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National Power Corporation 
INVITATION TO BID 

PUBLIC BIDDING - BCS 2022-0045
1. The NATIONAL POWER CORPORATION (NPC), through its approved Corporate Budget 

of CY 2022 intends to apply the sum of (Please see schedule belowl being the Approved Budget 
for the Contract (ABC) to payments under the contract. Bids received In excess of the ABC shail be 
automaticaiiy rejected at Bid opening.

PR NOS./PB Ref No. & 
Description Similar Contracts Pre-bid

Conference
Bid

Submission / 
Opening

ABC/ Amt. of 
Bid Docs

HO-PIG21-015/
PB211108-AP00390 (PB2)

Supply, Delivery,
Construction, Installation, 
Testing and Commissioning 
of 5MVA Viga Substation 
Project

• PCAB License: License 
Category of at least 
“Category B - Electrical 
Works” and registration 
classification of at least 
“Medium A - Electrical 
Works”

Supply, Delivery, 
Installation, Test and 
Commissioning of 
69KV Substation

02 February 
2022 

9:30 A.M

14 February 
2022 

9:30 A.M
P 135,608,000.00 / 
P 50,000.00

Venue: Kafiao Function Room, NPC Bldg. Diliman, Quezon City

2. The NPC now invites bids for Item listed above. Delivery of the Goods is required (see table below) 
specified in the Technical Specifications. Bidders should have completed, within (see table below) from 
the date of submission and receipt of bids, a contract similar to the Project The description of an eligible 
bidder is contained in the Bidding Documents, particularly, in Section II. (Instruction to Bidders).

PR No/s. / PB Ref No/s. Delivery Period / Contract 
Duration

Relevant Period of SLCC reckoned from 
the date of submission & receipt of bids

HO-PIG21-015 Three Hundred (300) 
Calendar Days -

3.

4.

Bidding will be conducted through open competitive bidding procedures using a non-discretionary 
‘pass/fair criterion as specified in the 2016 revised Implementing Rules and Regulations (IRR) of 
Republic Act (RA) No. 9184.

Bidding is restricted to Rlipino citizens/sole proprietorships, partnerships, or organizations with at least 
sixty percent (60%) interest or outstanding capital stock belonging to citizens of the Philippines, and to 
dtizens or organizations of a country ttie laws or regulations of which grant similar rights or privileges to 
Rlipino citizens, pursuant to RA 5183.

Prospective Bidders may obtain further information from National Power Corporation, Bids and Contracts 
Services Division and inspect the Bidding Documents at the address given below during office hours 
(8:00AM to 5:00PM), Monday to Friday.

5. A complete set of Bidding Documents may be acquired by interested Bidders from the given address and 
webslte(s) and upon payment of the applicable fee for the Bidding Documents, pursuant to the latest 

AFG4.0&002.F03 
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Invitation to Bid - BCS 2022-0045

Guidelines issued by the GPPB. Bidding fee mav be refunded In accordance with the guidelines based on 
the grounds provided under Section 41 ofR.A. 9184 and its Revised IRR.

6. The National Power Corporation will hold Pre-Bid Conference (see table above) and/or through video 
conferencing or webcasting which shall be open to prospective bidders.

Only registered bldder/s shall be allowed to participate for the conduct of >nrtual pre-bid conference. 
Unregistered bidders may attend the Pre-Bid Conference at the Kahao Room, NPC subject to the 
following:

a.

b.

c.

d.

Only a maximum of two (2) representatives from each bidder / company shall be allowed to 
participate during the virtual pre-bid conference.
A "No Face mask / No Full Face Shield / No Entry" policy shall be implemented In the NPC 
premises. Face mask shall be 3-ply surgical or KN95 mask type.
The requirements herein stated including the medium of submission shall be subject to GPPB 
Resolution No. 09-2020 dated 07 May 2020
The Guidelines on the Implementation of Early Procurement Activities (EPA) shall be subject to 
GPPB Circular No. 06-2019 dated 17 July 2019

7. Bids must be duly received by the BAC Secretariat through (i) manual submission at the office address 
indicated below; (ii) online or electronic submission before the specified time stated in the table above 
for opening of bids. Late bids shall not be accepted.

8. All Bids must be accompanied by a bid security in any of the acceptable forms and in the amount stated 
in ITB Clause 14.

9. Bid opening shall be on Kahao Function Room, NPC Head Office, Diliman, Quezon City and/or via 
online platform to be announced by NPC. Bids will be opened in the presence of the bidders' 
representatives who choose to attend the activity.

10. The National Power Corporation reserves the right to reject any and all bids, declare a failure of bidding, 
or not award the contract at any time prior to contract award In accordance with Sections 35.6 and 41^of 
the 2016 revised IRR of R.A. No. 9184, without thereby incum'ng any liability to the affected bidder or 
bidders.

11. For further information, please refer to:

Bids and Contracts Services Division,
Logistics Department
BIR Road cor. Quezon Avenue 
Diliman, Quezon City
Tel Nos.: 8924-5211 and 8921-3541 local 5504 
Fax No.: 8922-1622
Email: bcsd@napocor.gov.ph / bcsd_napocor@yahoo.com

12. You may visit the following websites:

For downloading of Bidding Documents: https://www.napocor.gov.ph/bcsd/bids.php

:LT. TEVES
Vice President.'Powfe? Engineering Services and 

Chairman, Bids and Awards Committee

AFG-LOG-002.F03 
Rev.No.O 
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SECTION II - INSTRUCTIONS TO BIDDERS 
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BIO DOCUMENTS
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SECTION II - INSTRUCTIONS TO BIDDERS
1. Scope of Bid

Tp5rinwVoeL?i?SI°;:.,.h.e SUPPLY- DELiVERY- CONSTRUCTION, INSTALLATION. 
TES^NG AND COMMISSIONING OF 5 MVA VIGA SUBSTATION . with Project 
Identification Number LuzP21Z1223Sdg.
wl!r0?ren‘ Pr?J\ct (,refe7ed t0 h.erein as "Project") is for the construction of 
Wori<s, as described in Section VI (Specifications).

2. Funding Information

The GpP the source of funding as indicated below for CY 2022 in the
?Sin^A0Jn0pN«ncUm?,ED TH,RTY FIVE M,LU0M SIX hundred EIGHT 
romnrSfNn PE?0SD^ 135,608,000.00). The source of funding is the proposed 
Corporate Operating Budget of the National Power Corporation (NPC).

3. Bidding Requirements

-fidonic f0r ■ he^F?SleCt Shal1 be 9ovemed by 3,1 the provisions of RA No. 9184 
and Its 2016 revised IRR, including its Generic Procurement Manual and associated 
policies, rules and regulations as the primary source thereof, while the herein clauses 
shall sen/e as the secondary source thereof.

Any amendments made to the IRR and other GPPB Issuances shall be applicable 
only to the ongoing posting, advertisement, or invitation to bid by the BAC throuoh 
the issuance of a supplemental or bid bulletin.

The Bidder, by the act of submitting its Bid, shall be deemed to have inspected the 
s'te. determined the general characteristics of the contracted Works and the 
conditions for this Project, such as the location and the nature of the work; (b) 
climatic conditions; (c) transportation facilities: (c) nature and condition of the terrain, 
geological conditions at the site communication facilities, requirements, location and 
availability of construction aggregates and other materials, iabor, water, electric 
power and access roads; and (d) other factors that may affect the cost, duration and 
execution or implementation of the contract, project, or work and examine all 
instructions, forms, terms, and project requirements in the Bidding Documents.

4. Corrupt, Fraudulent, Collusive, Coercive, and Obstructive Practices

■^e Procuring Entity, as well as the Bidders and Contractors, shail observe the 
highest standard of ethics during the procurement and execution of the contract. 
They or through an agent shall not engage in corrupt, fraudulent, collusive, coercive, 
and obstructive practices defined under Annex “I" of the 2016 revised IRR of RA No. 
9184 or other integrity violations In competing for the Project.

5. Eligible Bidders

5.1.

5.2.

Only Bids of Bidders found to be legally, technically, and financially capable 
will be evaluated.

The Bidder must have an experience of having completed a Single Largest 
Completed Contract (SLCC) that is similar to this Project, equivalent to at 
least fifty percent (50%) of the ABC adjusted, if necessary, by the Bidder to

NATIONAL POWER CORPORATION IMTB-1
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10.

current prices using the PSA’s CPI. except under conditions provided for in 
Section 23.4.2.4 of the 2016 revised IRR of RA No. 9184.
A contract is considered to be “similar" to the contract to be bid if it has the 
major categories of work stated in the BDS.

5.3. For Foreign-funded Procurement, the Procuring Entity and the foreign 
govemment/foreign or international financing institution may agree on another 
rack record requirement, as specified in the Bidding Document prepared for 

this purpose.

5.4. The Bidders shall comply with the eligibility criteria under Section 23 4 2 of 
the 2016 IRR of RA No. 9184.

6. Origin of Associated Goods

li6!? iS I1!!, r^l'/Cii0n 0n .lh9 ori9in of Goods °lher ,han lhos« prohibited by a 
decision of the UN Secunty Council taken under Chapter VII of the Charter of the UN.

7. Subcontracts

7.1.

7.2.

7‘1, Iher?,dde!‘ may subcontract portions of the Project to the extent allowed bv
«Entlty as stated herein- bu, in no CiJse more than fifty percent 

(50%) of the Project.

The Bidder must submit together with its Bid the documentary requirements of 
the subcontractor(s) complying with the eligibility ciiterial stated in ITB Clause 
5 in accordance with Section 23.4 of the 2016 revised IRR of RA No 9184 
pursuant to Section 23.1 thereof.

Subcontracting of any portion of the Project does not relieve the Contractor of 
any liability or obligation under the Contract. The Supplier will be responsible 
for the acts, defaults, and negligence of any subcontractor, its agents 
secants, or workmen as fully as if these were the Contractor's own acts! 
defaults, or negligence, or those of its agents, servants, or workmen.

8. Pre-Bid Conference
The Procuring Entity will hold a pre-bid conference for this Project on the specified 
date and time and either at its physical address and/or through 
videoconferencing/webcasting} as indicated in paragraph 6 of the IB.

9. Clarification and Amendment of Bidding Documents

Prospective bidders may request for clarification on and/or interpretation of any part 
of the Bidding Documents. Such requests must be in writing and received by the 
Procuring Entity, either at its given address or through electronic mail indicated in the 
IB, at least ten (10) calendar days before the deadline set for the submission and 
receipt of Bids.

Documents Comprising the Bid: Eligibility and Technical Components

10.1. The first envelope shall contain the eligibility and technical documents of the 
Bid as specified in Form NPCSF-INFR-01 - Checklist of Technical and 
Financial Documents, Section VIII - Bidding Forms.

NATIONAL POWER CORPORATION IMTB-2
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10.2.

10.3.

If the eligibility requirements or statements, the bids, and all other documents 
for submission to the BAG are In foreign language other than English, it must 
be accompanied by a translation In English, which shall be authenticated bv 
the appropnate Philippine foreign service establishment, post, or the 
equivalenl office having jurisdiction over the foreign bidder’s affairs In the 
Philippines. For Contracting Parlies to the Apostille Convention, only the 
translated documents shall be authenticated through an apostille pursuant to 
GPPB Resolution No. 13-2019 dated 23 May 2019. The English translation 
Shall govern, for purposes of interpretation of the bid.

bP.?AB. ^-Icense is rec’uired- and in case of joint ventures, a valid 
special PCAB License, and registration for the type and cost of the contract 
for this Project. Any additional type of Contractor license or permit shall be 
indicated n the BDS.

A List ol Contractor’s key personnel (e.g.. Project Manager. Project 
Engineers, Matenals Engineers, and Foremen) assigned to the contract to be 
bid, with their complete qualification and experience data shall be provided.
These key personnel must meet the required minimum years of experience 
S6t in the tiDo.

A List of Contractor's major equipment units, which are owned, leased, and/or 
und.?rJ?.V1.rchfse a9'’eemenls, supported by proof of ownership, certification of 
availability of equipment from the equipment lessor/vendor for the duration of 
the project, as the case may be, must meet the minimum requirements for the 
contract set in the BDS.

11. Documents Comprising the Bid: Financial Component

10.4.

10.5.

11.1.

11.2.

11.3.

The second bid envelope shall contain the financial documents for the Bid as 
specified in Form NPCSF-INFR-OI - Checklist of Technical and Financial 
Documents, Section VIII • Bidding Forms.

Any bid exceeding the ABC indicated In paragraph 1 of the IB shall not be 
accepted.

For Foreign-funded procurement, a ceiling may be applied to bid prices 
provided the conditions are met under Section 31.2 of the 2016 revised IRR 
of RA No. 9184.

12. Alternative Bids

Bidders shall submit offers that comply with the requirements of the Bidding 
Documents, including the basic technical design as indicated in the drawings and 
specifications. Unless there is a value engineering clause in the BDS. alternative 
Bids shall not be accepted.

13. Bid Prices

All bid prices for the given scope of work in the Project as awarded shall be 
considered as fixed prices, and therefore not subject to price escalation during 
contract implementation, except under extraordinary circumstances as determined by 
the NEDA and approved by the GPPB pursuant to the revised Guidelines for 
Contract Price Escalation guidelines.

NATIONAL POWER CORPORATION ii-rrB.3



SUPPLY, DELIVERY, CONSTRUCTION. INSTALLATION 
TESTING AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

LireP21Z1223Sdg

15.2.

BID DOCUMENTS

SECTION II -INSTRUCTIONSTO BIDDERS_________

14. Bid and Payment Currencies

14.1. Bid prices may be quoted in the local currency or tradeable currency 
accepted by the BSP at the discretion of the Bidder. However, for purposes 
of bid evaluation. Bids denominated in foreign currencies shall be converted 
to Philippine currency based on the exchange rate as published in the BSP 
reference rate bulletin on the day of the bid opening.

14.2. Payment of the contract price shall be made in Philippine Pesos.

15. Bid Security

15.1. The Bidder shall submit a Bid Securing Declaration or any form of Bid 
Security in the amount indicated in the BDS, which shall be not less than the 
percentage of the ABC in accordance with the schedule in the BDS.

The Bid and bid security shall be valid until One Hundred Twenty (120) 
calendar days from the date of opening of bids. Any bid not accompanied by 
an acceptable bid security shall be rejected by the Procuring Entity as non- 
responsive.

16. Sealing and Marking of Bids

Each Bidder shall submit one copy of the first and second components of its Bid.

The Procuring Entity may request additional hard copies and/or electronic copies of 
the Bid. However, failure of the Bidders to comply with the said request shail not be a 
ground for disqualification.

If the Procuring Entity allows the submission of bids through online submission to the 
given website or any other electronic means, the Bidder shall submit an electronic 
copy of its Bid, which must be digitally signed. An electronic copy that cannot be 
opened or is corrupted shall be considered non-responsive and, thus, automatically 
disqualified.

17. Deadline for Sutimisslon of Bids

The Bidders shall submit on the specified date and time and either at its physical 
address or through online submission as indicated in paragraph 7 of the IB.

18. Opening and Preliminary Examination of Bids

18.1.

18.2.

The BAG shall open the Bids in public at the time, on the date, and at the 
place specified in paragraph 9 of the IB. The Bidders’ representatives who 
are present shall sign a register evidencing their attendance. In case 
videoconferencing, webcasting or other similar technologies will be used, 
attendance of participants shall likewise be recorded by the BAG Secretariat.

In case the Bids cannot be opened as scheduled due to justifiable reasons, 
the rescheduling requirements under Section 29 of the 2016 revised IRR of 
RA No. 9184 shall prevail.

The preliminary examination of Bids shall be governed by Section 30 of the 
2016 revised IRR of RA No. 9184.

NATIONAL POWER CORPORATION ll-ITB-4
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19. Detailed Evaluation and Comparison of Bids

19.2.

19.3.

tai. The Procunng Entity s BAC shall Immediately conduct a detailed evaluation of 
a °,ds rstod “passecT using non-discretionary pass/fail criteria. The BAC 
shall cons der the conditions in the evaluation of Bids under Section 32 2 of 
2016 revised IRR of RA No. 9184.

If the Project allows partial bids, all Bids and combinations of Bids as 
indicated in the BDS shall be received by the same deadline and opened and 
evaluated simultaneously so as to determine the Bid or combination of Bids 
offering the lowest calculated cost to the Procuring Entity. Bid Security as
required by ITB Clause 15 shall be submitted for each contract (lot) 
separately. ' '

In all cases, the NFCC computation pursuant to Section 23.4.2.6 of the 2016 
revised IRR of RA No. 9184 must be sufficient for the total of the ABCs for all 
the lots paiticipated in by the prospective Bidder.

20. Post Qualification

Within a non*exteridibIe period of five (5) calendar days from receipt by the Bidder of 
the notice from the BAC that it submitted the Lowest Calculated Bid, the Bidder shall 
submit its latest income and business tax returns filed and paid through the BIR 
Electronic Filing and Payment System (eFPS), and other appropriate licenses and 
permits required by law and stated in the BDS.

21, Signing of the Contract

The documents required in Section 37.2 of the 2016 revised IRR of RA No. 9184
s^n form part of the Contract. Additional Contract documents are indicated in the
BDS.

I NATIONAL POWER CORPORATION ll-ITB-5
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SI-CTION III - BID DATA SHEET
ITB Clause

5.2

7.1

10.1

10.3

For this purpose, contracts similar to the Project refer to contracts which have 
the same major categories of work, which shall be supply, delivery 
installation, test and commissioning of 69KV Substation.

The Single Laigest Completed Contract (SLCC) as declared by the bidder 
shall be verified and validated to ascertain such completed contract. Hence 
bidders must ensure access to sites of such projects/equipment to NPC 
representatives for verification and validation purposes during post- 
qualification process. s K

It shall be a ground for disqualincation, if verification and validation cannot be 
conducted for reasons attributable to the Bidder.

Bidders must also comply with the Equipment and Manufacturer’s Experience 
requirements as specified under Section VI. Part II - Technical Data Sheets, 
E.1.2 ; Power Transformer, Clause B.2.3 (Equipment and Manufacturer’s 
Experience}.

Only a maximum of fifty percent (50%) of the Works may be subcontracted All 
Subcontractors must be approved by NPC.

Jh® ,ist of ori-going contracts (Form No. NPCSF-INFR-02) shall be supported 
by the foIIo'Mng documents for each on-going contract to be submitted durina 
Post-Qualification: a

1. Contract/Purchase Order and/or Notice of Award

2. Certification coming from the project owner/client that the performance is 
satisfactory as of the bidding date.

The bidder shall declare in this form all his on-going government and private 
contracts including contracts where the bidder (either as individual or as a 
Joint Venture) is a partner in a Joint Venture agreement other than his cument 
joint venture where he is a partner. Non declaration will be a ground for 
disqualification of bid.

The Statement of the bidder’s Single Largest Completed Contract (SLCC) 
similar to the contract to be bid (Fomi No. NPCSF-INFR-03) shall be 
supported by the following documents to be submitted during Bid Opening:

1. Contract/Purchase Order

2. Owner’s Certificate of Final Acceptance issued by the project owner other 
than the contractor or a final rating of at least Satisfactory in the 
Constructors Performance Evaluation System (CPES). In case of 
contracts with the private sector, an equivalent document (Ex. Official 
Receipt or Sales Invoice) shall be submitted.

The required License issued by the Philippine Contractors Accreditation 
Board (PCAB): License Category of at least “CATEGORY B - 
ELECTRICAL WORK” and registration classification of at least “MEDIUM 
A - ELECTRICAL WORK”

NATIONAL POWER CORPORATION ll-BDS-1
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10.4

10.5

10.6

The list of key personnel shall include the folIowinG'minimum requirements;
a. One (I) Project Manager !

Professional Electrical Engineer (PEEi) who had managed or supervised 
at least a similar project within the last ten (10) years.

b. One (1) Project/Site Engineer

Registered Electrical Engineer (REE) or Registered Civil Engineer who 
had supervised at least one (1) similar project within the last ten (10)
years. Must have five (5) years professional experience on similar 
project.

c. One (1) Materials Engineer

Registered Civil Engineer with valid accreditation from the department of 
Public Works and Highways (DPWH) as Materials Engineer I

d. One (1) Safety Officer 2

Construction Safety Officer who has completed at least forty (40) hours 
of Construction Safety and Health Training (COSH) from Occupational 
^f^ and Health Center (OSHC) or Safety Training Organizations 
(STOs) accredited by the Department of Labor and Employment (DOLE)

Valid Professional Regulations Commission (PRC) license for professional
PnS?nI)oir.ConStru^Von Safely and Hea,th Training Certificate from 
OSHC/STOs accredited by DOLE for the Safety Officer. 1 certificate of
accreditation including ID card issued by DPWH for Materials Engineer, shail
rK?(rlUnTlttod and inc,uded as an attachment in the Standard Form NPCSF- 
INFR*09: List of Key Personnel Proposed to be Assign to the Contract.

The above key personnel must either be employed by the Bidder or 
contracted by the Bidder to be employed for the contract to be bid.

Jhe list of construction equipment (owned or leased) shall include the 
following minimum requirements: I

1. Delivery/Transport Vehicle (Van or Pick-up) -
2. Dump Truck
3. Payloader
4. Grader
5. Truck Mounted Water Tank
6. Vibratory Soil Compactor
7. Concrete Mixer, 2-bagger
8. Concrete Vibrator, Engine driven
9. Plate Compactor, Engine driven
10. Welding Machine

1 unit 
1 unit 
1 unit 
1 unit 
1 unit1 
1 unit1 
1 unit! 
1 unit! 
1 unit 
1 unit

Bidders shall also submit the following requirements in their first envelope 
Eligibility and Technical Component of their bid:

1. Documents to be submitted with the Bid Proposal as specified in Annex A 
of Section VI - Part II. Technical Data Sheet (Electrical Works)

2. Complete eligibility documents of the proposed sub-contractor, if any

NATIONAL POWER CORPORATION EP lll-BOS-2
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The prospective bidders shall declare its Joint \'enture partner during the 
purchase of bid/tender documents. Any singe bidder/s who already 
procured/secured the bidding documents but want to avail the Joint Venture 
Agreemen: (JVA) shall inform the BAG in writing prior to the bid opening for 
records and documentation purposes. Failure to do so shall be a ground for 
disqualificg'tion/non-acceptance of its bid

No further nstructions

The bid security shall be in the form of a Bid SecurirTg Declaration or any of 
the followirg forms and amounts: y

1. The amount of not less than 2% of ABC. if bid security is in cash, 
cashiers/managers check, bank drafl/guaranfee or irrevocable letter of 
credit;

2. The amount of not less than 5% of ABC if bid security is in Surety Bond.

19.2 Partial Bid is not allowed

19.5

20

Bids shall also be further evaluated based on the computed Capitalized Cost 
of Transformer Losses. Its application and the vormula are stated in the 
following clauses:

1. Section VI - Part I Technical Specification, Section EW 2.0 • Power 
Trans oimer. Clause EW - 2.3.2.S (Transformer Loss Evaluation)

2. Section VI - Part II Technical Data Sheets. Annex A, Section A1 0 -
Powei Transformer. Clause 1.3 (Capitalized Cost for Transformer 
Losses)

In the bid e\'aluation. the figures stated in the said Clauses shall be multiplied 
by 'ts respective guaranteed loss value in kilowatts, and the resulting figures 
will be added to the bid price to give a total evaluated price for bid 
companson.

The corrected bid price (calculated bid) due to computational emors 
omtesions and discounts or its submitted bid price; F3LUS: the computed Cost 
of Transformer Losses, shall become the total evaluated bid price, for bid 
comparison purposes.

Based on the detailed evaluation of bids, those that comply with the above- 
mentioned requirements shall be ranked in the ascending order of their total 
evaluated bid prices, to identify the lowest evaluated bid price.

It is understood however, that the award of contract shall be at the Bidder’s 
submitted bid price or its calculated bid price due to computational errors, 
omissions and discount, whichever is lower, which shall be exclusive of 
computed cost of transformer losses.

a. Contract/Purchase Order and/or Notice of Award for the contracts stated 
in the List of all Ongoing Government & Private Contracts Including 
Contracts Awarded but not yet Started (NPCSF-INFR-02)-
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d.

Certilication coming from the project owner/dient that the performance is 
satisfactory as of the bidding date for all ongoing contracts stated in form 
NPCJ5F-INFR-02.

Documents and Calculations to be submitted during post-qualification as 
specned in Annex B of Section VI - Part 1. Technical Specifications 
(Electrical Works); and

Manufacturer’s brochures, manuals and other supporting documents of 
equipment, materials, hardware and tools proposed by the bidders must 
comply with the technical specifications of such equipment, materials, 
hardware and tools. It shall be a ground for disqualification if the 
submitted brochures, manuals and other supporting documents are 
detennined not complying with the specifications during technical 
evaluation and post-qualification process.

Equipment, materials, hardv/are and tools croposed by the winning 
bidder to be supplied, which were evaluated to be complying with the 
technical specifications, shall not be replaced and must be the same 
items to be delivered/installed/used during the contract implementation. 
Any proposed changes/replacement of said terns may be allowed on 
meritorious reasons subject to validation and prior approval by NPC.

The licetises and permits relevant to the Project and the corresponding 
law requiring it as specified in the Technical Specifications, if any.

The following documents shall form part of the cont’act:
1. Notice to Proceed

2. ConstiTJction schedule and S-curve

3. Manpower Schedule

4. Construction Methods

5. Equipment Utilization Schedule

6. Construction safety and health program of the contractor duly approved 
by the Bureau of Working Condition (BWC) of the Department of Labor 
and Employment (DOLE) or proof of submission to BWC

7. PERT/CPM.
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SECTION IV - GENERAL CONDITIONS OF CONTRACT

1. Scope of Contract

This Contract shall include all such items, although not specifically mentioned that 
can be reasonably Inferred as being required for its completion as if such items were 
expressly rnentioned herein. All the provisions of RA No. 9184 and its 2016 revised 
IRR.^ induding the Generic Procurement Manual, and associated Issuances 
constitute the pnmary source for the terms and conditions of the Contract, and thus 
applicable m contract implementation. Herein clauses shall serve as the secondary 
source for the temis and conditions of the Contract.

This is without prejudice to Sections 74.1 and 74.2 of the 2016 revised IRR of RA No. 
9184 allowing the GPPB to amend the IRR, which shail be appiied to all procurement 
activities, the advertisement, posting, or invitation of which were issued after the 
effectivity of the said amendment.

2. Sectional Completion of Works

If sectional completion is specified in the Special Conditions of Contract (SCC) 
references in the (k)nditions of Contract to the Works, the Completion Date and the 
Intended Completion Date shall apply to any Section of the Works (other than 
references to the Completion Date and Intended Completion Date for the whole of 
the Works).

3. Possession of Site

3.1 The Procuring Entity shall give possession of all or parts of the Site to the 
Contractor based on the schedule of delivery indicated In the SCC, which 
corresponds to the execution of the Works. If the «3ontractor suffers delay or 
incurs cost from failure on the part of the Procuring Entity to give possession 
in accordance with the terms of this clause, the Procuring Entity’s 
Representative shall give the Contractor a Contract Time Extension and 
certify such sum as fair to cover the cost incurred, v/hich sum shall be paid by 
Procuring Entity.

If possession of a portion is not given by the above date, the Procuring Entity 
will be deemed to have delayed the start of the relevant activities. The 
resulting adjustments in contract time to address such delay may be 
addressed through contract extension provided under Annex “E" of the 2016 
revised IRR of RA No. 9184.

4. The Contractor’s Obligations

The Contractor shall employ the key personnel named in the Schedule of Key 
Personnel indicating their designation, in accordance with ITB Clause 10.3 and 
specified in the BDS, to carry out the supervision of the Works.

The Procuring Entity will approve any proposed replacement of key personnel only if 
their relevant qualifications and abilities are equal to or better than those of the 
personnel listed in the Schedule.

3.2
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5. Performance Security

5.1.

5.2.

Within ten jlO) calendar days from receipt of the Notice of Award from the 
Procunng entity but In no case later than the signing of the contract by both 
parties, the successful Bidder shall furnish the performance security in any of
the forms prescribed In Section 39 of the 2016 revised IRR.

The Contractor, by entering into the Contract with the Procuring Entity 
acknowledges the right of the Procuring Entity to institute action pursuant to 
RA No 3688 against any subcontractor be they an Individual, firm, 
partnership, corporation, or association supplying the Contractor with labor, 
matenals and/or equipment for the performance of this Contract.

6. Site Investigation Reports

Lhr!™2rlt^^Ctl0u^■ i,Zrepari?9 the Bid- shal1 re,y on any Site Investigation Reports 
referred to in the SCC supplemented by any information obtained by the Contractor.

7. Warranty

7’^' *he Contractor fails to undertake the repair works under Section
62^.2 of the 2016 revised IRR, the Procuring Entity shall forfeit its 
perforrnance security, subject its property(ies) to attachment or garnishment 
proceedings, and perpetually disqualify it from [)articipating in any public 
bidding. All payables of the GOP in his favor shall be offset to recover the 
costs.

7.2. The warranty against Structural Defects/Failures, except that occasloned-on 
force majeure, shall cover the period from the date of issuance of the 
Certificate of Final Acceptance by the Procuring Entity. Specific duration of 
the warranty is found In the SCC.

8. Liability of the Contractor

Subject to additional provisions, if any, set forth in the SCC. the Contractor's liability 
under this Contract shall be as provided by the laws of the Republic of the 
Philippines.

If the Contractor is a joint venture, all partners to the joint venture shall be jointly and 
severally liable to the Procuring Entity.

9. Termination for Other Causes

Contract termination shall be initiated in case it is determined prima facie by the 
Procuring Entity that the Contractor has engaged, before, or during the 
implementation of the contract, in unlawful deeds and behaviors relative to contract 
acquisition and implementation, such as. but not limited to corrupt, frauduient, 
collusive, coercive, and obstructive practices as stated in ITB Clause 4.

10. Dayworks

Subject to the guidelines on Variation Order in Annex “E" of the 2016 revised IRR of 
RA No. 9184. and if applicable as indicated in the SCC, the Dayworks rates in the 
Contractor’s Bid shall be used for small additional amounts of work only when the
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procunng Entity's Representative has given written instructions in advance for 
additionai work to be paid for in that way.

11. Program of Wot1(

11.1. The Contractor shall submit to the Procuring Entity's Representative for 
approval the said Program of Work showing the general methods 
arrangements, order, and timing for all the activities in the Works. The 
submissions of the Program of Work are indicated in the SCC.

11.2. The. Contractor shall submit to the Procuring Ernlity’s Representative for 
approva! an updated Program of Work at Inteivals no longer than the period 
stated in the SCC. If the Contractor does not submit an updated Program of 
Work within this period, the Procuring Entity’s Representative may withhold 
the amount stated in the SCC from the next payment certificate and continue 
to withhold this amount until the next payment after the date on which the 
overdue Program of Work has been submitted.

12. Instructions, Inspections and Audits

TTre Contractor shall permit the GOP or the Procuring Entity to inspect the 
Contractors accounts and records relating to the performance of the Contractor and
to have them audited by auditors of the GOP or the Procuring Entity, as may be 
required. 3

13. Advance Payment

The Procuring Entity shall, upon a written request of the Contractor which shall be 
submitted as a Contract document, make an advance payment to the Contractor In 
an amount not exceeding nfteen percent (15%) of the total contract price, to be made 
in lump sum, or at the most two installments according to a schedule,specified in the 
SCC, subject to the requirements in Annex “E" of the 2016 revised. IRR of RA-No 
9184. - .

14. Progress Payments

The Contractor may submit a request for payment for Work accomplished Such 
.requests for payment shall be verified and certined by the Procuring Entity’s 
Representative/Project Engineer. Except as otherwise stipulated in the SCC 
materials and equipment delivered on the site but not completely put in place shall 
not be included for payment.

15. Operating and Maintenance Manuals

15.1.

15.2.

If required, the Contractor will provide “as built" Drawings and/or operating 
and maintenance manuals as specified in the SCC.

If the Contractor does not provide the Drawings and/or manuals by the dates 
stated above, or they do not receive the Procuring Entity’s Representative’s 
approval, the Procuring Entity’s Representative may withhold the amount 
stated in the SCC from payments due to the Contractor.
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SECTION V - SPECIAL CONDITIONS OF CONTRACT

GCC Clause

Sectional completion is not specified.

It shall also be the obligation and responsibility of the Contractor to carry 
out the Works properly and in accordance with this Contract, includinc 
but not limited to the following conditions:
a. The Contractor shall conduct the Works with due regard to safety and 

health In accordance with its Construction Safety and Health Program 
(CSHP) duly approved by the Department of Labor & Employmen 
(DOLE) and in compliance with the DOLE Department Order No. 13 - 
The Guidelines Governing Occupational Safety and Health in the 
Construction Industry.

Failure to comply with the approved CSHP will be considered as non- 
compliance with the Contract and shall result to the Imposition of 
Section 19. Violation and Penalties of the DOLE Department Order 
No. 13 and any appropriate sanctions such as. but not limited to:
1. Suspend the work until the Contractor complies with the approved 

CSHP with the condition that the work resumption will not incur 
additional cost to the Corporation:

2. Suspend payment of the portion of work under question;
3. Correct the situation by employing 3rd party and charge all 

expenses incurred to the Contractor’s collectibles/securities: and
4. Report the condition to the Bureau of Working Conditions of the 

DOLE for their appropriate action.
The Contractor shall be responsible for the strict compliance with the 
provision of the Philippine Laws affecting labor and operation of Work 
under the contract and shall be responsible for the payment of all 
indemnities arising out of any labor accident which may occur in the 
execution of the Works and for which he may be responsible under 
Republic Act 3428, as amended, known as the Workmen's 
Compensation Law.

The Contractor is obliged to exercise due care so as not to endanger 
life and property in the vicinity of the Works where he operates in 
connection with this Contract. He shall be liable for all damages 
incurred in any manner by acts of negligence of his own, or his 
agents, employees, or workmen.

It is the responsibility of the Contractor for the strict compliance with 
the requirements of the Philippine Clean Air Act of 1999 (R.A. 8749) 
and Philippine Clean Water Act of 2004 {R.A. 9275). The Contractor 
shall be liable for any damages/destructions to the environment 
Including penalties that will be imposed by the Department of 
Environment and Natural Resources (DENR) arising from non- 
compliance of the requirements thereof.

e. The Contractor shall be responsible for the strict compliance with the 
requirements of the Environmental Compliance Certificate (ECC) 
issued for this project (if any) and DENR Administrative Order No. 26. 
He shall be liable for any damages/destructions to the environment

b.

c.

d.
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including penalties that will be imposed by the DENR arising from 
non-compliance thereof, In any manner by his acts or negligence, or 
by his agents, employees, or workmen in the execution of the Works. 
The Contractor may employ a Pollution Control Officer accredited 
with the DENR for the duration of the project, if so required by the 
DENR Administrative Order No. 26

f. It shall be the Contractor's responsibility for the correctness, accuracy 
and quality of works. NPC’s approval does not relieve his contractual 
obligation and responsibility under this contract.

g-

h.

Payment of all forms of taxes, such as value added tax (VAT) 
Including municipal licenses and permits, and others that may be 
imposed by the Philippine Government or any of its agencies and 
political subdivisions in connection with the Contract shall be for the 
account of the Contractor.

In general, the Contractor Is totally responsible for the execution of 
the Works and therefore, takes upon himself all the technical, legal 
and economic risks and all obligations which could arise therefrom or 
connected therewith. The overall responsibility of the Contractor 
includes the responsibility for actions or omissions of his own 
personnel as well as the personnel of the sub-contractors.

4.1 NPC shall give access to the Site for the Contractor to commence and
proceed with the works on the start date. The access to the site refemed 
herein shall not be exclusive to the Contractor but only to enable him to 
execute the Work.

1. The following must be indicated in the perfonnance bond to be 
posted by the Contractor

Company Name 
Correct amount of the Bond 
Contract/Purchase Order Reference Number 

iv. Purpose of the Bond:
“To guarantee the faithful performance of the Principal’s 
obligation to undertake (Contract/Purchase Order Description) In 
accordance with the terms and conditions of (Contract No. & 
Schedule/Purchase Order No.) entered into by the parties.”

2. The bond shall remain valid and effective until the duration of the 
contract (should be specific date reckoned from the contract 
effectivitv) plus sixty (60) days after NPC’s acceptance of the last 
delivery/final acceptance of the project.

3. In case of surety bond, any extension of the contract duration or 
delivery period granted to the CONTRACTOR shall be considered 
as given, and any modification of the contract shall be considered as 
authorized, as if with the expressed consent of the surety, provided 
that such extension or modifications falls within the effective period 
of the said surety bond. However, in the event that the extension of 
the contract duration or delivery schedule would be beyond the 
effective period of the surety bond first posted, it shall be the sole 
obligation of the CONTRACTOR to post an acceptable Performance 
Security within ten (10) calendar days after the contract 
duration/delivery period extension has been granted by NPC.
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4. Other required conditions in addition to the standard poiicy terms
issued by the Bonding Company:

1. The bond is a penal bond, callable on demand and the entire 
amount thereof shall be forfeited In favor of the Obligee upon 
default of the Principal without the reed to prove or to show 
grounds or reasons for demand for the sum specified therein;

ii. The amount claimed by the Obligee under this bond shall be paid 
in full and shall never be subject to any adjustment by the Surety:

iii. In case of claim, the Surety shall pay such claim within sixty (60) 
days from receipt by the Surety of the Obligee’s notice of 
claim/demand letter notwithstanding any objection thereto by the 
Principal.

6 No site investigation report.
7.2 In case of permanent structures, such as buildings of types 4 and 5 as

classified under the National Building Code of the Philippines and other 
structures made of steel, iron, or concrete which comply with relevant 
structural codes (e.g., DPWH Standard Specifications), such as, but not 
limited to, steel/concrete bridges, flyovers, aircraft movement areas, ports, 
dams, tunnels, filtration and treatment plants, sewerage systems, power 
plants, transmission and communication towers, railway system, and other 
similar permanent structures: Fifteen (15) years.
In case of seml-permanent structures, such as buildings of types 1, 2, and
3 as classified under the National Building Code of the Philippines, 
concrete/asphalt roads, concrete river control, drainage, irrigation lined 
canals, river landing, deep wells, rock causeway, pedestrian overpass, 
and other similar seml-permanent structures: Five (5) years.
in case of other structures, such as Bailey and wooden bridges, shallow 
wells, spring developments, and other similar structures: Two (2) years.

8 Aside from the Liquidated Damages, the PROCURING ENTITY shall also
impose a penalty in case the Contractor fails to meet the transformer 
guarantees.

The penalty to be imposed to the Supplier shall be In accordance with 
Section VI - Part I, Technical Specifications (Electrical Works).

10 No dayworks are applicable to the contract.
11.1 The Contractor shall submit the Program of Work to the Procuring Entity’s

Representative within Ten (10) calendar days of delivery of the Notice of 
Award/Letter of Acceptance.

11.2 The period between Program of Work updates Is Thirty (30) calendar
days.

The amount to be withheld for late submission of an updated Program of 
Work is One percent (1%) of contract amount.

12 During contract implementation, the Procuring Entity shall conduct 
Constructors Performance Evaluation in accordance with Section 12, 
Annex E of the Reused Implementing Rules and Regulation of R.A. 9184 
using the NPC Constructors Performance Evaluation System (CPES) 
Guidelines.

NATIONAL POWER CORPORATION V-SCC-3



BID DOCUMENTS

SECTION V - SPECIAL CONDITIONS OF CONTRACT

SUPPLY, DELIVERY. CONSTRUCTION. INSTALLATION. 
TESTING AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

 LuzP21Z12235dg

13

CPES ratings shall be used for the following purposes: a) eligibility 
screening/post-qualification; b) awarding of contracts; c) project 
monitoring & control; d) Issuance of Certificate of Completion; and in 
adopting measures to further Improve performance of contractors in the 
prosecution of government projects.

Qualified Constructors Performance Evaluators (CPE) shall conduct 
project evaluation as follows:

(a) During Construction - Except for those projects with a duration of 90 
calendar days and below which may be subjected to at least one (1) 
visit, all projects shall be subjected to a minimum of two (2) 
evaluations to be performed by the CPE. The number of evaluations 
beyond the prescribed minimum shall be determined by the CPES- 
Implementing Unit based on the size, nature and complexity of the 
project and shall be subject to approval by the proper authorities 
within the agency. The first evaluation shall be performed when the 
project Is at least thirty percent (30%) physically complete or as 
maybe required by the CPES-IU using the S-curve or other 
appropriate means to determine whether there Is substantial work 
completed for evaluation.

(b) Upon Completion - only one evaluation shall be performed by the 
CPE right after the Project Implementation Group reports 
hundred percent (100%) completion of the project.

one

The maximum amount of advance payment is fifteen percent (15%) of the 
Contract Price and paid in lump sum.

14 No further instructions.

15.1 The date by which “as built” drawings and operating and maintenance
manuals are required Is within thirty (30) calendar days after completion 
of contract.

15.2 The amount to be withheld for failing to produce “as built" drawings and/or
operating and maintenance manuals by the date required is Five percent 
(5%) of contract amount.
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CLAUSE NO.

PART I - TECHNICAL SPECIFICATIONS 

GW-GENERAL WORKS 

TABLE OF CONTENTS 

TITLE PAGE NO.
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GW-2.6
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LOCATION OF THE PROJECT................................................  1
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GENERAL ADMINISTRATIVE REQUIREMENTS.........................................3
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GW-2.6.2 Reporting to the NPC................................................................ 8
GW-2.6.3 Pollution Control........................................................................ 8
GW-2.6.4 Fossils and Articles of Value..................................................... 8
DOCUMENTS TO BE PREPARED BY THE CONTRACTOR......................8
GW-2.7.1 General................................................................................... ..
GW-2.7.2 Outline Drawings....................................................................... 8
GW-2.7.3 Diagrams................................................................................ ...
GW-2.7.4 Detailed Drawings, Designs and Specifications........................ 9

NATIONAL POWER CORPORATION V/-GW-I



BID DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. CONSTRUCTION, INSTALLATION. 
TESTING. AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

LuzP21Z1223Sdq

I

GW-2.7.5 Design Computation and Final Design Data...........................10
GW-2.7.6 Parts Bills............................................................................10
GW-2.7.7 Catalogue Cuts, Illustrations, Etc............................................ 10
GW-2.7.8 Installation Manual..................................................................10
GW-2.7.9 Commissioning Manual.......................................................... 10
GW-2.7.10 Operation and Maintenance Manual....................................... 11
GW-2.7.11 Final/As-Built Drawings...................................................... 11

GW-2.8 PRESENTATION OF DOCUMENTATION.....................................................12
GW-2.9 PROCEDURE FOR DELIVERY OF DOCUMENTS....................................... 13

GW-2.9.1 General..................................................................................13
GW-2.9.2 Within Thirty (30) Days after the Effective Date of

Contract:................................................................................13
GW-2.9.3 Within Forty-Five (45) Days after the Effective Date of

Contract:............................................................................. 14
GW-2.9.4 Within Sixty (60) Days after the Effective Date of

Contract:............................................................................. 14
GW-2.9.5 Before Beginning of Manufacturing.......................................14
GW-2.9.6 During Manufacture............................................................... 14
GW-2.9.7 At Least Fifteen (15) Days Prior to Shipment........................ 14
GW-2.9.8 At Least Thirty (30) Days Prior to Shipment.......................... 15
GW-2.9.9 Within Ten (10) Days After the Last Shipment of

Equipment............................................................................15
GW-2.9.10 Before Issuance of Certificate of Provisional Acceptance......15

GW-2.10 QUALITY ASSURANCE REQUIREMENTS..................................................15
GW-2.10.1 General................................................................................. 15
GW-2.10.2 Quality Assurance Program...................................................15
GW-2.10.3 Quality Plan............................................................................16
GW-2.10.4 Subcontractors and Suppliers...............................................17
GW-2.10.5 Quality Audits........................................................................ 17
GW-2.10.6 Records..................................................................................18
GW-2.10.7 Particular QA Requirements.................................................. 18
GW-2.10.8 Reporting and Corrective Action............................................19
GW-2.10.9 Design Revision and Substitution of Material........................ 19
GW-2.10.10 Nonconformity Handling........................................................ 19
GW-2.10.11 Contractor’s Responsibility....................................................20

GW-2.11 TRANSPORT, PACKING, ETC.................................................................... 20
GW-2.11.1 General.................................. 20
GW-2.11.2 Packing............................................................
GW-2.11.3 Transport Marking................................................................. 21
GW-2.11.4 Preparation for Shipping and Storage....................................22

GW-2.11.4.1 Pre-Shipment Preparation............................. 22
GW-2.11.4.2 Shipping and Transportation to Site..............24
GW-2.11.4.3 Inventory List..................................................25
GW-2.11.4.4 Storage..........................................................25

GW-2.12 MISCELLANEOUS....................................................................................... 25
GW-2.12.1 Contractor's Supervision....................................................... 25
GW-2.12.2 Training of NPC Personnel....................................................26

GW-2.12.2.1 General......................................................... 26
GW-2.12.2.2 Training Objectives........................................27
GW-2.12.2.3 Course Content............................................. 27

NATIONAL POWER CORPORATION Vt-fiW-ii



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, CONSTRUCTION, INSTALLATION, 
TESTING, AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

LuzP21Z1223Sdg

GW-2.13

GW-2.12.2.4 Course Documentation.............................. 27
GW-2.12.3 Documentary Film............................................................ 27
MEASUREMENT OF PAYMENT............................................................28

NATIONAL POWER CORPORATION VI-QWhH



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

GW - GENERAL WORKS
PROJECT HIGHLIGHTS 

GENERAL

SUPPLY. DELIVERY, CONSTRUCTION. INSTALLATION. 
TESTING. AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

LozP21Z1223Sdq

GW-1.0

GW-1.1

GW-1.2

GW-1.3

The works to be done by the successful bidder shall consist of furnishing all 
supervision, labor, materials, tools and equipment (except materials and 
equipment specified to be furnished by NPC), and the construction and 
installation of substation equipment including all necessary appurtenances for 
the complete and reliable operation of San Vicente Substation.

All equipment and materials which the Contractor shall supply and install shall 
be new and unused. They shall be suitable for their intended purpose 
complying with all applicable regulations, quality and dimension standards.

LOCATION OF THE PROJECT

The contract to be bid is located at Brgy. San Roque, Viga, Catanduanes. 

SCOPE OF WORKS

The scope of work shall cover but not limited to the following:

Civil Works/Architeetural Works 

1.

2.

3.

4.

5.

6.

7.

8. 

9.

Moving-in, including furnishing, installing, constructing, operating and 
maintaining general construction facilities;

Complete earthworks, slope protection works and site grading works; 

Construction of control house and guardhouse;

Construction of perimeter fence and entrance gate;

Construction of switchyard seclusion fence including gate;

Construction of drainage system and appurtenances;

Construction of parking area/concrete pavements;

Switchyard gravel surfacing; and

Construction of switching station equipment foundation including cable 
trenches.
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Electrical Works

1. Design, manufacture, supply, delivery, installation, test and 
commissioning of the following substation equipment:

a.
b.
c.
d.
e.
f.
g.
h.
i. 
j-
k.

l.
m.
n.
o.

Power T ransformer;
Power Circuit Breakers;
Disconnect Switches;
Main Control Switchboards;
Metalclad Switchgears;
Lightning Arresters:
Current Transformers;
Voltage Transformers;
Power, Control and Instrumentation Cables;
Switching station Steel Structures;
Installation Materials including High voltage buswork, insulator 
assemblies, conductors, hardwares, connectors, overhead ground 
wires, etc.;
Grounding System;
AC & DC Station Auxiliary Switchboard:
Storage Batteries;
Station Sen/ice Transformer;

2. Supply, delivery, installation, test and commissioning of Line Protection 
Panel, Transformer Protection Panels and Transformer OLTC Control 
Panel;

3. Supply and installation of indoor and outdoor lighting and power 
facilities including conduit works;

4. Supply and Installation of cable trays, including supports and 
accessories;

5. Supply, laying, tagging, bundling, termination and test of power, control 
and instrumentation cables; and

6. Supply and installation of embedded and/or exposed electrical 
metallic/non-metallic conduits, boxes, fittings and accessories for power 
and control cables.

Mechanical Works

1,

3.

4.

Supply, Installation and test of Inverter type, Air-Conditioner complete 
with mounting accessories and control;

Supply, installation and test of Wall-mounted Exhaust Fan complete with 
mounting accessories and control;

Supply, Installation and test of Domestic Water Supply System; and 

Supply, Installation and test of Portable Type Fire Extinguisher.
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GW-1.4 CONTRACT PERIOD

The Contractor shall complete the works within THREE HUNDRED (300) 
CALENDAR DAYS. The contract period is inclusive of twenty (20) 
rainy/unworkable days considered unfavorable for the prosecution of work at 
the site. The number of calendar days shall be counted from the date of 
contract effectivity as specified in the Notice to Proceed.

GW-2.0 GENERAL ADMINISTRATIVE REQUIREMENTS

GW-2.1 GENERAL

GW-2.1.1 Purpose

This Section specifies the general requirements appiicable to engineering 
documentation, pianning and scheduling, inspection, tests, materials, 
workmanship and standards related to the implementation of the Contract. 
Supplementary requirements of a special nature are contained in subsequent 
sections.

GW-2.1.2 Correspondence

To expedite action or response to ail communications pertaining to this 
Contract, the Contractor shaii address ail such communication to:

THE MANAGER
Design and Development Department 
National Power Corporation 
Quezon Avenue comer Agham Road 
Diliman, Quezon City

with a copy furnished to the Vice President, Power Engineering Services.

The Contractor shall maintain a register for all correspondences which shall 
be accessible to the NPC for information. The Contractor shall forward 
correspondences to the NPC in one (1) original.

All correspondences between the NPC and the Contractor shall be numbered 
consecutively.

GW-2.1.3 Language and System of Measurement

All documentation relative to this Contract shall be in English. Submitted 
drawings, literature, etc., which are not in English language will be considered 
as not submitted at all.

Metric units shall be used in all documents, correspondence, technical 
schedules and drawings. On drawings or printed pamphlets where other units 
have been used, the metric equivalent shall be marked in addition.
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I

GW-2.2 CONTRACTOR’S ORGANIZATION AND PERSONNEL

GW-2.2.1 Organization

The Contractor shall maintain In its project site offices, the Contractor’s 
project organization charts for management, control and execution of the 
Contract. The Contractor's organization and personnel shall be as stated in 
the proposal.

The Contractor shall maintain an up-to-date project organization chart, which 
shall be submitted to the NPC for approval in the event of any changes.

GW-2.2.2 Key Positions

The key positions in the organization charts of the Contractor pertain to 
individuals assigned to management/supervisory positions, who at any time 
during the execution of the work can give decision and recommendation to 
the NPC on matters pertaining to the proper and early completion of the 
Work.

The appointment, transfer and replacement of personnel to all key positions 
shall be subject to the NPC's prior approval.

Engineering and procurement in key positions shall be committed to continue 
through the Contract period in order to maintain continuity.

GW-2.3 PLANNING AND SCHEDULING

GW-2.3.1 General

The Contractor shall be responsible for planning and scheduling, progress 
monitoring and reporting of all works and activities at sites.

The Contractor shall submit for approval by the NPC within thirty (30) days of 
the Effective Date of Contract, a detailed Contract Schedule resulting from the 
deployment of the Contractor’s project management tool(s) for monitoring 
project activity progress, such as a Critical Path Method (CPM) Network or 
Project Evaluation and Review Technique (PERT) Diagram. The detailed 
schedule shall show commencement and completion dates for at least the 
following activities and ‘milestones":

a. Engineering Design;
b. Submittal of specifications and drawings for review and approval of 

NPC;
c. Fabrication or manufacture
d. System integration and shop testing;
e. Factory Acceptance Tests;
f. Shipments;
g. Civil works, erection;
h. Installation, testing and commissioning;
i. Trial operation;
J. Handover to the NPC.
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GW-2.3.2 Format and Presentation

The Contractor shall prepare an activity network with the activities listed in 
early start order and showing the following:

a. activity code
b. activity description
c. duration in days
d. early start and finish dates
e. late start and finish dates.

The Contractor shall also prepare a bar chart identifying all activities which 
cannot be performed without the NPC’s approval, and the need dates for the 
NPC’s decision.

The Contract Schedule submitted shall meet the completion dates in the 
Construction Schedule and Schedule of Timings and shall clearly 
demonstrate the manner in which the various phases of the Works shall be 
completed.

All activities required for execution of the Works shall be carried out in 
accordance with the sequence and times and completion dates shown on the 
Contract Schedule or subsequent revisions thereto as approved by the NPC.

GW-2.3.3 Progress Monitoring Principle and System

Throughout the duration of the Contract, the Contractor shall monitor 
progress of the Works, and shall immediately advise the NPC in advance of 
any anticipated schedule delays, and the reason therefore.

If the Contractor believes it is necessary or advantageous to change the 
sequence of events shown on the Contract Schedule, he shall submit a 
proposed revision accompanied by a full explanation of the reasons and 
ramification of the change to the NPC for approval. No change shall be made 
in the order in which the Works activities are being performed until the NPC's 
approval for the revised Contract Schedule has been obtained.

Actual progress of each activity of the Works shall be compared with progress 
indicated on the approved Contract Schedule at least once every month by 
the Contractor.

After the NPC approves the Contractor’s detailed Contract Schedule and 
planned activity completion dates, the Contractor shall update and analyze 
the Contract Schedule once a month and submit updated revision to the NPC 
on or before the 5th day of the following month.

The Contractor shall not change the sequence of activities shown on the 
approved Contract Schedule without the NPC’s prior approval.
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GW-2.4

GW-2.4.1

MEETINGS

Progress Review Meetings

The NPC shall schedule and hold monthly progress review meetings with the 
Contractor to a mutually agreed agenda. The meetings shall normally take 
place at the Contractor’s site offices.

GW>2.4.2 Interface Meetings

The Contractor shall attend interface meetings with the NPC’s other 
contractors as arranged by the NPC on a monthly or specifically called basis. 
The Contractor may also call for such meetings, if necessary.

GW-2.4.3 Design Review Meetings

The Contractor may request for a design review meeting during the 
processing stage of seeking the approval of the NPC to all design drawings to 
review, clarify and evaluate the design submitted with reference to the tender, 
the final design and the Contract Specification. The Contractor shall submit a 
meeting agenda seven (7) days prior to the meeting.

GW-2.4.4 Other Meetings

The Contractor shall arrange discipline meetings and other meetings as 
necessary with sub-contractors, etc. The NPC shall be notified in due time of 
such arrangements and given opportunity to attend.

The Contractor and the NPC shall, as required, hold meetings on specific 
subjects.

GW-2.4.5 Call for Meetings

Except for regular scheduled meetings, calls for meetings and agenda shall 
be sent out by the party calling the meeting to all requested attendees.

GW-2.4.6 Minutes of Meetings

Minutes shall be prepared by the Contractor on an agreed form and be issued 
for the NPC’s review the next working day after the meeting has taken place. 
Minutes shall be approved by the NPC before copies are distributed to all 
attendees.

Matters requiring action shall be assigned the responsible party with dates for 
completion of such action. Result of action from previous meetings shall be 
recorded.

Copies of minutes of meetings from interface meetings shall be sent to the 
NPC in six (6) copies.
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GW-2.5 REPORTS

GW-2.5.1 Monthly Reports

The Contractor shall from the second month after Commencement Date, 
submit to the NPC a monthly report related to the Works performed during the 
previous month. The Contractor shall present the report with diagrams in 
printed format.

Cut-off date for the report shall be the last Sunday of each month. The 
monthly report shall be submitted to the NPC no later than 12.00 hours on 
Wednesday after the cut-off date. The monthly report shall include as a 
minimum the following items:

a. narrative of major achievements and any deviations from lime schedule, 
reasons for delays and deviations, with recommended actions and 
potential effects;

b. the Contract Detail Schedule showing the status at the cut-off date by 
means of a front line or equivalent:
a systematic listing and analysis of all significant time critical activities; 
a summary of HSE activities and reported incidents in own and major 
sub-contractor’s activities; 
report on interface activities; and 
narrative report on quality management activities.

c.
d.

e.
f.

GW-2.5.2 Close-out Reports

Project Control Close-out Report

The Contractor shall submit to the NPC a project control close-out report 
within ten (10) days after issue of the Completion Certificate which shall 
contain as a minimum the following items:

a.
b.
c.

final as-is Contract Detail Schedule; 
final as-is cost report; and
final as-is Contract amendment (if any) and Variation Order register, if 
any.

GW-2.6

GW-2.6.1

HEALTH, SAFETY AND ENVIRONMENT (HSE)

General

The Contractor shall at all times during the performance of the Contract be 
responsible for the safety of all personnel involved therewith.

Safe working practice for engineering and manufacturing shall be based on 
regulations, standards and HSE objectives.

The Contractor shall take all necessary precautions in connection with the 
performance of the Works in order to ensure the safety and health of the 
personnel of the NPC, the Contractor as well as Third Parties, and to protect 
the Works, the property of the NPC and all Third Parties.
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The Contractor shall prepare and HSE program and submit this to the NPC 
for review and acceptance within thirty (30) days after the Effective Date of 
Contract.

The HSE program shall indicate how the Contractor shall implement his HSE 
requirements, how to perform follow-up and a proposed level of reporting to 
the NPC. The Contractor has the overall responsibility to ensure that all Site 
activities are planned, organized, performed and documented according to 
the Contractor’s program. Accordingly, the Contractor is responsible for 
coordinating the HSE activities for all Site personnel working on the Contract.

GW-2.6.2 Reporting to the NPC

All situations not complying with approved procedures and other requirements 
shall immediately be reported to the NPC. All accidents shall be reported to 
the NPC.

GW-2.6.3 Pollution Control

The Contractor shall perform the Works without discharge into the 
atmosphere, from any source whatever, smoke, dust or other air 
contaminants in violation of law.

GW-2.6.4 Fossils and Articles of Value

All fossils, coins, precious or semi-precious stones, precious metals, articles 
of value or antiquity, and structures and other remains or things of geological 
or archaeological interest discovered on the Site of the Works shall be 
deemed to be the absolute property of the Government. The Contractor shall 
take appropriate precautions to prevent his workmen or any person from 
removing or damaging any such article or thing and shall Immediately, upon 
discovery and carry out, at the expense of the Government, the NPC’s orders 
as to the disposal of same.

GW-2.7 DOCUMENTS TO BE PREPARED BY THE CONTRACTOR

GW-2.7.1 General

The general documents, calculations, certifications, manuals, drawings, etc. 
relating to the manufacturing works, civil works. Installation, testing and 
commissioning works which are to be prepared during detailed design by the 
Contractor are listed here below. The Contractor’s attention is drawn to 
various sections of this Specification, where detailed contents of 
documentation are specified.

GW-2.7.2 Outline Drawings

The Contractor shall, within sixty (60) calendar days after the Effective Date 
of Contract, submit outline drawings of the equipment to be furnished under 
this Contract, together with weights, external forces, anchoring details and 
sufficient overall dimensions to facilitate preparation of final designs of the 
structure foundations.
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GW‘2.7.3 Diagrams

I
I

Schematic, circuit and wiring diagrams including list of materials, cable lists, 
etc. shall also be submitted by the Contractor for approval.

These diagrams shall show the internal and external connections of all 
apparatus, their designation, terminal numbers, color codes, etc. and shall be 
used for manufacturing, equipment installation and operation of the 
equipment.

GW-2.7.4 Detailed Drawings, Designs and Specifications

Before proceeding with the manufacture of equipment, the Contractor shall 
submit corresponding detailed drawings, designs and detailed specifications 
(in typewritten hardbound form) which shall show all details of materials, 
manufacture, assembly, testing, erection, commissioning, operation and 
maintenance of the equipment In conformity with the Contract requirements.

The detailed drawings and specification shall Include, but not necessarily be 
limited to the following;

a. general assembly drawings;

b. assembly drawings, showing:

1. sectional views
2. details of mounting of the internal equipment,
3. function of the assemblies,
4. adjustment and operating ranges,
5. concrete pedestals and foundation bolts and anchors'
6. field tolerances,
7. all field joints,
8. methods of lubrication (if required)

c. detail manufacturing drawings showing:

1. detail dimensions
2. tolerances
3. materials
4. nameplate diagrams

d. engineering instructions and detailed specifications fon

1. manufacturing
2. fabrication
3. painting, including final color scheme
4. heat treatment
5. welding
6. surface treatment
7. testing

I
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I

GW-2.7.5 Design Computation and Final Design Data

After the Contractor has completed the preliminary design of the equipment, 
he shall submit the final design data, design analysis and design 
computations (referred to as designs) along with all other specified designs 
and studies, all in typewritten and book-bound form, clearly laid out with all 
the design criteria and standards indicated for the NPC’s review and 
approval.

GW-2.7.6 Parts Bills

The Contractor shall submit with the first drawing issue, where applicable, 
corresponding parts bills. Reference to the respective detail or assembly 
drawing, materials used or catalog shall be made.

GW-2.7.7 Catalogue Cuts, Illustrations, Etc.

Applicable requirements of this paragraph with reference to drawings shall 
apply equally to catalogue cuts, illustrations, printed specifications, design 
data, analysis and calculation, and manufacturer’s descriptive literature and 
instructions for all equipment furnished to demonstrate fully that all parts will 
conform with the requirements and intent of the Contract Documents.

GW-2.7.8 Installation Manual

The Contractor shall provide the NPC with an Installation Manual covering 
installation procedure and instruction to facilitate smooth erection, assembly 
and testing on site of all equipment to be installed.

The instructions therein shall specify the exact procedures to be followed 
during installation, indicate data to be measured and recorded (adjustments, 
setting of limits, etc.), quantities, dimensions and tolerances to be checked, 
etc.

The manual shall include information on handling and slinging the major 
pieces of equipment, erection, tolerances, settings and adjustments and 
special precautions to be taken during installation.

The Contractor shall submit six (6) copies each of the Installation Manual for 
each equipment per substation per schedule to the NPC.

GW-2.7.9 Commissioning Manual

The Contractor shall provide the NPC with a Commissioning Manual, which 
shall be similar in size and form to the Installation Manual and shall include 
procedures and instructions to be followed during the commissioning of all 
equipment to be installed.

The instructions therein shall specify the exact procedures to be followed 
during commissioning and shall indicate all data to be measured (and where 
appropriate, recorded in the manual itselO and all adjustments, setting of 
limits, etc., quantities, dimensions and tolerances to be checked.
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I

The Contractor shall submit six (6) copies each of the Commissioning Manual 
for each equipment per substation per schedule to the NPC

GW-2.7.10 Operation and Maintenance Manual

The Contractor shall provide the NPC with an Operation and Maintenance 
Manual similar in size and form with the other manuals and shall include 
procedures and instructions to be followed by the operating and maintenance 
staff necessary for reliable operation and maintenance of the equipment.

The manual shall contain at least the following documents and data as a 
minimum:

Genera! description of the equipment, operation in particular;
Main technical characteristics:
Connection to external system;
Instructions for operating personnel including periodic tests, check
points, actions required following each individual alarm signal, etc.; 
Summary of important rules, standards, safety precautions and 
instructions to be followed during equipment operation and 
maintenance;
Safety and warning signs to be placed in the plant/substations, etc.; 
Enclosures: Important principle diagrams.

Sections on “maintenance" shall be divided into two parts, namely:

a. Current (preventive) maintenance indicating inspection periods, routine 
cleaning and lubricating procedures (if required), safety checks, 
adjustments, etc.;

I

b. Repairs and overhauls describing the dismantling, removal and 
replacement of parts (with spare parts), trouble-shooting guides, repair 
instructions, etc.

The Operation and Maintenance Manual supplemented by any additional 
drawings and project documents to be submitted to the NPC will be the only 
document to be generally used by the power plant/substation operating staff.

The Contractor shall submit six (6) copies each of the Operation and 
Maintenance Manual for each equipment per substation per schedule to the 
NPC. Likewise, four (4) sets of CDs containing these documents preferably in 
MS WORD Format shall be provided. Other format can be accepted provided 
software for this format is included in the CDs that will be furnished.

GW-2.7.11 Final/As-Built Drawings

The Contractor shall furnish a complete set of an original reproducible copies 
of an approved type and four (4) sets of recordable DVDs which can be 
loaded and handled on a personal computer each containing copies of all 
drawings as finally approved and built. Such DVDs shall be suitable for DVD 
ROM/WRITE drive of computer system. The Contractor, if required in the 
Technical Data Sheets, shall supply the necessary hardware and software as 
a complement for the submission of Final/As-Built Drawings. Four (4)
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I

additional prints of same drawing with dark lines on a white background shall 
be furnished. For all approved drawings with no subsequent revisions, the 
reproducible copies earlier furnished may be considered part of this set. The 
NPC will not release the final payment and the performance security until the
foregoing conditions have been fulfilled.

GW-2.8 PRESENTATION OF DOCUMENTATION

All documents to be prepared by the Contractor shall be submitted to the 
NPC for approval. The timing of such submission shall be in accordance with 
Section GW-2.9, Procedure for Delivery of Documents.

All documents to be approved by the NPC shall meet the following 
requirements:

a. Metric units shall be used In all documents, comespondence, technical 
schedules and drawings.

b. Drawings, electrical diagrams, key charts, process diagrams, etc., shall 
be in A3 format and flow directions shall be from left to right or from top 
to bottom. The NPC’s document number, document name and revision 
index must be readable when folded to A4. It is of vital importance that 
cross references between electrical diagrams are performed in a way 
that makes it possible to follow any signal from its source to its 
visualized position.

I

c.

d.

e.

I

All other documentation shall be forwarded in A4 format with four (4) 
holes at intervals of 80*80-80 mm symmetrically around the center axis 
of the document. The NPC’s document number, document name and 
revision index must be readable on all pages.

All drawings and copies shall be on white paper and with black print 
unless otherwise agreed upon.

All drawings shall be provided with clear space (approximately 80 mm x 
50mm) for the NPC’s stamping of “Approved” or “Approved with 
Corrections Indicated” or “Returned for Correction”.

“Approved"; this mark authorizes the Contractor to proceed with the 
Contract Work therein indicated.

“Approved with Corrections Indicated"; this mark authorizes the 
Contractor to proceed with the Contract Work therein indicated taking 
into account of the notes and/or comments by the Contractor and re
submit the drawings, specifications or designs for approval.

“Returned for Correction"; this mark requires the Contractor to make 
the corrections indicated and re-submit the drawings, specifications or 
designs for approval before commencing the Contract Work therein 
indicated.

For documentation submitted in binders, the binders shall have four (4) 
rings at intervals of 80-80-80mm symmetricaily around the center axis.
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I

The maximum width of the binder shall be 75 mm. The binders shall 
have text at front and at spine.

Award of contract does not imply approval of drawings and data submitted by 
the Contractor with his tender.

Approval of the Contractor’s drawings shall not be held to relieve the 
Contractor or any part of the Contractor’s obligations to meet all the 
requirements of this specification nor of the responsibility for the correctness 
of the Contractor’s drawings.

When revised drawings or drawings which have been returned to the 
Contractor marked “Approved with Corrections Indicated” or “Returned 
for Correction” are re-submitted for approval, the revision block shall be 
completed with the description and date of revision and the appropriate 
revision letter or numeral which shall be clearly indicated adjacent to the 
revision or modification which requires approval.

No revision affecting the design shall be made after a drawing has been 
"Approved" without re-submitting the drawings suitably revised for formal 
approval.

The NPC will complete the review and/or approval of the Contractor’s 
drawings within twenty (20) calendar days after receipt at NPC office. If within 
the twenty (20) calendar days, Contractor has not received any reply from the 
NPC regarding the approval drawings, the Contractor may proceed with the 
design and manufacture of equipment or materials as if the drawings have 
been approved. The Contractor however, shall not be held to be relieved to 
meet all the requirements of this specification nor of the responsibility for the 
correctness of the Contractor’s drawings.

GW-2.9 PROCEDURE FOR DELIVERY OF DOCUMENTS

GW-2.9.1 General

The Contractor shall submit the following information to the NPC. The number 
of copies to be supplied shall be as indicated below:

GW-2.9.2 Within Thirty (30) Days after the Effective Date of Contract:

Detailed time schedule showing the oommencemenl and completion dates for 
the various activities and milestone specified in Section GW-1.3

six (6) sets of:

Drawing classification plan 
List of detailed drawings 
Quality Control and Assurance Program 
Detailed Contract Schedule
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GW-2.9.3 Within Forty-Five (45) Days after the Effective Date of Contract:

six (6) sets of:

Design and manufacturing schedules
Delivery, erection and commissioning schedules
Principal drawings, schemes, tables and electrical diagrams
Type test reports and literature concerning the equipment if not
submitted with the bid
A program of performance, material and workshop tests to be carried 
out

GW-2.9.4 Within Sixty (60) Days after the Effective Date of Contract:

six (6) sets of:

Outline drawings of the equipment
Loading of foundations for all items of equipment to be supplied and
details of anchors and supports
Principal electrical diagrams
Schematic diagrams
Drawings for structures
Delivery of all drawings related to civil works

GW-2.9.5 Before Beginning of Manufacturing

six (6) sets of:

Detailed manufacturing drawings with all important dimensions, final 
assembly drawings, governing and control schemes, cabling and wiring 
diagrams and block and circuit diagrams intended to aid understanding 
and provide full information about the principles of operation 
Performance and stress calculations as the NPC may require

GW-2.9.6 During Manufacture

six (6) sets of:

Progress photographs of the shop work done. Photographs shall be 
approximately 20 x 25 cm in size, including a margin of 2.5 cm on one of 
the 25 cm sides for binding. Four (4) views will be required for each 
piece of equipment. Each photograph shall contain upon its face the 
date, the name of the manufacturer and the title of the view taken.
Notice of material tests and shop inspection

GW-2.9.7 At Least Fifteen (15) Days Prior to Shipment

- Six (6) copies of Inspection report
Five (5) copies of Test certificates or test reports together with certificate 
of inspections (additional two (2) complete set bound in books required).
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GW-2.9.8 At Least Thirty (30) Days Prior to Shipment

Six (6) sets of packing lists for each consignment
Six (6) sets of instructions for loading, unloading, handling and special
precautions to be observed for storage at site
Six (6) sets of Installation Manuals for each equipment to be supplied

GW-2.9.9 Within Ten (10) Days After the Last Shipment of Equipment

Six (6) sets of Commissioning Manual 
* Six (6) sets of Operating and Maintenance Manual 

GW-2.9.10 Before Issuance of Certificate of Provisional Acceptance

One (1) reproducible (rolled) and six (6) light copies of all drawings 
marked “Final/As-Bullt Drawings” and four (4) sets of recordable CDs 
each containing copies of all the drawings as finally approved and built.

GW-2.10 QUALITY ASSURANCE REQUIREMENTS

GW-2.10.1 General

The Contractor shall have a well-organized Quality Assurance Program 
(QAP) which shall comply with the requirements of ISO 9001 - “Model for 
Quality Assurance in Design/Development, Production, Installation and 
Servicing", or equivalent quality standard relevant for the Works to assure that 
items and services, including subcontracted items and services, comply with 
this specification.

Within thirty (30) days of the Effective Date of Contract, the Contractor shall 
submit six (6) copies of his complete quality control and assurance 
procedures, manuals for review and approval by the NPC. The manual shall 
include pro-forma check lists for all requirements of the Contractor’s quality 
control and assurance program and those called for in this Specification.

GW-2.10.2 Quality Assurance Program

The Contractor shall, for all work covered by the Contract:

a. Establish procedures for adequate planning and resourcing of all quality 
related activities including the preparation of quality plans.

b. Establish measures for the identification and control of items throughout 
all stages of the Contract. This shall include measures to maintain 
traceability as identified in agreed quality plans.

c. Arrange for the protection of the quality of the product to include delivery 
to the specified destination.

d. Control their measuring and test equipment in accordance with 
established procedures for measurements and calibration systems and 
ensure that such equipment that may be used by subcontractors to 
verify work is similarly controlled.
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e. Ensure adequate quality systems exist for compliance with the 
requirements identified in Sections GW-2.t0.1 to GW-2.10.10 inclusive.

Where any site installation and/or test and commissioning work Is Involved, 
the Contractor shall prepare contract-specific quality assurance procedures in 
agreement with the NPC prior to commencements of such works.

The Contractor shall be responsible for specifying the quality assurance 
requirements to his subcontractors, for approving subcontractor's quality 
assurance program and for ensuring compliance with the requirements.

The Contractor shall ensure that all appropriate technical information is 
extracted from the Contract documents and specifications and passed on to 
the subcontractors.

The Contractor shall ensure that all computer systems and software to be 
utilized on the project is qualified for the application under consideration and 
such qualification is documented.

GW-2.10.3 Quality Plan

The Contractor shall establish and implement quality plans detailing the 
specific activities, design reviews, operations, control procedures, 
inspections, testing, approvals and certification requirements applicable. All 
procedures, which support the quality plan shall be referenced and distributed 
to the NPC together with the quality plan. Quality plans shall be submitted to 
the NPC for review and approval.

Where inspection schedules are generated in support of a quality plan, these 
are also required by the NPC for review and approval. The format and content 
of schedules shall ensure that Inspection operations are planned and 
performed in a systematic manner.

The Contractor shall keep the NPC informed of any changes in the quality 
plan during Ihe Contract period.

The quality plan shall document how the Contractor shall apply his quality 
system in the execution of the Contract. For the quality plan description and 
definition, the Contractor is referred to ISO 8402 and ISO 9000-4. The quality 
plan shall meet the guidelines of ISO 10005.

The quality plan shall consist of a set of plans, for which other terms than 
quality pian may be used, e.g. inspection plan. The hierarchy of the quality 
plan shall be shown. The quality plan shall contain a master test plan.

The Interface Coordination plan shall be a part of the Quality Plan and reflect 
the interfaces in the project and to the Scope of Work of the Contract. The 
Interface Coordination plan shall be a tool in safeguarding the handling of 
interface issues as well as a documentation of the same. The plan shall be 
maintained on a continuous basis and shall contain all Interfaces towards 
other contractors and/or the NPC, including target dates for exchange of 
information/documentation. The Contractor shall prepare the required
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documentation as input to other contractors in order to enable them to 
perform their scope of works.

Documents referred to in quality plans shall be available to the NPC for 
review, if required.

Specific quality plans shall be prepared for site work and submitted for review 
and approval by the NPC prior to commencement of such work.

The Contractor shall approve all quality plans, inspection and test schedules 
of their subcontractors and vendors.

The Contractor shall identify his verification requirements on the quality plans 
submitted to the NPC for review and approval and shall identify the following:

a. Stages subject to random surveillance.

b. Inspection that require to be carried out or witnessed, by the NPC or a 
third party following satisfactory verification and acceptance by the 
Contractor.

c. Hold points beyond which work cannot proceed before completion of all 
operations, verifications and related activities identified after the 
previous hold point on the quality plan.

GW-2.10.4 Subcontractors and Suppliers

For each subcontractor, the Contractor shall identify the reievant quality 
standard ISO 9001, 9002 or 9003 to be selected in accordance with 
guideiines given in ISO 9000-1 and ISO 9000-3. The Contractor shall asses 
the subcontractor’s quality system and their implementation to confirm 
adequate qualification standard.

The Contractor shall plan and carry out the Quality Surveillance (OS) of his 
subcontractors (ref. ISO 9000-2015} at a level of detail sufficient to ensure 
fulfillment of the quality requirements of the Contract. The NPC shall have the 
right to participate as observer in such QS activities.

The Contractor shall submit his QS plans to the NPC for acceptance and 
keep the NPC informed of any change thereof.

GW-2.10.5 Quality Audits

The Contractor shall plan and carry out quality audits in his own organization 
and in subcontractors’ organizations. The NPC shall review the Contractor’s 
audit plans and coordinate his own audit plans with the Contractor’s. The 
scope and frequency of the audits shall be adequate to confirm that the 
quality activities and results comply with the quality system and the planned 
arrangements.

NPC reserves the right to request, review and maintain for the duration of the 
contract a copy of the Contractor’s Quality Manual.
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During the course of the Contract, NPC reserves the right to carry out quality 
audits of the Contractor, subcontractors or their subcontractors. Monitoring 
will be by means of surveillance of activities at the work locations and where 
appropriate by formal audits. Representatives of the NPC shall be afforded 
unrestricted access, facilities and assistance at all reasonable times to carry 
out this quality audits.

GW-2.10.6 Records

GW-2.10.7

The Contractor shall generate records as required by the quality assurance 
system and quality plans. Records, including audit reports shall be made 
available for inspection by NPC.

All records shall be concisely compiled, indexed and cross referenced to the 
project contract number and the relevant subcontract numbers. They shall be 
clearly identifiable to the individual parts and assemblies to which they refer.

Those records required by the NPC, as defined in the contract specifications 
and quality plans shall be available at the time of delivery of the equipment. 
Such records shall include reports and certification in respect of pressure 
retaining components together with general traceability records for all Items 
through certification and build documentation as a minimum. Six (6) copies of 
these records shall be supplied to NPC with the exception of radiographic 
films where the original set of films shall be supplied.

All records generated during the course of the Contract, including those 
generated as evidence of effective implementation of the quality assurance 
program of the Contractor and his subcontractors, shall be retained by the 
Contractor for a minimum period of five (5) years from the date of contract 
completion. These records shall be made available to NPC on request during 
the retention period.

Particular QA Requirements

General

As a supplemental document to the QA program, the Contractor shall submit 
for approval of the NPC, a separate document with detailed particular 
requirements and specific acceptance criteria of all equipment.

At Shop

Corresponding to each major and minor equipment, the following data are 
required for submission to and approval of the NPC:

a.
b.
c.
d.
e.

Test and inspection procedure;
Guaranteed technical rated or design data;
List of hold points and/or routine tests;
Acceptance criteria and reference standards;
For of test resulls/data with comparison to the guaranteed data. All 
allowable tolerances with respect to dimensional control of assemblies 
and sub-assemblies at shop shall be clearly indicated in the 
manufacturer's drawings.
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At Site

The dry tests at site shall be in accordance with the latest edition of ANSI or 
applicable lEC Standard. Verification tests after installation shall be 
thoroughly discussed with the requirements similar as stated above.

The NPC or his duly authorized representative shall control said site tests, in 
collaboration with the Contractor's representatives.

GW-2.10.8 Reporting and Corrective Action

The Contractor’s quality assurance program shall provide for prompt 
detection and correction of all conditions adversely affecting quality, including 
failures, malfunctions, incidents, trends, deficiencies, delations, non
conformances, and defective materials. The Contractor shall establish and 
maintain methods for verifying and determining the cause of an adverse 
condition and for initiating necessary improvement and corrections to 
preclude repetition. Quality trends shall be analyzed to furnish a basis for 
Improvement in work performance. The Contractor's corrective action system 
shall extend to the performance of other participating contractors, sub
contractors, and Contractors, when necessary, and shall provide for the 
interchange of corrective action information. Identification of the adverse 
condition, its cause, and the corrective action taken shall be recorded and 
reported to appropriate levels of management.

The Contractor shall establish and implement procedures for reporting, 
verifying, analyzing, and correcting failures, including those that occur during 
development and qualification testing. The procedure shall provide assurance 
that the cause and mode of each failure are determined, that potential safety 
and availability Implications are evaluated, and that corrective action is taken.

A failure report shall be prepared to identify the failed item and its origin or 
source of manufacture and shall describe the failure, the test status at time of 
failure, the probable cause and mode of failure, and the recommended 
corrective action.

GW-2.10.9 Design Revision and Substitution of Material

Any revision affecting the design and manufacturing of the equipment as well 
as substitution of materials that is deemed necessary shall be notified by the 
Contractor to the NPC for the latter's review and approval.

GW-2.10.10 Nonconformity Handling

For nonconformity handling, the requirements of ISO 9001. Clauses 4.13 
(Control of Non-Conforming Material) and 4.14 (Corrective and Preventive 
Action) shall apply.

The Contractor shall provide all Information required to enable the NPC to 
evaluate the Contractor's nonconformity request.

Nonconformities which had been accepted by the NPC and decided to be “as 
is” shall be documented in the as-built documentation.
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Nonconformities as mentioned above, which are introduced by subcontractors 
and their subcontractors and their subcontractors, shall also be recorded and 
handled by the Contractor.

Any request for the NPC’s approval of a nonconformity shall be on a specific 
report form which shall fulfill the following requirement. The nonconformity 
report shall:

a.

b.
c.
d.

e.

clearly state whether the nonconformity will be a permanent “as is”
nonconformity or not;
give reference to violated requirements;
state whether it is violating authority requirements;
be justified with sufficient explanation and documentation for easy
review and approval; and
clearly refers to affected area where applicable.

GW-2.10.11 Contractor’s Responsibility

Approval by NPC of the Contractor’s quality assurance program, quality plans 
and inspection and test plans or of those of his subcontractors will not relieve 
the Contractor of his obligation to provide goods and services which meet the 
requirements of the Contract.

GW-2.11 TRANSPORT, PACKING, ETC.

GW-2.11.1 General

No shipping or transport limitation shall be imposed by the NPC on the 
Contractor. The responsibility shall lie on the Contractor whether the 
dimensions of his supplied equipment and materials in crate or in box will be 
appropriate for loading, unloading and transported to the Site.

The Contractor must at his own expense, conduct an ocular route survey of 
alt roads, bridges, overpasses, etc. from the Port of Entry to the Site and 
examine for himself the conditions of all roads and bridges.

The Contractor shall check the capacity and availability of loading and 
unloading facilities which will be utilized in connection with his transport 
operation, as well as its characteristics, taking appropriate measures to avoid 
damaging the same. All costs related to the reinforcement of roads, bridges 
and the like, if any, shall be borne by the Contractor.

The Contractor shall coordinate his own transport program and shall advise 
proper authorities of the transit of the heaviest items to be transported and 
shall comply with the instructions given by said authorities.

All damages caused to public roads, streets or public structures shall be 
compensated by the Contractor at his own expense.
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GW-2.11.2 Packing

Each crate, box or package must have a packing list and in addition to the 
usual and customary marks, the following identifying marks:

Republic of the Philippines 
NATIONAL POWER CORPORATION 
Diliman, Quezon City

Project

Contract No.

Destination

Case No.

Gross Weight

Net Weight

Dimension : LxWxH

In addition, each crate, box or package shall be color coded and marked with 
abbreviation code to aid the NPC in sorting materials for the various 
substations. The identifying marks and the color codes shall be as stated in 
the Technical Data Sheets of the equipment.

GW-2.11.3 Transport Marking

The outside of all containers, cases, etc. shall be clearly marked with the total 
weight, point of maximum weight and correct position for the attachment of 
lifting hooks and cables and shall bear identification marks relating to the 
appropriate dispatch documents. Where appropriate, the cases or boxes shall 
bear special instructions such as "top", “handle with care”, "keep dry”, 
etc.

All parts of the Contracted Equipment and the Contractor’s equipment shall 
be well-packed and protected against loss or damage during transport by sea 
and overland, and while in storage. Perishable material provided in spares 
and repair sets shall be provided in sealed containers with a shelf-life of at 
least ten (10) years. All packaging shall be performed in a such a way that 
overturning of the packages will not damage the equipment.

Instructions for handling shall be clearly marked on all parts, packages and 
crates.

All parts, packages and crates shall be adequately marked in order to enable 
identification. Each item contained in a package shall be clearly identified on 
the packaging list by its description and part number, package date, shelf-life 
and assembly drawing reference, and each item shall be marked or labeled to 
correspond with the packaging list.
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The costs of all equipment necessary for the temporary fixing and supporting 
of the various parts of the Plant and the various packages to crane hooks, rail 
wagons, etc., during handling, transport and storage, and the cost of load 
distribution beams, etc., where they form part of the packages or crates, shall 
be included in the tender price.

The Contractor shall be entirely responsible for all packing and unpacking, 
and any loss or damage shall be compensated to the satisfaction of the NPC 
by the Contractor and, where not otherwise provided, at the Contractor’s own 
expense.

GW-2.11.4 Preparation for Shipping and Storage

GW-2.11.4.1 Pre*Shipment Preparation

The Contractor shall prepare equipment for shipment to protect it from 
damage during shipment and subsequent storage not exceeding one year, 
unless specified otherwise in the Technical Data Sheets for each equipment 
under this specification.

Equipment shall be completely drained of all water and thoroughly dry prior to 
shipment. When such draining requires removal of plugs, drain valves, etc., 
the Contractor shall make sure that these parts are reinserted or reassembled 
prior to shipment.

All openings and machined surfaces shall be provided with protection to 
prevent damage, corrosion and entrance of foreign matter during shipment 
and storage.

Flanged connections shall be protected by a 12.5 mm or thicker plywood disc, 
or suitable alternate, bolted to the face of the flange.

Treaded or socket weld connections shall be protected with screwed or snap- 
in (snap-on) type, secureiy held, plastic protectors. Cast-iron plugs are not 
acceptable for protection unless part of the permanent assembly.

Wooden disks that cover the entire weld end area, and are secured by metal 
straps and fasteners shall protect butt weld connections.

Covers, straps or fasteners shall not be welded to equipment.

Equipment shall be adequately supported for shipment. All loose parts shall 
be crated or boxed for shipment and appropriately identified. If equipment is 
braced internally for shipment it shall be marked conspicuously, "Remove 
internal braces before testing and operating".

The outside of all containers, cases, etc. shall be clearly marked with the total 
weight, point of maximum weight and correct position for the attachment of 
lifting hooks and cables and shall bear identification marks relating to the 
appropriate dispatch documents. Where appropriate, the cases or boxes shall 
bear special Instructions such as "top", "handle with care", "keep dry”, 
etc.
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All large and heavy shipping units shall have suitable skids for moving. 
Crating shall also be adequate for lifting with slings. If location of slings is 
critical, these locations shall be marked accordingly.
For transformers, the following provisions shall also be considered:

a.

b.

c.

Transformer designed for oii immersed operation shall be shipped oii- 
filled, unless otherwise specified. Provision shall be made for oil 
expansion caused by temperature changes during shipment. If 
transformers are shipped with gas, pressure gauge for transportation 
shall be provided and valves shall be sealed and effectively crated to 
prevent tampering or removal while in transit, and a means provided for 
allowing gas pressure to be measured in a simple way after uncrating, 
without requiring release of the gas. Valves shall be securely covered by 
a pipe cap or other tamperproof cap. If shipped gas filled, the 
Contractor’s recommended oil filling procedure shall be submitted for 
MFC’s approval.

If transformers are shipped filled with dry air, the dry air shall have a 
dewpoint of -50°F or lower, otherwise, the same provisions as for gas- 
filled transformers shall be followed.

The transformer shall be shipped with NPC accepted three dimensional 
impact recorders with time period recording chart of at least three (3) 
months for transportation on the basis of returning back after the 
transformer am've at the substation site. If it is missing or damaged, if 
the seal is broken or it has been disturbed in any way, a specific 
carrier’s inspection report must be issued by the Contractor’s carrier to 
relieve the NPC of responsibility for the recorder. Instructions for the 
recorder, and for special tests which may be required, are in the 
instruction letter enclosed in the recorder. The recorder and tape must 
be examined only in the presence of the Contractor or the Contractor’s 
agent.

For the conductors, it shall be supplied on type of reels as specified In the 
Technical Data Sheets and shall be sturdy enough to withstand rough, but 
normal and customary, handling during loading, transport, unloading, field 
deployment and installation. The inside surfaces of the drum and flanges shall 
be smooth and without protrusions so that the conductor is not damaged 
during winding and unwinding. The cable shall be protected by plastic or other 
suitable material against dust and sprays {particularly salt spray). Steel- 
banded lagging is required on the outside of wooden flanges and between the 
flange I-beams of metal reels. Reels shall be marked consecutively from a 
production run.

Tubular bus conductors shall be packed in individual boxes. Tools shall be 
packed in individual boxes. Individual boxes may be shipped in larger 
shipping units such as containers or pallets.

All fittings, connectors, spacers and clamps shall be neatly packed in boxes 
or crates and shall be protected against dust and sprays (particularly salt 
sprays) by providing a hermetically sealed polyethylene sheet covering. 
Shipment without this covering will not be accepted.
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All anchor bolts and accessories shall be packaged per unit structure such 
that a bundle shall contain the corresponding approved number of bolts and 
accessories.

GW«2.11.4.2 Shipping and Transportation to Site

The Contractor shall arrange and pay for the transport of the equipment, 
materials, etc. to the site, as well as handling and storage within the site. The 
Contractor shall also be responsible for the transport, handling and storage of 
his equipment and tools that he will be using in the installation/erection, 
testing and commissioning of all equipment and materials under the Contract, 
as well as the return of these equipment and tools to the country of origin.

The Contractor shall be responsible for making sure that shipping Is arranged 
on vessels having suitable equipment for loading and unloading of the 
equipment and materials, or that harbor has the corresponding facilities.

The NPC shall approve the transport arrangements. The Contractor shall, in 
good time, inform the NPC about each consignment by providing a list of 
contents, including the shipping date and the expected date of arrival.

It shall be deemed that all costs in connection with the transport, including 
storage, insurance, etc., detailed above and in Conditions of Contract, being 
the responsibility of the Contractor, have been included and allocated in his 
prices stated in the Schedule of Prices.

The Contractor shall arrange and carry out under his own responsibility and 
supervision, the local transport from the port of unloading to the Site.

The Contractor shall gather all information and arrange for all necessary 
provisions in order to obtain accurate information about unloading and local 
transport facilities, as well as prevailing local conditions, specifically the safe 
load bearing capacity of public road and bridges. The Contractor shall bear 
every and all expenses related herewith, which shall be included in the 
tender.

The Contractor shall use every reasonable means and care to prevent any of 
the roads and bridges on the route to the Site from being damaged by any 
traffic by the Contractor or any of his sub-contractors. He shall select routes, 
choose and use vehicles, restrict and distribute loads so that any such extra 
ordinary traffic that will inevitably arise from the moving of the Contractor's 
equipment and material to or from the Site shall be limited as far as 
reasonably possible, and so that no damage may be caused to roads and 
bridges.

If, during execution of the Work or at any time afterwards, the Contractor 
should receive any claim arising from the execution of the Works with respect 
to damage to roads or bridges, he shall immediately report this to the NPC 
and subsequently negotiate the settlement of any payment of all sums due 
with respect to all claims, proceedings, damages, costs, charges and 
expenses In related to the claim.
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GW-2.11.4.3 Inventory List

An inventory list approved by the NPC shall be furnished prior to shipment of 
materials and equipment, and shall consist of lists for:

a. Materials
b. Spare parts, toots and equipment
c. Test Equipment

The materials listed shall consist of an itemization of materials furnished at 
the factory site.

GW-2.11.4.4 Storage

The storage will be in an environment similar to the installed location, i.e., 
indoor equipment will be stored indoors (without heating and ventilation), and 
outdoor equipment will be stored outdoors. Where required to protect against 
condensation and humidity, a desiccant shail be provided and its presence, 
with the need of periodic removal and dryout, shall be so marked. When 
electric space heaters are provided for that purpose, these should be wired to 
the outside of the equipment so that energizing immediately upon receipt is 
possible without disassembly of crates, etc. This also requires that no 
combustible materials be left in the inside of the equipment.

Items which may be subjected to open storage for several months on site 
shall be suitably packed and protected from the weather.

The Contractor shall provide storage and handling instructions including 
descriptions for periodic inspection and/or storage maintenance to ascertain 
that no deterioration will occur during storage. One set of these instructions 
shall be fastened securely to the outside of the shipping unit.

The Contractor shall provide at NPC’s request, the Contractor recommended 
instructions for long term storage.

When equipment is specified for export shipment, the Contractor shall include 
packaging adequate for export shipment, and this packaging shall be such as 
to obtain approval and acceptance by transportation companies.

All equipment shall be shipped from the factory completely assembled as far 
as practicable, subject to the limitations of length, height, depth, and weight, 
etc. described in the Special Conditions of Contract or in the Technical Data 
Sheets for each of the equipment under this Specification.

GW-2.12 MISCELLANEOUS

GW-2.12.1 Contractor’s Supervision

The Contractor shall provide a competent (Engineer) Service Engineer, or 
technician during installation and perform the complete tests, commissioning 
and start-up of all equipment.
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The Contractor shall send only service engineer, or technician who have 
adequate working knowledge of the English language.

The NPC resen/es the right, if services for a longer period are needed, to ask 
for extension of the Contractor's supervisors until such time that the NPC’s 
personnel have been fully trained in the operation, test and maintenance of 
the equipment supplied by the Contractor, at no cost to NPC.

The Contractor shall notify the NPC sixty (60) days in advance of the date 
when the service engineer or technician should commence the installation, 
tests and commissioning of the equipment at the site in order for the NPC to 
prepare his personnel in participating such activities.

The sen/ice engineer or technicians shail not be considered employee of the 
NPC for all legal intents and purposes and the Contractor shall be responsible 
for the payment to said service engineer or technician of all indemnities 
accruing of any labor accident which may occur in the course of the work and 
for which the Contractor maybe responsible either under the Philippine Laws 
or any foreign laws.

GW-2.12.2 Training of NPC Personnel 

GW-2.12.2.1 General

If required in the Technical Data Sheets of the equipment, the Contractor 
shall provide overseas and local training courses for NPC personnel in 
English.

Training shall be geared towards the technical engineers and maintenance 
personnel of NPC through the transfer of technical knowledge.

Training overseas shall include classroom instruction courses conducted on 
the Contractors premises during manufacture of the equipment and hands-on 
training to enable NPC’s personnel to manage, install, test, commission, 
maintain, operate and service the equipment on completion of the works in 
accordance with maintenance and operating procedures established by the 
Contractor. All expenses in the overseas training shall be borne by the 
Contractor including airfares, accommodation, transportation and allowances.

The training overseas shall not be more than one (1) month and shall 
commence at the latest, two (2) months before the date of the main shipment 
of the equipment to be supplied. NPC shall dispatch the required number of 
engineers specified in the Technical Data Sheets of the equipment where 
training is required to attend the training at the factory sites. They should be 
able to see and study the equipment to be supplied to NPC.

Local training shall also be conducted for ten (10) NPC personnel for not 
more than one (1) month. The Contractor shall provide similar training 
documentation and local meals to the NPC personnel. The NPC shall provide 
training room and any available test facilities.

Training selected from among NPC’s maintenance staff will be qualified 
electrical and/or electronic personnel. Their experience will be of a broad and
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genera! technical nature, including general familiarity with electronic systems 
and testing facilities.

The cost of performing the training course shall be included in the Contract 
Price for the equipment.

GW-2.12.2.2 Training Objectives

The training courses shall be designed to;

a. Enable maintenance staff to perform maintenance of the equipment by 
teaching principle of operation trouble-shooting methods and 
procedures leading to the identification and replacement of faulty piece 
of equipment, modules, units and components, with the objective that 
NPC personnel will become capable of carrying out repair and 
maintenance without outside assistance.

b. Enable maintenance staff to perform routine maintenance of the 
equipment by way of electrical and mechanical adjustments, lubrication 
and/or replacement of parts subject to wear or with a limited life.

c. Provide an understanding of the software and a working knowledge of 
the database for additions, modifications, and deletions and the 
practical use of diagnostic programs.

GW-2.12.2.3 Course Content

I

The training course shall consist of formal courses given on the Contractor's 
premises Including classroom training, instruction and explanation during 
shop tests and/or Factory Acceptance Tests and practical work sessions with 
the Contractor’s specialists during the implementation of requirements of the 
Contract. Training shall be on the same hardware and software supplied 
under the contract.

GW-2.12.2.4 Course Documentation

I

The Contractor shall submit a daily schedule for the entire training period and 
a syllabus for each course with a listing of course documentation, no later 
than thirty (30) days prior to the start of training.

Documentation shall be provided covering each course to a level of detail so 
that the text is self-explanatory and sufficient as future reference.

Prior to the start of a course, each trainee shall receive at least one (1) set of 
documentation covering that course. The Contractor shall submit to NPC one 
(1) set of course documentation per trainee no later than fifteen (15) days 
prior to start of each course.

GW-2.12.3 Documentary Film

The Contractor, if required in the Bid Data Sheets of the General 
Requirements shall record and provide documentary film of the Scope of 
Works covering:
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I

I

footage on the various substations covered under this Project 
site preparation and mobilization
processing and manufacturing of equipment to be used for the Project
factory tests: type test, special test and routine test for the equipment
that will be supplied
equipment transport
installation
system testing
commissioning of the system
key personnel involved in the Project both on the NPC’s side and the 
Contractor's side
etc., which the Contractor may think would be necessary for inclusion 
on the documentary film.

The documentary film should last for a minimum of twenty (20) minutes and 
must be on a DVD type video disk on NTSC mode. Six (6) copies are to be 
provided by the Contractor to the NPC.

GW-2.13 MEASUREMENT OF PAYMENT

Measurement of payment for all works shall be based on the bid price of each 
item shown in the Bid Price Schedule. The cost thereof shall cover all works 
required and described in the pertinent provisions of the specifications and for 
the satisfactory completion of each work.
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I
CW-1.0 GENERAL CONSTRUCTION FACILITIES

CW*1.1 Scope

This section covers the construction and/or maintenance of access roads, 
drainage system and other appurtenant structures, moving-in of the 
Contractor’s construction equipment, setting up of the Contractor's camp 
and the disposition of the Contractor’s various facilities at the end of the 
Contract.

CW*1,2 Movlng>in

The Contractor shall bring to the site all his necessary construction 
equipment and plant and install all stationary construction equipment and 
plant at location and in the manner approved by the NPC. The Contractor 
shall submit sufficient detailed plans showing the proposed location of 
such stationary equipment and plant and other pertinent data. No 
installation of such stationary equipment shall be undertaken unless the 
corresponding plans have been approved by the NPC.

CW-1.3 Contractor’s Camp Facilities

The Contractor shall provide and grade his camp site, construct his camp, 
employee housing, warehouse, machine and repair shops, fuel storage 
tanks and provide such related facilities and sanitary conveniences that 
the Contractor deems necessary for maintaining health, peace and order 
in the camp and work areas. The areas that may be used by the 
Contractor within the plant site shall be designated by the NPC.

The Contractor shall provide, maintain and operate, under competent 
direction, such camps and facilities as are necessary for the housing, 
feeding and accommodation of his employees.

CW-1.4 Water Supply

The Contractor shall, at his own expense, be responsible for tho supply, 
installation, operation and maintenance of a safe and adequate supply of 
drinking and domestic water. Whenever there is a possibility of 
contamination of the water supply for drinking and domestic purposes, 
chlorination or some other approved methods of sterilization shall be 
carried out. The installation and maintenance of these services shall be 
subject to the approval of the NPC.

CW-1.5 Sewerage Disposal and Sanitation

The Contractor shall, at his own expense, be responsible for the 
installation operation and maintenance of an adequate sewerage disposal 
and sanitation system and shall provide adequate toilet and wash-up
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facilities for his employees at his camp and in the areas where work is 
being carried out.

The Contractor shall execute the work with due regard to adequate 
sanitary provisions and applicable codes and shall take all necessary 
steps to prevent the pollution of water In any spring, river, or other sources 
of water supply. All toilets or wash-up facilities shall be subject to the prior 
and continuing approval of the NPC.

CW-1.6 Fire Protection

The Contractor shall observe all necessary precautions against fire, shall 
provide and maintain at his own expense, portable fire-fighting equipment 
he may deem necessary, and shall comply with all applicable laws of the 
Philippines relating thereto.

Iri the event of an uncontrollable fire occurring in the area of the. 
Contractor's operation, the Contractor shall have to extinguish the fire 
Immediately at his own expense, to the full extent of the manpower arrd 
equipment employed under the contract at the time of the fire.

The Contractor shall indemnify NPC against all liabilities, claims, damages 
and/or lawsuits arising thereto.

CW-1.7 Construction Power

The Contractor shall be responsible for providing his own electric power 
supply required for construction and erection/installation. if power is 
available from NPC and should the Contractor elect to utilize tho NPC’s 
pov,fer supply, he shall make an arrangement with NPC concerned group 
as to the billing rales and other requirements needed for direct connection 
to NPC.

CW-1.8

CW-1.9

Camp Security

The Contractor shall provide his own security force to the extent that he 
deems necessary for maintaining peace and order in the camp and work 
areas and to safeguard materials and equipment. Nothing under the 
provisions of this paragraph shall relieve the Contractor from full 
responsibility for the maintenance of peace and order and protection of life 
and property in all areas where he operates.

Construction Materiai Storage

The Contractor is required to put up warehouse(s) with capacities 
sufficient to store the construction materials required in the work. The 
warehouse(s) shall be specifically for this contract, notwithstanding his 
other facilities in the site that may sen/e the purpose

CW'1.10 Removal of Camp and Construction Facilities

After the completion of the work covered by the contract and prior to 
acceptance of the completed work, the entire camp facilities of the 
Contractor, including its water supply system, electric distribution system.
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quarters, warehouses, shops, dining halls, commissaries, temporary shed 
and other facilities therein shall be removed by the Contractor. The site 
shall be cleared and cleaned as directed by the NPC.

CW-1.11 Measurement and Payment

No separate measurement and payment will be made for the Contractor's 
Construction Facilities. The entire cost thereof shall be included in the 
various pay items in the Bill of Quantities.

CW-2.0 CARE OF WATER DURING CONSTRUCTION

CW-2.1 Scope

In accordance with the specifications contained in this section or 
otherwise directed, the Contractor shall construct and maintain all 
necessary temporary drainage ditches and other temporary protective 
works and he shall also furnish, install, maintain and operate necessary 
pumping equipment and other devices to protect construction operations 
free from water coming from any source, including rain.

CW-2.2 Drainage and Dewatering

The Contractor shall be responsible for dewatering foundation areas so 
that work can be carried out on a suitably dry condition. The Contractor 
shall construct drainage ditches, holes, culverts, furnish, maintain and 
operate at his own expense all necessary pumps and other dewatering 
devices to keep all work areas free from water.

After the work is completed and before it is accepted by the NPC, the 
Contractor shall remove all pumping equipment and shall remove, fill or 
plug all temporary drainage structures as directed, all at his expense.

CW-2.3 Measurement and Payment

No separate measurement and payment will be made for the Care of 
Water During Construction operations. The cost of furnishing, 
constructing, maintaining, operating and removing of temporary drainage 
structures, pumping system and other dewatering devices necessary to 
keep construction operations free from water, shall be included in the 
various pay items in the Bill of Quantities for structures where such care of 
water is required.

CW-3.0 ENVIRONMENTAL REQUIREMENTS FOR CIVIL WORKS

CW-3.1 Scope

This section pertains to the environmental and safety provisions, 
requirements and conditions that shall govern during the execution of all 
civil works under this project.
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CW-3.2 General Conditions

The Contractor shall ensure compliance with the applicable environmental 
and safety regulations, as well as ECC conditions, during 
installation/construction of this project through the implementation of 
measures that include, but not limited to, the following:

a) Designate a Safety Officer and a Pollution Control Officer who 
shall respectively handle all safety and environmental concerns of 
the project.

b) Prepare and submit Construction Safety and Health Plan.

c) Properly manage debris and various waste generated during 
installation/construction, such as the following:

• Dispose of demolition and construction debris in a designated 
or NPC approved disposal area(s);

• Stockpile (and cover if possible) or haul to the designated 
and/or pre-developed dump sites (spoil disposal areas) that 
shall be provided with suitable drainage - equipped with 
sediment traps, stripped top soil, spoils from quarry/borrow 
sites and excavated materials;

• Segregate solid wastes, such as empty cement sacks, scraps 
of tin or wood, used wires and other domestic garbage, for 
recycling or storage in NPC-approved temporary storage areas 
and further disposal to LGU-designated disposal sites.

• Properly handle, store and dispose-off, through DENR- 
accredited transporter/treater, hazardous wastes i.e. used oils, 
paints, thinner, etc.

d) Limit construction activities that generate excessive noise to 
daytime works only to prevent nuisance to nearby residents during 
rest hours.

e) As far as practicable, undertake site stripping, grading and 
excavations during dry weather.

f) Construction/installation shall be carried-out in a manner where 
landslides and erosions are minimized.

g) Avoid unnecessary opening/clearing of areas outside construction 
sites or destruction of vegetative cover, especially cutting of 
existing trees; and to re-vegetate disturbed areas.

h) Implement biological control measures such as maintenance of 
vegetation buffers (i.e. sodding of grass, planting of creeping 
vines, herbs, shrubs and trees) to shield streams/rivers from 
sedimentation: planting of vegetative cover over erodible surfaces: 
and planting of exposed sloping areas with shallow-rooted species 
like grasses, herbs or creepers.
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i) Locate fill slopes and spoil heaps away from drainage routes and 
properly remove/dispose the same as soon as practicable.

j) Preserve or replace, if practicable, natural drainage patterns (when 
disturbed by civil works) with appropriate drainage channels.

k) Convey oil-contaminated wastewater from workshops, garages, or 
gas filling stations through an oil trap (i.e. improvised oil-water 
separator) prior to discharge.

l) Spray water, wherever and whenever necessary, to minimize dust 
generation.

m) Provide PPEs and other safety provisions required by DOLE, for 
its project/site works.

n) Take all necessary steps to prevent the pollution of groundwater 
and/or water bodies in the vicinity of the project site.

CW>3.3 Measurement and Payment

No separate measurement and payment will be made for the Contractor’s 
compliance to the foregoing. The entire cost thereof shall be included in 
the various pay items in the Bill of Quantities.

CW-4.0 SITE GRADING

CW-4.1 Scope

In accordance with the specifications contained herein and in 
conformance with the lines, slopes, grades and extent shown on the plans 
or otherwise directed by the NPC, the Contractor shall furnish all 
equipment, labor and materials and shall perform the required grading 
work.

CW>4.2 Clearing, Grubbing and Miscellaneous Work

CW*4.2.1 Clearing and Grubbing

The Contractor shall perform clearing and grubbing on the project site. 
The site shall be cleared and grubbed of all trees and brush except 
particular trees, which may be retained by the NPC for preservation. 
Particular trees to be left in place shall be protected from scarring and/or 
other injuries during clearing and grubbing work and other construction 
operations.

All stumps, roots and brush shall be removed to a depth of thirty (30) cm 
below original ground surface and disposed of in a place designated by 
the NPC. Downed timber, which may be ordered saved by the NPC for 
future use, shall be cut into logs as directed and neatly piled in a place 
designated by the NPC, otherwise they shall be disposed of same as 
above.
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CW>4.2.2 Miscellaneous Works

Where shown on the drawings or if not shown but directed by the NPC, 
the Contractor shail perform miscellaneous work like demolition, removal, 
chipping, replacement or transfer of existing structures and other 
miscellaneous work. All demolished structures shall be disposed of as 
directed by NPC.

CW-4.3 Grading

CW-4.3.1 General

CW-4.3.2

The word “grading” as defined herein means bringing to required grades 
all areas in accordance with the lines, slopes, elevations and grades 
shown on the drawings or as directed by the NPC.

Classification of Materials

All materials in grading work shall be unclassified regardless of the nature 
of materials encountered during grading excavation and of materials used 
in grading fill. It is on the basis of unclassified material that Contractor 
shall determine his unit bid price for grading excavation and grading fill.

CW-4.3.3 Stripping

Fill areas to be brought to grade shall first be stripped of their top soil as 
directed but in no case less than twenty (20) centimeters in depth and 
disposed of properly in spoil areas designated by the NPC. Only materials 
from grading excavation and intended to be used for filling cr backfilling 
purposes shall be stripped of top soil in the same manner as above.

CW-4.3.4 Excavation and Fill

Areas required to be brought to grade shall be excavated or filled as the 
case may be. Grading work shall be carried out in such a manner that the 
free drainage is maintained at all times and nowhere shall pondage be 
found in any part of the work.

The NPC may require the modification of slopes and grades according to 
the conditions actually encountered during excavation, but such change or 
modification shall not be construed to mean by the Contractor as a basis 
for additional compensation over and above the contract unit prices.

Any over-excavation performed by the Contractor for any purpose or 
reason, except as may be ordered by the NPC, shall be: at the 
Contractor's expense and any excess of excavation sha'i be refilled, 
where required, with approved materials that shall be furnished.placed 
and properly compacted at the expense of the Contractor.

Unsuitable materials, as determined by the NPC, which may be 
encountered below established grade, shall be removed to a depth as 
directed and accordingly replaced with suitable materials approved by the 
NPC. The removal and proper disposal of such unsuitable materials shall 
be paid for at the contract unit price for the item, Grading Excavation, and
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payment for placing and compacting suitable material be made at the 
contract unit price for the item, Grading Fill, in the Bill of Quantities.

Fill work shall not be started until the area has been inspected and 
approved by the NPC after stripping. Grading fill shall be spread and 
compacted in layers of 15 cm. loose volume and compacted with 
approved roller weighing not less than 10 tons. Each layer shall be 
moistened or dried as directed for maximum compaction. No succeeding 
layer shall be placed thereon unless the preceding layer has been tested 
for compaction and approved by the NPC.

In the event that construction of concrete footing or other concrete 
foundations is on fill, the fill shall be compacted efficiently and thoroughly 
so that when the fill is tested for compaction at the required foundation 
elevation for the structure, the required bearing capacity is attained but in 
no case less than 17.24MPa. In no case shall filling and compaction work 
to be done without the presence of NPC's inspectors. The Contractor shall 
be held liable for any structural instability or damage that might result in 
consequence to non-compliance of this requirement. The Contractor shall 
institute corrective measures to bring the foundation base to a condition or 
state that will conform to the required bearing capacity; and also to repair 
and make good any damage on the structure to the satisfaction and at no 
cost to NPC.

CW-4.3.5 Slides

In the event that slides occur along excavated slopes during grading 
operations or after completion of grading but prior to acceptance of the 
work, the Contractor shall remove and dispose the slide materials and 
also to trim the slopes as directed to leave the slopes in a safe and neat 
condition all at no additional cost to NPC, unless occurrence of such 
slides is occasioned by causes beyond control of the Contractor, in such 
event, payment for the satisfactory removal and proper disposal of slide 
material and finishing and rounding of slopes will be paid for at the 
equivalent of thirty percent (30%) of the contract unit price per cubic meter 
for the item Grading Excavation.

CW-4.3.6 Sllp-Outs

In the event of slip-outs in any part of the grading fill prior to final 
acceptance of the work, the Contractor shall rebuild such portion of the fill. 
In the case it is determined that the slip-outs was caused through the fault 
of the Contractor, the rebuilding of the fill shall be performed by the 
Contractor at no extra cost to NPC; otherwise, the reconstruction of the fill 
will be paid for thirty percent (30%) of the contract unit for the item. 
Grading Rll.

CW-4.4 Disposal

All excess materials from grading work (including excess materials in 
structural excavation and miscellaneous work) shall be disposed of the by 
the Contractor. The acquisition of the right-of-way for the area of disposal 
including the access thereto, permits, and other requirements, shall be the 
responsibility of the Contractor at no cost to NPC. The Contractor shall be
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held solely liable for any claim by third parties that may arise from 
improper transport and disposal of excess materials. The cost of 
acquisition of the above-mentioned right-of-way shall be included in the 
unit bid price for excavation.

CW-4.5 Sources of Fill Materials

When suitable materials from grading excavation are deficient to meet the 
quantity required for grading fill, additional fill materials shall be obtained 
from other sources proposed by the Contractor and approved by the NPC. 
Cost of excavating, hauling, placing and compacting additional materials 
from borrow sources shall be included in the unit price bid for the item. 
Grading Fill. Acquisition of right-of-way to these sources shall be the 
responsibility and account of the Contractor.

CW-4.6 Environmental Requirements

Ail construction activities to be performed by the Contractor shall be in 
accordance with the restrictions stated in the approved Environmental 
Clearance Certificate (ECC) and the conditions set forth in Clause 3.0 - 
Environmental Requirements for Civil Works.

CW-4.7 Measurement and Payment

CW'4.7.1 Clearing and Grubbing

Unless otherwise specified in the bill of quantities, no separate 
measurement and payment will be made for Clearing and Grubbing. 
Corresponding cost hereof shall be included in the unit bid price of 
relevant item(s) in the bill of quantities.

CW’4.7.2 Miscellaneous Works

Measurement for payment for miscellaneous work such as demolition, 
restoration, etc., shall be made on a lot basis unless othenvise specified in 
the bill of quantities. Payment will be made at the contract unit price for 
the item Miscellaneous Works, which payment shall cover ail cost for 
furnishing labor, equipment and incidentals necessary for demolition and 
restoration, disposal, and other related works required to complete the 
item.

CW-4.7.3 Stripping

Unless otherwise specified in the bill of quantities, no separate 
measurement and payment will be made for Stripping. Corresponding 
cost hereof shall be included in the unit bid price of relevant item(?) in the 
bill of quantities.
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Measurement for payment for Grading Excavation shali be based on tfie 
number of cubic meters excavated and properly disposed. Volume shali 
be computed by the average end area method which shall be the volume 
between the original ground (as determined by survey to be made by 
representatives of both NPC and the Contractor) and graded surface on 
the drawings or as established by NPC. To this volume shall be added, 
for purpose of payment, all authorized excavations belov/ grade.

Payment will be made at the contract unit price for the item Grading 
Excavation in the Bill of Quantities, which payment shall constitute full 
compensation for furnishing of all labor, construction equipment and 
incidentals necessary excavate, dispose and other related work required 
to complete the work item.

CW-4.7.5 Grading Fill

Measurement for payment for Grading Fill shall be based on the number 
of cubic meters of the materials placed, graded, compacted and accepted. 
Volume shall be computed by the average end area method which shall 
be the volume between the ground surface after stripping and the finished 
grade surfaces on the drawings or as established by NPC.

Payment will be made at the contract unit price for the item Grading Fill in 
the Dill of Quantities, which payment shall constitute full compensation for 
furnishing of all materials, labor, construction equipment and incidentals 
necessary to complete the work item.

CW-5.0 STRUCTURAL EXCAVATION, FILL AND BACKFILL 

CW-5.1 Scope

In accordance with the specifications contained herein and as shown on 
the drawings and otherwise directed, the Contractor shall perform all the 
required structural excavation, fill and backfill for tho entire project, 
including the proper disposal of excess excavated materials.

CW-5.2 Materials

CW-5.2.1 Structural Excavation

No classification v/ill be made on the materials excavated The Contractor 
shall determine his/her unit bid price for structural excavation based on 
unclassified material regardless of the nature of the materials actually 
encountered and excavated.

CW-5.2.2 Structural Fill

a. Sand and Gravel Fill

The material shall be ot the same classification as the sand and grave! 
base consisting of river sand and gravel as approved by the NPC. The
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composite material shall be free from vegetable matter and lumps or balls 
of clay, and shall be uniformly graded from coarse to fine in accordance 
with the grading requirements shown below:

Sieve Designation 
(Square Mesh Steves)

50.0 mm (2")
25.4 mm (1")
9.5 mm (3/8")

4.76 mm (No. 4) 
2.08 mm (No. 10) 
0.42 mm (No. 40) 

0.074 mm (No. 200)

Percentage by 
Weight Passing

100
55-85
35-60
25-50
20-40
8-20
2-8

b. Structural Earth Fill

I
I

I

Structural earth fill shall consist of filling with suitable materials obtained 
from grading excavation or from borrow areas approved by the NPC.

CW-5.2.3 Special Foundation, if any

The NPC shall have the option to use one or both of the following 
materials for special foundations, whether or not shown on the drawings:

a. Lean Concrete

The strength of lean concrete shall be 13.79MPa or as designated by the 
NPC.

b. Selected Materials

Selected materials shall consist of compactable material which, when 
compacted, shall attain the required bearing capacity. The material could 
be a combination of earth and rock particles not greater than 8 cm 
including sandy clay, gravelly clay, or shale, all approved by the NPC.

Bed materials for water pipes and/or drainage culverts shall use sand fills,

CW-5.2.4 Structural Backfill

Backfill for Structures Other Than Pipes - Material for backfill shall consist 
of compactable and approved material taken from grading and structural 
excavations. Any additional material needed shall be obtained from 
borrow areas proposed by the Contractor and approved by the NPC.

Backfill for Sewerage and Drainage Pipes - The layer of backfill materials 
Immediately above, up to 60 cm. from the top of pipe, and on the sides of 
the pipe shall consist of selected material consisting of clay soil and/or 
other fine materials that are free from stone particles, roots, debris. The 
upper layer shall consist of compactable materials taken from pipe trench 
and other structural excavation.
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Backfill for Water Supply Pipes - Backfill for water supply pipes shall 
consist of compactable materials taken from trench excavation and 
approved by the NPC.

CW.5.3 Construction

CW-5.3.1 Excavation

I

a. General

The Contractor shall notify the NPC sufficiently in advance before the 
beginning of any excavation so that a joint sun/ey for baseline data and 
cross-sectional measurements can be undertaken on the 
undisturbed/natural ground surface. All excavation shall be carried out 
according to the lines, slopes and grades shown on the drawings. In case 
an increase or decrease in quantities occur as a result of changes made 
by the NPC to such lines, slopes, and grades, the provisions on Variation 
Orders under the General Conditions of Contract (GCC) shall apply.
After each excavation is completed or where replacement of unsuitable 
material below required foundation grade has been undertaken, the 
Contractor shall notify the NPC so that proper inspection and confirmatory 
test on the bearing capacity of the foundation material can be mads. In 
no case that concrete, sewer, drainage or water supply pipe can be 
placed unless a written approval has been issued by the NPC.

Over-excavation performed by the Contractor due to his carelessness 
shall be filled and properly compacted with the suitable material approved 
by NPC, at no additional cost to NPC.

b. Structural Excavation. Structure Other Than Pipes

The Contractor shall excavate the foundations to the specified side slopes 
and depths shown on the drawings, after which the NPC will conduct tests 
on the underlying material below foundation grade to determine the actual 
bearing capacity at such depth. If the required bearing capacity is not 
attained, the NPC shall instruct the Contractor to excavate further down 
until, in the opinion of the NPC, the bearing capacity is adequate to 
sustain the applied load on the foundation.

Compliance to such instruction shall not entitle the Contractor for 
additional compensation over and above the unit prices for excavation 
regardless of the nature of material excavated. For purposes of 
measurement, the applicable pay lines for the excavation under this 
condition or situation shall be as shown on the drawings that show the pay 
lines for excavation and special foundation materials.

c. Drainage and Sewerage Pipes and Cable Trench

The width of trench excavation for drainage and sewerage pipes and 
cable trench shall be as indicated on the drawings. All trench bottoms 
shall be excavated to the foundation grade indicated, regardless of the 
foundation material classification.
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d. Watsr Supply Pipes

Trenches for main or feeder lines shall be excavated to the depth of no 
less than 0.25 meter on open ground and 0.60 meter under roadways and 
parking areas, both depths measured from the finished grade surface. 
Service pipes shall be buried to a depth of at least 0.15 meter below 
grade line.

CW>5.3.2 Structural Foundation Fill

I No fill materials shall be placed In any part of the fill foundation uniess the 
foundations have been Inspected and approved by the NPC. Fill materials 
shall be placed and spread in layer covering the entire length and breadth 
of the section under construction, each layer not to exceed 15 cm. in 
loose volume thickness and compacted thoroughly to the desired 
compaction as determined by the NPC. No succeeding layer shall be 
placed until the previous layer has been tested and approved, as to 
compaction, by the NPC.

CW-5.3.3 Special Foundations

CW-5.3.4

If unsuitable material is encountered or if the foundation material is 
unsuitable such that the required bearing capacity of the foundation 
cannot be attained at the required elevation, further excavation shall be 
performed by the Contractor as stated in CW-5.3.1b.

Excavated materials below foundation grade shall be replaced at the 
direction of the NPC, either by lean concrete or by selected materials as 
mentioned in CW-5.2.3.
Selected materials shall be placed in 15-cm layers and compacted until 
the required bearing capacity is attained.

Backfill

1. Structures. Other Than Pipes

Excavated areas around structures for backfilling shall be backfilled with 
approved materials in horizontal layers, each not exceeding 15cm. (6") in 
loose volume thickness. Each layer shall either be moistened or dried as 
directed and thoroughly tamped with tampers having no less than 160 
cm2of tamping area and weighing not less than 20 kg. The last layer shall 
be neatly brought up to the level of the adjoining finished grade surface.

In no case shall backfill be placed around concrete structures until after 
fourteen (14) days from placement of the concrete.

2. Drainage and Sewerage Pipes

After the pipes have been installed and grouted joints sufficiently cured, 
bill in no case less than seven (7) days allowed for curing as specified in 
NSCP and the whole pipeline inspected, backfill materials specified herein 
shall be placed in layers as directed, each layer either dried or moistened 
as directed and thoroughly tamped. The backfill shall be brought up
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evenly on both sides of the pipe up to the top of the pipe and finally up to 
the finished grade surface.

3. Water Supply Pipes

After the pipeline has been installed and tested it shall be backfilled in 
layers as directed and compacted to the satisfaction of the NPC.

CW*5.4 Measurement and Payment

CW-5.4.1 Structural Excavation

Measurement for payment for structural excavation performed by the 
Contractor for structures (except drainage, sewerage and water supply 
pipes, and appurtenances of which cost of excavation and backfill is 
included in the cost of installed pipe and constructed appurtenances) will 
be based on the number of cubic meters of materials excavated.

For purpose of payment, all authorized excavation below foundation grade 
(like in the case of unsuitable materials encountered) shall be included in 
the measurement.

CW-5.4.2

Payment will be made at the contract unit price for Structural Excavation 
in the Bill of Quantities, which payment shall constitute full compensation 
for furnishing all labor and equipment necessary for excavation work and 
proper disposal of excess material excavated.

Structural Foundation Fill

Measurement for payment for Structural Foundation Fill will be based on 
the number of cubic meters of fill materials placed within the neat lines as 
shown on the drawings.

Payment will be made at the contract unit price for the item, Sand and 
Gravel Fill/Base, in the Bill of Quantities, which payment shall constitute 
full compensation for furnishing, placing and compacting fill materials; 
labor which include spreading, compacting, etc., equipment and other 
incidentals necessary to complete the item.

CW-5.4.3 Special Foundations

Measurement for payment for lean concrete and/or selected materials 
placed within the pay lines for excavation will be based on the number of 
cubic meters in-place and accepted.

Payment will be made at the contract unit price for the corresponding item 
shown in the Bill of Quantities, which payment shall cover all costs for 
furnishing all labor, materials, equipment and tools necessary to complete 
the item.

CW-5.4.4 Structural Backfill

Measurement for payment for Structural Backfill (except backfill for 
drainage and sewerage pipes, appurtenances and other structures of 
which cost of backfill is included in the cost of installed pipes and
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appurtenances) will be based on the number of cubic meters of approved 
materials, backfilled, satisfactorily compacted and accepted. Any backfill 
material placed outside the pay lines for excavation to replace slides or 
over-excavation will not be paid.

Payment will be made at the contract unit price for the item. Structural 
Backfill, in the Bill of Quantities, which payment shall constitute full 
compensation for furnishing all labor, materials and equipment necessary 
for backfilling work.

CW-5.4.5 Trench Excavation and Backfill for Sewerage, Drainage and Water 
Supply Pipes and Cable Trench

No separate measurement and payment will be made for trench 
excavation and backfill for all sewerage, drainage and water supply pipes. 
Payment for trench excavation and backfill for pipes shall be included in 
the payment pertaining to pipes as shown in the Bill of Quantities.

CW-6.0 CONCRETE

CW-6.1 Scope

In accordance with the specifications contained in this section, the 
Contractor shall furnish all materials, labor, equipment and tools and 
perform all concreting works in accordance with the drawings, or as 
otherwise directed.

CW-6.2 Class of Concrete

Class of concrete or strength shall be as indicated on the drawings, which 
shall conform to the minimum requirement for compressive strength 
indicated on the provision of NSCP for Concrete and, in no case, shall not 
be less than 20.7 MPa.

CW-6.3

CW-6.3.1

Materials

Cement

Cement for concrete works shall be furnished by the Contractor and shall 
conform to the requirements of the latest edition of the Standard 
Specifications for Portland Cement (ASTMC150).

Unless otherwise specified, cement shall be ordinary Portland Cement. 
Type I for general construction which concrete is not in contact with soils 
or ground water and Type II for concrete in contact with soil or ground 
water.

Changing of brand or type of cement within the same structure will not be 
permitted unless with prior permission and approval obtained from the 
NPC.
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CW-6.3.2 Reinforcing Steel

The Contractor shall furnish all reinforcing steel of the sizes shown on the 
drawings and in accordance with the herein specifications for reinforcing 
steel.

I

CW-6.3.3 Water

Water for use in concrete shall be subject to the approval of the NPC. It 
shall not be salty and shall be reasonably clear and free from oil, acid, 
injurious alkali or vegetable matter.

CW-6.3.4 Aggregates

All coarse and fine aggregates shall consist of hard, tough, durable and 
clean, uncoated particles. All foreign materials and dust shall be removed 
by processing. Aggregates shall generally be rounded and reasonably 
free from thin, flat and elongated particles in all sizes and well graded 
from coarse to fine.

CW-6.3.5 Formwork

Timber, lumber and plywood to be used for falsework and formwork shall 
be sound and shall comply with the requirements of this specifications. 
Use forms where a smooth form finish is required. Lumber shall be 
square-edged or tongue-and-groove boards, free or raised grain, 
knotholes and the other surfaces defects. Steel when used shall conform 
to the requirements of the ASTM A36. Steel form surfaces stiall not 
contain irregularities, dents, or sags.

Forms shall be wood, pl^Avood, or steel. Wood forms for surfaces exposed 
to view In the finished structure and requiring a smooth form finish, shall 
be plywood. For unexposed surfaces, undressed square-edge lumber 
may be used. Forms for surfaces requiring special finishes shall be 
plywood, or shall be lined with plywood, a non-absorptive, hard-pressed 
fiberboard, absorptive-type lining or other suitable material. Plywood, 
other than for lining, shall be concrete-form plywood free of raised grain, 
tom surfaces, worn edges, patches, or other surface defects, which would 
impair the texture of the concrete surface. Surfaces of steel forms shall be 
free from irregularities, dents, and sags.

CW-6.4 Storage of Materials

CW-6.4.1 Cement and Aggregates

All cement shall be stored, immediately upon delivery at the Site, in 
weatherproof building that will protect the cement from dampness. The 
floor shall be adequately raised from the ground and in buildings placed in 
the locations approved by NPC. Provisions for storage shali be ample, 
and the shipments of cement as received shall be separately stored in 
such a manner that allows the earliest deliveries to be used first and to 
provide easy access for identification and inspection of each shipment. 
Storage buildings shall have capacity for storage of sufficient quantity of 
cement to aliow sampling at least twelve (12) days before the cement is to
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bs used. Bulk cement, if used, shall be transferred to elevated air tight 
and weatherproof bins. Stored cement shall meet the lest requirements at 
any time after storage when NPC orders retest. At the time of use, all 
cement shall be free flov'ing and free of lumps.

Handling and storing of concrete aggregates shall be such that 
segregation or inclusioti of foreign materials is sufficiently prevented. 
NPC may require that aggregates be stored on separate platforms at 
satisfactory locations.

In order to secure greater uniformity of concrete mix, NPC may require 
that the coarse aggregate be separated into two or more sizes. Different 
sizes of aggregates shall be stored in separate bins or in separate 
stockpiles and relatively away from each other to prevent the material at 
the edges of the piles frcm intermixing.

CW-6.4.2 Reinforcing Steel

Reinforcing steel shall be stored in accordance with the specifications for 
reinforcing steel.

CW-6.5 Concreting.

CVV-6.5.1 General

Tfie written approval of the NPC shall be secured prior to any concreting 
v/ork. All concrete shall be poured on dry and cleaned surfaces.

CW-6.5.2 Formwork Construction

Forms shall be installed mortar and v/atertight, true to the dimensions, 
lines and grades of the structure and with the sufficient strength, rigidity, 
shape and surface smoothness as to leave the finished works true to the 
dimensions shown on the drawings or required by NPC and with tlie 
surface finish as specified.

The inside surfaces of forms shall be cleaned of all dirt, mortar and foreign 
material. Forms, which v/ill subsequently be removed, shall be thoroughly 
coaled with a release agent or coaling prior to its use. The release agent 
shall be commercial quality form oil or other approved coating which will 
permit the ready release of the forms and will not discolor the concrete.

Formwork for concrete placed underwater shall be watertight.

Forms shall be constructed so that the form surface of the concrete does 
not undulate excessively in any direction. Undulations exceeding either 2 
mm or 1/270 of the center distance between sluds, joints, form stiffeners, 
form fasteners, or wales will be considered to be excessive. Should any 
form of the forming system, even though previously approved for the use, 
produce a concrete surface with excessive undulations, its use shall be 
discontinued until mcdifications, satisfactory to NPC’s Representative, 
have been made. Portions of concrete structures with surface undulations 
in excess of the limits herein stated may be rejected by the NPC.
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I

Form fasteners consisting of bolts, clamps or other devices shall be used 
as necessary to prevent spreading of the forms during concrete 
placement. The use of ties consisting of twisted wire loops to hold the 
forms in position v/ill not be permitted.

All formworks shail be provided with adequate clean-out openings to 
permit inspection and easy cieaning after ail reinforcement has been 
piaced. Where forms for continuous surfaces are placed in successive 
units, the forms shall be fitted over the completed surface to obtain 
accurate alignment of the surface and to prevent leakage of mortar. Panel 
forms shall be constructed so that they can be removed without damaging 
the concrete. All exposed joints, edges, and external corners shall be 
chamfered a minimum of 20 mm unless specified otherwise herein. Forms 
for heavy girders and similar members shall be constructed with a proper 
camber.
Coating: Before placing the concrete, the contact surface of forms shall be 
coated with a non-staining mineral oil or suitable non-staining form coating 
compound or shall be given two coats of nitrocellulose lacquer, except as 
specified otherwise. Mineral oil shall not be used on forms for surfaces, 
which are to be painted. For surfaces not exposed to view in the finished 
structure, sheathing may be wetted thoroughly with clean water. All 
excess coating shall be removed by wiping with cloths. Reused forms 
shall have the contact surfaces cleaned thoroughly. Those that have been 
coated shall be given an additional application of the coating. Plaster 
waste molds shall be layered with two coats of the thin shellac or lacquer 
and coated with soft or thinned non-staining grease.

Tolerance and Variations: The Contractor shall set and maintain concrete 
forms to ensure that, after removal of the forms and prior to patching and 
finishing, no portion of the concrete work will exceed any of the tolerances 
specified. Variations in floor levels shall be measured before removal of 
supporting shores. The Contractor shall make the necessary corrective 
measures for the variations resulting from deflection, or when the latter 
affects concrete quality or curing. The tolerances specified shall not 
exceed by any portion of the concrete surfaces; the specified variation for 
one element of the structure shail be considered unacceptable when it 
permits another element of the structure to exceed its allowable 
variations. Except as otherwise specified herein, tolerances shall conform 
to ACI 347.

CW-6.5.3 Placing Reinforcement

Reinforcing steel and embedded items shall be properly and securely 
installed prior to the placing of concrete.

In no case shall concreting start without prior inspection and approval by 
the NPC of the placed reinforcement and other embedded items.

CW-6.5.4 Mixing Concrete

Mixing of concrete shall conform to the requirements of ACI Code for 
Concrete Construction.
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CW'6.5.5 Placing Concrete

Concrete shall be conveyed from mixers to the forms or to the place of 
deposit as rapidly as possible and by methods that will prevent 
segregation or loss of ingredients. There shall be no vertical drop greater 
than 1.5 meters except where suitable equipment like metal pipe ortremie 
is used. The pipe or tremie shall be kept full of concrete and its end shall 
be kept buried in the newly placed concrete. Chutes through which 
concrete is delivered to the structure in a thin, continuously exposed flow 
will not be permitted except for very limited or isolated sections of the 
work.

Earth surfaces, upon which concrete shall be placed, shall be cleaned, dry 
and thoroughly compacted before placing the concrete.

Rock surface, upon which concrete shall be placed, shall be thoroughly 
cleaned of loose or semi-detached or unsound rock particles. Before 
placing concrete, all surfaces shall be wetted thoroughly to keep them in a 
completely moist condition, after which leveling mortar of the same 
cement ratio as the concrete mix complete contact between concrete and 
the leveled surface.

CW-6.5.6 Finishing Concrete

I

CW-6.5.7

After the concrete has been deposited, distributed and vibrated, the 
concrete shall be struck off and screened by mechanical means approved 
by the NPC. The finishing machine shail be of Ihe screening and trov/eling 
type designed and operated both to strike off and to consolidate. Hand 
finishing may be employed when suitable finishing macliines are not 
available. Finishing of concrete shall be done, as directed, to the 
satisfaction of the NPC.

All finished surfaces shail be tested with 3 meters straight edge and any 
variation of the surface from the desired crown or cross section shall be 
properly corrected.

Removal of Forms

Formwork shall not be removed without the permission of NPC; where 
such permission, however, shall not relieve the Contractor of its 
responsibility for the safety of the work. Blocks and bracing shall be 
removed at the time the forms are removed and in no case shall any 
portion of the wood forms be left in the concrete.

False work removal for continuous structures shall be as directed by NPC 
but in which case shall be temporarily supported such that the structure is 
gradually subjected to its working stresses. False work shall not be 
released in any span until the strength specified hereunder is attained.

When concrete strength tests are to be used as basis for the removal of 
forms and supports, the compressive strength of concrete must meet the 
following minimum requirements:
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Min. Time Min.% Strenqth
Centering under girders and 
beams

14 days 80%

Sides of beams and all vertical 
surfaces

1 day 70%

Floor Slabs 14 days 80%

The site shall be cleared of all debris and refuse resulting from work.

CW-6.5.8 Curing and Protection

Concrete shall be cured for a period of not less than fourteen (14) 
consecutive days by keeping the surfaces of concrete continuously (not 
periodically) wet. Where tongue and groove forms were used and left in 
place of curing, they shall be kept wet at all times prevent opening at the 
joints and drying out of the concrete.

CW>6.5.9 Sampling and Testing of Concrete

The Contractor shall furnish all materials, either separately or mixed, as 
required by NPC. Selection of materials and the making of test 
specimens shall be made under the supen/islon of NPC and delivered to 
NPC laboratory or any NPC-accredited testing agency at the Contractor’s 
expense.

The expense of making and curing all concrete specimens including the 
materials comprising the concrete specimens shall be borne by the 
Contractor. The cost of shipping and testing the concrete shall likewise be 
at the expense of the Contractor.

No concreting work on the project will be permitted to be done until NPC 
signifies In writing that, following the performance of the necessary tests* 
he gives his approval to the use of all materials involve in making the 
concrete.

As work progresses, test cylinders shall be fabricated from the concrete 
samples and tested in accordance with ASTM C31 and ASTM C39. At 
least one set of four (4) cylinders shall be made from each 10 cu.m of the 
concrete placed of each class. Also at least one set shall be made per day 
for each class of concrete placed each day.

Two (2) cylinders shall be tested at 28 days for specification compliance 
and one shall be tested at 7 and 14 days respectively for information. The 
acceptance test result shall be the average of the strength of the two 
cylinders tested at 28 days.

The compressive strength of the concrete shall be deemed acceptable if 
the averages of the three consecutive strength test results is equal to or 
exceeds the specified strength and no individual lest falls' below the 
specified strength by more than 3.50 MPa.

Concrete deemed to be not acceptable using the above criteria maybe 
rejected unless the Contractor can provide evidence, by means of core 
tests, that the quality of concrete represented by the failed test result is

NATIONAL POWER CORPORATION vT-CWTo



BID DOCUMENTS

SECTION Vt - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. CONSTRUCTION, INSTALLATION, 
TESTING, AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

 Lifz?21Z1223Stfg

acceptable in place. Three (3) cores shall be taken in accordance with 
ASTM C42 and soaked for 24 hours prior to testing. Concrete in the area 
represented by the cores will be deemed acceptable if the average 
strength of the cores is equal to at least 85% of and no single core is less 
than 75% of the specified strength.

CW’6.5.10 Tolerances and Repair for Concrete Construction

Concrete structures shall be constructed to the lines shown on the 
drawings or where so required to suit actual field requirements. Any 
structure that does not conform to such lines shall be repaired or removed 
and made anew by the Contractor at no additional cost to the Corporation.

Repairs shall be made at surface imperfections due to faulty placing of 
concrete and cuts on the structures due to the removal of excess concrete 
on the lines shown on the drawings. Such repairs shall be made 
immediately after early stripping of the forms, after the imperfections have 
been identified and the methods of repair appropriately established.

CW-6.5.11 Second Stage Concrete

The second stage of concrete finishing shall be done only after the final 
installation of all pertinent equipment, anchorages, pipings, conduits and 
other embedded items as may be required for all electromechan'cal 
works.

CW>8.8 Measurement and Payment

Measurement for payment for Concrete, except concreting works that are 
associated to various construction and/or installation/erection works (i.e. 
equipment foundation and pedestals, perimeter wall footing and posts, 
etc.) included in the Bill of Quantities under separate pay item, will be 
based on the volume of concrete placed and accepted within the neat 
lines of the structure as shown on the drawings or in accordance with the 
manner of measurement set forth in the various sections of the Technical 
Provisions. No deduction will be made for rounded or beveled edges or 
space occupied by the metal items 10 sq. cm. or less in cross section, 
embedded in concrete.

Payment will be made at the corresponding contract unit price for the 
various items of concrete shown in the Bill of Quantities. Payment shall 
cover all costs for furnishing all labor, materials, including equipment and 
tools required for concreting work. Payment shall also include non-shrink 
cementitious grout and epoxy grout inside foundation block cut and above 
engine base plate and care of v/ater.

No separate measurement for payment will be made for formworks of 
which the cost shall be included in concreting works.
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REINFORCING STEEL

CW-7.1 Description

This work shall consist of furnishing, fabricating, and placing of steel 
reinforcement of the type, size, shape and grade required in accordance 
with these specifications and in conformity with the requirements shown 
on the Drawings or as directed by the NPC.

CW-7.2 Material Requirement

All material shall conform to the requirements hereinafter given. Certified 
test reports (mill test or other) shall be submitted to the NPC for all 
reinforcement steel used. These tests shall show the results of all 
chemical and physical tests made.

CW-7.2.1 Bar Reinforcement

Reinforcement bars for concrete shall be hot-rolled, weld able, deformed 
billet-steel bars conforming to the requirements specified in ASTM A615 
and PNS 49 unless shown on the Drawings or as required by the NPC. 
The use of the cold twisted bars is not permitted. Bar reinforcement shall 
be shipped in standard bundles, tagged and marked in accordance with 
the Code of Standard Practice of the Concrete Reinforcement Steel 
Institute.

CW-7.2.2 Sampling

The NPC’s Representative will sample reinforcement bars at the source of 
supply or at the point of distribution, and the Contractor shall notify the 
NPC in sufficient time in advance to permit sampling and testing before 
shipment is made. Three (3) samples from each size shall be taken at 
random representing five (5) tons or fraction thereof of each size.

CW-7.3 Construction Requirement

CW-7.3.1 Order List for Bent Bars

Before materials are ordered, the Contractor shall furnish all order lists 
and bending diagrams for the approval of the NPC. The approval of order 
lists and bending diagtams by the NPC shall in no way relieve the 
Contractor of responsibility for the correctness of such lists and such lists 
and diagrams. Any expenses incident to the revisions of materials 
furnished in accordance with such lists and diagrams to make them 
comply with the drawings shall be borne by the Contractor.

Shoo Drawings for Reinforcing Steel fACI 3151: Indicate bending 
diagrams, assembly diagrams, splicing and laps of bars, shapes, 
dimensions and details of bar reinforcing, accessories and concrete coven 
Do not scale dimensions from structural drawings to determine lengths of 
reinforcing steel.
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CW-7.3.2 Fabrication

CW-7.3.3

CW-7.3.4

Bent bar reinforcement shall be cold bent as shown on the drawings or as 
required by the NPC. Bars shall be bent around circular pin having the 
following diameters (D) in relation to the diameter of the bar (d):

Bars 6mm<t> to 20mmO inclusive 
Bars 25mmd) and 28mmO 
Bars 32mm<J> and greater

D=6d
D=8d
D=10d

Bends and hooks in stirrups and lateral lies may be bent to the diameter 
of the principal bar enclosed therein.
Protection of Material

Steel reinforcement shall be protected at all times from injury. When 
placed in the work, it shall be free from dirt, detrimental scale, paint, oil or 
other foreign matter. However, when steel has on its surface easily 
removable and detrimental rust, loose scale or dust, It shall be cleaned by 
a satisfactory method, approved by the NPC.

Store reinforcement of the different sizes in racks raised above the ground 
with accurate identification. Protect reinforcing steel from contaminants 
such as grease, oil and dirt.

Placing and Fastening Reinforcement & Miscellaneous Material {ACI- 
301)

All reinforcement bars, stirrups, hanger bars, wire fabric, spirals and other 
reinforcing materials shall be provided as indicated in the drawing or 
required by the specification, together with all necessary wire ties, chairs, 
screws, supports, and other devices necessary to install and secure the 
reinforcement properly. All reinforcement, when placed, shall be free from 
rust, scale, oil, grease, clay, and other coatings, and foreign substances 
that would reduce or destroy the bond. Rusting of reinforcement shall not 
reduce the effective cross sectional area of the reinforcement to the extent 
that the strength is reduced beyond specified values. Heavy, thick rust or 
loose, flaky rust shall be removed by rubbing with burlap or other 
approved method, prior to placing. Reinforcement that has bends not 
shown on the project drav/ings or on approved shop drawings, or is 
reduced in section by rusting such that its weight is not within permissible 
ASTM tolerances, shall not be used. All reinforcement shall be supported 
and wired together to prevent displacement by construction loads or by 
the placing of concrete. Unless directed . olherv/ise by the- NPC, 
reinforcement shall not be bent after being partially embedded in 
hardened concrete. Derailing of reinforcing shall conform to ACi 315. 
Where cover over reinforcing steel is not specified or indicated, it shall be 
in accordance with ACI 318.

All steel reinforcement sliall be accurately placed In position shown on the 
drawings or as required by the NPC and firmly held there during the 
placing and setting of the concrete. Bars shall be tied at all intersections 
except where spacing is less than 30 mm in each direction, when 
alternate intersections sliall be tied. Ties shall fasten on the inside.
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Distance from the forms shall be maintained by means of stays, blocks, 
hangers or other approved supports. Blocks for holding reinforcement 
from contact with the forms shall be pre-cast mortar blocks of approved 
shape and dimensions or approved chairs. Layers of bars shall, be 
separated by pre-cast mortar blocks or by other equally suitable devices. 
The use of pebbles, pieces of broken stone or brick, metal pipe and 
wooden blocks or metal chairs shall not be permitted. Unless otherwise 
shown on the Drawings or required by the NPC, the minimum distance 
between bars shall be 40mm. Reinforcement in any member shall be 
placed and then inspected and approved by the NPC before the placing of 
concrete commences. Bundled bars shall be tied together at not more 
than 1.80 meters intervals.

Reinforcement shall be placed accurately and secured. It shall be 
supported by suitable chairs and spaces or by metal hangers. On the 
ground, and where otherwise subject to corrosion, concrete or other 
suitable non-corrodible material shall be used for supporting 
reinforcement. Where the concrete surface will be exposed to the weather 
in the finished structure or where rust would impair the appearance or 
finish of the structure, all reinforcement supports, within specified concrete 
cover, shall be galvanized or made of a suitable non-corrodible material;

All placement or movement of reinforcing steel after placement; to 
positions other than indicated or specified, shall be subject to the approval 
of the NPC.

Concrete protection for reinforcement shall be as indicated, or if net 
indicated, in accordance with ACI 318.

The minimum concrete cover for reinforcement specified in the bid 
documents shall takes precedence over all permissible reinforcement 
placement variations: nothing in the variations listed below is to be 
constructed as permitting violation or compromise thereof:

a. Heightof bottom bars
b. Lengthwise positioning
c. Spacing bars in walls and 

solid slabs
d. Spacing bars in beams and 

footings
e. Heightof top bars
f. Stirrup spacing:

(1) For anyone stirrup
(2) For over-ail group

±6mm above fomi 
±50mm of bars 
±25mm

±6mm

+6mm

±25mm
±25mm of stirrup

Anchors and bolts; including but not limited to those for the machine and 
equipment bases; frames or edgings, hangers and inserts, door bucks, 
pipe supports, pipe sleeves, pipe passing through walls, metal ties, 
conduits, flashing reflects, drains and all other materials in connection with 
the concrete construction shall, where practicable be placed and secured 
in position when the concrete is placed. Anchor boits for machines siiall 
be set to templates, shall be plumbed carefully and checked for location 
and elevation with an instrument, and shall be held in position rigidly to 
prevent displacement while concrete is being placed.
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CW-7.3.5 Splicing

Splicing of reinforcemenl shall be in accordance with ACI 318, except as 
indicated otherwise or modified herein. Where splices in addition to those 
indicated on the drawings are necessary, they shall be approved by the 
NPC prior to their use. Splices shall not be made in beams, girders, and 
slabs at points of maximum stress. Butt Splicing shall preferably be used 
over lapping for bar sizes larger than 32 mmd). Splices to be welded shall 
conform to AWS D1.4; certification of weld ability of the reinforcement by 
the manufacturer, shall be submitted to the NPC. If the Contractor elects 
to use butt splicing of reinforcing, he shall submit complete details of the 
process to be used by the NPC. If the butt splices are used the Contractor 
shall ensure that the splice meets the requirements specified herein by 
performing at least three splices which shall be submitted for tests to a 
testing laboratory that has been approved for such testing by the NPC. 
The cost of these shall be borne by the Contractor.

All reinforcement shall be furnished in the full lengths indicated on the 
Drawings. Splicing of bars, except where shown on the Drawings will not 
be permitted without the written approval of the NPC. When allowed, 
splices shall be staggered as far as possible and with a minimum 
separation of not less than 40 bar diameters. Not more than one-third of 
the bars may be spliced In the same cross section, except where shown 
on the Drawings.

Unless otherwise shown on the Drawings, bars shall be lapped a 
minimum distance of:

Splice Type Grade 40 Min.Lao

CW-7.4

Tension
Compression

24d
20d

But Not Less Than

300mm
300mm

Where d is the diameter of the bar. In lapped splices, the bars shall be 
placed in contact and wired together. Lapped splices will not be permitted 
at locations where the concrete section is insufficient to provide a 
minimum clear distance of one and one-third the maximum size of coarse 
aggregate between the splice and the nearest adjacent bar. Welding of 
reinforcing steel shall rmly be done if detailed on the Drawings or If 
authorized by the NPC in writing. Spiral reinforcement shall be spliced by 
lapping at least one and half (11/2) turns or by butt-welding unless 
otherwise shown on the drawings.

Measurement and Payment

The quantity to be paid for shall be the calculated theoretical number of 
kilograms of reinforcement steel bars as determined from the net length of 
the steel shown on the drawings, incorporated in the concrete and 
accepted.
The weight of deformed bars will be computed from the theoretical weight 
of the same nominal size as shown in the following tabulation:
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Desionation Size (mm) Weiaht fka/m1
#2 6 0.222
#3 10 0.616
#4 12 0.888
#5 16 1.579
#6 20 2.468
#8 25 3.854
#9 28 4.833
#10 32 6.313
#11 36 7.991

Clips, ties, separators and other and related materials used for positioning 
and fastening the reinforcement in place as required by the NPC shall not 
be included in the weight-calculated payment under this item. If bars are 
substituted upon the Contractor’s request and as a result, more steel is 
used than specified - only the amount specified shall be included.
When laps are made for splices, other than those shown on the drawings 
or required by the NPC and for the convenience of the Contractor, the 
extra steel shall not be measured nor paid for.

The accepted quantity shall be paid at the corresponding unit price for the 
item. Reinforcing Steel as shown in the Bill of Quantities which price and 
payment shall be made in full compensation for furnishing materials, 
labor, equipment and incidentals necessary to complete this item.

CW-8.0 STRUCTURAL STEEL

CW-8.1 General

CW-8.1.1

This section covers the fabrication, erection, and shop painting of 
structural steel in accordance with the AISC “Manual of Steel 
Construction" referred to herein. In the AISC “Manual of Steel 
Construction” referred to herein, the Specification for Design, Fabrication, 
and Erection of Structural Steel for Buildings," and “Structural Joints using 
A325 or A490 Bolts" shall be considered a part thereto.

Submittals

Shop Drawings of all structural steel in five (5) copies for approval prior to 
fabrication of structural steel with complete information necessary for the 
fabrication and erection of the component parts of the structure including 
the location, type and size of all bolts and welds, member sizes and 
lengths, camber & connector details, blocks, copes, and cuts. Include all 
welds by standard welding symbols.

Erection Plan consists of descriptive data to illustrate the structure steel 
erection procedure including the sequence of erection and temporary 
shoring and bracing, and written description of the detailed sequence of 
all welding, including each welding procedure to be performed.
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Certificates of Conformance for the following:

• Bolts, Nuts and Washers
• Welding Electrodes and Rods
• Paint
• Steel
• Certified Test Reports

Chemical Analysis and Tensile Strength Test of structural steel in 
accordance to ASTM A53.

For high strength bolts and nuts, the Contractor shall also submit chemical 
analysis, including tensile strength and hardness tests as required by 
ASTM A325.

CW-8.1.2 Delivery and Storage

All materials shall be handled, shipped and stored in a manner that will 
prevent distortion or other damages. Materials shall be stored in a clean 
and properly drained location and out of contact with the ground. 
Damaged materials shall be replaced or, when permitted by NPC, may be 
repaired in an approved manner at no additional cost to NPC.

CW-3.2 Materials

All the materials shall be of the best quality of their kind, well graded and 
within the allowable distortions. They shall be free from flakes, corrosion, 
scale of fragments that could reduce the resistance and durability or iniure 
the external appearance.
E.xcept as modified herein, blast clean surfaces in accordance with SSPC 
SP6, Wash clean surfaces that become contaminated with rust, dirt, oil, 
grease or other contaminants with solvents until thoroughly dean. Ensure 
that steel to be embedded in concrete and surfaces when assembled, are 
free from rust, grease, dirt and other foreign matter.

CW-8.2.1 Steel

Materials shall conform to the respective specifications specified herein. 
Materials not otherwise specified herein shall conform to the AISC 
“Manual of Steel Construction".

Structural Steel; 

Steel Pipe:

Steel W-Shape Piles 
(Soldier Piles):

ASTM A36

ASTM A53, Type E or S, Grade B, 
ASTM A501

ASTM A328
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CW>8.2.2 Bolts, Nuts and Washers:

All bolts, nuts and washers shall be of hot-dip galvanized steel, in 
accordance with the following:

Bolts:

Nuts:

CW-8.2.3

Washers;

Accessories:

ASTM A307, Grade C or ASTM A36 
for Anchor Bolts; ASTM A325 for 
Fastening Bolts

ASTM A563, Grade A, heavy hex 
style, except nuts less than 38mm 
may be provided in hex style

ANSI B18.22.1, Type B

CW-8.3

CW-8.3.1

Welding electrodes and steel structural members shall use:

Rods E70XX electrodes

Non-shrink Grout ASTM C827, non-metallic
Execution

Fabrication

Structural steel fabrication shall be in accordance with liie applicable 
provisions of the Specification for the Design, Fabrication, and Erection of 
Structural Steel for Buildings as set forth in the AtSC “Manuai of Sieei 
Construction”.

CW-8.3.2 Welding of Structural Steel Work:

All welding works shall be as indicated in the drawings and shall conform 
to AWS D1.1 - 77 "Structural Welding Code". Unless specified on the 
drawings, fillet welds shall be a minimum of 5 mm (3/16") and welding 
electrodes shall be with a tensile strength of 485 MPa.

All welding works shall be executed by the AWS D1.1 qualified welders, 
welding operators and trackers, whose workmanshio shall be subject to 
the approval of NPC.

CW-8.3.3 Shop Painting

Except as otherwise specified, shop prime surfaces of all structural steel, 
except steel to be embedded in concrete or mortar. Surfaces to be welaed 
shall not be coated within 12 mm from the specified top of the weld prior 
to welding. Insure that the surfaces are thoroughly dry and clean when the 
paint is applied. Do not paint on wet weather except under cover. Do not 
apply paint to steel, which is at a temperature that will cause blistering nr 
porosity, or will otherwise be detrimental to the life of the paint. Apply paint 
in a workmanlike manner, and coat all joints and crevices thoroughly. 
Prior to assembly, paint all surfaces that will be concealed or inaccessible 
after assembly.
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Shop prime coat surfaces as soon as possible after cleaning. Apply one 
coat of inorganic zinc to a minimum dry film thickness of 100 microns.

• Field painting: When the erection work is complete, the heads of 
field bolts, all welds and any surface from which the shop coat of paint has 
become worn off or has otherwise become defective, shall be cleaned and 
thoroughly covered with one coat of shop coat paint. When the paint 
applied for touching up bolt heads and abraded surfaces has become 
thoroughly dry, apply two field coats of marine epoxy paint subject to the 
approval of NPC.

• Marking: Prior to erection, members shall be provided with a 
painted erection mark. In addition, connecting parts assembled in the 
shop for remaining holes in field connections shall be matched marked 
with scratch and notch marks. Do not locate erection markings on areas to 
be welded. Do not locate erection markings in areas that will decrease 
member strength or cause stress concentrations.

CW-8.3.4 Erection

Except as modified herein, erect steel in accordance with the AISC 
“Manual of Steel Construction”. Where parts cannot be assembled or 
fitted properly as a resuit of errors in fabrication or of deformation due to 
handling or transportation, report such condition immediately to the NPC’s 
Representative and obtain approval there from for the methods of 
correction for straightening, including members of steel conforming to 
ASTM A514.

Drain Steel work properly; fill pockets in structures exposed to the weather 
with an approved waterproof material.

Provide safety belts and lines for workmen aloft on high structures unless 
safe working platforms or safety nets are provided.

When calibrated wrenches are used for tightening bolts, calibrate them at 
least one each working day using not less than three typical bolts of each 
diameter. Do not use impact torque wrenches to tighten anchor bolts set 
in concrete.

Connections: Connections shall be executed as shown on drawing. In 
case, connections are not detailed, it shall be designed in accordance with 
AISC “Manual of Steel Construction". Build connections into the existing 
work. Punch, sub-punch and ream, or drill bolt holes.

Tolerances: Structural steel shall be furnished and installed to the lines 
and levels as shown on the drawings.

Any structure that does not conform shall be repaired, removed and/or 
erected anew by the Contractor at no additional cost to NPC.
Tolerances on structural steel shall be in accordance with the “Code of 
Standard Practice" of the AISC “Manual of Steel Construction ’.
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CW>8.3.5 Tests and Inspections

CW-8.4

Visual Inspection of Welding: After the welding is completed, hand or 
power wires brush welds, thoroughly clean them before the inspector 
makes the check inspection. Inspect welds with magnifiers under strong, 
adequate light for surface cracking, porosity, and slag inclusions; 
excessive roughness; unfilled craters; gas pockets; undercuts; overiaps; 
size and insufficient throat and concavity. Inspect the preparation of 
groove welds for adequate throat opening and for snug positioning of 
backup bars.

Non-Destructive Testing1: In accordance with AWS D1.1 Twenty-five 
percent (25%) of the total number of joints, as selected by the NPC, shall 
be tested. If more than 20 percent of welds contain defects identified by 
testing, then all welds shall be tested by radiographic or ultrasonic testing, 
and to be approved by the NPC. When all welds made are required to be 
tested, magnetic particle testing shall be used only in areas inaccessible 
to either radiographic or ultrasonic testing. Retest defective areas after 
repair.

Measurement and Payment

Measurement for payment for structural steel shall be based on the total 
kilogram of structural steel placed and accepted.

Payment will be made at the contract unit price for the item Slruciural 
Steel In the Bill of Quantities, which payment shall constitute fuH 
compensation for furnishing all labor, materials and equipment necessary 
to complete the item.

I

CW-9.0 DRAINAGE SYSTEM AND APPURTENANT STRUCTURES

CW-9.1 Scope

In accordance with the specifications contained herein, the Contractor 
shall furnish all materials, labor, equipment and tools, perform all required 
excavation and backfill, install all pipes and construct canals and ditches, 
as the case may be, where indicated on the drawings or where directed 
conforming with the lines and grades as established in the field by the 
NPC. The Contractor shall also construct or install, where required, 
appurtenant structures like street inlet, street inlet-catch basin 
combination, manhole, catch basin for downspouts, catch basin for 
intersecting perforated PVC pipes, septic tank, drainage outlets, drain pit. 
valve box, oil water separator etc. as well as joints and connections as 
may be required to complete the system.
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CW-9.2 Materials

CW-9.2.1 Concrete Ditch

Cement, reinforcing steel, aggregate and water to be used for the 
construction of concrete ditch shall conform to the requirements set forth 
in Section CW-6.0 - Concrete.

CW-9.3 Construction

CW-9.3.1 Concrete Ditch

Concrete ditch shall be constructed in accordance with the iines and 
grades shown on the drawings. Ciass of concrete shall be as indicated on 
the drawings or directed by the NPC. i

CW-9.3.2 Appurtenant Structures

Appurtenant structures like street inlet, street inlet-catch basin 
combination, manhole, catch basin for downspouts, catch basin for 
intersecting perforated PVC pipes, septic tank, drainage outlets, drain pit, 
valve box, oil water separator, etc. shall be constructed at locations 
indicated on the plans or at the other cohvenient locations designated by 
the NPC. All appurtenant structures shall be of 17.25 MPa concrete 
unless otherwise shown on the drawings.

CW'9.4 Measurement and Payment

CW-9.4.1 Concrete Ditch

Measurement for payment for concrete ditch is already included in Item 
no.
CW-1.6 Concrete 17.25MPa (floor slab).

CW-9.4.2 Appurtenant Structures

Measurement for payment of appurtenant structures tike street inlet, street 
inlet-catch basin combination, manhole, catch basin for downspouts, 
catch basin for interseoting perforated PVC pipes, septic tank, drainage 
outlets, drain pit, valve box, oil water separator, etc. will be based on the 
number of structures constructed/installed and accepted.

The Contractor will be paid at the contract unit price for the pertinent item 
for each appurtenant structure shown in the Bill of Quantities. Such 
payment shall cover all costs for furnishing all equipment, labor, materials 
and tools necessary to complete the construction of the aforementioned 
appurtenant structures. Payment also includes the cost of attendant 
excavation and backfill, furnishing, scheduling, cutting, bending and 
placing of reinforcing steel.
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CW-10.0

CW-10.1

CW-10.3

GROUTING

Scope

This specification covers the requirements for the furnishing and 
installation of 2 component concrete epoxy grout unless shown otherwise 
on the design drawings.

CW-10.2 Physical Properties

The cured product shall have the following properties: 
Tensile Strength = 27.65 MPa (4000 psi) min. 
Compressive Strength = 63.60 MPa (9200 psi)

Submittals

The Contractor shall submit copies of brochures/specifications for NPC’s 
approval.

CW*10.4 Measurement and Payment

Measurement for payment for Grouting will be based on the number of 
liters placed and accepted by NPC. Payment shall be made at the 
corresponding contract price for Grouting shown in the Bill of Quantities. 
Payment shall include all costs including supply of labor and materials and 
other incidentals necessary for the completion of the work.

CW-11.0

CW.11.1

CW-11.3

HIGH DENSITY POLYETHYLENE LINER

Scope

This specification covers the requirements for the furnishing and 
installation of High Density Polyethylene Liner as shown on the design 
drawings.

CW-11.2 Physical Properties

The high density polyethylene liner shall be made from virgin 
homopolymer (petroleum product) with carbon black for UV protection and 
it should be resistant to most acids, chemicals and compounds.

Submittals

The Contractor shall submit copies of brochures/specifications for NPC’s 
approval.

CW'11.4 Measurement and Payment

Measurement for payment for High Density Polyethylene Liner will be 
based on the number of square meters placed and accepted by NPC. 
Payment shall be made at the corresponding contract price for High 
Density Polyethylene Liner as shown in the Bill of Quantities, Payment
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shall include all costs including supply of labor and materials and other 
incidentals necessary for the completion of the work.

CW-12.0

CW-12.1

DRAIN PIPES

Scope

This specification covers the requirements for the furnishing and 
installation of PVC Drain Pipes as shown on the design drawings.

CW-12.2 Physical Properties

The drain pipes shall be Polyvinyl Chloride and shall be unplasticized 
conforming to ISO 4435 or equivalent.

CW-12.3 Submittals

The Contractor shall submit copies of brochures/specifications for NPC’s 
approval.

CW-12.4 Measurement and Payment

Measurement for payment for uPVC Drain Pipes will be based on the 
number of linear meters placed and accepted by NPC. Payment shall be 
made at the corresponding contract price for uPVC Drain Pipes as shown 
in the Bill of Quantities. Payment shall include all costs including supply of 
'abor and materials and other incidentals necessary for the completion of 
the work.

CW-13.0 PVC WATERSTOP

CW-13.1 Scope

This specification covers the requirements for the furnishing and 
installation of PVC Drain Pipes as shown on the design drawings.

CW'13.2 Physical Properties

The PVC Waterstop shall have the following properties:
Tensile Strength = 13.82 MPa (2000 psi) min.
Tear Resistance = 115.87 N/mm (300 Ib/in)

CW'13.3 Submittals

The Contractor shall submit copies of brochures/specifications for NPC’s 
approval.
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TECHNICAL SPECIFICATION 

AW- ARCHITECTURAL WORKS

AW-1.0 GENERAL ARCHITECTURAL REQUIREMENTS

AW-1.1 General

The work to be done under this section shall include the furnishing of all labor, 
materials, equipment, tools, storage and stockyards of the pertinent materials 
and structural components and other incidentals for all architectural works 
enumerated hereunder, as shown on the accompanying drawings or as 
otherwise directed.

The work shall be performed and completed wilh high quality workmanship, in 
accordance with generally accepted modem practice in carpentry 
fenestrations, tinsmithing, plumbing, painting, landscaping and masonry work, 
etc. notwithstanding any omission from these Specifications or drawings.

Materials and structural parts that the Contractor shall supply and install and 
which will be incorporated in the structure shall be new and unused. They 
shall be suitable for their intended purpose and appropriately matched to 
each other complying with all applicable regulations, quality and dimensions 
standards. Defective work is not acceptable.

AW*1,2 Submission of Samples

At least one (1) month before the start of any installation or application of 
materials, the Contractor shall submit samples of materials for all sections for 
evaluation and approval. No work shall be done until after samples are 
approved by the NPC Representative in writing. All work must strictly conform 
to approved samples as to quality, texture, color and finish.

Failure of the Contractor to comply with the preceding stipulation shall not 
entitle them of any extension of time nor any claim whatsoever for any delay 
in the work after rectification due to disapproval of work.

To avoid unnecessary delay, it is suggested that the orders and/or purchase 
of imported or local materials shall be made within sufficient period in order 
that adequate supply is available at any time when needed.

AW-1.3 Substitution of Materials

The Contractor shall submh a written request for substitution of materials in 
lieu of those specified when deemed very necessary and urgent. Such 
request shall indicate the reasons for substitution. No substitute material shall 
be used without written authorization from the NPC Representative.

In case of approved substitution of an inferior kind of material, a reduction in 
the contract price equal to the difference in cost of the two kinds of materials 
shall be made. Market prices at the provincial capital or at a commercial 
center agreed upon by the NPC Representative and the Contractor on the
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I

date upon which authority for substitution is granted shall be the basis of said 
price reduction. Price differentials shall be determined and agreed upon 
immediately by both parties and incorporated in the approved letter of 
substitution.

The Contractor shall submit written request for substitution at least one (1) 
month before such materials are actually needed. Such request shall be 
accompanied by samples to be substituted and corresponding certification.

No price increase will be allowed for a better kind of material.

AW-1.4 Certification of Materials

AW-1.5

The Contractor shall submit to the NPC Representative signed certificates 
from manufacturer or sole distributor of equipment and materials to be 
furnished and installed by the Contractor, certifying as to the kind, quality, 
rated capacity, quantity, performance and other descriptions of the equipment 
and materials delivered under a receipt number and date. No equipment or 
materials shall be erected, installed or applied such as electrical fixtures and 
accessories, concrete reinforcing steel, cement, G.I. and C.l. pipes, valves 
and fittings, plumbing and sanitary fixtures, building materials and finishes, 
paint and waterproofing, etc., without the required certificates.

Other works which even if not specialiy mentioned in the Section and 
Biii of Quantities shall be included:

The measurements for the execution and payment of the Works, including 
provisions of the measuring equipment and the engagement of labor

Connecting up of water, gas and electricity from the mains of tne site 
indicated by the NPC Representative to the points of use

Provision of small equipment and tools

Safeguarding the Works against surface water, which shall nonnally be 
reckoned with, and its possible necessary removal

Protecting the Works from heat, wind and rain

Protection and safely measures required

Protecting the executed works and the items handed over the execution 
of same from damage and theft up to the time cf acceptance

Supplying of the operational materials

Supplying of consumable stores

Supplying of fitting dowels

Supplying of simple fype pipe covering, e.g., in the shape of pipe 
sheathings with corrugated cardboard and the like

Supplying and fitting of pipe fastening elements, e.g., pipe clips, hangers, 
etc.

installing and dismantling as well as providing all framework and scaffolds 

Making blackouts on concrete
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• Chemical preservation of timber

• Instructing the operating and maintenance personnel

NOTE: The above provisions are general for all types of buildings. The
Contractor shall be guided accordingly by the applicable 
provisions in the specifications and what is shown in the 
drawings for each type.

AW-1.6 Measurement and Payment

Measurement for payment for different items in Architectural Works will be 
based on the areas, lengths, volumes and quantity placed and accepted by 
the NPC Representative.

Payments for each architectural item will be made at the corresponding 
contract unit price per square meter, linear meter, cubic meter and number of 
pieces/sets, for the pertinent items under Architectural Works in the Bill of 
Quantities.

Payment shall constitute full compensation for all labor, materials, equipment, 
tools and incidentals necessary for the completion of each work.

AW-2.0 CONCRETE MASONRY WORKS

AW-2.1 General

The work to be done under this section shall include the furnishing of all labor, 
materials, equipment, tools and other incidentals to complete the work.

Concrete masonry units of the type and thickness indicated shall be provided, 
and shall be properly coordinated with the work of other trades. The source of 
supply for material which will affect the appearance of the finished work shall 
not be changed after the work has started.

Masonry units shall be handled with care to prevent chipping and breakage. 
Storage piles shall be so located as to avoid being damaged by construction 
operations and traffic. Cement and lime shall be stored off the ground under 
watertight cover until ready for use. Damaged materials shall be rejected.

AW-2.2 Materials

Concrete Hollow Blocks shall be of standard manufacture, machine-vibrated, 
fine and even textured and well-defined edges.

Unless otherwise shown on the drawings, concrete hollow blocks to be used 
shall conform to the requirements of ASTM Specification 0129-39 Minimum 
Compressive Strength of not less than 4.48MPa average of the fine 
specimens.
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Mortar Proportions

a) Cement mortar for laying concrete hollow blocks shall consist of one 
(1) part Portland cement, one-fourth (1/4) part lime and three (3) parts 
sand. Only sufficient water to make a workable mix will be permitted.

1) Masonry grout for filling cells of concrete blocks shall consist of 
one (1) Portland cement, one-fourth (1/4) part lime, three (3) 
parts sand to which three (3) pea gravel is added by volume. 
Mortar materials shall be accurately measured by volume and 
thoroughly mixed until evenly distributed throughout the batch 
mechanical mix. The actual mixing time shall not be less than 
two minutes.

2) Intersecting hollow blocks walls and partitions shall be bonded 
by overlapping units on alternative course or by the use of 
6.3mm (1/4”) diameter ties at 610mm (24") 0. C. every second 
course (maximum) anchored in filled cells.

b) Concrete lintel beams shall extend 305mm (12") beyond both sides of 
the opening and reinforced with four 12.7mm (1/2”) bars placed over 
and below window openings.

1) Concrete studs, reinforced with one 12.7mm (1/2”) diameter 
bar, shall be placed at both sides of al' window and door 
openings.

2) All horizontal reinforcement shall be tied to vertical 
reinforcement.

3) Reinforcement shall be as specified in Section “Structural 
Steel".

AW-2.3

Cement shall be Portland cement of approved brand conforming to ASTM 
Specifications C150, Type I.

Lime shall be made with pulverized and quicklime or with hydrated lime.
Sand shall be clean, washed and free from deleterious substances.
Water for mixing shall be clean and potable.

Installation

Laying of all masonry units shall be plumbed, leveled and accurately spaced. 
All units shall be wetted before laying. The block should be laid on full mortar 
bedding and in such a way that no cracks are formed betv/een the blocks and 
the mortar at the time the blocks are placed. All joints should be filled with 
mortar at the time it is laid. Any horizontal and vertical CHB wall 
reinforcements shall be anchored to concrete works by means of 10mm (3/8") 
by 609mm (24") long dowels. Embedding of anchor bolts, expansion shields, 
conduits, etc. shall be done as the erection progresses.

Cutting and patching of masonry required to accommodate the work of other 
trades shall be performed by masonry mechanics.
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Finishing cf all hollow blocl1. wail surfaces to be applied with cement plaster 
will be cleaned and evenly wet slashed with a wash of neat cement and sand 
followed by 1:2 cement mortar mix 10mm (3/8") thick which shall be applied 
with a wooden float.

AW-2.4 Concrete Lintel

Unless othenArlse indicated, provide concrete lintels over all openings in 
concrete unit masonry walls. Lintels shall be cast-in-place and reinforced with 
longitudinal bars at the bottom, and of sizes as indicated on the plans. 
Concrete works shall confonn to Concrete Works of these Specifications.

AW-2.5 Testing of CHB

Test samples from every 500 units shall be taken at random from the CHB to 
be used before installation. The testing shall be performed by a laboratory 
approved by the NPC Representative and the cost thereof shall be charged to 
the account of the Contractor. Concrete hollow blocks represented by such 
samples, failing to meet the requirements under the latest edition ASTM 6129- 
70 shall be rejected.

AW-2.6 Measurement and Payment

Measurement and payment for Concrete Hollow Blocks including its 
reinforcing bars will be based on the area in place and accepted by ihe NPC 
Representative.

Payment will be made at the corresponding contract unit price per square 
meter for the pertinent items under Architectural Works in the Bill of 
Quantities.

Payment shall constitute full compensation for all labor, materials, equipment, 
tools and incidentals necessary for the completion of this work.

AW-3.0 PLASTERED PLAIN CEMENT FINISH

AW-3.1 General

The work to be done under this section includes furnishing of all labor, 
materials, equipment and other facilities and the satisfactory performance of 
ail work necessary to complete all cement plaster finish.
Plaster mixture is applied in layers to masonry and reinforced concrete, 
surface to interior or exterior walls and ceilings.
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AW-3.2 Materials

a) Portland cement conforming to the latest edition of ASTM Standards 
C-150

b) Lime - Slaked quicklime or hydrated lime to make lime putty

c) Sand - Natural sand, white or iight grey, washed and cleaned, strong 
and free from injurious amount of dust and flaky particles.

d) Water - Clean and fresh contains no salt, potable and free from sulfur 
oil and other impurities that may cause discoloration of the finish.

Accessories for plaster work, includes nails, picture, moulds, casings, window 
stools, bases, etc.

AW>3.3 Application

The total thickness of masonry and plaster shall be 15mm {5/8"). For a three- 
coat plastering, the scratch coat and brown coat shall be at least 6.3mm (1/4") 
thick and the hard finish 3.2mm (1/8") thick with a minimum thickness of 
1.6mm (1/16”) at any point. For a two-coat work the base shall be 12.7mm 
(1/2”) thick and the hard finish the same as for a three-coat work.

The lath for plastering shall be leveled, plumb and well secured to the backing 
material. The leveling elements installed would include grounds and screeds. 
For walls, a screed shall be installed at the base of the wail with its top about 
102mm (4") above finish floor. The screed is run horizontally, leveled and set 
at the exact thickness of finished plaster. Around ail openings and the 
Intersection with the ceiling grounds are installed.

All anchorage for cabinets, furniture, stair, handrails, electrical outlets, etc., 
should be installed before plastering is started.

All internal comers should be reinforced by lapping wire lath.
Mixture for various coats should be checked to see that proportions are 
correct.

Installation. For hollow wood doors and frame, uniform application regardless 
of function completely reversible for R.H. or L.H. doors.

NOTE: All cement plaster finish shall be painted.

AW-3.4 Measurement and Payment

The measurement for payment for all Plaster Plain Cement Finish will be 
based on the area applied and accepted by the NPC Representative.

Payment will be made at tne corresponding contract unit price per square 
meter for the pertinent item under architectural works in the Bill of Quantities. 
Payment shall constitute full compensation for ail labor, materia! including 
metal lath, equipment, tools and incidentals necessary for the completion of 
this work.
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AW-4.0 VITRIFIED TILE AND NATURAL STONE

AW-4.1 General

I

The work to be done under this section shall consist of furnishing all labor, 
materials and other facilities to complete all tile and natural stone works 
shown on the drawings and specified herein.

AW-4.2 Materials

Floor tiles shall be vitrified unglazed and glazed ceramic files (toilet) using 
white clay.
Wall tiles shall be vitrified glazed ceramic tiles using white clay.

- Liste! tiles shall be vitrified glazed ceramic tiles.
Marble countertops, splashboards and floor slabs shall be 20mm, Cebu 
variety of the best quality conforming to samples approved by the NPC 
Representative.

- Granite countertops, splashboards and floor slabs shall be non-porous, 
dark shade color, has a 98% gloss recovery on edge glazing.
Granite floor tiles shall be non-porous granite dark color as specified in 
the bill of quantities.

AW-4.3 Samples

Sample of various types/kinds of tiles shall be submitted to the NPC 
Representative.

AW-4.4 Shop Drawings

Contractor shall submit shop drawings of works to be done. Details shall 
show sizes, section joints and other required details for the approval of the 
NPC Representative.

AW-4.5 Execution

All surfaces to receive tiles, shall be structurally sound, plumb level and true, 
free from dust, grease, calcimine water and other foreign matter.

Wall and floor surfaces with minor variations (1/8' or less) shall be true and 
smooth with a skim coat of adhesive applied with flat of trowel. Allow to dry 
before spreading more adhesive for setting the tiie.

AW-4.6 Tile Preparation

Tiles - may be set dry or pre-soaked depending on grouting methods to be 
used. Wall tile may be prepared by soaking in clear water for not less than 15 
minutes. If pre-soaked method is used, drain excess water on tiie before 
setting.

Grouting - After floor on tile have been in place for not less than four hours, all 
joints shall be grouted and cleaned. Tile which becomes dry after setting shall
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AW-4.7

be soaked at the joints with a wet sponge, or sprayed with water before 
grouting to prevent cracking of the grouting compound, grout used with floor 
tile must be kept moist until properly cured.

Caulking - At completion of tile work, clean out joints between tile and other 
built-in fixtures and apply this bead of caulking compound tooled slightly 
below tile surface.

Clearing - Upon completion, clean all tile surfaces with warm water and a 
good washing compound and stiff brushes as recommended by tile 
manufacturer.

Protection - Before traffic is permitted over finished tile floor, cover floors with 
building paper. Lay board walkways on floor that are to be continuously used 
as passageway by workmen. Tile floor areas to be trucked over have suitably 
constructed continuous plank runaways of required width installed over 
building paper. Remove cracked, broken or damage tile and replace with 
new one.

Measurement and Payment

Measurement and payment for Vitrified Tile and Stone Work will be based 
on the area in place and accepted by the NPC Representative.

Payment will be made at the corresponding contract unit price per square 
meter for the pertinent items under Architectural Works in the Bill of 
Quantities.

Payment shall constitute full compensation for all labor, materials, equipment, 
tools and incidentals necessary for the completion of this work.

AW-5.0 VINYL QUARTZ TILES

AW-5.1 General

The work to be done under this section shall consist of furnishing all labor, 
materials, equipment, tools and the satisfactory performance of all work 
necessary to complete vinyl quartz tile work shown and indicated in the 
drawings or herein specified.

AW-5.2 Materials

I
I

Vinyl Quartz Tiles shall be 300mm x 300mm (12n x 12") and 3mm thick. Tiles 
shall have a smooth surface, containing no sand or grit and shall be free from 
the lumps and unmixed coloring pigments. Materials shall consist of only the 
highest grade laboratory approved uPVC resin, plasticizer and stabilizers, 
pigments and quartz filler, which is used to insure abrasion resistance and 
dimensional stability.

Tiles must be equal or better than “British Standard 3250" in terms of 
squareness, gauge, stability, abrasion and indentation resistance. It must be 
fire-resistant.
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Adhesive shall be water-resistant type and recommended by the tile 
manufacturer to be the best suited for tropical installation and for use with the 
particular type of floor. Adhesive shall be applied in accordance with the 
adhesive manufacturer’s printed instructions unless directed otherwise by the 
NPC Representative.

Plastic emulsion (seal polish) shall be best suited for the particular type of 
floor as recommended by the tile manufacturer.

Metal edge strips shall be provided at all exposed edges of vinyl quartz tiles. 
Metal strips shall be extruded aluminum or brass, butt type and beveled at 
exposed edges. Top surface metal strips shall be finished flush with the tiles. 
Strips shall be secured at the ends and between at about 200mm apart with 
screws. Where two different floor finishes meet on the same level of the 
surface, the vinyl tile shall be provided with a metal edge strip. Brass metal 
strip edge nosing shall be provided between vinyl tile floor finish and ceramic 
tile floor finish.

AW-5.3 Sample

Samples must be submitted to the NPC Representative for approval as to 
color and qua’ity.

AW-5.4 Installation

All concrete floors must be checked for even le\el and finish. All cracks, 
holes, depression, etc. must be filled or leveled with suitable fillers. They 
must also be free from dirt, dust, wax, oil, grease, or foreign matter that may 
affect properties of adhesive.

Preparation - Concrete sub-floors to receive the tile shall be clean, thoroughly 
dry, smooth, firm and sound; and they shall be free from oil, dirt, curing 
compounds, or other deleterious materials. Sub-floors shall be swept, 
vacuumed and damp-mopped when necessary to remove dust and oil. It 
shall be scrubbed with a strong detergent solution, thoroughly rinsed, and 
spot primed, when necessary to remove oil or grease stains. All edges shall 
be ground smooth and all holes and cracks less than 1.6mm shall be filled 
with an approved plastic emulsion. Large holes and depressions, if any, shall 
be filled and treated with underlayment mortar troweled on to smooth surface 
and shall be completely dried before the application of adhesive.

Tile-laying Design - Floor covering shall be applied in patterns selected by 
the NPC Representative for each area. Joint lines shall be parallel to wall 
lines. Where line patterns of tiles run perpendicular to lines of other tiles, they 
shall be laid truly at right angles. Tiles shall be neatly cut as required to form 
neat edges around permanent fixtures, built-in furniture and cabinets, pipes 
and other items attached to the floor or wall.

Adhesive - Recommended adhesives are neoprene, rubber based contact 
adhesive, rugby-type adhesive. The adhesive shall be applied in a thin film 
while it is still tacky and spread evenly both on floor and tile, allowing ten (10) 
minutes drying lime prior to 'nstallation.
Application of Tiles - Tiles ohall be laid cut from midpoint of the long axis of 
the area to be tiled so that opposite borders v/ill be of equal width. Starting at
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established guidelines, the approved adhesive shall be spread over and 
under floor with a fine notched trowel covering approximately 4.0sq.m. per 
liter and immediately the tiles shall be embedded into the adhesive. Tiles 
shall be rolled in both directions with a 70kg roller to assure contact of tiles 
and adhesive and to bring edges of the tiles flush.

All junctions with vertical surfaces, tiles shall be carefully scribed so as to 
form a neat joint at this point. Tile shall never be placed or laid under 
pressure.

Cleaning and Waxing - Not earlier than five days after installation, floors shall 
be v/ashed with an approved cleaning solution and rinsed thoroughly with 
clean cold water. Vinyl tiles shall be waxed with two coats of water emulsion 
wax, buffed to an even luster with an approved emulsion.

AW-5.5 Measurement and Payment

Measurement and payment for Vinyl Quartz Tiles will be based on the area 
installed and accepted by the NPC Representative.

Payment will be made at the corresponding contract unit price per square 
meter for the pertinent items under Architectural Works in the Bill of 
Quantities.

Payment sfiall constitute full compensation for all labor, materials, equipment, 
tools and incidentals necessary for the completion of this work.

AW-6.0 PEBBLE WASHOUT FLOOR FINISH

AW-6.1 General

AW-6.2

The work to be done under this section shall consist of furnishing all labor, 
materials, equipment, plant and other facilities and the satisfactory 
performance of all work necessary to complete all pebble washouts shown on 
the drawings and specified herein.

Materials

a) Portland Cement and Sand shall be used for scratch coat.
b) Pebble size and color shall be determined by the NPC 

Representative.

c) White Cement. - as approved by the NPC Representative.

AW-6.3 Samples

Samples of washouts in tile form shall be submitted to the NPC 
Representative. No washout work shall be done until after samples are 
approved by the NPC Representative in writing. All work must strictly 
conform to approved samples as to texture, color and finish.
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AW>6.4 Application

Before commencement of the work, desired pitch for drainage should be 
provided in the concrete slab. Concrete must be rough and all loose particle 
or anything which would prevent bond should be thoroughly cleaned off with 
water. The concrete surfaces must be kept wet for at least four (4) hours 
before scratch coat Is applied. The required scratch coat of cement mortar in 
the proportion of one (1) part Portland cement of two (2) sand, by volume, 
shall not be more than 19mm (3/4") in thickness.

Washout finish shall be applied with pressure to obtain solid adhesion to the 
concrete which shall not be more than 10mm (3/8") thick, composed of one 
(1) part Portland or white cement, and three (3) parts pebbles, troweled to a 
hard, smooth even plain, rodded, and floated to a uniform surface with clean 
water evenly with a spray machine to wash out all cement on the surface so 
that the pebble quarts shall be partly exposed, ahd by means of soft brush 
and water to remove and wash down the remaining cement paste, leaving the 
pebble in their natural textures and appearances.

AW-6.5 Cleaning

After all trades have completed their work, wash the surface with clean water 
and brush thoroughly to produce a clean and sparkling appearance.

AW*6.6 Measurement and Payment

Measurement for payment for Pebble Washout Finish will be based on the 
area in place and accepted by the NPC Representative.

Payment will be made at the corresponding contract unit price per square 
meter for the pertinent item under Architectural Works in the Bill of Quantities.

Payment shall constitute full compensation for all labor, materials, equipment, 
tools and all incidentals necessary for the completion of this work.

AW-7.0 PLYWOOD CEILING BOARDS

AW-7.1 General

AW-7.2

Consist of furnishing of all labor, materials and other facilities for the 
satisfactory of all work necessary to complete the marine plywood ceiling.

Materials

AW-7.3

Thickness of plywood boards shall be as indicated on the drawings, marine, 
rotary cut, tanguile or dao. Sheets shall be nailed to ceiling nailere/joists at 
150mm (6") on center.

Sample

Samples must be submitted to the Contracting Officer for approval as to 
quality.
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AW-7.4 Wood Framing

Framing shall be 50mm x 76mm (2" x 3") tanguile ceiling joists at 1200mm 
o.c.b.w. and 50mm x 50mm (2” x 2”) nailing strip at 400mm o.c.b.w. or as 
indicated on the drawings.

AW>7.5 Miscellaneous

AW-7.6

Fastener shall be smooth shank, zinc - coated, common wire nails of local 
manufacture.
Glue shall be resorcinol fomialdehyde synthetic resin.
Putty shall be of the color to match wood finish where exposed and shall be 
subject to approval of the Contracting Officer.

Construction

AW-7.7

All rough carpentry work, ground centering, blocking, etc., shall be in 
accordance with detailed drawings or recognized carpentry standards.
The Contractor shall rigidly construct ail wood framing true to lines, levels and 
dimensions. Nails and other anchorage shall be in accordance with good 
practice.

Miter extemai molded members and cope internal corners.
No hammer mark or any other unsightly marks shall be made on any exposed 
wood face.

All lumbers that will come in contract with concrete and masonry shall be 
coated with asphalt.

Protection

The Contractor shall be held accountable for the damaged materials caused 
by negligence mishandling.

AW*7.8 Measurement and Payment

Measurement and payment for Plywood Ceiling Boards will be based on the 
area installed and accepted by the Contracting Officer.

Payment will be made at the corresponding contract unit price per square 
meter for the pertinent item under Architectural Works in the Bill of Quantities.

Payment shall constitute full compensation for all labor, materials, equipment, 
tools and incidentals necessary for the completion of (he work.

AW-8.0 SUSPENSION SYSTEM

AW«8.1 General

The Contractor shall furnish all materials, labor and equipment necessary to 
install complete suspension system for plaster celling, acoustic board, 
perimeter for light diffuser and necessary anchorage.
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AW-8.2

The Conlracfor shall submit to the NPC Representative for approval, samples 
and shop drawings illustrating fully the construction and methods of 
installation. Work shall be performed only upon written approval of the 
samples and drawings by the NPC Representative.

Materials

AW-8.3

Components shall be manufactured from prime quality hot-dipped galvanized 
steel according to BS 2989 and JIS G3302 Standards with Z18 zero spangle 
zinc coating (180/m2). The exposed flange is capped with pre-coated metai 
strip with polyester coating of 20-25 microns dry film thickness.

Main (1-1/4" x 1") and intermediate (1”) runners for all suspension system, 
unless otherwise required, shall be galvanized steel Snap-On T-runners, satin 
silver color. The runner shall be installed 600mm on centers supported at 
every 1200mm by wire or steel strap hangers. The grid shall be leveled to 
within 1/500.

Workmanship

The installation and workmanship shall be in full accordance with 
manufacturer’s specifications and shall be made by workmen experienced in 
this kind of work. Acoustical tiles shall be clipped to the ceiling suspension 
system with galvanized spring clips. Tile shall fit closely to adjoining walled 
beams, columns, pilasters and cut neatly around all openings in the ceiling.

AW-8.4 Measurement and Payment

Measurement for payment for Suspension System will be based on the area 
in place and accepted by the NPC Representative.
Payment will be made at the corresponding contract unit price per square 
meter for the pertinent items under Architectural Works in the Bill of 
Quantities.

Payment shall constitute full compensation for all labor, materials, equipment, 
tools and incidentals necessary for the completion of this work.

AW-9.0 DOWNSPOUTS AND ROOF DRAINS

AW-9.1 Scope of Works

a) Downspouts

Downspouts shall be 150 mm diameter unplasticised PVC, or as 
indicated in the drav/ings complete with fittings and accessories down to 
the catch basin and water storage tank.

b) Roof Drain

Roof drain shall be of high grade, strong, stainless. Casting shall be free 
from blowholes, porouity hard spots, excessive shrinkage, cracks, or 
other injurious defects shall be smooth and welt cleaned both inside and
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outside and all fin sand roughness removed. Roof drains shall conform 
to the diameter of downspouts. Roof drains shall be provided at the 
upper end of ail downspouts.

AW»9.2 Measurement and Payment

a) Downspouts

Measurement for payment will be based on the length installed and 
accepted.

b) Roof Drains

Measurement for payment for Roof Drain will be based on the number 
of set installed and accepted.

Payment shall constitute full compensation for labor, materials, 
equipment, tools and incidentals necessary for the completion of the 
work.

AW-10.0

AW-10.1

AW-10.2

AW-10.3

AW-10.4

MOISTURE VAPOR BARRIER 

General

The work to be done under this section includes the furnishing of all labor, 
materials, equipment, and other facilities required to compiete all moisture 
vapor barrier work as shown in the drawings and as specified.
All concrete floor slabs in direct contact with the ground shall be provided with 
moisture vapor barrier to stop movement of moisture from the ground through 
capillary action or osmotic pressure.

Materials

a) Vapor Barrier - Vapor barrier shall be polyethylene sheeting with 
thickness as recommended by the manufacturers and as approved by 
the NPC Representative.

b) Adhesive and/or Tape - Adhesive or tape shall be as recommended 
by the manufacturers as approved by the NPC Representative.

Physical Properties

a) Tensile strength (lb/2" width) is 260.

b) Moisture and vapcr transmission (ASTM F. 96. Procedure E) 
Ungreased gm/sq.m/225 hours is 25. Perms shall be 0.125.

c) Greased (ASTM D1027) 6M/sq. meter/24hours is 8. Perms shall be 
0.27.

Application

Prior to placing the concrete, the hard core fill should be compacted to a
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smooth even surface, eliminating all sharp projections or irregularities which 
may puncture the moisture and vapor barrier. It is preferable in most cases to 
bring the fill to grade with a stiff mix of one part Portland cement and three 
parts sand so placed as to provide a smooth even surface for installing the 
membrane, or to blind the hard core with a layer of consolidated sand. The 
net thickness of consolidated sand above the gravel fill shall not be less than 
6.3mm. Cover the entire area with a layer of moisture and vapor barrier 
extending past the perimeter of the slab and turning up against walls for the 
depth of the concrete. The moisture and vapor barrier shall be lapped and 
the exposed edges of polyethylene shall be sealed by either of the sealing set 
out below. Where pipes and conduits must pass through the barrier, the 
material should be carefully cross slit so that it fits tightly around the pipe, and 
then taped to the pipe with pressure sensitive tape.
Sealing

a) Tape Sealing - To obtain an effective seal, moisture and vapor barrier 
should be lapped 25mm {1”) at all joints and sealed with 50 mm (2”) 
pressure sensitive tape. A 50mm (2") width of polyethylene film is left 
exposed on both edges for joining and it is important to ensure that 
both surfaces are free from moisture and dust, and that the tape is in 
contact with the polyethylene film on both sheets. If necessary, a firm 
base such as board can be placed under the joint and the tape applied 
with firm pressure by hand or by mechanical applicator.

b) Adhesive Sealing - Where adhesive sealing to be used, each alternate 
sheet must be inverted so that the exposed polyethylene strips of the 
alternate sheets of the barrier face downwards, ensuring that botii 
surfaces are free from moisture and dust. The sheets shall be iapperJ 
50mm (2”) to ensure good adhesion and both surfaces shall then be 
coated with adhesive and the joint made in accordance with the 
manufacturer’s instructions.

c) End Joint Sealing - End joint sealing should be effected by cutting the 
ends square, forming a continuous single interlocking fold and sealing 
on both sides with adhesives.

AW-10.5 Vapor Barriers Under Concrete Slab on the Ground Level

After consolidating the sand bed under concrete floors and edge beams and 
before placing the reinforcement, the whole of the sand bed shall be covered 
with a layer of vapor barrier laid in the longest lengths and widest available 
widths, lapped 25mm at all joints and intersections and sealed with the 
pressure sensitive tape. A 50mm width of polyethylene film shall be exposed 
on both edges of the moisture vapor barrier where sealed joints are to be 
made and the contractor shall ensure that the tape is in contact with a film on 
both sheets, all in accordance with the manufacturer’s instructions. 
Alternatively, adhesive sealing may be used in which case each alternate 
sheet shall be inverted, so that the exposed strips of the sheets are in 
contact. The sheets shall be lapped 50mm and both polyethylene surfaces 
coated with the contact adhesive and firmly pressed together to form a 
moisture proof sealed joint. The moisture vapor barrier shall be carried down 
into trenches, turned up at the side edge and after concrete has set, turned 
across on top of concrete slab under cavity flashing.
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AW-10.6 Measurement and Payment

Measurement and payment for Vapor Barrier shall be based on the area of 
material installed and accepted by the NPC Representative.

Payment will be made at the corresponding contract unit price per square 
meter for the pertinent item under Architectural Works in the Bill of Quantities. 
Payment shall constitute full compensation for all labor, materials, equipment, 
tools and all incidentals necessary for the completion of this work.

AW-11.0 GLASS AND GLAZING

AW'11.1 General

The work includes the furnishing of all labor and materials required to 
complete all glass and glazing as shown on the drawings and/or herein 
specified. Mirrors shall be provided and installed where indicated in plans.
The Contractor is responsible for the correct sizes and grades of glass to be 
used. Improperly set glass or glasses which does not meet the requirements 
of its grade and size will not be accepted. Such glass must be replaced to the 
satisfaction of the NPC Representative.

The size of glass indicated is approximate only and the actual size shall be 
determined by measuring the frame to receive the glass. Glazing rabbets 
shall be rigid true, plumb, square, properly primed, clean, dry and dust free, 
before glazing work is started.

Each piece of glass shall have the manufacturer’s label showing the type, 
thickness and quality of the glass. Putty and glazing compound shall be 
delivered to the site in unopened containers, plainly labeled with the 
manufacturer’s name and brand.

AW-11.2 Materials

a) Glass of all windows, doors, transoms shall be of the best quality of its 
respective kind and free from internal or surface defects. Thickness of 
glass shall be as mentioned in the plans. For other qualities and 
thickness refer to recognized standards.

b) Mirror. Where required on the drawings for various purposes, public 
spaces, etc., glass to be selected shall be 6.3mm (1/4") thick, polished 
plate glass with right of rejection. Silver to be deposited evenly on 
selected quality poished plate and protected with electro-copper 
backing, shellac, varnish and paint in an approved standard method.

Each mirror shall bear manufacturer’s label guaranteeing quality and 
compliance with specifications guaranteed for ten (10) years to be free 
from any defects that impair full and complete reflection or that 
present on unsightly appearance. Upon receipt of notice from NPC 
Representative, Contractors shall repair and/or replace without cost to 
the NPC all defective material and workmanship.
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All labor and other incidental materials such as glazing compound, 
shims, glazing clips, securement devices, felt, etc., not specifically 
referenced above but required to provide a compiete satisfactory and 
approved installation. Prior to setting of any mirror on masonry or 
plastered wall surfaces, all such surfaces shall be damp-proofed.
Mirror with frames (in toilet rooms) with kinds, quality and finish as 
specified complete with “theft proof frames shall be furnished and 
installed in all toilet rooms as indicated in the drawings. Mirror shall 
be 6.3mm (1/4") thick with aluminum or stainless steel frame on a 
6.3mm (1/4") thick plywood backing. Space behind walls shall be 
insulated and damp-proofed. Check “flatness of wall plan" prior to 
setting. Perimeter for frame shall be set closely against wall surface in 
all cases. Renew plastering or surface back mirrors and report any 
irregularities to NPC Representative that will prevent mirror frames 
fitting closely to wall surface.

Note: Guarantee is required for all mirrors.

AW-11.3 Installation

a) The glass shall be prevented from all contact with metal or any hard or 
sharp metals by using resilient shims placed at quarter points.

b) Resilient sealant shall be used.

c) Use stops in size permitting a “good grip” on the glass.

d) Glass shall be installed only in openings that are rigid, plumb and 
square.

e) Allow sufficient clearance at edges of glass to compensate for some 
settlement of the building. Clearance shall be 6.3mm (1/4") from edge 
to frame and 3.2mm (1/8") for face.

f) Marking, banners, posters and other decor shall not be applied directly 
to glass surface as these could cause thermal stress.

g) Removal of putty or glazing compound smears from glass shall be 
performed by the glazing Contractor during the metal work life. 
Failure to do so may result in damage to the glass.

AW-11.4 Measurement and Payment

No measurement for payment for Glass and Glazing of doors and windows,
the relevant cost being included in the contract unit price for the pertinent
items for Doors and Windows under Architectural Works in the Bill of
Quantities.
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AW-12.0 GLAZING SEALANT

AW-12.1 General

The work to be done shall consist of furnishing alt labor, materials and other
facilities for the satisfactory performance of all work necessary to complete all 
glazing sealant work as shown on the drawings and specified herein.

AW-12.2 Materials

a) Silicone Rubber should comply with Federal Specifications for silicone 
building sealant and Federal Specifications for one (1) component 
building sealant. Packaging shall be supplied at least in fl. oz. (325 
ml) cartridges and hvo (2) gallons (7.5 litters), bulk pails, net weight. 
The joint width shall not be less than 3.2mm. (1/8"). The joint depths 
shall allow a sealant depth of 3.2mm (1/8") to a maximum of 12.7mm. 
(1/2"). The silicone sealant bead depth shall be less than the joint 
width which is about 2.1mm.

b) Masking Tape. Areas adjacent to joint shall be masked to a sure line. 
Do not allow masking tape to attach clean surface to which the 
silicone sealant is to be adhere. Tooling shall be completed in one (1) 
continuous stroke immediately after sealant application and before a 
skin forms. Masking shall be removed immediately after tooling.

AW-12.3 Method of Application

Sealant shall be applied in a continuous operation. A positive pressure 
adequate to properly fill and seal the joints width shall be employed. Tool or 
strike the building sealant v/ith light pressure to spread the material against 
the back-up material and the joint surfaces such as aluminum (sealant shall 
be applied above 40 °F). A fool with a concave profile is recommended to 
keep the building sealant with the joint. The sealant can be applied at outdoor 
temperature as low as 35 °F provided that surface is clean and dry. Excess 
sealant shall be cleaned from non-porous surfaces, before curing, before 
using a commercial solvent. On porous surfaces, excess sealant shall bo 
allowed to cure and them be removed by abrasion or other mechanical 
means. The sealant shall not be disturbed for at least 48 hours.

AW-12.4 Guarantee

The Contractor shall guarantee the caulking work to be free from defects of 
materials and workmanship for a period of ten (10 years).

AW‘12.5 Measurement and Payment

No measurement for payment will be made for Glazing Sealant, the cost of 
which shall be included in the contract unit price for the pertinent items v/here 
Glazing Sealant is required under Architectural Works in the Bill of Quantities.
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AW-13.0

AW-13.1

AW-13.2

AW-13.3

AW-13.4

I
I AW-13.5

WEATHERSTRIPPING

General

The work to be done shall consist of furnishing materials tools and equipment 
and perfonn labor required to complete all types of weather-stripping for all 
exterior doors and doors noted on the drawings to be light-proof, soundproof 
or dust-proof, install weather stripping in accordance with manufacturer’s 
instructions. Fit tightly at corners to maintain continuity around periphery of 
doors.

Samples

Sample of strips of weather-stripping eiements shall be submitted.

Materials

a) Extruded products shall be of aluminium aiioy 6063 T5.

Extruded architectural bronze.b)

c) Flexible metal products shall be of (zinc, aluminium/bronze/ stainless 
steel).

d) Inserts shall be of vinyl and/or felt.

Fasteners

All extruded weather-stripping and saddles shall be furnished complete with 
screws, color-matched to the items.

a) For fastening to wood, screws shall be of aluminium or bronze.

b) For fastening to metal, screws shall be of self- tapping plated steel.

c) For exterior applications to metal, stainless steel self-tapping screws, 
plated to match the items are recommended.

Installation

included products shall be installed level, square and in proper alignment and 
relationship to work of other trades. Attachments shall be by means of 
appropriate nails, screws, bolls, and/or anchors of corresponding materials.

AW'13.6 Measurement and Payment

No measurement for payment will be made for Weather-stripping, the cost of 
which shall be included in the contract unit price for the pertinent items for 
Doors and Windows where weather-stripping is required under Architectural 
Works in the Bill of Quantities.
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AW-14.0 JOINERY AND CARPENTRY WORKS

AW-14.1 General

These regulations shall apply to all parts of work in which joinery (carpentry 
for permanent features, i.e. excluding formwork or shuttering, wood 
scaffolding, etc.) will be used.

Ail services shall comprise labor, equipment and the supply of the 
appurtenant materials and structural components including off-loading and 
storage at the site unless otherwise specified.

All materials and structural components to be supplied, erected or installed by 
the Contractor, and therefore, ultimately incorporated in the structure shall be 
new and unused unless othenwise specified. They shall be suitable for their 
intended purpose and appropriately matched to each other.

All materials and structural components covered by standards shall meet the 
quality and dimensional requirements thereof.

Early enough before the beginning of fabrication, the dimension of non- 
standardized structural components shall be checked by Contractor on the 
structure unless it is established, for instance, in the Specifications or by 
m.utual agreement, that such checking can be dispensed with or will be 
replaced by the statement of specific dimensions, e.g., in drawings explicitly 
mentioned.

In particular, the Contractor shall verify that such conditions as the following 
do not exist:

• undue humidity of the structure

• Inadequate painting of the structural components intended to be 
installed.

• Lack of possibilities for fixing the structural components and sealing 
them against the respective part of the structure.

Other works which even if not specifically mentioned in the Bill of Quantities 
or Schedule cf Price shall bo included in the Contractual Works.

• Protecting the executed Works and the items handed over execution 
of same from damage and theft up to the time of acceptance.

• Providing small tackle and tools.

■» Supplying consumable stores

• Transporting all materials and structural components, from the storing 
places at the Site to the points of destinations, and return transport if 
necessary.
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• Removal of all contamination (refuse, building, rubbish and the like) 
arising from or in connection with the Contractor's work.

• Installing and dismantling as well as pro\nding all false work and 
scaffolds.

• Making holes in masonry and light weight concrete.

• Supplying and fitting dowels.

• Chemical preservation of timber.

Prior to the start of his operations under this item, the Contractor shall verify 
that all conditions are suitable for the timely and effective carrying out of his 
work. Where unsuitable conditions are found, they shall be reported in writing 
to the NPC Representative and under the NPC Representative's direction 
immediately corrected.

AW-14.2 Quality of Lumber

Lumber indicated and required for various parts of the work shall be of the 
best grade available. It must be straight, sound, bright, of nature growth', well • 
seasoned and conditioned to suit the particular purpose for which it is to be 
used. The material shall be cleanly sawn, square edged, and free from 
injurious shakes, splits, warps, wanes and knots, soft spots and rot. incipient, 
decay and all other defects or imperfections impairing its strength, durability or 
appearance. All structural components shall be made so that when properly 
treated and used they will not warp or crack under any circur»istances 
including stresses due to temperature humidity that will have to be expected. 
Their general conditions on lumber when not mentioned in the succeeding 
particulars are carried and shall apply.

AW-14.3 Fastening

Joints for cabinet work shall be glued aside from nails or other fastening 
device required. The type and strength of gluing shall suit the site of 
installation and intended application (of glues) must not cause any 
discoloration or other damage. Sealing compounds shall be resistant to 
atmospheric influences, shall not harden, and shall not be aggressive.

All nails on surfaces exposed to view shall have flush heads. They shall be 
countersunk. The use of nails with notched heads and screw nails in lieu of 
wood screws shall not be allowed.

All door frames shall be rabbeted and molded. Frames which are In contact 
with concrete shall be anchored by means of 102 mm (4”) common wire nails 
spaced not more than 204 mm (B") apart the contact surfaces.
Anchors, connectors, fastenings, and any rough hardware necessary for the 
completion of the work but is not shown or indicated on the drawings and/or 
specified shall be provided. Such rough hardware shall be of the size and type 
to suit the conditions encountered. Bolts, nuts, washers, hangers, straps and 
other rough hardware is embedded in or in contact with exterior wall of 
concrete masonry or slab or exposed to weather shall be zinc coated unless
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Otherwise specified. Bolls head and nut bearing on wood shall be provided 
with standard steel washers

AW-14.4 Wood Preservatives

All lumbers ultimately in contact with the outside air or permanently with 
particular humid air or connecting to masonry or concrete e.g. windows and 
doors, including lining and casing, shall before being inserted be treated on all 
sides with a suitable wood preservative, in the case of lumber sensitive to 
blue stain, also with a blue stain preventive agent, unless adequately 
protected in manufacture already, e.g. wood work items.

The Contractor shall in the choice and use of the wood preservative exercise 
the care required in the handling of poisonous substances. The wood 
preservative shall also be compatible with the paint and in interior applications 
the wood preservative shall be colorless.

if the NPC Representative has not specified the wood preservative to be 
used, the Contractor may make his own choice of a suitable preservativSj 
subject to the NPC Representative’s approval. Before leaving the workshop, 
the lumber components shall receive a coat of paint.

Lumber surfaces in contact with masonry shall be given two {2) brush coats of 
bituminous paint before installation.

AW-14.5 Materials

Materials for carpentry works shall conform to the following specifications and 
shall be used whenever indicated in the plans or nctod in the Bill of 
Quantities:

a) Kinds of Lumber

1) S4S Yacal, Molave Guijo or approved equal

i) Door and window jambs, sills and mullions

ii) Any lumber in contact with concrete or rriasonry, such 
lumber mentioned above shall be treated with wood 
preservative treating solution.

2) Apitong or approved equal

i) Ceiling frames and hangers

ii) Wooden frames and shelves, cabinets and closet

3) Tanguile, Red Lauan or approved equal

i) Cabinet and closet framing, kiln-dried with moisture 
content not more than 10% when tested

ii) All mouldings, base boards and wood slats.
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iii) Vertical and horizontal studs for interior partitions

iv) Ail T & G board, fascia boards, louvers shall be kiln- 
dried with moisture content not more than 10% when 
tested.

v) Door and window sash frames

4) Kiln-dried Narra

i) Mouldings and lattice works and base boards.

ii)

iii)

AW-14.6 Shop Drawings

Wood handrails, door panels and frames with moisture 
content not more than 10% when treated.

All structural lumber to be used for truss members, 
purlins, cleats, wood plates, girder and rafters shall be 
as indicated in the Civil Design drawings.

Shop drawings with essential dimensions and details for construction may be 
required by the NPC Representative in connection with carpentry and joinery 
work which will be submitted for approval before proceeding with the work.

AW-14.7 Measurement and Payment

Measurement for payment for Carpentry Works will be based on the unit of 
measure specified in the bill of quantities install and accepted by the NPC 
Representative.

Payment will be made at the coresponding contract unit price per unit of 
measure specified in the bill of quantities for the pertinent items under 
Architectural Works.

Payment shall constitute full compensation for all labor, materials, equipment, 
tools and incidentals necessary for the completion of this work.

AW-15.0 MILLWORK AND CABINET WORK

AW-15.1 General

The work to be done under this section shall consist of furnishing all labor and 
materials, and performing all operations temporary and permanent 
woodworks, finished treatment and building-in of all cabinet type items, 
complete in every respect, and incidentat associated woodwork 
appurtenances, the application of all finish hardware in connection with 
finished woodwork in strict accordance with requirements of drawing and is 
specified herein subject to the terms and conditions of the Contract 
Documents.
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All woodwork required to be furnished and installed in connection with finish 
treatment of exposed interior surfaces or spaces, that is cut. fitted, built-in and 
finished structure is hereby subject to the terms and conditions of the Contract 
Documents.

Ail finished millwork that is constructed, assembled and provided with surface 
finish treatments in a shop outside building structure is hereby classified as 
“Cabinet Work". Reference to “surface finish treatment" including the filling, 
staining, shellacking or waxing of all cabinet type woodwork unless noted to 
contrary.

AW*15.2 Work not Included

Woodwork and equipment items specifically indicated on drawing as being 
furnished by the Contractor

AW-15.3 Materials and Workmanship

a) Lumber and Wood (Rough Carpentry Work) shall, unless approved 
otherwise, be new lumber, well-seasoned, air-dried, first quality or 
other specie confonning to requirements thereof of equivalent kind 
and quality. Wood for blocking, grounds nailing strips, and/or other 
woodwork incident to carpentry and joinery and/or for use of other 
trades unless specified otherwise, shall be second quality Apitong or 
approved equal perfectly sound and free from loose knots, cluster 
knots to surface knots that v/ould interfere with or preclude the sound 
attachment thereof and/or securement to other work.

b) Wood for shelves and shelving in coat closets, supply closets, etc.; 
shall be of K.D. Tanguile suitable for painting and varnishing, as 
approved by the NPC Representative.

c) Mill and Cabinet Work
Specie of wood shall be K.D. Tanguile for all items of finished wood 
and cabinet work required to have a natural wood finish, unless 
otherwise specified.

Quality and Workmanship. All wood for interior finished mill and 
cabinet work shall be thoroughly air-cured, kiln-dried stock, 
satisfactory to NPC Representative. All materials specified herein shall 
be product of one mill in so far as practicable. Contractor shall submit 
for approval the name of subcontractor for mill and cabinet work called 
for on scale drawings. Only first-class cabinet type workmanship will 
be admissible an execution of this work, performed by artisans skilled 
in this trade so as to provide cabinet work of the highest trade, finish 
and installation as specified and required.

Care shall be exercised by careful screening to avoid strong contrast 
in color and graining of finished woods for all wood surfaces or trim, 
paneling, wall facing, etc., so that any one room or wall surface v/ill 
present a reasonably uniform appearance. All cutting, framing and 
fitting shall be done as required for accommodation of work of other 
trades. Use of wood chips, shims or other shrinkable materials for 
leveling of plumbing will not be permitted in any form. Mortise and
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d)

e)

0

tendon joints set in an approved type of water and moisture proof glue 
with wedges and/or pinned. Shop mitres, 102mm (4’’) or more to be 
glued and doweled and/or locked with a metal ring. Mitres less than 
102mm (4") shali have concealed spline.

No woodwork shall be installed until such time as plastering is entirely 
dry.

In so far as practicable, all millwork, panelling etc. assembled in shop 
shall be back-painted and finished throughout before delivery to 
building.

Running trim (chair rail), etc. of wood shali have minimum number of 
splices and in each instance bevelled and jointed over a solid bearing 
ground.

In addition to machine sanding, ail interior trim, panelling and 
woodwork shall be smoothed by hand using “00” sandpaper to give all 
woodwork the required smooth surface for exposed finished treatment 
and free from machine and tool marks, abrasion, raised grain and 
other undesirable defects. All woodwork shall be fitted to plaster o.' 
other finished work in careful manner so as not to injure these 
surfaces in any way. Where plaster or other work is damaged or 
disturbed, it shali be restored to its original state and/or make good 
without cost to the NPC at the Contractor’s expense.

Laminated Plastic Plywood or Particle Board. All horizontal surfaces 
where laminated plastic covered wood are indicated on drawings shall 
be cigarette-proof grade. Seconds of the laminate shall bo used as a 
“backing veneer" where concealed.

Centring Blocking, Grounds and Furring. Furnished and installed for 
all above items of woodwork as specified.

Wood Finish Materials. In general, conform to minimum standard 
requirements for kind, quality, functions and characteristics of local 
standards specifications as approved for use and specified herein.

1) Stains, if required, shall be those approved by NPC 
Representative for various types of finishes.

2) Linseed Oil shall be pure, thoroughly settled and either raw or 
boiled as required.

3) White Lead shall be white carbonate of lead ground in pure 
linseed oil.

4) Beeswax shall be pure, unadulterated and of the highest 
quality product of approved manufacturers.

AW-15.4 General Construction, Workmanship, etc.

General. Provide all rough carpentry required and/or necessary for any 
construction works, ladders, staging, scaffolds, and the like. Provide the
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temporary protection for all masonry and other related items during period of 
construction, including temporary centres, stairs treads, etc.

Grounds, blocking, cants, nailing strips and other rough woodwork shall be 
provided for sheet metal work, fabric flashing, and interior woodworks 
required by drawings.

a) Cutting, Patching and Fitting. Perform all cutting and fitting or work of 
other trades as required to secure work herein specified including that 
for any plumbing, heating and electrical work and do ail required 
patching after other trades.

b) Grounds and Blocking. All wood grounds, blocking, centres nailing 
strips, cants, all wood grids for framing, etc., provided as required to 
secure carpentry, millwork, acoustical and insulation work and of sizes 
required.

Grounds shall be sized and dressed to proper dimensions. Ground 
against masonry units shall be secured in place with expansion bolts; 
Grounds that are not satisfactory shall be taken down and approved 
grounds reset at Contractor’s expense. Grounds shall be provided 
behind all wood trim in every instance.

c) Rough Hardware. All nails, bolts, screws and any other rough 
builder's hardware or securement devices required to securely fasten 
all work in place shall be furnished and installed for any work herein.

d) Miscellaneous Millwork

The foregoing items are only intended to represent the principal items 
under this section. The Contractor shall include and furnish all items 
of Carpentry and Millwork. These are generally indicated on the 
drawings and shop drawings of all items and shall be prepared and 
submitted for the NPC Representative’s approval as previously 
specified.

1) Shelving. Generally, 19mm (SM") plywood with solid stock 
tongued front edges, all edges, and supported on cleats, of 
some material secured to walls with expansion bolts in lead 
sleeves. Where hook strips are required, they shall be of 
similar materials and as detailed on drawings, with double 
pronged hooks secured in place by the Contractor.

2) Countertops. Except where metal countertops are required, 
19mm (3/4") laminated plywood with 3.32mm (1/8") standard 
grade linoleum of approved color, cemented down with 
approved type of linoleum adhesive. Where metal edging is 
required, furnished smooth roll edge white metal alloy edging 
strips secured with oval header non-ferrous screws.

3) Drawers. Shall have metal slides with roller bearings, particle 
board or plywood bottoms, solid hard wood boxing, dove-tailed 
and glued. Drawer fronts of solid stock, of selected birch
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and/or as detailed otherwise on drawings and dove-tailed to 
slides and bottoms.

4) Cases and cabinet doors. Unless scheduled otherwise, or 
detailed on drawings, hinged doors for cases and cabinets 
required under work of this section included and provided with 
suitable and/or appropriate hardware supplied by the 
Contractor. Sliding door hardware shall be furnished and 
installed by the Contractor.

5) Miscellaneous interior cabinet work (cases, counters, 
equipment fixtures, and the like. The work included herein 
comprises all items of interior wood cabinet works indicated or 
required by drawings, including all miscellaneous metal 
supports, located throughout all public spaces where interior 
woodwork shall be supplied and built. These shall include all 
the equipment accessories, supports, draw slides, glass and 
glazing, shelves, counters, drawers, etc. complete in every 
respect, provided with beeswax finish and ready to operate.

General construction and quality of workmanship and materials is as specified 
herein. Office racks, interior cases and/or fixtures, supplied by NPC to be 
fitted into or between '‘built-in" case works shall be delivered to Cabinet 
Carpenter Contractor for in NPC and assembled with his work. In all 
instances, over-all length of such cabinets, cases, fixtures, shall be verified so 
as to fit in an approved manner when installed and/or assembled without 
disfigurement or cutting at job site.

Contractor shall thoroughly examine drawings and Schedules of Work and 
Finishes and shall be responsible for furnishing, installing and file surface 
trealment/finishing of all wood items.

AW-15.5 Wood Finish Treatment

The wood finish treatment for all exposed wood surfaces shall conform to the 
following, except where or when approved otherwise by NPC Representative. 
Finish treatment in general applies to the finishing of Narra or Tanguile 
plywood panels. The intent of the surface finish requirements specified 
hereinafter are to simulate the best grade quality of workmanship and 
materiais in local use, applied by skilled and experienced wood finishers and 
painters.

All exposed interior woodwork throughout building structure except laminated 
plastic covered plywood and woodwork specified to be painted shall be 
carefully prepared to receive the following finish treatments.
Preparation of wood surfaces

Prior to application of any finish treatment, all wood surfaces shall be 
thoroughly cleaned of all foreign matter, dirt, oii, grease, cement plaster 
stains, finger marks, and the like. Shouid badly disfigured or damaged 
surfaces be encountered that are unsuitable to receive finish treatment, 
attention shall be called to NPC Representative before proceeding and await 
his conclusion.

NATIONAL POWER CORPORATION V1 •AW-27



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. CONSTRUCTION, IMSTALLATICN, 
TESTING, AND COMMISSIONING OF S MVA VIGA 
SUBSTATION

LuzP21Z1223Sdg

All exposed surfaces of any woodwork, either mill or cabinet shall be entirely 
smooth and unblemished when erected.

Smooth thoroughly using a fine grade of waterproof sandpaper. Sand a 
second time with sandpaper moistened with best quality refined linseed oil.

Where crevices, deep open jvood pores and any other defective surfaces are 
present, that are “re-faceable", they shall be filled with “stopping wax", 
prepared as follows:

i) In an iron pot, put one cupful of common shellac, one 
teaspoonful of powder resin, one piece of base wax the 
size of half and average size walnut and a teaspoonful 
of powdered lemon chrome or other coloring matter to 
match color of wood.

ii) Heat and stir thoroughly until prepared compound is 
fully melted and mixed so as to be uniform In texture. 
Turn portions of melted compound out between tv/o flat 
boards and roll to form cylindrical sticks while still 
plastic.

iii) As previously specified, thoroughly and tightly fill ail 
holes, crevices, open pores in wood and minor 
defective areas in wood surface by first melting sticks 
on a hot iron or small benzene lamp, ns if It wore 
solder.

iv) Defective surfaces, where certain type of natural 
defects occur in wood that do not provide good seats to 
receive “stopping wax" shall be enlarged and slightly 
under-cut around edges so as to assure the forming of 
a solid key when crevice is filled.

v) To finish surface after stopping, strike off protruding 
stopping and smooth with glass paper, so as to leave 
all surface clean, perfectly smooth and ready for final 
finish treatment.

AW-15.6 Finish Hardware and Show Case Lighting

These items as they relate to all cabinet work, furnished and installed 
complete by this Contractor. Finish hardware for cabinet work and show case 
lighting fixtures shall be of the highest quality product as selected'by NPC 
Representative. Conlraclor shall examine same, determining before 
application that items will perform the function and purpose for which they are 
intended and apply them in an acceptable manner.

When cabinet v/ork shop drawings are submitted for approval by the 
Contractor, a detailed cabinet hardware schedule will be prepared by the NPC 
Representative.

NATIONAL POWER CORPORATION VI-AW-23



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. CONSTRUCTION, INSTALLATION. 
TESTING, AND COMMISSIONING OF 5 MVA '/IGA 
SUBSTATION

LuzP21Z1223Sdq

AW-16.2

coat of water resistant coating after cutting and fittings, and prior to 
installation.

Samples

Sample shall be submitted showing the corner sections of wood doors and 
jambs.

AW-16.3 Workmanship

The Contractor shall take special care in the manufacturing and assembly 
process of joint work. All joint works shall be done in accordance with 
accepted practices and shall be accurate and clean so as the joined elements 
fit perfectly together.

AW-16.4 Materials

Flush Type - Hollow Core Plywood shall be of first class quality marine 
plywood and the color shall be approved by the NPC Representative.

Framing shall be kiln-dried treated Tanguile for exterior framing and kiln-dried 
Tanguile for exposed edge framing.

Panel Type Tanguile, KD shall be used for panel doors, stiles and rails; grain 
and color suitable for natural finish.

Jambs shall be S4S Yakal, common to all doors.

AW-16.5 Installation

a) Each door shall be accurately cut, trimmed and fitted to its frame and 
hardware.

b) Allowance shall be given for painter’s finish and possible sv/elling or 
shrinkage.

c) Clearance shall not exceed 3.2mm (1/8") at lock and lianging stiles 
and at top; and, 6.3mm (1/4") at bottom.

d) All comers shall be rounded to 0.07mm (1/26") radius. Lock and rail 
edges shall be slightly bevelled.

e) The screws for hardware shall not be driven, but merely started by 
driving and then screwed home.

f) All doors shall operate freely and with all hardware properly adjusted 
and functioning.

g) Doors shall be installed complete with finishing hardware, e.g. 
doorknob with key, hinges, doorstop, etc.

AW-16.6 Measurement and Payment

Measurement and payment for Wood Doors will be based on the number of 
sets installed and accepted by the NPC Representative.
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I Payment will be made at the corresponding contract unit price per set for the 
pertinent item under Architectural Works in the Bill of Quantities.

Payment shall constitute full compensation for all labor, materials, equipment, 
tools and incidentals necessary for the completion of this work.

No measurement of payment for doorjambs, payment being included in set.

I

AW-17.0 ALUMINUM DOORS AND WINDOWS

AW*17.1 General

The contractor shail furnish and install all aluminum doors and windows in 
accordance with the applicable drawings specification and manufacture’s 
standards. Samples of aluminum sections shall be submitted by the 
Contractor to the Contracting Offices for approval before fabrication 
commences.

AW-17.2 Materials

Aluminum Glass Door

Aluminum glass doors shall be double swing, full glass and floor hinge type 
complete v/ith transom; hardware and accessories as indicated in the 
drawings.

Aluminum Glass Windows

Aluminum glass windows shall be a combination of mixed and slide type or as 
indicated in the drawings.

Color for both doors and windows frames and accessories shall be anodized 
olive brown, preferably “Analok", “Kalcolor" or approved equal.

Members, sizes, extrusion processes and other characteristics of aluminum 
shall be referred to “ALUMINUM WORKS" and/or Drawings.

Glass Panels shall be (.006m*0.008mm) thick tinted bronze or as indicated on 
the drawing.

Aluminum glass doors and windows shall be products of reputable, national 
known manufacturers approved by the Contracting Officer preferably 
manufactured by “Hooven Philippines’, “Permaline" or approved equal.

AW-17.3 Installation

Doors and windows shall be installed in strict accordance with the accepted 
manufacturer.
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AW-17.4 Measurement and Payment

Measurement and payment for Aluminum Doors and Windows will be 
based on the number of sets installed and accepted by the NPC 
Representative.

Payment will be based at the corresponding contract unit price per set for the 
pertinent items under Architectural Works in Bill of Quantities.

Payment shall constitute full compensation for all labor, materials, equipment, 
tools and incidentals necessary for the completion of this work.

AW-18.0 FINISHING HARDWARE

AW-18.1 General

This section includes furnishing and installing all finishing hardware, complete. 
The schedules in this section are intended to indicate the various hardware’s 
but are not guaranteed as to quantity. The Contractor shall check the 
schedule and drawings for count and any item similar location elsewhere in 
the building.

In order to identify and establish each kind of hardware, genuine American, 
Japanese & European products shall be used.

I

AW*18.2 Packaging and Marking

Each item of finishing hardware shall be individually packed and delivered in 
the manufacturer's original container. Each package or box shall be clearly 
marked with the manufacturer’s name, catalogue number and other markings 
required for easy identification of the hardware.
A packaging list should be furnished to clearly identify the quantity and type of 
hardware in every box numbered in accordance with this list.

All hardware shall have the required screws, bolts and fastening necessary for 
installation packed in the same package with hardware. All packages shall be 
legibly and adequately labeled indicating the part of the work for which it is 
intended.

AW-18.3 Qualified Supervision

Materials shall be procured from a source of supply approved by the NPC 
Representative as competent to correctly evaluate the plans, details, and 
specifications and be prepared at all times to promptly and satisfactorily 
sen/ice the hardware on the job. This supplier must be an established 
Contractor for builder’s hardware who meets all above requirements and who 
operates an office in this field.
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I

I

AW-18.4 Material Specification

a) Butt Hinges shall conform to U.S. Federal Specifications unless 
otherwise specified.

1) For doors up to 914mm (3’ - 0") wide or less, 90mm x 90mm 
(3-1/2" X 3-1/2") hinges shall be used.

2) For closet doors, use long span hinges.

3) Where the jamb trim projects to such an extent that the width 
of the leaf of butt hinges will not allow the door (in normal 
opening) to clear such trim, butt hinges with leaves of sufficient 
width shall be provided.

4) Finish and Material

i) Hinges used for doors to receive point shall be 
Bonderized and prime coating for painting.

ii) Hinges used for doors to receive natural finish 
shall be wrought steel highly finished, polished 
and plated.

iii) Use only non-ferrous material butt hinges for 
doors exposed to the weather.

b) Lock-sets shall conform to U.S. Federal SpecificaJons.

c) Hardware Selection and Door Control. To obtain satisfaction and 
maximum services, consideration should be given to all of the 
following basic factors:

i) Proper lock selection. Depends on expected usage 
(lock, series, function), climatic conditions.

ii) Proper installation. The use of right installation tools is 
recommended.

iii) Proper door control. To protect locks and other 
hardware items, the use of door closers and other 
control devices is vital under certain conditions.

d) Keying and Key. Locks shall be keyed in sets and sub-sets to provide 
maximum expansion. All sets shall be grand master keyed, and ail 
entrance locks shall be great-master keyed. Designation shall be by 
the NPC Representative.

Permanent cylinders with construction inserts are to be assembled 
with all locksets. Change keys are to be.packed in cartons marked 
“packing list". On completion of the job, the NPC Representative will 
collect all construction keys, remove the construction inserts from the 
lock cylinders and distribute the lock change keys as directed. Retain 
Contractor and construction keys for future key system control.
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Construction

a) Mechanism. Wrought steei zinc plated and dischromated with coii 
compression springs.

b) Exposed trim and parts. Wrought brass, bronze, aluminium or 
stainless.

Installation. For hoilow wood doors and frame, uniform application regardless 
of function completely reversible for R.H. or L.H. doors.

Warranty. Locksets are engineered to meet or exceed applicable government 
and industry standards for strength, durability and performance. They are 
fully guaranteed against defects in materials for workmanship.

• Door Closers

• Push/Pull Handles 

n Door Stops

• Door Catches

AW*18.5 Installation and Hardware

All hardware shall be installed in a neat, crafts manlike manner follov/ing the 
manufacturer's instruction. Fasteners supplied together with the hardware, 
shall be used to secure the hardware in place. Wood screws set in expansion 
shields, shall be used for securing hardware to concrete or masonry surfaces. 
Through-bolts shall be used where specified or necessary for satisfactory 
installation. After installation, hardware shall be protected from paint, stains, 
blemishes and damage until acceptance of the work. All hardware shall be 
properly adjusted and checked out in the presence of the NPC Representative 
to see that the hinges, locks, bolts and closers operate properly. A.ny en-or in 
cutting or fitting, or any damage to the adjoining work shall be replaced as 
directed.

AW-18.6 Measurement and Payment

No measurement for payment will be made for Hardware, the cost of which 
shall be included in the contract unit price for the pertinent items where 
hardware is required under Architectural Works in the Bill of Quantities.

AW-19.0 PAINTING AND VARNISHING

AW-19.1 General

The work to be executed under this section shall include the furnishing of all 
materials, labor, tools and ladders, scaffolding and other facilities necessary 
for the satisfactory performance of all work necessary to complete all painting 
and finishing of all surfaces throughout the interior and exterior rjf the building, 
except as otherwise specified.
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The Contractors, providing the labor, materials or both for this project are 
specifically referred to the General Contract plans, to the General Conditions 
of the specifications, to alt the Sections of the Specifications and to the 
various other sub-contract documents which may affect the completion of any 
sub- contract work. In the absence of a complete agreement between sub
contractors, supply dealers or others affected by the construction of this 
project, the General Contractor shall be held responsible for the co-ordination 
of all the work.

The Contractor shall examine all sections of this specification and perform all 
paintings called for therein.
All wood work in ceiling, partitions, handrails, cabinet work, grill work, 
mouldings and others as specified by the NPC Representative shall be 
painted/varnished.

AW-19.2 Inspection of Surfaces

Before starting the work, the Contractor shall inspect all surfaces to be 
painted. If the surfaces cannot be put in proper condition to receive paint by 
customary cleaning methods or sanding or sparkling, the Contractor shall 
notify the NPC Representative in writing. The NPC Representative will cause 
these defects to be reminded. The commencing of the work by the Contractor 
indicates his acceptance of the surfaces to be painted and assumes 
responsibility for the rectification of any unsatisfactory finishing, resulting from 
his negligence.

AW-19.3 Materials

All paint materials shall meet the requirements of the Philippine National 
Standard Specifications for Paintings.
Paints shall be brought to the Site in tightly closabie, convenient, original 
containers, if nothing to the contrary is stipulated in the Specifications. The 
containers shall be marked In a durable manner with the following particulars:

• Maker

• Paint and relevant thinner

• Gross and net weights

• Date of supply by the maker’s factory

The openings of the containers shall leave enough room for a stirring 
appliance.

All containers shall be kept tightly closed until the contents are to be used. 
Immediately prior to use of the contents and before pouring into smaller 
containers for working purposes, any skin shall be removed and the contents 
stirred thoroughly, if necessary with a stirring appliance.

Paints, thinners and filling cements which are not required for immediate use 
shall be protected against the action of frost and heat.
Only thinners supplied by the makers of the paint or those described by them 
as suitable shall be use for adjusting paints to working consistency. The 
instructions of the maker shall be followed in this respect.
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Paint and filling cements shall be used in accordance with the maker's 
instructions.

The Contractor shall obtain from the manufacturer and shall submit to the 
NPC Representative a paint manufacturer's guarantee for the quality of each 
painting material and that each coat of paint is compatible with previous and 
subsequent coats.

Paints which do not have to be prepared by mixing several constituents just 
prior to use shall be brought to the Site in such a state of readiness that they 
need only be adjusted to brushing or spraying consistency to meet the 
relevant working conditions (e.g., temperature), by adding the particular 
thinners in accordance with the maker's instructions.
With the exceptions of ready-mixed materials in original containers, all mixing 
shall be done at the job site. No materials are to be reduced or changed 
except as specified by the Manufacturer of said materials.

The quality of the paints shall be such that they form no solid sediment and at 
most a slight skin in unopened original containers within 6 months - calculated 
from the marker’s delivery date. A paint which has formed a solid sediment or 
more than just a slight skin in the unopened original containers by the lime of 
use or which cannot be processed satisfactorily shall not be used. A 
sediment shall be regarded as solid if it cannot be dispelled quickly and 
completely by stirring.

The use of white zinc {lithophones) will not be allowed.

A place will be designated by the NPC Representative fcr the storage of paint 
materials and tools. Whenever it may be necessary to change the location of 
this storage place, the Contractor shall promptly move to the newly 
designated place. The storage space floor shall be adequately protected from 
damage and from paint. Paint shall be covered at all times, safeguards taken 
to prevent fire.

AW-19.4 Colors and Samples

All colors shall be subjected to the approval of the NPC Representative. 
Tinting of matching colors shall be done under the supervision of the NPC 
Representative, in all cases, a sample shall be applied on the job and the

NPC Representative must give his approval before work is commienced. if 
required, three panels, 200 mm x 250 mm (8” x 10") of each color and finish 
shall be prepared in advance, with the NPC Representative. “Of color 
selected" shall be understood as all coats specified herein

AW-19.5 Workmanship

All work shall be done by skilled mechanics with high quality v/orkmanship. 
All paints shall be evenly applied so as to be free from sags, runs, crawls or 
other defects. All painting materials shall be meet the requirements of stress 
arid shall be in accordance with the relevant standards. All coatings shall be 
of proper consistency and well brushed out so as to show the minimum of 
brush marks, except varnish and enamel which shall be uniformly flowed on.
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All brushes shall be clean and in good condition, with heavy brushes 
preferred. Light brushes shall not be permitted.

Paint shall be thoroughly stirred so as to keep the pigment evenly in 
suspension when paint is being applied.

No painting shall be done under conditions that are unsuitable for the 
production of good results. No oil painting shall be done in damp weather.

Application of succeeding coats shall strictly follow the over-coating times 
specified by the paint manufacturer. If no specific data are available, all coats 
shall be thoroughly dry before painting shall be applied. At least twenty-four 
(24) hours shall be allowed between coats. Exterior painting under damp/wet 
conditions is not allowed.
Painting coat as specified are intended to cover the surfaces perfectly, if 
surfaces are not fully covered, further coal shall be applied to attain the 
desired evenness of the paint application.

All parts of moldings and ornament shall be left clean and true to details.
All finish shall be uniform as to sheen, color and texture, except when glazing 
is required.

AW-19.6 Protection

The Contractor shall protect the work of ail other trades against damage or 
injury by his employees, or by his materials, tools or utensils used in 
connection with this contract. Any damage done by him shall be repaired at 
his own expense, without additional compensation beyond the contract price.

The Contractor shall note that some damage to paint-v/crk during shipment, 
storage, and building-in and particularly during grouting of the steel lining is 
unavoidable and the application of all protective treatment shall be 
programmed accordingly. Care shall be taken to remove salt crystal liable to 
become deposited during the sea transport and/or storage at seaport by 
thorough washing with clean fresh water. Before any coat of paint is applied, 
the surface shall be prepared as hereunder described, so that it is clean and 
free from all deleterious matter and completely dry.

The Contractor shall be responsible for the complete shop and field coals. 
Shop coats shall be checked for good quality and where necessary, before 
proceeding with the painting or coating operations at Site, the Contractor shall 
clean and repair, including smooth trowel, all shop coats which are defective 
or damaged.
Protect all parts of the building from paint drops by using clean drop cloths 
and remove all paint inadvertently placed or dropped on exposed surfaces 
without damage to same. Close various spaces while painting and exclude 
dust until finish is dry.

Plumbing systems shall not be used to wash paint brushes or containers.

Temporary or permanent welding shall not be permitted on areas where the 
welding will damage paint or other protective coalings, unless the areas of 
coatings whicfi would be damaged thereby are accessible for repainng and

NATIONAL POWER CORPORATION '/l-AW-37



BID DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. CONSTRUCTION, INSTALLATION. 
TESTING. AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

_______________ LuzP21Z1223Sdg

I
I

inspection. Materials which have been painted shall be handled with care and 
protected as necessary to preserve the coating in good conditions.

AW-19.7 Paint Application

Materials, which are subject to working instructions, shall be treated according 
to these instructions, unless stipulated differently by the relevant paint 
manufacturen

Paint, gloss and coating may be worked manually or by machines, unless a 
particular execution has been stipulated in the Specifications.

Paint, gloss and coat shall be bond firmly and be of even surface without 
scars and strips.

The surface shall be smooth, if not otherwise stipulated in the Specifications, 
such as finely or coarsely granulated.

Any paint, gloss or coating shall be applied without filling to create a uniform 
surface or. when gloss is being applied, a flowing surface with the required 
materials according to instruction manuals, of v/hite or light shade, unless 
otherwise stated in the Specifications.

Top finish shall be high-gloss, unless otherwise stated in the Specifications.

If flat levels are to be formed, the prime coated surfaces shall be completely 
being covered with suitable undercoat filler ribbed and smoothed, 
primer protective coating shall be applied on woodwork according to 
manufacturer’s Instruction. If several coats are requested, the preceding coat 
shall need to be dried before applying the subsequent one. This does not 
apply for wet-on-wet techniques.

Drying periods prescribed by the manufacturer shall be obsen/ed, for open 
surfaces, as well as for edges or irregular surfaces. All edges at doors, 
windows, skirting, sockets, etc., shall be of sharp and straight line.

New concrete and masonry surfaces must be thoroughly naturalized either by 
brush or spray with a solution of 2 kg. of zinc sulfate to each gallon of water.

Surfaces so treated shall be tested to ascertain that alkalinity is removed; 
otherwise a second treatment with the same solution shall be applied. Within 
24 hours after drying, all crystals on the surface must be brushed off applying 
the prime coat.

Metal works shall be kept clean and free from corrosion following installation. 
Abraded surfaces shall be retouched prior to finish painting, using the same 
type of paint as prime coat. Galvanized metals shall be weathered or pickled 
with the approved metal primer in accordance with printed instruction of the 
manufacturer.

Where components parts of steel or aluminum alloys meat, joints shall be 
sealed so that no moisture can penetrate between the contact surfaces.
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Rivet and boll heads, protruding corners, sharp section edges and piaces of 
difficult access shail be pre-treated.

The paint shall be applied in coats which are as uniform as possible.

The first priming coat shall be applied by brush. Further coats shall be 
applied by brush if nothing to the contrary is stipulated in the Specifications.

Smaller and specially shaped brushes shall be used for rivet and bolt heads, 
protruding corners, sharp section edges and places of difficult access.

When applying paints by spray-gun, the object to be sprayed shall not be 
contaminated by water or oil in the compressed air.

In paint systems involving coats, the various coats of paints shall be 
distinguishable from each other by their shade.

All coats of print shall be applied only to clean, dry and non-greasy surfaces. 
In multi-coat paint systems, the coat last applied shall always be sufficient dry, 
free from any superficial moisture and from dust and dirt before applying the 
next text coat; only when using the moist oil type of paints may it be 
necessary for the previous coat to be hard dry.

The Contractor shall inform the NPC Representative in good time before 
starting to apply the next coat so that the NPC Representative shall have the 
opportunity of approving the previous coat.
Painting work shall not be carried out at a temperature below +5 °C and 
above 50 0C. In addition, painting work shall not be carried out on surface 
affected by the action of rain, fog and moisture or water of condensation; work 
started on such surfaces may not be continued until the surfaces to be 
painted are completely dry.

AW-19.8 Painting Systems

All surfaces which are required by the Finish Schedules or specifications to be 
painted, or otherwise finished, shall be given coats of paints or varnish as 
specified herein. Individual directions printed on the label of the approved 
paint and varnish shall be strictly followed. Paint thinner or linseed oil of the 
same brand as the paint to be thinned shall be used.
All materials, supplies and articles furnished shall be the standard products of 
superior quality. All constituent materials shall conform to the applicable 
provisions of the latest edition of ASTM Specifications.

The following list indicates painting materials 
considered suitable for various parts of the works.

Concrete and Plastered Surface

of special compositions

Any concrete, cement plaster exposed to high humidity 3 coats of a highly 
weather-resistant synthetic resin-based paint. The first coat shail contain 
from 5% to 20% thinner as the surface requires.

All concrete (walls, foundations, etc.) backfilled with soil or submerged.
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• 1 coat of coal-tar epoxy.

• 2 coats of a mineral-filled water resistant coat-tar epoxy.

Concrete, cement plaster, etc. exposed to oil, surface shall be dry, if possible 
sandblasted, clean and slightly roughened.

• 1 coat with a plastic-modified hydraulic mortar.

• 2 coats of an oil-resistant synthetic resin based paint.

Concrete exposed to Mechanical and Chemical attack.

• 1 coat of colorless 2- pack epoxy based paint; this shall contain from 
10% to 20% thinner as the surface requires.

• 2 coats of 2-pack epoxy-based paint.

Concrete flooring exposed to mechanical wear and oil.

• 3 coats of chlorinated rubber-based paint. The first coat shall contain 
15% thinner.

Internal concrete, plastered walls exposed to abrasion.

» 3 coats of an oil-free, synthetic resin-based, dust-binding paint.

Concrete flooring subject to minor mechanical wall.

• 2 coats of an oil-free, synthetic resin-based, dust-binding paint.

Internal plastered ceilings and walls.

• 2 coats of a polyvinyl-acetate dispersion type, non-chalking paint. 
First coat shall contain up to 30% thinner of clean, fresh water as the 
surface requires.

Wooden Surfaces

a) Exterior Parts-

b) Surface shall be smoothed down with adhesive; if machine sanding is 
involved, a sanding Is involved, a sanding sealer to bind the fibres 
shall be applied; the surface shall also be dry and free from dust.

• 1 coat of fungicide and bactericide ingredients after first coat.
• 2 coats of synthetic resin-based lacquer with white active 

pigments.

c) Interior Parts - Aoplication of varnish on wooden interior walls, 
partitions, T&G ceiling panelling and closets/cabinets.
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All materials, supplies and articles furnished shall be the standard 
products of a known manufacturer approved by the NPC 
Representative.

1) First Coat. Fill open grained wood with natural wood paste 
fillers, as is, or mixed with oil-wood stain to obtain desired 
shade. Apply along the grain within 30 minutes. Let dry 
overnight and sand lightly.

2) Second Coat. Apply any one (1) of the colors of oil-wood 
stain: oak, walnut, marble, and mahogany. Dry overnight and 
sand lightly.

3) Third Coat. Spray required coats of lacquer sanding sealer. 
Let dry for 30 minutes and sand to smooth.

4) Choice of any of the following topcoats:

• Clear flat lacquer-for standard flat effect.

• Clear dead flat lacquer - for complete flat lacquer.

• Super dead flat lacquer - for complete flat lacquer.

• Clear gloss lacquer-for standard gloss effect.

• Water white gloss lacquer - for brilliant crystal clear effect.

• Versatile spar varnish - for glossy thick coating also 
applicable for exterior wood surfaces.

When spraying under high humid conditions, add up to ten per cent 
(10%) by volume of lacquer thinner retarder to prevent blushing of 
lacquer products.

Steel Surfaces

Details are given General Technical Requirements.

AW-19.9 Measurement and Payment

Measurement of payment for Painting and Vanishing will be based on (he 
area applied and accepted by the NPC Representative.

Payment wili be made at tne corresponding contract unit price per square 
meter for the pertinent items under Architectural Works in the Bill of 
Quantities.

Payment shall constitute full compensation for all labor, materials, equipment, 
tools and incidentals necessary for the completion of this work.
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AW-20.0 CONCRETE FLOOR HARDENER

AW-20.1 General

The work under this section shall be undertaken by skilled tradesmen 
experienced with this kind of work. The work to be done shall consist of 
furnishing all labor, materials and provision of tools and equipment necessary 
to complete the application of Floor Hardener.

AW-20.2 Materials

Floor hardener shall be non-metallic a mixture of especially graded mineral 
aggregates crushed and sieved to produce sharp granules. It should be 
extremely hard and must be highly resistant to abrasion, impact, chemical 
and acid, attack and will not oxidize under any circumstances. It should be 
non-metallic and must be a mixture of graded Silicon Carbide and Aluminum 
Oxide Aggregates.

AW-20.3 Measurement and Payment

Measurement and payment for Concrete Floor Hardener will be based on 
the area placed and accepted by the NPC representative.

Payment will be made at the corresponding contract unit price per square 
meter for the pertinent item under Architectural Works in the Bill of Ouantiliss.

Payment shall constitute full compensation for all labor, materials, equipment, 
tools and incidentals necessary for the completion of this work.

AW-21.0 FIBER CEMENT BOARD

AW-21.1 General

The work to be done under this section includes the furnishing of all labor, 
materials, equipment, tools and other facilities necessary to complete the 
work.

Boards for walls of the type and thickness indicated shall be properly installed 
and coordinated with the work of other trades.

AW-21.2 Materials

Fiber cement board for wall shall be of Portland cement, sand, cellulose fiber 
and water autoclaved, immune to water damage, fire resistant, durable, rot 
and termite proof.

AW-21.3 Handling and Storage

Boards shall be stacked on edge or laid flat on a smooth surface. Edges and 
comers shall be protected Irom chipping. To ensure optimum performance, 
store sheets under cover and keep dry prior to fixing.
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AW-21.4 Installation

Fiber cement boards shall be fixed by a qualified installer as recommended 
by the manufacturer.

AW-21.5 Framing

Steel channel shall be used at maximum spacing of 600mm x 600mm O.C. 
B.W. Six (6) millimeter thick board shall be fixed to 
metal frame with 2mm 0 galvanized fiber cement nail.

AW-21.6 Measurement and Payment

Measurement for payment for Fiber Cement Board will be based on the area 
install and accepted by the NPC Representative.

Payment will be made at the corresponding contract unit price per square 
meter for the pertinent items under Architectural Works in the Bill of 
Quantities.

Payment shall constitute full compensation for all labor, materials, equipment, 
tools and incidentals necessary for the completion of this work.

AW-22.0 SOIL TREATMENT

AW>22.1 General

AW-22.2

The work to be done under this Section shall include ail labor, materials, tools 
and equipment necessary for soil treatment.

The Contractor shall treat the soil under the building and immediate 
surroundings to make it impervious and toxic to subterranean termites, often 
referred to as white ants or “anay" by application of soil poison solutions.

Material

Material to be used shall be a solution commonly used by licensed companies 
or entities engaged in pest control or pest eradication. Banned solutions must 
not be applied.

AW-22.3 Application

The application of solutions follows the sequence of construction and the 
following are the order treatment:

a) Thoroughly saturate every linear meter of excavation for footings and 
other cement work.

b) After grading and leveling the soil in the ground and layers of gravel 
laid preparatory' to the pouring of concrete, flood or soak every square 
floor area.
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C) As soon as the building is ccnstmcted, just prior to the landscaping of 
the lawn and garden, satinalo every linear meter perimeter of the 
building, about three (3) meters wide, with the termite proofing 
solution.

I

d) Treat earth fills thoroughly as they may carry termite colonies. As 
soon as the fill is packed and leveled, saturate every one square 
meter area with 4 litters of the termite-proofing solution.

An ordinary watering can (sprinkiing can) can be used to saturate or saturate 
areas with the termite-proofing solution. However, for convenience and 
thorough and faster application, use a power sprayer with 3 to 5 gallons per 
minute capacity.

AW-22.4 Measurement and Payment

. Measurement for payment for Soil Treatment will be shall be based on the 
unit of measure specified in the bill of quantities installed and accepted by the 
NPC Representative

Payment will be made at Ihe corresponding contract unit price per unit of 
measure specified in the bill of quantities for the pertinent items under 
Architectural Works.

Payment shall constitute full compensation for ail labor, msteiials, 
roo's and incidentals necessary for the completion of this v/crk.

nqu:pment.

AW-23.0

AW-23.1

PLUM3IMG FIXTURES AND FITTINGS

General

AW-23.2

The work covered by this section of the Specifications consists in furnishing 
all plant, labor, equipment and tools, articles, appliances and materials and in 
performing all operations in connections with the installation of alt plumbing 
fixtures, fittings and accessories, complete, in strict accord with this section of 
the Specifications or indicated on the drawings, are included in this work.
Make

AW-23.3

The model numbers herein given are intended to illustrate the quality and 
design of fixtures that will be required. American standard fixtures specified 
herein and any substitution made to any item of fi.xtures specified must first be 
approved by the NPC Representative.

Trade Marks

All plumbing fixtures and fittings must bear the trademarks cf the 
manufacturer.

Maintenance Manual shall be submitted including complete instructions for 
replacing valve washers and strainers and give manufacturer’s recommenda
tions as to cleaning finish fixture surfaces.
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AW-23.4

AW-23.5

AW-23.6

Submit samples of valves, faucets, trims and others for approval of the NPC 
Representative.

Fixtures

a) Water Closet - as shown in the drawings or as specified in the Bill of 
Quantities

b) Lavatory - as shown in the drawings or as specified in the Bill of 
Quantities

c) Urinal - as specified in the Bill of Quantities

d) Double Tub - Stainless steel sink

e) Bibbs - Nickel Plated Copper or Brass Alloy

f) Shower Heads - Nickel Plated Copper

g) Plated clips and 19mm (3/4") caps on wall or as indicated on (he 
drawings.

h) Floor Drain - Stainless or Brass Alloy

i) Clean-outs - Brass alloy 

Installation

Plumbing fixtures shall be installed free and open in a manner to afford 
access for cleaning. All brackets, cleat, plates and anchors required to 
support the fixtures shall be furnished in a rigidly manner. Water closets shall 
be sat on Boll-Wax.

Installed plumbing fixtures shall be kept clean and in working order for 
adequate protection so as not be used by anybody until issuance of 
Certificate of Completion.

All fixtures shall be provided with individual control stop so that each fixture 
may be separately controlled without affecting any other fixture.

All Hush valves shall be eqirpped with vacuum breaking devices.

Toilet Accessories

a) Soap Holders - while, vitreous China to match fixtures quality, brand 
and wainscoting color.

b) Tissue/Toilet Paper Holder - colored, to follow Water Closet brand and 
quality. Provide and fit, ready for use, on most convenient side of wall 
inside each water closet compartment, 750mm (30") above the finish 
floor.

c) Urinal and Toilet Partition and Cubicle Doors- Hard wood laminate 
phenolic boards. Provide polyester coated extruded aluminium
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AW-23.7

AW-24.0

AW-24.1

AW-24.2

d)

framing, non-rusting connection accessories, door hinges and lock 
sets, toilet paper holder, grab handle and accessory hook, signage.

Towel Holder-stainless

e) Liquid Soap Dispenser

Measurement and Payment

Measurement and payment for Plumbing Fixtures will be based on the 
number of sets/pieces installed and accepted by the NPC Representative.

Payment will be made at the corresponding contract unit price per set/piece 
for the pertinent item under Architectural Works in the Bill of Quantities. 
Payment shall constitute full compensation for all labor, materials, equipment, 
tools and incidentals necessary for the completion of this work.

WATERPROOFING

General

The work includes the laying/ installation of waterproofing membrane at the 
roof deck of the building.

Waterproofing materials shall be delivered to the site in their original seated 
containers or packages bearing manufacturer's name and brand designation.

The work shall be performed by the manufacturer’s certified applicators and 
only the best quality of materials and workmanship shall be used in strict 
accordance with the standard practice for this type of work.

Materials

The waterproofing material shall be a complete system of bitumen layers 
supplied by a manufacturer of reputable corporate existence.
Waterproofing materials shall be heat resistant preformed reinforced 
bituminous membrane which has good elongation and recovery characteristic 
when subjected to expansion and contraction movements.

AW-24.3 Surface Preparation

All concrete or masonry surfaces shall be cured for minimum of seven (7) 
days, it must be wood-trawled, smooth, firm, dry, clean and free from rubbish, 
lose or foreign materials and imperfections.

Installation of metal fittings and similar works shall be completed before 
application of waterproofing is done.

Surfaces sliall be properly graded to drain water freely into drain lines. 
Drainage connections shall be set up to permit free flow of water. There shall 
be provisions for mortar cants in the angle formed by the area. If required, 
reglets of about 40mm deep and 40mm wide at 250mm above floor finish 
shall be provided along walls or parapet walls for the v/aterproofirg system.
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AW-24.4 Execution of Work

The waterproofing membrane shall be installed according to the 
manufacturer's instruction. Apply material “patching compound” reinforced 
with “patching fabric" on cracks and other surface imperfections.
The membrane application shall be commenced from the lowest point when 
applied on a surface to fall line to ensure weathered overlaps.

After installation of membrane, careful inspection shall be made for accidental 
damage. Damaged area shall be cleaned and patched with fresh membrane 
waterproofing (minimum patching material of 152mm x 152mm).
Prior to acceptance of the job, all waterproofed surfaces shall be given a 48- 
hour flooding and the Contractor shall remedy at once any evidence of 
leakage. Flooding test shall be done by plugging all drains, building 
temporary dams at opening so that water will be 25.4mm (1”) deep at high 
point of waterproofing.

Concrete topping to be used shall be 20.70MPa as per ACI specifications and 
50mm (2") thick (minimum) excluding the finish and reinforced with welded 
steel wire fabric as per ASTM A185-73 specifications.

In particular, the Contractor shall verify conditions such as the following do no 
exist:

extensive unevenness of the bed 

too rough, too porous, tco smooth surfaces 

sharp edges of boarding and ridges

variation from the horizontal or fall stipulated in the Specifications or 
dictated by circumstances

incorrect level of the surface of the bed

non-rounded corners, edges and channeling

stress and settlement cracks, holes

too moist surface

non-sealing of voids (e.g. in concrete) 

inadequate firmness of the bed 

oily surface

unsuitable type or portion of penetrating structural members 
lack of parts for connecting structural members which penetrate the 
waterproofing

AW-24.5 Guarantee

The Contractor shall guaranty that the work specified in this section wiil be 
free from defects of materials, workmanship and leakage for a period of five 
(5) years from the date of final acceptance. This obliges the Contractor to 
make good the defective work.
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AW-24.6 Measurement and Payment

Measurement of payment for Membrane Waterproofing will be based on the 
area applied and accepted by the NPC Representative.

Payment will be made at the corresponding contract unit price per square 
meter for the pertinent items under Architectural Works in the Bill of 
Quantities.

Payment shall constitute full compensation for all labor, materials, equipment, 
tools and incidentals necessary for the completion of this work.
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MW - MECHANICAL WORKS

MW-1.0 GENERAL

The Work to be done under this section shall include the furnishing of all 
iabor, materials, equipment, tools and other incidentals for all mechanical 
works enumerated hereunder or as shown on the accompanying drawings 
and installation manuals or as otherwise directed by NPC.

The work shall be performed and completed with high quality workmanship in 
accordance with generally accepted modem practice in instaliation/ereclion 
works of Mechanical Equipment for the 5 MVA VIGA SUBSTATION 
PROJECT.

All equipment and materials which the Contractor shall supply and install shall 
be new and unused. They shall be suitable for their intended purpose and 
shall comply with all applicable regulations, quality and dimension standards.

The Contractor shall closely coordinate with other disciplines to avoid 
interference with other works specified in the relevant sections of this 
specification.

MW-2.0 SCOPE OF WORK

It is not the intent of this specification to specify all technical requirements or 
to set forth those requirements covered by applicable codes and standards. 
The Contractor shall furnish high quality work, materials and equipment 
meeting the requirements of this specification and industry standards.

The Contractor shall also be responsible to assess and determine all and every 
work and service although not specifically detailed but are deemed required to 
fully complete the work and smooth execution of the project. Relative costs of 
any additional works or materials which the Contractor deemed required or 
necessary to complete the works shall be included in the bid proposal.

The work to be done under this section shall comprise the furnishing of all 
labor, tools, equipment, supply of appurtenant materials and other incidentals 
including installation/erection and test of all mechanical works enumerated 
hereunder in accordance with the Specifications contained herein and as 
shown in the drawings or otherwise directed by the NPC, which shall consist 
of but not limited to the following:

a) Well drilling. Well development and pumping test with a minimum depth 
of approximately 20m, 50mm 0 well casing and pump suction pipe 
installation and well disinfection;

b) One (1) unit of convertible jet pump, 2.6 m3/hr (11.5 gpm);
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c) One (1) unit of elevated water tank with a capacity of not less than 900 
liters (237 gal);

d) Two (2) units of Wall Mounted Split Type, Inverter Type, Air Conditioner 
of 12,000 kJ/hr minimum cooling capacity for Swilchgear/Auxiliary 
Room, complete with its mounting accessories and controls;

e) Two (2) units of Wall Mounted Split Type, Inverter Type, Air Conditioner 
of 20,000 kJ/hr minimum cooling capacity for Control/Relay Room, 
complete with its mounting accessories and controls:

f) Two (2) units of Wall Mounted Exhaust Fan, 150 m3/hr minimum 
capacity for Restroom and Utility Area, complete with its mounting 
accessories and controls;

g) One (1) unit of Wall Mounted Exhaust Fan Explosion Proof, 450 m3/hr 
minimum capacity for Battery Room, complete with its mounting 
accessories and controls;

h) One (1) lot of Domestic Water Supply Piping materials, valves, including 
pipe fittings, gaskets, flanges, bolts and nuts, pipe supports, excavation 
and backfilling works for embedded pipes and other incidentals to 
complete the domestic water supply piping system;

i) Four (4) units of Portable Type Fire Extinguisher, Clean Agent (HCFC or 
Halotron I Type), 7.1 kg. (15.5 lbs), wall-hung type and UL/FM approved 
to be installed in designated areas as shown on the drawings; and

j) All other works and services required to complete the project.

MW-3.0

MW-3.1

MATERIALS AND EQUIPMENT

General

I

All materials, equipment, devices and accessories shall be new and unused, 
free from all defects and imperfections, and best suited for the purpose 
intended. Materials used in the manufacture and installation of all equipment 
to be furnished shall be of the required quality used in commercial products of 
reputable manufacturers. All equipment or substitute materials to be used 
shall conform to the latest specifications and provisions of approved 
standards of engineering societies or other equivalent standards approved by 
NPC.

All materials, parts and assemblies to be used shall be tested conforming to 
the latest specifications and provisions of approved Standards of Testing 
Materials. Results of the test shall be made to provide means of determining 
compliance with the applicable specifications. When requested, all tests or 
trials shall be made in the presence of NPC's duly authorized representative.
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If Ihe equipment fails to meet the guaranteed performance as determined by 
the test, the Contractor shall promptly make the necessary modifications at no 
cost to NPC.

Brochures, catalogs and other related technical data of materials and 
equipment to be supplied by the Contractor under this contract shall be 
submitted by the Contractor for NPC’s review and approval prior to 
fabrication. Equipment or articles installed or used without such approval 
shall be at the Contractor’s risk of subsequent rejections.

MW>3.2 Applicable Codes and Standards

The design, materials, equipment, manufacturing, construction, installation, 
and testing of all works under this contract shall be in strict accordance with 
the latest edition of all applicable codes and standards, national and local 
laws, codes and regulations, statutes and ordinances.

The latest edition of each standard shall mean the latest edition available at 
the date of contract signing.

All units, dimensions and calculations shall be in metric system.

MW'3.3 Test of Materials

All materials, parts and assemblies to be used shall be tested conforming to 
the latest specifications and provisions of approved Standards of Testing 
Materials. Results of the test shall be made to provide means of determining 
compliance with the applicable specifications. When requested, all tests or 
trials shall be made in the presence of NPC’s duly authorized representative.

If the equipment fails to meet the guaranteed performance as determined by 
the test, the Contractor shall promptly make the necessary modifications at no 
cost to NPC.

MW*3.4 Submittals

The Contractor shall submit the technical specifications/data and 
brochures/catalogs of all equipment and materials to be supplied for NPC’s 
review and approval prior to purchase and/or implementation including other 
necessary documents as required or specified in the relevant sections of this 
specification. Equipment or materials installed or used without such approval 
shall be at the Contractor’s risk of subsequent rejections.
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MW-4.0 DOMESTIC WATER SUPPLY SYSTEM

MW-4.1 General

This section provides the essential information for the design, supply, 
delivery, installation, construction, test and commissioning of the complete 
Domestic Water Supply System to provide the water requirement for the 5 
MVA Viga Substation Project including excavation and backfilling works for 
the piping system.

The work shall include the supply, installation and test of the following 
equipment and materials but not limited to:

a) One (1) lot of Drilling and Well Development, Casing Installation, and 
Well Disinfection:

b) One (1) set of 2.6 m3/hr (11.5 gpm) Convertible Jet Pump and 
accessories;

c) One (1) set of Elevated Water Storage Tank with a capacity of not less 
than 900 liters (237 gal):

d) One (1) lot of Spare Parts (as specified and/or per manufacturer's 
recommendation) for the Convertible Jet Pump for one (1) year 
operation:

e) One (1) lot of piping, fittings, valves and necessary accessories 
including the required excavation and backfilling works for the domestic 
water supply piping system; and

f) Disinfection of water supply line from deep well to distribution systems.

MW>4.2 Drilling, Developing and Testing of Deep Well

MW-4.2.1 General

The Contractor shall furnish labor, materials and equipment and perform all 
operations in connection with the drilling, placing of casing, well development, 
pumping test and disinfection of the well which shall be drilled to an 
appropriate size and depth.

Depth of well shall be approximately at 20m or at a water level suitable for 
drinking purposes. The Contractor shall be responsible for the 
geological/ground water study as to where the well will be drilled taking into 
consideration the location of the elevated water tank and convertible jet pump 
shown on the drawing.
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MW-4.2.2 Drilling

Drilling of the well shall be done by an appropriate method most suited to the 
conditions of the deep well site to be drilled. When necessary, temporary 
casing shall be used in sections in the hole through over burden or unstable 
materials to prevent caving-in of the well.

Drilling shall be extended until such depth wherein at least 2.6 m3/hr well 
capacity is obtained and at a water level suitable for drinking purposes. 
Location of the well drilling site shall be as near as possible to the place of the 
elevated water tank.

MW-4.2.3 Well Completion and Development

The Contractor shall develop the well by an appropriate method most suited 
for the conditions of the well site and placing ready for installation of the 
convertible jet pump.

The Contractor shall undertake all operations pertaining to completion and 
development of the well which shall consist of installation of casing, installing 
well screen In a sand and gravel formation, developing toe water bearing, 
surging and back washing.

All permanent casing materials shall be new. The well casing to be installed 
shall be 50mm 0 Gl steel pipe, while the pump’s suction pipe is 32mm 0 
steel pipe conforming to ASTM A 53 seamless hot dip galvanized, schedule 
40 pipe. Opening of the well screens shall have dimension to avoid the 
sediments to pass into the well and shall be designated to prevent clogging 
and shall be free from jogged edges, imegularities, etc. that will accelerate 
clogging or corrosion.

The Contractor shall provide and install formation stabilizer or gravel pack 
which shall consist of well rounded, water-worm siliceous grains. Angular 
chippings or road stone must under no circumstances be used as formation 
stabilizer/gravel pack material.

The method of placing the formation stabilizer/gravel pack In the annulus shall 
be such that separation of the gravel and bridging is avoided. The formation 
stabilizer or gravel pack shall be of approved type.

The formation stabilizer/gravel pack shall immediately upon completion of 
casing installation, be placed in the annulus between the borehole and the 
casing, in the screened section(s) of the casing by the use of tremie pipe to 
ensure proper installation.

MW-4.2.4 Pumping Test

Pumping lest shall be performed by the Contractor to determine the well 
capacity and other hydraulic characteristics of the water bearing strata.
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The Contractor shall furnish and operate a pump for this purpose that is 
capable of continuous operation at sustained delivery of 2.6 m3/hr (11.5 gpm) 
capacity or more in a duration of a least thirty (30) minutes of pumping test 
operation. Measurements of the volume of water pumped per minute, the 
depth of Static water level before pumping started, the depth of piping level at 
one or more constant rate of pumping, the rate of recovery of water level after 
pumping test stopped, and the length of pumping time of each pumping rate 
shall be made by the Contractor in the presence of NPC or its representative.

The Contractor shall construct ditches or other structures necessary to 
conduct water away from the well.

All the necessary equipment and measuring devices for testing the well shall 
be calibrated and provided by Contractor at his own expense.

After developing and testing operations are completed to the satisfaction of 
NPC, the Contractor shall measure the depth of the well and record the total 
open depth of the well and casing. Sterilization of the well is done by pouring 
a soiufion of one (1) pound of high-test calcium hypochlorite in ten (10) 
gallons of water or as recommended by the Manufacturer subject to approval 
by NPC.

MW-4,3 Convertible Jet Pump

MW-4.3.1 Scope of Work

The scope of work covers the supply, delivery, installation and test of one (1) 
set of convertible jet pump with sufficient horsepower rating capable of 
delivering a rated capacity of 2.6 m3/hr(11.5 gpm) at 35m head complete with 
all controls and necessary accessories, equipment foundation and anchor 
bolts including spare parts required during the 1 year warranty period as 
recommended by the pump manufacturer.

The supply shall include but not limited to the following:

a) One (1) unit of 32mm 0 Gate Valve @ pump's suction;

One (1) unit of 25mm 0 Gate Valve @ pump’s discharge;

One (1) unit of 25mm 0 Check Valve @ pump’s discharge;

Two (2) units of Pressure Gauges @ pump’s suction and discharge;

b)

c)

d)

e)

f)

One (1) set of 32mm0 Stainless Steel Screen with 5mm 0 Slots and 
Brass Foot Valve @ pump’s suction pipe; and

One 1) lot of Standard spare Parts for convertible jet pump as 
recommended by the manufacturer for one (1) year operation.
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MW*4.3.2 Operating Conditions

The convertible jet pump shall be installed in a well suitably drilled and 
developed under Section MW 4.2 of this specification. The pump shall be 
capable of automatically operated by a level switch installed in the elevated 
water storage tank or manually from a local control panel installed in the jet 
pump house.

MW-4,3.3 Materials and Construction

a) Pump Assembly

Pump shall be centrifugal type capable to discharge not less than 2.6 
m3/hr (11.5 gpm) of water against a total dynamic head of not less than 
35 meters. The pump shall be designed to operate continuously or 
intermittently with no fear of damage to the motor.

The materials used shall be cast iron body with corrosion and abrasion 
resistant impeller made of glass filled Noryl plastic or approved 
equivalent. Shaft shall be of high grade stainless steel, designed for 
maximum load-carrying capability.

The pump shall be of convertible jet pump, packer type designed to 
handle source water up to a depth of approximately 15 meters at 
reduced capacity. The pump shall be complete with necessary fittings 
and accessories to provide the safe and reliable operation of the 
pumping system.

Pump shall be directly coupled to the electric motor which complies with 
the latest NEMA standards.

The motor shall be operated on 230V, single phase, 60hz suitable for 
continuous operation. The motor shall be equipped with built-in 
overload protection and automatic reset to assure safe motor operation 
under norma! field conditions.

Motor shall be provided with suitable electrical control and complete 
protective devices. The control relays of the motor starter shall be 
contained in the steel metal enclosures or control panel. The pump 
shall be operated in conjunction with the level controller that is to be 
installed with the above ground Elevated Water Storage Tank.

b) Power Cable

Power supply and control cables shall be included in the supply. Power 
supply shall be sourced from the field office and terminated in the 
pump’s local control panel Installed in the convertible jet pump house. 
The cables shall be sized suitably for the proper pump operation 
conforming to the requirements specified in the relevant Electrical 
specifications.
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c) Controls

Motor shall be provided with suitable electrical controls and complete 
protective devices. The control equipment shall be of level switch 
actuated control type. TTie control relays shall be contained in the steel 
metal enclosures/control panel of the motor starter. The pump shall 
either be operated automatically in conjunction with the level switch 
installed in elevated water storage lank or manual-local control push 
buttons provided at the pump’s local control panel installed in the jet 
pump house.

The local control panel shall include pump starter, circuit breaker, motor 
overload protection, pump control relay, internal 230-24 volt control 
transformer for supplying power to the instruments and control system, 
start/stop push buttons with indicating lights, power supply indicating 
light, failure or trouble alarm and other components required for proper 
operation of the convertible jet pump. The change over switch for 
AUTO-LOCAL operation shall be provided in the control panel.

MW-4.3.4 Jet Pump House

The Contractor shall construct the Pump House which will house the 
Convertible Jet Pump in accordance with the attached Civil Work drawings. 
The pump house shall be provided with lighting and other amenities to 
conform with the requirements specified In the relevant Electrical and Civil 
works Technical Specifications and drawings.

MW-4.3.5 Submittal

The following documents shall be submitted by the Contractor for NPC's 
review and approval:

a) Technical data, specifications and catalogues;
b) Outline, assembly and installation drawings showing all the dimensions:
c) Operation and maintenance manuals; and
d) Complete test reports.

MW-4.3.6 Spare Parts

The Contractor shall supply recommended spare parts for one (1) year 
operation of the convertible jet pump which include but not limited to the 
following:

a) One (1) set of bearing for each kind/type
b) One (1) set of special gaskets
c) One (1) lot of spares per Manufacturer’s recommendation

NATIONAL POWER CORPORATION CDi) Vl-MW-8



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. CONSTRUCTION. INSTALLATION. 
TESTING. AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

LuzP21Z1223Sdg

MW-4.4 Elevated Water Storage Tank

The Contractor shall supply, deliver, install and test one (1) set of Water 
storage tank. The water storage tank shall have a minimum capacity of 900 
liters (237 gal) and shall be of triple layer polyethylene type. The water 
storage tank shall be complete with manhole, inlet and outlet nozzles with 
valves, overflow pipe, strainer, drain nozzle with valve, pipe supports, access 
ladder and supporting steel structures.

Tank foundation and supporting steel structures shall be in accordance with 
requirements of relevant Civil Works specifications and drawings.

MW>4.5 Domestic Water Supply Piping System

MW-4.5.1 Scope of Work

The Contractor shall supply, install and test the Domestic Water Supply and 
Distribution Piping System including piping supports, fillings, all required 
excavation and backfill of pipe trenches.

The work shall include the installation of valves, valve boxes if necessary, 
gauges and other accessories to complete and make ready for safe and 
reliable operation of the system, but not limited to the following:

a) Two (2) units of 25mm 0 Gate Valve @ tank's outlet and drain line;

b) One (1) unit of 20mm 0 Isolation Valve @ control house supply line;

c) Three (3) units of 20mm 0 Garden Hose Valve or Hose Bibb @ different 
locations outside the control House; and

d) One (1) lot of domestic water piping, pipe fittings and other necessary 
accessories.

MW>4.5.2 Pipe. Fittings and Accessories

Domestic water supply piping to be used shall generally be made of 
Unplasticized Polyvinyl Chloride (uPVC) pipe. Class 150, conforming to 
ASTM D-1784 or approved equivalent, unless otherwise specified.

Unplasticized PVC pipe connection joints 80 mm (3n) 0 and above shall be 
joined by rubber ring or solvent cement type connection per manufacturer’s 
standard. Smaller sizes shall be of solvent cement type connection. Flanged 
connections may be used for connecting to flanged surfaces and shall be of 
the same material with the connected pipe with a rating of Class 150 or ANSI 
150.

Hot-dip galvanized steel pipe shall be used for deep well casing conforming to 
ASTM A 53 Gr. A, Schedule 40 including pump suction pipe and discharge 
pipe up to pump outlet gate valve.
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The piping shall generally be laid underground. All trenches shall be provided 
with a cushion pad of at least 100mm sand and sandy soil bedding materials. 
All pipeline excavations shall be backfilled up to the level of the finished grade 
surface in layers of 150 mm and each layer shall be thoroughly compacted. 
Backfill materials shall be compaclable soil taken from trench excavation and 
approved by NPC.

MW-4.5.3

All pipes that cross roadways shall be provided with pipe sleeve made of steel 
material or RCP pipe to protect the pipe from various loads imposed by 
vehicles and shall extend 600mm beyond shoulder of each pavement side. 
Embedded water supply pipes in open areas shall be laid not less than 
300mm from the ground surface to the bottom of pipe.

PVC pipe installed aboveground shall be properly supported to avoid pipe 
sagging. Pipe covering made of steel or metal shall be provided in case there 
is high risk of damaging the pipe during normal operation and maintenance.

All trench excavation and backfill works shall be done in accordance with 
pertinent provisions specified in the Civil Works Specifications.

Valves and Accessories

All gate and globe valves. 65mm and over shall be of OS & Y, solid wedge 
type disc for gate valves and plug type disc for globe valves, bolted, bonnet, 
bolted gland and have flanged ends with the following materials of 
components:

a) Body & bonnet
b) Stem
c) Seat ring & seat
d) Wedge or disc

Cast iron 
Bronze or brass 
Bronze or bronze faced 
Bronze or bronze faced

Gate and globe valves, 50mm and smaller shall be made of bronze, rising 
stem, union bonnet, inside screw, solid wedge or plug type disc, and screwed 
ends. Valves installed in valve boxes shall have flanged ends for easy 
replacement or if valves with screwed ends are used, appropriate unions shall 
be installed.

Check valve shall be of swing disc type, cast bronze body for 50mm 0 and 
below and designed for mounting in horizontal piping runs.

Valves of all sizes shall have a rating of not less than Class 150.

Garden hose connection valves or hose bibbs shall be of bronze material, 
20mm size and outfitted with male thread hose connections.

Strainers, if required, shall be of Y-type with cast iron or PVC body material 
and flanged or screwed ends. Screen elements shall be of stainless steel 
construction with minimum of 40-mesh size.
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MW-4.5.4

The pressure gauge shall be of bourdon tube type with design measurement 
range to be selected so that normal pressure measured shall lie between 50 
to 75% of the designed range. The gauge shall have a solid front case with at 
least 80mm 0 minimum size of dial gauge. Each pressure gauge shall be 
provided with cast bronze material isolation valve.

A level switch shall be supplied and designed for proper operation of the jet 
pump to control water level in the tank.

It shall be of magnetic type with a float carrying a permanent magnet that sets 
on switch mounted on tank top. The control shall be supplied with normally 
closed contacts. The operation shall be such that two (2) controls shall be 
used to control operation of the jet pump. One control is set for turn-off level 
and the other is set for the tum-on level which is approximately 60% capacity 
of the tank. A magnetic starter or contactor with a holding contact shall be 
supplied, which hold circuit-in after level drops below tum-on control. The 
level switch shall have stainless steel chamber and float with 2-leveI set 
points (adjustable).

Installation

The Contractor shall install the piping system in a thorough manner and with 
good workmanship in accordance with the construction drawings and 
specification or as directed by NPC. No installation work for underground 
pipe shall commence unless trench excavation has been approved by NPC.

All pipes, fittings, valves and appurtenances shall be free from dirt or other 
foreign matters before it is laid. In the installation of the pipes, care shall be 
taken to prevent the pipes from becoming clogged during the progress of the 
work. Should any pipe become either partially or wholly clogged before final 
completion of the work, it shall be cleaned out by the Contractor in a manner 
satisfactory to NPC or shall be replaced by and at the expense of the 
Contractor. Open ends shall be temporarily plugged, otherwise suitably 
closed when necessary.

Special care shall be taken in carrying out the installation of joints, branches, 
valves and other fittings.

All piping works shall be coordinated with any other work at site and with 
existing installation so that interference between piping and other structural 
features will be avoided. In case interferences occur, NPC will decide which 
work is to be relocated.

Where pipeline are laid, the trench shall be provided with a cushion pad of at 
least 100 mm sand and sandy soil bedding materials.

Embedded water supply pipes in open areas shall be laid not less than 
300mm from the ground surface to the bottom of pipe.
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All pipeline excavation shall be backfilled up to the level of the finished grade 
surface in layers of 150 mm and thoroughly compacted. Backfill materials 
shall be compactable soil taken from trench excavation and approved by 
NPC.

All pipes that cross roadways shall be provided with pipe sleeve of steel 
material or reinforced concrete pipe to protect the pipe from various loads 
imposed by vehicles and shall extend 600mm beyond shoulder of each 
pavement side.

PVC pipe installed aboveground shall be properly supported to avoid pipe 
sagging. Pipe covering made of steel or metal shall be provided in case there 
is high risk of damaging the pipe during normal operation and maintenance.

All existing facilities affected and damaged during the installation of piping 
shall be replaced and/or restored to its original appearance by the Contractor 
at his own expense.

Transportation, storage and erection shall be in strict accordance with 
manufacturer’s recommendations. Erection shall be such as to prevent stress 
in the piping.

All trench excavation and backfill works shall be done in accordance with 
pertinent provisions specified in the Civil Works Specifications.

MW-4.6 Testing and Cleaning

MW-4.6.1 General

After installation of the equipment and piping system the Contractor shall 
perform necessary tests at site to determine its compliance with the 
requirements of the specifications. All costs for testing shall be borne by the 
Contractor.

The Contractor shall submit the following for review and/or approval by NPC 
prior to the conduct of test for all equipment and system suppiied by the 
Contractor

a) Test procedures prior to test; and
b) Test and inspection reports.

Ali equipment and appurtenances necessary to carry out the tests and any 
repair, if required, including water potability test shall be borne by the 
Contractor.

MW-4.6.2 Convertible Jet Pump

The pump and motor shall be subjected to factory tests to determine its 
conformance with the requirements of the specifications and approved test 
procedures which shall include but not limited to the following;
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a) Pressure hydrostatic proof of the casing to 1.5 times the maximum 
pressure for 30 minutes;

b) Report of the characteristic curves such as Head vs. Flow and Efficiency 
vs. Flow, etc.;

c) Test of uninterrupted operation to full flow and maximum height of each 
pump motor set for one {1) hour;

d) Test of uninterrupted operation without load for each pump motor set for 
one (1) hour; and

e) Functional test of the control system of the assembly, sub-assembly or 
parts of the equipment.

MW-4.6.3 Elevated Water Storage Tank

Upon completion of the tank, it shall be filled with water at a proper pressure 
to fill the tank to the maximum water level. The water shall remain in the tank 
for at least Twenty-Four (24) hours after which observations for leaks and 
other defects shall be made.

All defects shall be corrected by the Contractor to the satisfaction of NPC 
before final acceptance of the work is made. Any leakage that is disclosed in 
the test shall be repaired by the Contractor.

All equipment and appurtenances necessary to carry out the tests and any 
repair, if required, shall be borne by the Contractor.

MW-4.6.4 Domestic Water Piping System

The piping system shall be hydrostatically tested at a pressure of 1.5 times 
the operating pressure of the system.

Tests may be applied to sections or the entire system. The test shall be 
made between valves and sections of not more than 305m (1000 ft.) in 
accordance with the American Water Works Association (AWWA). There 
shall be no leakage whatsoever from the pipes, fittings and connections for 
each section tested while the system is under the test pressure for the period 
of not less than thirty (30) minutes of the total time to inspect all portions of 
the waterline under test, whichever is longer. During the test, valves shall be 
opened and closed. Any leakage or any defect disclosed by the tests prior to 
the acceptance shall be corrected and repaired by the Contractor at his own 
expense to the satisfaction of NPC.

Before any test is made, the Contractor shall notify NPC in advance so that 
such test may be witnessed. All expenses that may be incurred during the 
tests shall be borne by the Contractor.
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MW-4.7 Painting

MW-4.8

The Contractor shall be responsible for the adoption of preparation 
procedures and protective coating systems that are suitable for the 
environment experienced by the various equipment and piping systems and 
conforming manufacturer’s recommendation and appiicable standards. 
Painting shali generaily be applied to metallic surfaces unless othenvise 
specified.

Where a specific coating system is mentioned elsewhere in the specification, 
the Contractor shall accept responsibility for the suitability for such system. 
The Contractor has the option to nominate an alternative coating system that 
is of equal or better quality subject for the approval of NPC.

All other equipment and steel piping installed outdoors and indoors shall be 
prime coated with 80 microns DPT zinc rich epoxy paint and 80 microns DPT 
of chlorinated rubber for each intermediate and topcoat.

Disinfection of Elevated Water Storage Tank and Domestic Water Piping 
System

The water storage tank and domestic water piping system shall be disinfected 
after testing and before being put into use. Before disinfection, the tank and 
piping should be drained, flushed, re-drained and refilled. In refilling, care 
must be taken to avoid entraining or entrapping air in the tank. The 
Contractor may use any of the methods of disinfection as recommended by 
the American Water Works Association (AWWA) or any of the following kinds 
of treatment:

a) Chlorine Gas-Water Mixture:
b) Calcium-Hypochlorite or equal: or
c) Dry Calcium Hypochlorite or Chlorinated Lime and Water Mixture.

Retention period shall be at least 24 hours and shall produce not less than 10 
ppm at extreme end of the lines at the end of the retention period. After 
flushing, residual chlorine must be reduced to less than 1 ppm.

Disinfection of the well shall be done after developing and testing operations 
are completed to the satisfaction of NPC and shall be performed to conform 
with the requirements as specified in Clause MW-4.2.4.

MW-4.9 Submittal

I

The Contractor shall submit to NPC the complete installation details prior to 
start of works and the complete well-drawdown test results upon completion 
of the drilling.

The Contractor shall also submit the technical specifications/data and 
brochures/catalogs of the jet pump, elevated water storage tank, level 
switches/gauges, piping materials, valves and other accessories for review 
and approval of NPC prior to purchase.
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The following documents shall be submitted by the Contractor for NPC's
review and approval.

a) Complete data, specifications and catalogues;
b) Outline and assembly drawings:
c) Field assembly, installation and test procedures;
d) Complete shop and field test reports for convertible jet pump and 

elevated water storage tank;
e) Operation and Maintenance Manuals of convertible jet pump and 

elevated water storage tank; and
0 Wiring diagram of the electrical control and termination including 

arrangement and type of control boxes/panel.

MW-5.0 AIRCONDITIONING AND VENTILATION SYSTEM

MW-5.1 General

MW-5.2

This section provides the essential information for the Air Conditioning and 
Ventilation System equipment to be supplied, installed and tested by the 
Contractor.

All air-conditioning equipment and Ventiiation System shall preferably have 
one Brand name and shall be the standard product of a reputable A/C 
manufacturer. In case other brand of A/C and Ventilation equipment are to 
be used to meet with the specific requirements in the bid document, 
catalogues and other supporting documents shall be submitted for NPC’s 
review and approval.

Power supply for the ventilation and air-conditioning equipment shall be 230V, 
single phase, 60 hz.

Refrigerant to be used shall be environment-friendly.

All necessary transformers and electrical materials shall be included in the 
Contractor's supply if power ratings provided are other than the one’s 
specified above.

Design Conditions

a) Outdoor Conditions:

Dry Bulb Temperature 
Wet Bulb Temperature 
Relative Humidity

35°C
2TC
80% to 100%

b) Indoor Conditions (for air-conditioned areas):

Dry Bulb Temperature 
Relative Humidity

24°C ± 3°C 
50% ± 5%
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MW-5.3

MW-5.4

MW-5.4.1

Area to be air-conditioned shali be:

C.1 Switchgears/Auxiliary Room
C.2 Control/Relay Room

Area to be ventilated shall be:

d.1 Battery Room 10 air changes per hour
d.2 Comfort Room 10 air changes per hour
d.3 Utility Area 10 air changes per hour

Schedule of equipment 

a) Alr-Conditioning Unit

Location Quantity Cooling
Load/Unit Type

a.1) Switchgears/ 
Auxiliary
Room

Two (2) 
units 12,000 kJ/hr

Inverter
Split Type 

(Wall Mounted)
a.2) Control/Relay 

Room
Two (2) 

units 20,000 kJ/hr
Inverter

Split Type 
(Wall Mounted)

b) Ventilation Unit

Location Quantity Rating/Unit Type

b.1) Battery Room One (1) unit 450 m3/hr
Wall Mounted 
Exhaust Fan 

(Explosion Proof)
b.2) Comfort

Room One (1) unit 150 m3/hr Wall Mounted 
Exhaust Fan

b.3) Utility Area One (1) unit 150 m3/hr Wall Mounted 
Exhaust Fan

Air-conditioning System 

Scope of Work

The Work called for in this specification includes the design, furnishing, 
delivering, installing and testing of inverter, split type air conditioners to 
provide a fully ventilated and air conditioned rooms. The work shall include 
other accessories even though not specifically mentioned in this specification 
but are necessary to obtain a complete set for the safe and reliable operation 
of the system as a whole.
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I

All installation works shall include provision of opening on concrete walls, 
boring through walls, construction of concrete foundations for outdoor units as 
required, structural supports for indoor and outdoor units, layout of insulated 
refrigerant piping, piping supports including excavation and backfilling for 
refrigerant piping as required, and cables/wiring and other necessary 
accessories to complete the system.

All electrical materials such as circuit breakers, automatic controls, including 
all power and control wires, supervision, electrical outlets, fittings and 
conduits for interlocking the operation of the indoor units and outdoor units 
shall be included and provided by the Contractor including complete system 
of automatic temperature controls.

All air conditioning units (split type) to be supplied and installed shall have the 
following features/accessories but not limited to:

With Remote Controller and Holder 
With automatic and manual swing louver control 
With control switch 
Cool Mode 
Fan Mode 
Automatic Mode

The type and quantity of air conditioning equipment to be supplied shall be as 
specified in Clause 5.3 (Schedule of Equipment) or shown on the drawings.

MW*5.4.2 Split-Type Air-conditioning Systems

MW-5.4.2.1 Fan Coil Unit (Indoor Unit)

The fan coil units shall be factory-built, factory-tested, and installed in 
accordance with the manufacturer’s recommendations. The unit shall be 
complete with motor/blower assembly, evaporator coil, low voltage 
components, frame, cabinet, cleanable air filters, condensate drain, etc.

Unit casing shall be fabricated of heavy-gauge galvanized steel or other 
approved corrosion-resistant materials reinforced with steel angle framework 
and shall be insulated with fiberglass or other approved insulated materials 
for excellent thermal and acoustic insulation.

The centrifugal blower wheels shall be statically and dynamically balanced for 
smooth and quiet operation. Fan housing and motors shall be designed to 
minimize vibration inside the unit. Fan and motor bearings shall be easily 
accessible for maintenance and lubrication.

The evaporator coil shall be factory tested under pressure for leaks and 
completely dehydrated under vacuum.

Refrigerant control shall utilize thermostatic expansion valve.

Air filters shall be cleanable and removable type.
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I

Condensate drain pan shall be of heavy gauge galvanized steel or other 
approved corrosion-resistant material. Condensate from FCU shall be drained 
to the nearest drain line using Polyvinyl Chloride (PVC) material of approved 
class piping or other approved corrosive-resistant material.

The cooling system shall be provided with safety devices to protect the 
system against damage from unusual operating conditions.

The Contractor shall provide other accessories such as discharge grilles, 
return grilles, etc.

Types of indoor units (wall mounted) shall be as specified in the schedule of 
equipment or shown on the drawings.

MW>5.4.2.2 Condensing Unit (Outdoor Unit)

The condensing units shall be weatherproof, factory-built, factory-tested and 
installed in accordance with manufacturer’s recommendations. The unit shall 
be air-cooled type, complete with compressor/motor, condenser coils, 
condenser fan/motor, safety devices, controls, etc.

The unit casing shall be weatherproof constructed of heavy gauge galvanized 
steel topped with two (2) coats of baked enamel for durability and protection 
against corrosion or other approved corrosive-resistant material.

Condenser fans shall be direct-driven dynamically balanced propeller type. 
Fans/motors shall be designed to minimize vibration inside the unit. Fan and 
motor bearings shall be easily accessible for maintenance and lubrication.

Type of compressor depends on the capacity of the system (see schedule of 
equipment) or manufacturer’s standard. Safety devices shall be provided to 
protect the system against damage from unusual operating conditions.

MW-5.4.2.3 Refrigerant and Piping System

The Contractor shall design, furnish and install the refrigerant piping from fan 
coil unit to the condensing unit. Exact location of equipment and piping route 
shall be coordinated with NPC prior to installation.

Refrigerant to be used shall be environment-friendly.

Refrigerant piping shall be seamless hard drawn copper preferably single 
piping connection from the indoor unit to the outdoor unit for simple 
installation.

All parts in contact with copper piping shail be copper piated. Hangers and 
supports for all piping shall be selected as applicable to suit actual condition 
of the existing structures.
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I All suction piping to compressor shall be insulated with pre-sized fiberglass 
insulation covered with aluminum vapor barrier or other approved insulation 
per manufacturer’s standard. Insulation should be installed on clean and dry 
surfaces. All insulation shall be continuous through walls, ceilings and 
sleeves.

MW-5.5

MW-5.5.1

Ventilation Units

General

MW-5.5.2

The Contractor shall furnish, deliver, install and test the ventilation system 
equipment complete with all the necessary appurtenances for its efficient 
operation. The scope of supply shall include all mounting supports and fixing 
materials required to complete the installation and ready for operation.

Wall Mounted Exhaust Fans

Thru-lhe-wall propeller exhaust fans shall be provided at the areas as 
specified in the schedule of equipment.

Each unit shall be properly sized to conform with the required air changes per 
hour at free air for this particular application but in no case be less than those 
specified elsewhere in this specification. Unit installed/mounted on the wall 
and directly discharges exhaust outside the building shall be provided with 
automatic shutter. It shall be of the direct driven type and corrosion resistant 
to operate on a 230 V, single phase, 60 Hz.

Exhaust fan for the battery room shall be explosion-proof and shall be of 
corrosion resistant materials considering its exposure to acid fumes.

MW-5.6 Installation and Painting

The Air-Conditioning Units and Exhaust Fans shall be installed as indicated in 
the drawings or as directed by NPC. After installation, all exposed and 
unfinished surfaces shall be thoroughly cleaned and washed possibly by 
chemical of all rust, oil and other foreign matters and shall be repainted in 
accordance with the manufacturer's standard or as approved by NPC.

Likewise, all surfaces and supports shall be thoroughly cleaned of rust, oil 
and other foreign matters and shall be painted with epoxy primer and two (2) 
coats of finish paint.

Painted surfaces which are damaged during installation shall be repaired or 
touched-up as necessary to prevent rusting, con-osion, etc. until the final 
finish painting application is made.
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MW-5.7 Equipment Marking and Labeiing

All equipment and devices to be suppiied by the Contractor under this 
contract shall be provided with a corrosion-resistant nameplate with clearly 
legible writing of approved size and pattern and shail be permanently 
attached at an easily visible place. It shall provide all necessary information or 
brief technical description under which the equipment has been designed to 
operate and shali include the following: manufacturer’s name; type of 
equipment; serial number; year of manufacture: weight and other relevant 
information in compliance with applicable standards.

All items of equipment, valves, piping, and instruments are to be provided 
with labels bearing the Tag Number. The inscriptions are to be approved by 
NPC.

All labels and nameplates shall be of engraved stainless steel or equivalent 
non-corrodible material.

Tag Numbers for instruments and other devices shall also be provided as 
necessary and practicable.

Appropriate labels shall also be provided for equipment and devices mounted 
on control boards, relay cabinets, desks, and other places as required for 
proper identification, as well as for operational, functional, and safety reasons.

The labeling, size of label plates, and their location shall be subject to 
approval by NPC. A sample label-plate (with indication of material used) with 
lettering shall be submitted for this purpose. The inscription shall be printed or 
stenciled but in any case, water-proof, oil-proof and wear-resistant.

Each equipment, wherever necessary, shall be provided with cautionary and 
warning plates and signs.

Nameplates, labels, and warning plates shall be in English.

The nameplates and labels shall be protected during erection especially 
during painting. Damaged or illegible labels or nameplates shall be replaced 
by new ones.

No separate payment shall be made by NPC for nameplates and labels. 
Corresponding costs thereof shall be included by the Contractor in the bid 
price for each equipment to be furnished under the Contract.

MW-5.8 Spare Parts and Tools

The Contractor shall supply the standard spare parts for one (1) year 
operation as recommended by the equipment manufacturer. Spare parts 
required during the warranty period shall be supplied by the Contractor at no 
cost to NPC.

I
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Special tools for normal operation and maintenance and are not usually 
available in a standard machine shop or retailing store shall also be provided 
as recommended by the manufacturer.

MW-5.9 Acceptance Test

Prior to acceptance of the Works, the equipment shall be tested in the 
presence of NPC to determine whether the requirements of the specifications 
have been met. Any defects found that are inherent in the equipment shall be 
remedied at the expense of the Contractor.

MW-5.10 Submittals

Prior to purchase and implementation of the works, the Contractor shall 
prepare and submit five (5) copies of the following drawings/documents for 
review/approval of NPC;

a) Dimensional layout drawings of mechanical equipment and associated 
devices.

b) Manufacturer's catalog sheets, marked as necessary, to indicate 
materials or equipment being furnished including instruments for control 
system:

c) Complete control schematic and wiring diagrams for all equipment to be 
furnished:

d) List of recommended Spare Parts and Special Tools; and

e) Operation and Maintenance Manuals.

I

MW-6.0 FIRE FIGHTING SYSTEM

MW-6.1 General

This section provides the essential information for the design, manufacture, 
fabrication, supply, installation, delivery to site and test of the specified Fire 
Fighting System.

All equipment and materials necessary for the complete installation shall be 
furnished complete, even though not necessarily mentioned in this 
specification but are necessary for the safe and reliable operation of the Fire 
Fighting System.

All the Fire Fighting System equipment shall be supplied by the Contractor 
complete with their corresponding technical brochures written in English that 
would aid in the installation, operation and maintenance of the equipment.

The Fire Fighting System shall be designed, installed and tested in 
accordance with the requirements of National Fire Protection Association 
(NFPA) Standards.
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The Contractor shall design, furnish, install and test ail the equipment 
specified below.

MW-6.2 Portable Fire Extinguishers

MW-6.2.1 Scope of Work

The Contractor shall supply the specified number of UL/FM approved 
Portable Type Fire Extinguishers complete and ready for operation and shall 
be installed at their corresponding place of use as specified below and shown 
on the drawings.

a) Four (4) units of Portable Type Fire Extinguisher, Clean Agent (HCFC or 
Halotron I Type), 7.1 kg. (15.5 lbs), non-expiry, multi-shots, wall-hung 
type and UL/FM approved.

MW-6.2.2 Fire Extinguishers

Fire extinguishers shall be Underwriter Laboratories and/or Factory Mutual 
Approved and of rechargeable cylinder with five (5) years guarantee against 
leak. Each fire extinguisher cylinder shall be complete with release valve, dial 
gauge indicator, appropriate length of hose with nozzle and locking pin.

The 7.1 kg (15.5 lbs.) capacity wall-hung type fire extinguishers shall be 
complete with carrying handle and wall-mounting bracket.

Portable fire extinguishers shall be suitable for the protection against class 
ABC fires using Clean Agent (HydroChloroFluoroCarbon or Halotron I Type) 
that is environmentally safe and leaves no residue.

The fire extinguishers shall be check-weighed at interval of six (6) months 
from the date of delivery for a period of one (1) year and If found to be 
undercharged (unless used by an NPC personnel) shall be filled and 
recharged by the Contractor at no expense to NPC.

MW-6.2.3 Submittal

The Contractor shall submit the technical specifications/dala and 
brochures/catalogs of the fire extinguishers for the approval of NPC prior to 
purchase.

MW-7.0 DRAWINGS

Prior to procurement of all materials, equipment and auxiliaries to be supplied 
by the Contractor under this contract, the Contractor shall submit for NPC’s 
review, approval, and/or reference, five (5) copies of prints of technical 
specifications/data and/or brochures/catalogues. NPC shall review, comment 
or note corrections to be made and return two (2) copies to the Contractor 
within twenty (20) calendar days after receipt of the drawing. If corrections 
are required, the Contractor shall make all necessary corrections and re
submit such within fourteen (14) calendar days for NPC’s review and 
approval.
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Prints marked “Approved" or “Approved with Corrections Indicated" authorize 
the Contractor to proceed with the procurement of materials or equipment or 
construction/fabrication of the work shown on the drawings, with corrections, 
if any, indicated thereon. When prints of drawings are marked “Approved with 
Corrections Indicated" or “Returned for Corrections", the Contractor shall 
finalize the drawings and re-submit same in five (5) copies each for final 
approval. Every revision shall be shown by number, date and subject in a 
revision block.

Drawings approved by NPC shall in no way relieve the Contractor from entire 
responsibility for engineering, design, workmanship, material and ail other 
liabilities under the Contract.

NPC reserves the right to reproduce any drawings or prints received from the 
Contractor as may be required despite any notice prohibiting the same 
appearing on the drawing or the print.

The Contractor shall submit constmction and detailed drawings as may 
deemed necessary, as-built drawings and other documents for NPC’s review, 
approval, information and reference as specified in the relevant specifications.

Any supply of materials/equipment or construction of any particular structure 
or portion thereof prior to the approval of drawings pertinent thereto shall be 
at the Contractor's risk. The Contractor shall be responsible for any extra cost 
that may arise in correcting the work already done to conform with the 
drawings as revised and approved.

Should an error be found in the Contractor’s drawings during 
construction/erectlon, the correction including any field change considered 
necessary shall be noted on the drawings and shall be resubmitted for 
approval.

All data and information to be submitted shall be in the English language and 
all drawings shall be drawn using the metric system as unit of measurement.

The Contractor shall address all communications pertaining to Contractor’s 
Drawings or otherwise agreed to:

The Manager, Design and Development Department
National Power Corporation
BIR Road comer Quezon Avenue,
Diliman, Quezon City 1100

All drawings and documents to be submitted by the Contractor for NPC’s 
review and approval shall be on A4 size or A3 size folded to A4.
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MW-8.0 GUARANTEE

The Contractor shall guarantee the replacement of the supplied equipment or 
components at his own expense against defect in design, workmanship and 
materials for a period of twelve (12) months after the equipment has been 
installed, tested and accepted. However, the warranty coverage for the 
compressor of the air-conditioning units shall be five (5) years. The 
Contractor guarantees that the equipment will perform in the manner as set 
forth in the equipment’s manual and the Contract.

The Contractor shall submit a Warranty Certificate effective from the date of 
acceptance by NPC.

After the lapse of the warranty period, provided that there are no defects 
found and/or pending repair works, NPC shall release the warranty 
security/certificate.

MW-9.0 MEASUREMENT OF PAYMENT

Measurement for payment for all works shall be based on the bid price of 
each item as shown in the Bill of Quantities. The cost shall cover all works 
required and described in the pertinent provisions of the specifications.

Measurement for payment for pipes shall be based on the bid price of actual 
length of pipe installed as shown in the Bill of Quantities. The cost shall cover 
all works required including excavation, sand bedding, backfilling, testing, 
painting and other works and services described in the pertinent provisions of 
the specifications.
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I

I

EW • ELECTRICAL WORKS

EW-1.0 GENERAL TECHNICAL REQUIREMENTS

EW*1,1 SCOPE

EW*i,i.i GBim«r

Tills Section specifies the minimum set of reoulrements applicable to the 
materials and equipment Incfuded In the scope of worVs under this Project. 
Supplementary requirements of a special nature are contained In subsequent 
sections.

EW*1.1^ Scope of Worfca

The scope of worV shall cover but not fimited to the following:

1,

2.

3.

4.

5.

6.

Design, manufecture, supply, delivery. Installation, test and 
commissioning of the following substation equipment;

a. Power Transformer;
b. Power Circuit Breakers:
c. Disconnect Switches;
d. Main Control Switchtwards;
e. Metalclad Switchgears:
f. Lightning Arresters:
g. Current Transformers;
h. Voltage Transformers;
I. Power. Control and Irtstrumentatfon Cables;
]. Switching station Steel Structures;
k. Installation Materials Including High voltage buswork, Insulator 

assemblies, conductors, hardwares, connectors, overhead ground 
wires, etc.;

l. Grounding System;
m. AC & DC Station Auxiliary Switchboard;
n. Storage Batteries;
o. Station Service Transformer;

Supply, delivery. Installation, test arxJ commissioning of Line Protection 
Panel, Transformer Protection Panels and Transformer OLTC Control 
Panel;

Supply ar>d Installation of indoor and outdoor lighting and power 
facilities lr>dudlng conduit works;

Supply and Installation of cable trays. Including supports and 
accessories:

Supply, laying, taggmg, btmdRng. termination and test of power, control 
arid instrumentation cables;

Supply and Installation of embedded and/or exposed electrical 
metalllc/non-metalllc conduits, boxes, fittings and accessories for power 
and control cables.
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I

WORKMANSHIP

Woricmartship shall be of first-class quafrly and In accordar>ce wflh the best 
modem practice for the manufacture, instaHation/eredion. testing and 
commissioning of high grade equipment, notwftti8tandir>g any omissions from 
these spedficatlon and dmwlr>gs,

Alt materials supplied under this spedficatron shall be unused, of recent 
manufacture, free of defects or Irregutarftles and the best available 
considering durability, strength arKj lnter>ded service surtability and best 
engineering practice.

AH parts shall conform to the dimensions shown on, and shall be built in 
accordance with approved drawings. The surface finish of all parts and 
components shall be in conformity with the respective strength, fit and service 
requirements

Like parts and spare parts shall be Interchangeable whenever possible.

Machining of renewable parts shall be accurate and to specified dimensions 
so that replacement of those parts fabricated or made according to 
dimensiofw so Indicated in the drav^ngs could be readily installed.

BW-1.3 MATERIALS

EW-1.3.1 Requirements to Materials

An materials to be used under this Contract shall be new, the best of their 
respective kinds and free from defects and ^perfections. AD materiais shall 
comply with the latest revisions or edibon of the specified standards for each 
equipment spedfieatlon unless otherwise specified or permitted by the NPC,

When other standards are used. Contractor shall Indicate the equivalence 
betw^n the materials used and the corresponding materials foltowHng the 
specffied standards In the equipment specfflcation and shaH obtain the 
approval of the NPC before starting the manufacture of the equipment and 
materials.

Materials and finishes selected for equipment shall be suitable for the 
purpose lnter>ded and for the humid tropical conditions under which the 
equipment is to operate. The use of other materials may^ permitted where 
the equipment 1$ hermetically sealed.

Iron and steel where possible, shall be avoided in instruments and In 
electrical relays. Instrument screws (except those forming part of magnetic 
circuit) shad also be brass or bronze. Steel screws, when used, shall be zinc 
or chromium plated, or when plating is not possible owing to tolerance 
limitallons, shall be of corrosion-resisting steel. Springs shall be of a non- 
rusting material, such as phosphor-bronze or nickel silver.

The namw of manufacturers of equipment and articles contemplated for 
Incorporation In the work together with performance capadties and other 
significant Information pertaining to the equipment shall be furnished for
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approval. Equipment and arti'cfes Installed or used without such approval shall 
be at the risk of subsequent rejections.

EW*1.3^ Test of Material

EW-1.4

EW'1.4.1

Materials, parts and assembRes thereof entering Into the work shall be tested, 
unless otherwise directed, according to the best commercial method for 
particular type and class of work. When the Contractor desires to stock 
material not manufactured specifically for the equipment furnished, 
satisfactory evidence diat such material conforms to the requirements herein 
stated shall be furnished, in which case tests on these materials may be 
waived. Certified mill test reports of materials will be acceptable.

Certified copies of test reports shall be furnished In triplicate as soon as 
possible after the tests are made and shall be In the manufacturer’s 
possession prior to Incorporating that material in the work. The reports shall 
be lfi such form as to enable determining compBance vrith the appTicable 
specification for the material tested. When requested, tests shall be made in 
the presence of a duly authorized inspector.

COOES AND STANDARDS

Prescribed Standards

Unless specified otherwise In the various sections of this technical 
spedfications for equipment, the design, materials, manufacture and testing 
of all works under this Contract shall comply with the latest revision or edition 
of the various standards specified for each equipment section of the 
specification.

The latest edition of each standard shall mean the latest edition available at 
the date of Contract signing.

In addition to the codes and standards mentioned In the technical 
specification for each equipment, (he Contractor shad comply with all National 
and local laws, codes, regulations, statutes and ordinances.

Equipment or materials meeting other Internationally accepted standards, 
which ensure an equal or higher quality than the standards mentioned wfli 
also be accepted.

In the event of any apparent conflict among standards, codes or this 
specification, the Contractor shad refer the conflict to NPC for written 
resolution before start of fabrication, Pinal decision regarding the acceptance 
of proposed standards Is the prerogative of the NPC.

No deviation from the accepted standards shad be made subsequent to the 
Contract without (he written approval of the NPC.

Standards dsted In rndhridual technical specification are used mainly for 
NPCs references. Other internationally known standards however, shad also 
apply, provided such standards are equivarent in all respect to the standard 
prescribed and to the specific requirements descn'bed In the Individual
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equipment specification. Contractor shalf submit copies of such standards for 
NPCs review and approval,

EW-1.4.2 Designation of Trade Name or Catalog Name and Number

For convenience in designation in the Spedficatwns, certain equipment, 
artides, materiais. or processes are designated by trade name or catalog 
name and number. Such designations shall be deemed to be foilowed by the 
words *or equfvatent* whether such words are shown or not. and the 
Contractor may offer any material or process which shall be equal in every 
respect to that sc indicated or specified. The burden of proof of acceptability 
to the NPC, as to the comparative quality end surlabllity of alternative shall be 
upon the Contractor. If the Contractor's request Is not approved, the 
Contractor shall not ask or be permitted (o use the same alternative materials 
or equipment \n modified form.

EW*1.5 INTERCHANGEABILITY AND STANDARDIZATION OF SMALL 
EQUIPMENT

All like parts shall be fully Interchangeable with no requirement for alterat'on 
or adjustment.

The Contractor shall be responsible for the standardization of all small 
equipment, materials and devices he would supply. He shall arrange and 
perform the necessary coordination work with his manufacturers for the 
purposes of such standardization.

An equipment, parts and elements of mass productksn shall be standardized. 
Such items of equipmenL parts and elements shall indode, but shall not be 
limited to, the folbwir^g;

• Motors
• Pumps 

Ranges 
Valves

• Bolts
Gauges a nd detectors
Electrical instruments and measuring devces

• Terminals and terminal boxes 
Primary, secondary and auxiliary relays 
Cor>ta^rsl fuses and switches

• Lamps, bulbs, sockets, plugs, push button, ete.
Lubricants
etc.

EW-1.6 TESTS AND INSPECTION

EW-1.6.1 Ger^erat

The Contractor shatl provide a test specification covering an tests on 
Contractor's premises. Successful completion, as deemed by the NPC of 
Inspection and Tests on extractor's premises shaH be a prerequisite to 
shipment of all materials, equipment, software or system(s). Following 
successful completion of inspection and tests on his premises, the Contractor

NATIONAL POWER CORPORATION'
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shall obtain the approval to proceed with the delivery of the equipment, 
materials, software or system($) from the NPC \n accordance with the 
Technical Specification for the equipment

The obfectlve of the test specification shall be to set forth me means, manner 
and drcumstarwes In which to verify compRaoce with the Contract 
requirements fnciuding aN functional and operation performance darms for the 
material, components, equipment, software or system made by the Contractor 
and/or the original equipment manufacturer.

The test spedflcatlon shall Include a program for Factory Acceptance Test 
(FAT) and detail the following:

a. Requirements to be tested;
b. Step-by-step method of testing;
c. Expected results of tests

Approval of the test specificatfon/procedure will not prejudice the NPC*s right 
to order addibortal tests, should the NPC deem, fdnowir>g approval but before 
his acceptance of the material, equipment, software of system(s) for 
shipment, that certain conditions or eomblnalfon of conditions were not 
foreseen in the test specffication, in order to demonstrate that performance 
requirements of this Specification have been met

Tests shall only be conducted with the aid and In accordance with test 
6peciRcation(s) and startdards deariy idenlrned as approved for use by toe 
NPC, and, where applicable, employ test Instruments of suftable quality 
calibrated to manutocturer's recommendations by a reputable agency within 
the previous she (6) months.

The Contractor shall provide tor the expenses of unrestrided return airfare, 
hotel accommodation Including Inland transportation at toe Contractor’s 
country of origin for NPCs staff on factory acceptance tests. The trip for the 
fadory acceptance tests will be carried out by at least two (2) of NPC's staff 
unless otherwise Indicated In the Technical Data Sheets of toe equipment for 
a minimom duration of seven (7) days test period or toe duration of the tests 
as Indiceled In toe Schedule of Timings submitted by the Contractor. Costs 
for these expenses shall be induded In toe price for toe particular equipment 
to be witnessed by toe NPC or his authorized reprasentatfvefs).

EW-1.6,2 Inspection on Contractor’s Premises

The NPC reserves toe right to Inspect all shop and assembly work associated 
with the Works, verify quantities consigned to stores and Inspect quality 
control and assurance records as well as shop and purchase order records. 
When scheduled, ar>d as often as the NPC deems appropriate, progress will 
be monitored with respect to Key Dates In the Contract Schedule and the 
sequence of events ar>d activities on the Contractor’s Detail Contract 
Schedule.

The Contrador shall demonstrate ar>d furnish evidence that gerteral progress 
Is being maintained so that no activities are in danger of becoming toe critical 
path and that specific progress of those activities on the critical path meet all
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EW-1.6.3 

EW«1.6.3.1

target dates set by the Contracfof as we!l as Key Dales in the Detail Contrad 
Schedule.

The Contractor shall furnish (he NPC, a list of Contractors and the 
components, materials, equipment or software to be furnished by them for 
use in the Works, in sufficient time to permit inspection and testing of all 
components, materials, equipment and software. Purchase Orders shall 
clearly indicate level of Insp^lon lo which purchased Hems will be subject.

All shop orders or Instructions to production and manufacturing departments 
shall quote the pertinent requirements of the Specification and shall bear a 
suitable notation advising quality control inspection requirements, A system 
for advising the quality control department of same shall exist. If so requested 
by the NPC, the Contractor shall furnish triplicate copies of the designated 
Internal orders and Instructions.

Tests on Contractor's Premises

Routine Tests

The Contractor shall perform routine tests in accordance with requirements of 
the Spedfication and the Contractor's test specrfication approved by the NPC. 
The Contractor shall give the NPC access to Works to determine or assess 
compliance with the provisions of this Specrficafon or to witness Contractor's 
routine shop tests. The Contractor shall submit results of routine tests within 
ftfteen (15) days after performance of the tests.

EW«1.a3.2 Type Tests

The Contractor shall carry out all type tests called for In this Specification and 
such tests in the Standard in accordance with criteria and to Che extent 
specified In the Specification ar>d on custom manufectured Hems as called for 
by the NPC to obtain required performance data.

Upon submission of relevant test oerlfficates from an independent testing 
agency approved by the NPC, and proof that the equipment lo be tested Is 
Identical to that covered by the test certificates, the NPC vrill waive the 
requirements for corresponding type tests called for in this Specification 
and/or specified in the S^ndards.

EW-1.6.3.3 Factory Acceptance Teats

Prior to shipping and final Inspection, tests hereinafter referred to as Factory 
Acceptance Tests (FAT) shall be conducted by the Contractor at his plant and 
will be witnessed by the NPC.

The Contractof shall carry out tests, as may be required by the specified 
Standards and the Quality Control and Assurance Program, as well as the 
entire test program, approved by (he NPC, prior to the witnessed FAT, 
remove ali faults found and correct all failures so that to the best of his 
knowledge, no funcftonat or procedural errors will occur durino the witness 
FAT.
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At the commencement of the witness FAT, all equipment shall be brought 
together In one place, integrated and the configurabon/setHJp at the factory 
sfta shall be Identreal to that to be Installed atthe sHe and any equipment and 
software necessary for the proper operation of the equipment shall have 
reached Its final form, not to be changed during the PAT and until 
commencement of commissioning at site.

The Contractor shall immediately advise the NPC should failures occur, take 
remedial action subject to the NPCs approval and proceed wHh the FAT as 
and when directed by the NPC. it shall be the NPCs prerogative to order a 
repeat of all such tests that he deems may have been affected by the Allure.

The Contractor ^all ensure that during the test all hard copy from output 
devices Is retained and that no outside parties Interfere In any way with 
testing, equipment or test Instruments, fixtures and jigs for the entire duration 
of the FAT. Only Contractor's personnel who are needed on the testing of the 
equipment shall be allowed In the test area. The Contractor shall appoint a 
chleMester svho shall be responsible for conducting the test. ensur1r>g at all 
times that the test instruments, fixtures, jigs end extender cards, and those of 
the Contractor's personnel In any way may contribute to the test. 
Including testers, spedafists and maintenance personnel are available prior to 
scheduled commencement of each test or as and when Instructed by the 
NPC.

The chleMester shall also be responsible that an accurate record of tests is 
kept and each individual test is duly initialed ar>d dated by the tester and 
marked either passed or failed with anmiations of antecedents and 
observations cor>ceming the test. For each day of testlr>g, the chlef*tester 
shall submit to the NPC the proposed disposition of each criterion that failed 
during the previous day of testing, prior to commencement of the tests 
scheduled for that day. Tests witnessed by the NPC wfll be initialed 
accordingly by him on the test record. The test record and dispositions, and 
any other pertinent supporting data and documents shall form part of a test 
report to be submitted in accordance with the specification.

Material, equipment software or system(8] shall be required to pass one 
complete run of functional tests with satisfactory results and shall have all 
faulU and failures corrected. If any. At completion of all tests, as well as at 
any time during the test at the UK's discretion, test results, except for the 
parts comprising dynamic data, shall be compared with the reference copy. If 
no dlfferer>ces are delected and all tests have derr>on8trated compliance with 
the requirements of this Specification, then the FAT wfll be deemed 
successful.

Ew*ie.34 Teats Paitures

I

If any equipment fails to pass any test, the NPC may. at his own judgment, 
direct the Contractor to make any necessary corrections or alterations to it for 
minor defects or to replace It forthwith for major defects. Any and all expenses 
that might result by the supply and Installations of new parts or by 
modification of existing parts and any and all expenses resulting In additional 
tests made necessary by failure of equipment to meet the guarantees and 
other requirements of the specification shall be borne by the Contractor. The 
costs of witnessing the Factory Acceptance Tests by the NPC or his
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represenlatrve(s) as a resuTl of re-test to be conducted on the equipment shafl 
atso be borne by the Contractor.

EW-1.6.4 Field Test

Reid tests and acceptance tests shall be performed by the Contractor and 
witnessed by NPC's representative to determine whether requirements of the 
spedficatwn have been fuffIPed. The Contractor shall provide Instructions and 
acceptance cnieria for field testing for NPC's review and approval prior to 
conduct of such tests and commisslonir>g the equipment No field tests shall 
be perfonned unless approved by the NPC.

EW*1.6.5 Teat Reports/Certificatea

Six (6) certified copies of the reports of all NPC's specified tests and other 
manufacturer standard tests shall be furnished to the NPC Immediately within 
a maximum of fifteen (15) days follosvfng the completion of the tests. For 
equipment which had the required type test already, the type test cerllficafes 
shall be submitted by the Contractor together with his proposal.

For the routine tests, acceptance tests and field tests, the test certificates 
shall include, in addition to the test results, (he following information:

a. Date for the test certificate
b. Equipment data
c. NPC's reference number
d. The equipment serial number

Certified test data submitted to NPC shall also include copies of oscillographic 
records made in conjunction with the tests. ar>d certification that all equipment 
furnished are suitable, when energized at continuous voltage, and for manual 
washing using a single-stream high pressure nozzfe.

The Contractor shall bear the cost of furnishing these records and reports.

Waiver of Factory Acceptance Testa Witnessing / Inspection by NPC

Where Factory Acceptance Tests (FAT) to bo witnessed by NPC’s 
representatlve(s) have been required In the Technical Data Sheets of a 
particular equipment, costs of these tests witnessing shall be deemed 
included In the price for the equipment.

However, ff the NPC opted not to witness the Factory Acceptance Tests, NPC 
will issue a Certificate of Waiver of Tests Witnessing/lnspectfon for the 
equipment and materials, in such case, the Contractor shall proceed with the 
Factory Tests In accordance with the requirement of the specification and the 
manufacturer's test specification as approved by the NPC.

Where Factory Tests are not required to be witnessed by NPC’s 
representative(s) as indicated in the Technical Data Sheets of the equipment, 
a Certrficale of Waiver of Tests Wrtnesslng/lnspection wfli be Issued also by 
the NPC. In this case, no claim whatsoever can be made by the NPC on the 
Contractor as a resutt of waiving the Factory Acceptance Tests.

EW-1.6.6
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eW-1.7 eiECTRlC WELDING

EW-1.7.1 Welding Procedure

An welding shall be performed In accordance with a procedure which shall be 
In accordance with standards equal to those required by the ^Standard 
Qualification Procedure* of the American Welding Sodefy.

EW-1.7^ Acceptance of Welded Structures

The acceptance of the welded work shall depend upon correct dimensions 
and alignment and absence of dlstor^n In the structure, upon satisfactory 
results from the examination and testing of the folnts In accordance with the 
Instructions given on the drawings and the soundness of the welds and upon 
general good woricmanshfp.

BW-1.7.3 Cleaning

All excess weld materials, slag, splatter and flux residues shall ba removed 
from the steel work.

EW-1.8 TROPICAL SERVICEABILITY

EW-1.8.1 General

In choosing materials and their finishes, due regard Is to be given to the
humid tropical conditions under which equfpmertt Is to work. Some relaxation 
of the following provisions may be permitted only when equipment is 
hermetically sealed but It Is preferred that tropical grade materials should be 
used wherever possible.

Cubicfee used for switchgear and control cabinets In outdoor plant shall be 
vermin-proof and fungus-proof.

Totally enclosed motors and eridosures containing electrical control ar^ 
switching ^uipmettt and instrument for outdoor rnstalfatioos shall be 
equipped with temperature controlled electrical heaters. The construction of 
the enclosures artd Installation of heaters shall be as to ensure effective 
circulation of air while ensuring that no damage to equipment occurs due to 
overheating.

The Contractor shall supply the NPC with detailed descriptions of all design 
characteristics necessary to fulfill the requirements in connection with the 
tropical conditions under which the equipment will be operated.

EW-1.8.2 MetaTs

Iron and steel are in general to be galvanized or painted as appropriate. 
Small iron and steel plate (other than $U$ 31$ stainless steel) of all 
instruments and electrical equipment, the cores of electromagnets and the 
metal parts or relays and me^anisms are to be treated In an approved 
manner to prevent rusting. Cores or other components which are laminated, 
or which cannot be rustproofed, shall have all the expected parts thoroughly 
cleaned and heavily enameled, lacquered or compounded. Where it Is

I
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r>ecessa7 to use dissimilar metals in contact, these should, if possible, be so 
selected that the potentiaf difference between them In the electrochemical 
series Is not greater than 0.5 volt. If this Is not possible, the contact sur^ces 
of one or both of the metals are to be electroplated or otherwise finished In 
such a manner that the potential difference from each other by an approved 
Insuiating material ora coating of approved Insulating varnish.

EW«1.8.3 Screws, Nuts, Springs, Pivots, etc.

The use of iron and steel is to be avoided In Instruments end electrical relays 
wherever possible. Steel screws, when used, are to be zinc or chromium 
plated or. when plating Is not possible owing to tolerance limitations, are to be 
of corroslon-resisting steel. All wood screws are to be of dull nidcel plate 
brass or other approved finish, fnstnznent screws (except those forming part 
of a magnetic dreuH) are to be brass or bronze. Spdrrgs are to be of non- 
msting materials, e.g.. phosphor bronze or nickel silver, as tor as possible. 
Pivots and other part for svhleh non-ferrous material Is unsuitable are to be of 
an approved rustproof steel where possible.

EW-1.8.4 Fabric, Cork, Paper, ate.

Fabrics, cork, paper and similar materials, which are subsequently to be 
protected by Impregnation, are to be adequately treated wHh an approved 
ftmgWde. Sleev^ an6 fabrics treated with llrrseed oH or linseed oil varnishes 
are rx3t to be used.

EW-1.0.9 Wood

I
I

The use of wood In equipment Is to be avoided as far as possible. When 
used, woodwork shall be of thoroughly seasoned teak or approved wood 
which is resistant to fur>gal decay and shall be free horn shakes and warps, 
sap and wane, knots, faults and other blemishes. All svoodwork Is to be 
suitably treated to protect K against the absorption of moisture, the growth of 
fungus and termite attack, unless it Is naturally resistant to these causes of 
deterioration. AH joints In woodwork are to be dovetailed or tongued arto 
grooved as far as possible. Metal fittings where used are to be of non-fenous 
material.

EW-1J.6 Adhesives

Adhesives are to be specially selected to ensure the use of types which are 
Impervious and resistant to attack of mildew and Insects. Synthetic resin 
cement only shall be used for Joining wood. Case-In cement shall not be 
used.

eW-1.9 ENVIRONMENTAL REQUIREMENT AND OPERATING ENVIRONMENTAL
CONDITIONS

EW4.9.1 General

All equipment shall conform with the environmental requirements ar>d 
conditions applying to the location where It Is to be used. Additional heating 
by equipment Inside buildings must be taken Into account.

NATIONAL POWER CORPORATION
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All equipment and materfals to be fumistied shall meet the performance and 
rating requirements of this spec^cation and ali Contractor’s guarantees shall 
be based on operation within the environment specified in the Technical Data 
Sheets of the equipment This also appRes during storage and if susceptible 
to moisture absorp^ or fur>gus attack, the equipment and materlais shad be 
treated with fungicidal varnish and otherwise be adequately troplcailzad as 
specified in Section EW*1.8.

Spedal measures shail be taken such as the use of ehemicany Inert parts and 
proper surface preparation and paint application in accordance with this 
Specification for equipment installed at SHe(s) with a corrosive atmosphere, to 
protect exposed metal parts and other materials susceptible to chemical 
reaction.

Materials susceptible to deterioration from cfimatic conditions or sub|ect to the 
formation of fungus or any other form of parasitic life shall preferably not be 
used, but if used and cannot be avoidedi these must be permanently 
protected.

For all outdoor equipment, the operation of the equipment must not be 
Influenced by dew, fog, rain, wind, sun radiation, quick changes of 
temperature, dust, smoke, salts, aggressive gases, and stearrrs. Outdoor 
Installations shall be protected against solar radiation by means of adequate 
covers, where reqcrir^, with non- deterioratir>g material to be provided by the 
Contractor.

EW-1.10 SEISMIC REQUIREMENTS

Equipment and equipment supports shail be designed to withstand and 
maintain their stru^rel integrity when exposed to seismic foading/seismie 
factor spedfied in the Technical Data Sheets. It shall be designed to resist a 
lateral s^smic force and remain in place in accordance with the requirements 
of the latest Issue of Uniform Building Code (UBC). Section 2312g.

The Contractor shall demortstrate the equipment's ability to wHhstartd and 
maintain Its structural Int^rlty when subfected to the forces resulting from the 
seismic conditions specified her^n. This can be accomplished In one or a 
combination of the folfowing methods:

a. Predict the equipment's performance and response to a seismic force 
by mathematical static analysis:

b. Test the equipment under simulated seismic conditions (static or 
dynamic testing); or

c. Utilize previous seismic qualification of the equipment and demonstrate 
applicability under the seismic conditions spedfied herein.

The seismic loading on the equipment and its supports shall be obta1r>ed by 
multiplying the weight of componenis by the horizontal seismic acceferatfon 
coefficient (H). The force shall be assumed to act In any lateral direction.

Where: H = O.SxZxl
Z = Uniform Building Code coefficient corresponding to the 

zone where the equipment Is located
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f Importance Factor

Equipment end supports shall be deslgr>ed for lateral forces In accordance 
wfth the following formula derived from the UBC:

Where:
Fp a HWp

Fp a 
Wp a
H a

lateral force on the equipment
the total svelght of the equipment supplied by the SuppDef 
Horizontal seismic acceleration coeffident given In the 
above formula

Support design shan not include friction In resisting the lateral shear load.

The maximum stresses, under seismic loading combined with all other load 
effects. Shan be within the normal allowable materfal working stress limits as 
set forth In the appropriate design star>dafd8 and codes listed in this 
specification.

Deformations resulting from the combined Influence of rwrmal operating loads 
and seismic loads shall be Investigated to verify that th^ will not impair 
structural rntagrfty.

The Contractor shall submit a certification stating that the equipment can 
resist the forces resulting from the salsmic conditions specified herein and 
remain In place. The Contractor shall submit the following data and 
documents ter NFC's information:

a. Outline arrangement drawing showing all pertinent dimensions and 
support locations

b. Analytical method arid procedures in a step-by-step form which Is 
readily auditable by persons knowledgeabfe In such analysis

c. Results of analysis and conclusions 

CLEANLINESS

At time of shipment the equipmertt shall be dean Irtside and outside.

All waste such as metai chips or filings, welding stubs, dirt, rags, debris and 
any other foreign material shall be removed from the Interior of each 
component. All mill scale, rust. oH. grease, chalk, crayon or paint marks ar>d 
other deleterious materials shall be removed from all interior or exterior 
surfaces.

Solvent c1eanlr>gl If required, shall be performed In accordance wfth SSPO 
SP1.

Heavy cleaning. If required, shall be performed to accordance with SSPC- 
SP3.

Cleaning of stainless steel surfaces shall be performed with solvents, cloths 
and abrasive that do not contain halide. Only stainless steel, clean, iron-free.
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EW-1.12

EW-1.12.1

hand or power tools and aluminum oxide abrasive shall be used on stainless 
steel components. Materials used to dean carbon steel or cast Iron shall not 
be used to clean stainless steel surfaces.

SURFACE TREATMENT AND CORROSION PROTECTION

Ger>era1

Equipment and all steel parts shall be painted. hot-dIp galvanized or treated 
with protectrve coatings to prevent corrosion ar>d provide a smart and 
pleasing appearance. This worit shall comprise the surface treatment, priming 
and application of paint or metsinc coatings in the workshop and at the site, 
indudfng all paint repair works that may be necessary. Corrosion protection 
shall Indude the steel surfaces of structures cast into concrete.

Ihe works of corrosion protection shail include all equipment and fnslallatlons 
for sand blasting and paintings.

The Contractor shall furnish, with his proposal, a complete description of (he 
corrosion protection he Intends to provide. After purchase order, the 
Contractor shall submit applicable cleaning and coating procedures and 
specific description of coating material to be used.

Where possible, equipment shall be designed such that ali surfaces can be 
finlsh*coated or recoated after erection at the site.

EW*f .12.2 Requirements to the Finished Coating

Ali finished surfaces shall be level and free of tears, burrs, clots and 
impurities. The coat of palnl shall be of even thickness, also In comers and on 
edges. Moreover, all finished surfaces shall be uniform In respect of color and 
gloss.

The paint film, under visual examination, must in any case present the 
appearance of an accurate application and be free of lesions, porosity, cracks 
or bubbles.

Any damage during transport, mounting, weWing. etc. shall be repaired by 
Contractor. Repair methods shall be submitted for approval of the NPC, This 
also applies to damages to components supplied by a sub-contractor.

EW«1.12.3 Guarantees

The guarantee period of the paint work shall be two {2} years. During this 
period, It will be the responsibility of the Contractor to repair or replace without 
charge all paintwork showing defects (such as discoloration, peeling, 
wrinkles, bubbles, flakes or rust, etc.) where It may be proven that the 
deterioration arises from:

a. Poor quality paint;
b. Insufficient cleaning of the surface before painting;
c. Incomect choice of paint for the service required; and
d. Incorrect application of paint Itself to the surface.
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In such cases, the Contractor shall take charge of restoration of all parts 
which have shown defects,

For the guarantee against corrosion penetration, the NPC requires a ten-year 
guarantee period. The rust penetration shall be measured according to ISO 
4628/3*1982. After ten years, the rust penetration shall not exceed Rj 2. Rl 3 
penetration shall entitle Ihe NPC to repair the surface at the expense of the 
Contractor.

The guarantee shall commerree on the day of the Issuance of (he Certificate 
of Provisional Acceptance.

EW-1.12.4 Reference Standard

Except otherwise specified elsewhere In the specification, the surface 
treatment and corrosion protection for aO metal parts shall be In conformity 
with the latest revision of the standards fisted below.

ASTM123 2rnc (hot-dlp galvanized) coating on Iron and Steel products
DIN 55928 Protective painting of at^l structure instructions
DiN 55945 Painting Materials - Notions
Dl N 16363 Paint work - Buildir>gs
DIN 18364 Surface Protection Work for Steel
DIN 53210 Determination of Rust Degree
DIN 55151 Determination of Adhesion
ISO 4628/3 Determination of Rust Penetration

Other interrrationally known standards however, shall also apply provided 
such standards are equivalent In all respect with the reference standards 
prescribed above. The Contractor shall submit copies of such star>dards for 
NPCa review and approval,

EW-1.13 EQUIPMENT DESIONATION (EQUIPMENT MARKING)

EW-1.13.1 Identification System

All equipment and ell component parts including cables, control wiring and 
terminals shall be designated with an alphanumeric code allowing dear 
Identification of the equipment and components during design. Installation and 
operation of the plant^ubstation. Equipment, cables, control wiring and 
terminals shall be systematically marked, both on (he drawlr>gs and 
documents and on tiie equipment, cables, wires and terminals themselves.

Equipment designation codes shall be Indicated on all planning documents 
Including bills of materials, lists of spare parts, etc. The codes will later be 
used for easy Identification of stored equipment parts and materials and shall 
be suitable for use with a computer supped registration system.

Tender drawings are in some cases already marked with designated codes; 
the system shall be expanded (o Include detailed diagrams, cable lists, spare 
parts list. etc. approved by the NPC.

Wherever applicable, labels/pfates bearing the E.D.S, code shad be attached 
to equlpmerri in the Contractus works.
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The material and fasterrlng methods proposed for E.O.S. febels/prates are 
subject to the approval of the NPC.

EW-1.13J2 Labels and Plates

A stafnlesa steel nameplate or equivalent anti corrosive nameplate vdth 
clearly legible svritlng shall be permarrentfy attached to each assembled piece 
of equipment at an easily visible place. It shall provide all necessary 
Information pertafnlr>g to the equipment, but as a minimum, the following must 
be included: Manufacturer's name, type of equipment, serial rrumber, year of 
manufacture, project WerrtrficaUon number, w^ht E.D.S. code and other 
relevant information in compliance with applicable standards. Any special 
maintenance Instrucbons shad also be shown at this or other suitable location.

For other major components f.e„ pumps, motors, etc., the following shall be 
added: Rated HP, speed, total head, capacity, direction of rotation, and any 
other pertinent information.

If rt is not practical to mdudo NPCa equipment identification, or tag number 
on the equipment nameplate, then a separate durable stainless steel tag with 
NPC's identlflcatton number shall be provided and securely attached to the 
equipment.

Labels shall also be provided for equipment and devices mounted on control 
boards, relay cabinets, desks and other places as required for proper 
identification, as well as for operational, fonctiondl and safety reasons. The 
labeling, size of labeLplates and their {option shall be subject to approval by 
the NPC. A sample labeLpCale (with fndicatfoo of material used) with lettering 
shad be submttts^ for this purpose.

Each equipment wherever necessary, shad be provided with cautionary and 
warning plates and signs In accordance with the prescribed ANSI/IEEE or 
equFvafent lEC Standards for the particular equipment. Nameplates, labels 
and warning plates shall be in English.

EW.1,14 SPARE PARTS AND SPECIAL TOOLS

A list of mandatory spare parts ar>d special tools to be supplied by the 
Contractor Is specified In the Technical Data Sheets for each of the 
equipment under this specification. If in case any of the mandatory spare 
parts or tools are not aj^licable to his supplied equipment, the Contractor is 
required to provide an altemative spare parts and tools that are applicable to 
his supplied equipment with the same quantities as required. The NPC has 
the option to choose in the list of the recommended spare parts and tools 
given by the Contractor the replacement for the mandatory spare parts ar>d 
tools, which the Contractor failed to offer or provide an altemative 
replacement.

In addition to the above, the Contractor shall also Include with his Proposal, a 
list of recommended spare parts end special tools which he considers 
necessary for the safe and reliable operation end maintenance of the 
equipment. The Contractor shall Indicate the expected life of the parts 
requiring replacements and the minimum recommended inventory of the
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spare parts for mstatlatten, starl-up, conbDUOus operation and malnter>ance. 
Contractor shall state whether the recommended spare parts 1$ a slod( Item 
or a special Item, and shad furnish name and location of the nearest 
Contractor, and approximate lead time required for delivery. The NPC has the 
optror> to consider or not to consider the recommended spare parts end tools 
as given by the Contractor with the corresponding price.

All spare parts shall be readily Interchangeable with the or>es which they are 
to repCaee, They shad be of the same material, of Identical size and 
manufecture and shall have the same properties as the corresponding parts 
of the Installed equipment. Specified conditions relating to tests, treatment of 
surfaces and painting, etc. of the Installed equipment shall also apply to spare 
parts.

All spare parts shad be properly packed (and where necessary treated) in 
such a manner as to allow prolonged storage at the Site, considering ^e 
ambient conditions prevalllivg there. In due time, the Contractor shall inform 
the NPC of the eventual precautions to be taken for the proper storage of the 
spare parts.

The Contractor shall provide a spare parts list containing at least the following 
Information:

EW-1.15

EW-1.15.1

• Name and address of manufacturer and other identtficatfon r>o.
• Item description Including EDS-code. drawing no., material designation, 

units to be ordered.
• List of Items (desfgr^ted by EDS-code) for which the respective spare 

parts can be used.
- Item price.

GENERAL ELECTRICAL REQUIREMENTS 

General

The supply of the electrical equipment for high and low voltage Installation 
shall be complete to the extent required to put the substatlon(s)/power 
p1ant(s) in satisfactory operating conditions, with all the requirenrent 
completely connected end fnterconrvecled wKh operating swifts, irrterfocks, 
signalrzatlon, alarms and metering Instruments.

The Contractor must supply all minor items (such as auxiliary relays, terminal 
blocks, accessories, etc.) which are necessary although not expressly 
descn'bed In the Technical Specifications, in order to guarantee the trouble 
free operation and ease In the maintenance of the supplied 
substatlons/switehyard (or parts of substations/switchyard) with particular 
reference to the provislorts to be taken In order to avoid dangerous or wrong 
operations.

The electrical equipment shall be designed in such a way as to bear without 
damage ar>d permanent deformation the consequences of over-voltage of 
internal or atmospheric origin and short drcurt calculations shall be provided, 
giving full evidence, that each electrical component can withstand the 
maximum stresses under fault conditions, e.g.. upon failure of the

NATIONAL POWER CORPORATION
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cofrespondfftg main protection device and timeKtelayed fault cfearInQ by (he 
back-up protection device.

Outdoor instaliatione shati be protected against solar radiation by means of 
adequate covers, where required, with non-deteriorating material to be 
supplied by the Contractor.

The Contractor shall erasure, that aQ equipment supplied is insensitive to any 
signals emitted by wireless communication equipment,

All the metallic frames of the eiectiicaf equipment shad be securely connected 
tc the general earthing system \n compilance with accepted Standards.

EW-1.15.2 Insulation La vela

The insulation levels for different system voltages shali be as indicated on the 
partleuiar Technical Data Sheets of the equipment.

EW-1.15.3 Minimum Clearaneaa

The center-line spacing and clearances above ground levei of the conductors 
shall be as shown on the bid drawings, or in the absence of such information, 
shall match the ANSI Standards.

Clearances of energized metal parts ara summarized in the following table for 
the different systems;

Nomina/
System
VoHaoo

d1
(mm)

d2
(mm)

D
(mm)

H
(mm)

13.8 300 350 900 3500
34.5 500 610 1500 3600
69 800 900 2000 3750
115 1100 1360 2500 4000
138 1300 1600 3000 4000
230 1650 3200 4000 5000
500 3250 5200 6000 9000

I

where:
di a 
d2» 
D » 
H a

minimum dearance between five metal parts and grour>d 
minimum clearance between five metal parts of two phases 
practfcal distance between phase center lines 
minimum height of live conductors above ground.

However, the upper edge of an earthed insulator support must, for all 
voltaga series, beat a height of at least 2300 mm above the ground 
level.

EW-1.15.4 Craepage Olstarrces

Creepage distance of bushing of equipment, string of insulators, station post 
insulators and rigid support insulators shall comply with (he requirements 
stipulated In the Technical Data Sheets of the equipment.
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EW«1.15.5 Levels of Equivalent Salt Depos N Oens ity (mg/em1)

The level of equivalent salt deposit density shall be as stated in the Technical 
Data Sheets of the equipment

EW«1.1 S.e Auxil I ary Services Voftages

The auxiliary equipment shall be designed for the conditions of vottage and 
frequency mentioned in the Technical Data Sheets of the equipment.

EW*t. 19.7 Color Sta ndard

Each equipment shall be painted In accordance with the Standard speci5ed 
below.

Equipment 
Outdoor equipment
indoor Equipment (Including Inside cubicle)

EW>1.19.8 Color a nd Code of Phase Indication

Color and code of phase Indication shall be as follows:

Color 
RAL 7035 
RAL 7032

Phase Color
Rrst f^ase Red
Second phase Yellow
Third phase Blue

EW«1.19.0 Equipment Number Plates

Code
A
B
C

I

The Contractor shall furnish outdoor equipment number plates as required by 
the NPC. Equipment numbers are shown In the Bid Drawings *ONE LINE 
DIAGRAM* of each substatfen/switchyard. The equipment nurr^ber plates 
shall be deariy visible to a man standing on the ground even at a distance 
and shall be made of weather resistant materials. This Is In addition to the 
equipment marfdng to be supplied by the Contractor as mentioned in Section 
EW-113-2.

EW«1.1 S.10 Phase fndfeatfon Plates

Phase indrcation plates shall be provided on the substation steel structures to 
Indicate the phases of bu$r incoming fines and transformer feeders.

Color and codes of phase indication plates shall be as follows:

Phase 
A * Phase 
B • Phase 
C - Phase

Color
Red
Yellow
Blue

Code
A
8
C

The color and code letters shall be luminous and shall be placed at easily 
recognizable position. The plates shall be made of weather resistant 
materials.
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EW-1.16 PROTECTfON SYSTEM REQUIREMENTS

EW-1,16.1 General

The supply of the electrical equipment for high and low voltage Installation 
shall be complete to the extent required to put the substatlon(s)/power 
pfantfs) In satlsfadofy operating conditions, with all the requirement 
completely connected and Interconnected with operating switches, interlocks, 
signalizatlon. alarms and metering Instruments.

The Contractor must supply all minor Items (such as auxiliary relays, terminal 
blocks, accessories, etc.) which are necessary although not expressly 
described in the Technical Specification, rn order to guarantee the trouble free 
operation and ease In the maintenance of the supplied substatlons/switchyard 
(or parts of substatlons/switchyard) with particular reference to the provisions 
to be taken In order to avoid dangerous or wrong operations.

The electrical equipment ahafi be designed in such a way as to bear without 
damage and permanent deformation the consequences of over-voftage of 
rntemal or atmospheric origin and of the short circuit currents within the (Imits 
stated in the Technical Specification.

All the metaPIc frames of the electrical equipment shall be securely connected 
to the general earthing system In compitance with accepted Standards.

EW«1.16^ Protection Design Criteria

The functional requirements of this specrfication relating to protective relaying 
shall apply to all equipment on whid) the protective function Is dependent. 
They shall thus also apply to parts which are not directly related to the 
protective relays, su^ as functions In the auxiliary power distribution, 
interface cubicles, etc., Included In the relay protection function.

Strict demands shall be made on selectivity in Isolation. To improve security, 
protection systems shoukJ be designed to Isolate only the faulted portion of 
the network. For faults external (o the protection zor>e, the protection system 
should be designed either not to operate, or to operate selectively wUh otiier 
systems, irtduding breaker failure,

All primary faulta which are of such magnitude that they jeopardize operation 
of the grid, which represent a risk to personnel, or which could cause 
appreciable material damage to plant or to the whole system, shall be isolated 
or relived of stresses In a controlled way even in the event of a single failure 
In the relay protection equipment, Its supply of measuring quantities, auxltlafy 
voltage, etc., or primary breakers.

When required, every ^uft condition shall be delected by at least two fast 
primary protection systems svith different measurfr>g principle.

Primary ar>d back-up protection. Including the auxiliary supply, shall be 
physically arKl electrically separated to allow maintenance on one protection 
without affecting the function of the other.

NATIONAL POWER CORPORATION
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To improve dependabilrty, the two protects sets shad be dMded into two 
electricany and mechanteany separated parts by means of:

separated d.e. power suppfy 
separated boards 
separate current transformer cores 
separate voltage drcurts 
separated tripping devices 
separated cables
separated relay protection channels (only for lines)

To improve dependability, each primary protection shall have separate 
tripping paths to the drcurt breaker, that is one primary protection set to 
actuate trip coll number 1 only arid the other protection set to actuate trip coil 
number 2 only. Cross-tripping is not aflowed.

Each protective relay shall be equipped to indicate the trip on the respective 
alarm relay rack.

The protection system shall be arranged for complete subdivision in two parts 
(relay set 1 and 2). Proledive relays belonging to relay set 1 and 2 must not 
be fitted in a common panel unless otherwise indicated In the Technical Data 
Sheets of the respective Sections. Communication between the two 
subdivisions shall be transferred via barrier relays.

Each feeder shad have a separate protective zone. Each feeder protective 
relay shall trip only the breaker or breakers associated with that feeder. 
Selective tripping of all drcuit breakers within the protected zone shall be 
guaranteed.

All protective relays shall be microprocessor based, numerical deslgrr If 
required, modularized plugin type and placed in standard 19nnch racks 
(Other relays, where Instructed, shall be mounted on the rear panel of a 
duplex control switchboard. All accessories necessary for this type of 
mounting shall be provided with the relays). If required to be coupled to 
substation control system through a microprocessor-based substation control 
and protection system, all relays shall numerical In nature with serial 
communication facilities.

The fault detection and maintenance shall be easy. Suitable tocirrties shall be 
provided on each measurlrtg relay or system to disconnect the trip outputs, 
and to subsequently short and disconnect the current transformers. These 
shall also discon ned any voltage transformer, alarm or critical d.c. circuit, 
without affecting any other devices. Removal of any refay or system 
component directly connected to any CT drcuit shall short out the relevant CT 
connection.

All relays shall be wired and prefers^ automatically tested at the factory. 
Plug-In elements shall have reliable devices for fixing them in the service 
position.

Breaker failure protection, if required, should be provided to detect stuck 
breaker condition and Initiate tripping of breakers adjacent to stuck breaker, 
including line remote breaker to Improve dependability. DC supplies to the
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breaker failure protecffon should be separete fh>m the breaker trip colls dc 
suppTres and from other protection system dc suppfles. Generally, only one 
breaker failure protection system is provided.

Protection systems should not operate for stable power swings. Also, 
protection systems should not impose limitations urtder rtormal or short-time 
contingency drcumstances.

To shorten overall operating times, protection schemes should utilize, where 
required, differential relaying, communication based relayir>g and 
instantaneous overcurrent relaying to the maximum possible extent, with due 
regard to selectivity.

To improve deper)dabilrty and security, critical features associated with 
protect systems and circuit breaker operation should be monitored and 
annunciated. These features include Integrity of power supplies, signal levels, 
integrity of trip circuits and relay operations.

If required, sequence of event recorders and csdltographs should be 
provided to permit analytis of protection system perfonnance during network 
disturbances.

EW-1.16.3 Relay-Setting

Recommended relay settings shall be Issued by ths Contractor after being 
supplied with needed basic data from the N PC.

EW*1.18v4 lntef>TKpplng

Breakers In adjacent stations have to be opened when the breaker falls to 
Isolate a primary fautt This tripping of breakers in adjacent stations shall be 
achieved by direct Inter-tripping activated from the breaker failure protection.

EW»1,16.5 Relay Indications

An relay protection shad be provided with resettable visual Indicating devtees 
for trip functions in the ir>dfvfduaf protective relay or group of relays for ad 
protection belonging to a primary object. These indications shall be dearly 
visible without the need for opening doors, or the like, on the relay cubicles or 
other enclosures. Indication devices shall be provided for every relay 
protection. Start Indications from time delayed protective relays are required. 
The faulty phases shall be indicated when the measuring principle in tiie 
protection makes this possible. Mufti-stage protection shall be designed so 
that the indications will dearly show the stage which has initiated tripping. 
Tripping Indication shall always be provided, regardless of the duration of the 
tripping signal.

The following colors shall be made available for visual Indications:

yellow
red
green

start indication 
trip indication 
auxiliary power
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In addrllon to the above visual Wppfng indlcatfons, coirespondlng potential- 
free contacts shelf be available for Sequence of Events (50E) and alarm 
panel, and these contacts shall dose when visual Indication Is obtained.

EW-1.16.6 TKppIng Circuit

The tripping circuit for the relay protection belonging to relay set 1 ar>d 2 shall 
be separated both electrically and mechanically. This Implies that they must 
not Include comnwn switching devices, connectors, terminal blocks, cables, 
auxiliary relays, etc. Breakers shall have etectricalty and mechanically 
separate tripping colls for relay set 1 and 2. The function must not be 
Jeopardized if both colls receive a trip impulse simultaneously, or if one coil Is 
short-circuited.

I

The design in relay set 1 and 2 shall conform with the following stfpu1a»ons:

• High functional security and speed are necessary In the tripping circuit, 
and the system design shall thus be such that a minimum of series* 
coupled elements win be required.

• The tripping drcufts shall be supervised botti when the breaker Is open 
and dosed. The supervision shall include the d.c. supply, tripping coll, 
cables (d.c. supply cable and tripping cable to the breaker). The 
auxillafy contact for the coil shall also be induded In the supervision 
when the drcult breaker is dosed. The alarm shall be timeKfefayed to 
prevent It operating during momentary dips In the d.c. supi^. The alarm 
shall also be Inhibited when the circuit breaker auxiliary switch interrupts 
the trip coil drcult, on drcult breaker opening.

- Each protection dedicated to or>e unique object shall have Its own 
tripping equipment Furthermore, each breaker shall have its own 
tripping drcult for those protection that are common for more than one 
object, i.e. Breaker Failure Protection.

• There shall be separate equipment for set 1 and set 2.

• The tripping equipment shall have auxiliary relays, which must have an 
operatlr>g time not in excess of Sms. These tripping relays shall also be 
capable of breaking the circuit to the solenoid, even if the auxiltary 
contact In the breaker should fall to open.

Trip relays must be immune to operation with wiring capadtive 
discharge currents In the event of a DC system earth fault

- Specified lockout relays shall be of medianically latched type with 
manual reset

The d.c. circuit used to actuate the tripping relays shall be separate from 
the d.c. circuit for the tripping coils.
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EW-1.16.7 AuxHIa ry Relays

Gerwral

Auxiliary relays shall be vibration proof arxJ shock-proof. They shall be rated 
for operation at 125Vdc unless otherwise noted. Both the movirtg and 
stationary contacts shall be of silver plated. Each one wtif dose and carry 5 A 
condmiously, or wll carry 30 A for one minute.

Manual Reset AuxUlafv Relay

Manual reset auxiliary relay shall be electrically ertd manually reset high 
speed, multi-contact type. The voltage rating of the relay coll shall be such 
that with ^ suitable series cut-off contact furnished, the operating time shall 
be approximately one cycle. The relays shall have Interlocking contacts In the 
dosing dreuit of drcuH breakers they operate.

Self-Reset Auxiliary Relay

Setf-reset auxinary relays shall have a de operating colls corresponding to the 
DC source specified Irt the Technical Data Sheets of the equipment and at 
least three (3) electrically Irxlependent, potential-free, normally open contacts.

They shall be suitable for continuous duty and shall have an operating time of 
about two (2) cycles. The Contractor shell provide at least two (2) spare aa* 
and/or V contacts.

BW-1.t6.0 Operating and Service Conditfona

The protective and auxiliary relays shall be InstaRed and operated under the 
following conditions and ratings unless otherwise Indicated In the Technical 
Data Sheets of each protective relay equipment

Momentary current 
Continuous voltage 
Continuous current 
Make end cany ratings

Insulation
Surge withstand capability 
Rated frequency 
1 MHz burst disturbance

Electrostatic discharge

Radiated electromagnetic 
field disturbance

40 times rated current cdl (2 sec)current (5A) 
1.2 times of rated potential coil voltage (11SV) 
2.0 times of rated current coil current (5A)
30 amperes for tripping contacts for at least 
2000 operation In a prescribed duty (ANSI 
C37.90-1978)
2 kV, 60 Hz for 1-minute 
ANSI C37.90/IEC 60255 
60 Hz
lEC Publication 60255-22-1 with severity 
Class III
lEC Publication 60255-22-2 with severity 
Dass III

lEC Publication 6025^22-3 with severity 
Class 111

The test shall be carried out by using Test Method A and by sweeping 
through the entire frequency range 27 MHz to 500 MHz
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lEC Publication 60255-22*4 with severity level 
IV

The Contractor shelf also guarantee that ell egulpment furnished under the 
scope of (his spedficabon shatl meet the performance and rating 
requirements of this specification while operating within the environmental 
conditions specified in (he Technical Data Sheets.

EW-1.16.9 Ertefosure and Environmental Requlremertte

The protective relays shatl be enclosed in a free-standir>g control cubicle with 
a front hirtged-ffame suitable for easy instalfalion of functional units. desfgr>ed 
for front access.

The installation dimensions for rack mounted equipment should conform to 
the 19-inch standard.

The enclosure shall be deslgrred to have proper ventilation preventing the 
occurrence over-heating. The ventilation shad be such that rodents and 
Insects* entry inside the panel are prevented.

The degree of protection of relay cases or cubicles shall be minimum IP5D. 
Relays shad be tropicaflzed and shall have enhanced corrosion protection.

The endosure should be provided with a key»lockable full transparent hard 
plastic protective door mounted on the front of the hinged frame. Equivalent 
means to protect (he individual relays can be provided.

The enclosure shall be provided with enough space for mounting other 
ancillary equipment as spewed. Unused spaces shall be covered with plates. 
The rear of the cublde shall be dosed suitable for back to back or back to 
wad mounting. The Ins We rear plarte shall be provided with a fixed mounting 
plar>e for terminal blocks and ot^ accessories.

EV\M ,16.10 Panel/Cubicle Wiring

Wires shad be 600V, stranded copper conductor with thermo plastic insulation 
and shall comply with the requirements of ICEA Standard No. S-61-402. 
Minimum size shall be 2.0sq.mm. or larger for control circuit except 
annundator wire which shad be 1.2sq.mm. or larger. Minimum test voltage 
Shan be 2000V.

All cubicle wiring shall be neatly run and securely fixed in such a manner that 
wherever practicable wiring can be easily checked agairrst diagrams.

The wiring between sub-components of a single systems had be of adequate 
dimensions. Point to point wiring to fixed terminals shall be used for CT and 
trip circuits, hovrever. other circuits maybe plug and socket assemblies of 
adequate design. Wires shall not be spliced or joined between terminal 
points.

Soldered or wire wrapped connections shall only be InsWe electronic 
systems. Any wire wrapping shall be In accordance wHh lEC Publication 
60352.
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assembling membefs and panels and for mounting wire cleats and devices 
shall be provided with lock washers or other locking devices, Vertfcaf edges of 
panels shall be fOTOed and betted together in such a manrrer that no part of 
edges are exposed to view. The panels shall not deviate more than 1.6 mm 
from the true plane. To prevent warping of panels, all heavy devices shall be 
adeguately supported by means of rear mounted brackets or straps.

The cubicles shall be constructed from a minimum of 2,0 mm sheet steel with 
edges formed into a rectangular pattern or welded to steel shapes so that 
each section is rigid arrd self-supporting and enclosed.

The panels, trim, doors and frames shall match and shall present a neat 
appearance when assembled. Electrical clearance shall be provided without 
cutting away the adjacent steel framework. Vents or louvers shall be 
pro\4ded, where required, to give adequate ventliatlon. All ventllallon 
openings and all opening In the floor shall be provided with screens to prevent 
entrance of Insects and rodents. Thermostatically controlled heaters with 
switches shall be furnished for prevention of condensation. Heaters shall be 
suitable for auxiliary power supply specified In the Technical Data Sheets of 
the telecommunication equipment.

The design of the cubicle and arrangement of devices shell be such that 
adequate space is provided for inspection and maintenance of wiring, 
terminals and equipment. Equipment Inside the panels shall be so mounted 
that the studs of the equipment mounted on the panels will be accessible 
without removing any device. American Standard device number shall be 
used and marked on the rear of the panels near the comesponding device. 
The device numbers shall be marked legibly with permanent marking fluid 
that will form a contrast with the panel finish.

The dimensions of a cubicle shall be as follows unless otherwise specified in 
bid drawir>gs and/or the Technical Data Sheets:

a.
b.
c.

Depth
Width
Height

700 mm (maximum) 
750 mm (maximum) 
2200 mm (maximum)

EW«1.16.12 PacilKTes for Refay Testing and Maintenance

The design of the protection system shall allow easy maintenance of Its 
functions. It shall be possible to check the operating levels and each of the 
functions separately, The whole functional unit shall also be able to be tested. 
All tests shall be perfomied from the front panel. Provisions for push button 
functional test of relay shall also be preferably available.

An independent test facility for each Individual protective relay, although 
several relays may be connected together In a common cubicle, shall be 
provided. While one relay is being tested the other relays shall remain In 
operation.

The test facilities shall Include a permanently mounted test block and shall be 
paired with a test plug. Switching and Isolation of Inputs/outputs by means of 
electrically-operated auxiliary relays Is not acceptable. The test facilities may 
be supplemented by a manually-operated switch, If r^ecessary to comply with
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BID DOCUMENTS

SECTTOW VI - TEOWtCAL SPECIFICATIONS

SUPPLY, DELIVERY. CONSTRUCTION. INSTALLATION. 
TESTING. AND COMMSSlONING OF 9 MVA VIGA 
SUBSTATION

LutP312t223SdQ

Terminal blocks for control wiring shall be rated not less than 30A, 600V with 
barriers of the type approved by the NPC.

IsolatlorWype temiinal blocks shall be provided for the auto>rec1osing scheme 
Isolation for all external alarms on each panel. Isolation-type terminal blocks 
for the sequence of events and transient fault recorder terminals shell also be 
provided. Shorting type of terminal blocks for current droolt Isolation to 
transient fault recorder shall ba provided.

Terminal blocks shall not have more than twelve positions per block, shall be 
rated 600 volts, 30 amperes, shall be one-piece type and shaH have vinyl 
marking strips. They shall have terminal screws on both sides; box clamps or 
saddle damp terminals are not acceptable. No rrve metal shaD be exposed at 
the back of the terminal blocks.

Every terminal point shall have IndMdual and complete Identification Identical 
to those on the wiring diagrams and shall be acceptable to NPC. Terminals 
for NPCs external connections shall be arranged for consecutive connections 
of conductors within one cable. Only one external wire will be connected to 
each outgoing terminal pdnt. Wires (usually three to five, Including ground 
Isolating Jumpers) for a given current transformer or voltage transformer 
drcult shall be connected to a single terminal block; they shall not spirt 
between two blocks.

Namepl^j^S

Each piece of equipment mourttad on or inside the panels shall be provided 
with a nameplate. Nameplate shad be made or laminated black surface, white 
core micarta or sheet plastie with lettering engraved on the blade surface 
exposing the white core. Single phase items shall be Identified by nameplates 
as to the particular phase in which they are connected. Nameplate size shall 
be approximately 25 by 75 mm or 50 by 150 mm. The nameplates shall be 
fastened to the parcels with black finished round-head screws. Nameplate 
design shall ba submitted for approval to the NPC. together with samples of 
engraved nameplates.

Grrxmd Bus

A ground bus of copper bar not less than 60 sq. mm. shall be boiled to the 
frame of each of the panel in such a way as to make a good electrical contact. 
For the relay panels, a ground bus shall be provided along the front of the 
panel and shall be connected at each panel end to the next panel in the 
lineup.

The ground bus shall have drilling at each end to permit Interconnections vMh 
the ground buses In adjacent units. The necessary copper bar jumpers, bolts, 
nuts and washers for making interconnection shall be furnished.

The ground buses In the relay panes at the left and right ends of the lineup 
shall be provided with a solder bus damp type pressure connector for 
tenninating 60 mm2 of stranded copper ground oo^u^r.

NATIONAL p5^R CORPORATION nm VIEW.29
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I
I EW-1.17

Interior UahCnQ and Convenience Outfets

A switch controlled fluorescenl lamp shall be Installed at the (op of each panel 
for rntemal Rluminatlon. The switch shall be located at a convenient height 
inside the unit A duplex convenience outlet with a rating specified in the 
Technical Data Sheets of the equipment shad be furnished and Installed fn 
each panel at a convenient location,

The lamp switch and convenience outlet shad be located near the latch side 
of the door in single door panels and near the hinge side of a door in double 
door units, The lamp and convenience outlet shall be wired to terminal block 
points for connection to a power source specified In the Technical Data 
Sheets for the equipment.

MISCELLANEOUS

EW«1.17.1 Communication

For each Local Control Panel In the switchyard (control cubicle of drcult 
breaker, transformer control cubide, BCU building (If BCU is required outside 
of the Control Room) and marshalling kiosk), a telephone connection to the 
Control Room shall be provided to enable reliable communication with a 
mobile telephone set at any time.

EW-1.17.2 Provis ions for Erection ar>d Installation

All parts of the equipment to be assembled on site must be connected by 
means of screws and bolts/nuts, welding Is not acceptabie except for 
accessories and where expressly stated.

It must be possible, except In particular cases, to introduce and draw out all 
the indoor equipment through the doors or opposite opening.
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SECTION VI - TECHNICAL SPEC^FfCATfONS

SUPPLY, DELIVERY. CONSTRUCTION. INSTALLATION. 
TESTING, AND COMMISSIONING OF S MVA VIGA 
SUBSTATION
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I

I

EW-2.0 POWER TRANSFORMER

EW-2.1 SCOPE

EW«2.1.1 General

This spedflcatjon covers the technical and associated reduirefnents for power 
Iransformers and accessorfes for use in electric generating station and/or 
substatfon. The requirements of the project and the equipment details are 
indicated in the Technical Data Sheets,

It is not NPC's Intent to specify ail technical requirements nor to set forth 
those requirements adequately covered by applicable codes and standards. 
The Contractor shatl furnish high quality power transformers meebng the 
requirements of these specification and industry standards.

The Contractor shatl bear full responsibility that the equipment has been 
designed and fabricated in accordance with alt codes, standards, and 
appHcable governmental regulations and performs under the conditions and 
to the standards specified herein.

No departure shall be made from these specification and standards unless 
waived or modified Irt writing by NPC. The Contractor shall obtain from Its 
subcorrtractors a statement as to compliance with this specification without 
excepfion and/or if there are any exceptions, these shall be descn*bed In detail 
and ir>ctuded In Contractor’s proposal. The Contractor shad add a statement 
(hat no other exemptions are taken to this specification.

EW-2,1.2 Works to be Provided by the Contractor

The Contractor shall provide the equipment, accessories and services 
delineated in Section B.1,0 of the Technical Data Sheets.

EW-2.1.3 Works to be Provided by NPC

NPC Shalt provide the materials ar>d services listed In Section B.1.0 of the 
Technical Data Sheets.

EW-2.2 CODES AND STANDARDS

EW*2,2.1 General

I

The equipment furnished shall be in accordance with, but not limited to, the 
latest issues of the following codes and standards. Including all addenda, in 
effect at lime of purchase order unless otherwise stated In this specification:

ANSI/IEEE

B1.1.a

B2.1
816.1

American National Standards Institute and/or Institute of 
Electrical & Electronic Engineers

Metric Translation, Optional Supplement to Unified Screw 
Threads
Pipe Threads (Except Dryseal)
Cast Iron Pipe Ranges and Flanged Flttlr>gs, Class 25,125, 
250 and 600

NATIONAL POWER CORPORATION ra VLEW-31
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I

I

I

B16.10
B57.1

C57.12.00

C57.12.10

C57,19.00

C57,19.01

C57.19.101
C57.12.70

C57,12-80 
C57.12.90

C57.13
C57.92

C57.98
C57.106

C57.109
C57,110

C57.115

C62.11

C80.1
255.1

IEEE S(d.80 
IEEE Std. 979 
IEEE Std. 980

ASTM

A3 44 
A153 
B432

NEMA

107

fCS

MG«1

Face-to-face and End-to-End Dimensions of Ferrous Valves 
Compressed Gas Cylinder Valve Outlet and fnfet 
Connections
General Requirements for Liquid-Immersed Distribution, 
Power and Regulating Transformers 
Requirements for Transformers, 230,000 volts and below 
833/958 through 8.333/10.417 kVA. single-phase, 750/862. 
Through 60.000/80,000/100,000 kVA, three-phase.
Standard General Requirements and Test Procedure for 
Outdoor Power Apparatus Bushings 
Standard Performance Characteristics and Dimensions for 
Outdoor Apparatus Bushings
Trial-Use Guide for Loading Power Apparatus Bushings 
Tennlnal Markings and Connections for Distribution and 
Power Transformers
Terminoiogy (JEC76), Including Supplement C57.12.80a.
Test Code for Distribution, Power and Regulating 
Transformers. Including Supplement C57.12.90a.
Standard Requirements for instrument Transformers.
Guide for Loading OIMmmersed Distribution and Power 
Transformers
Guide for Transformer Impulse Tests
Guide for Acceptance and Maintenance of Insulating Oil in
Equipment
Guide for Transformer Through-Faull-Current Duration 
Recommended Practice for Establishing Transformer 
Capabllfty When Suppling Nonsinusoidal Load Currents 
{redesignatlon of IEEE Std 756, Trial Use May 1984), Guide 
for Loading Materiaf-Oll Immersed Power Transformers 
Rated In Excess of 100 MVA (65°C Winding Rise)
Guide for Metal Oxide Surge Arresters for Alternating- 
Current Power Circuits
Specification for Rigid Steel Conduit, Zinc Coated
Gray Finishes for Industrial Apparatus and Equipment (No.
24 Dark Gray and No. 61 Light Gray)
Guide for Safety In AC Substation Grounding
Guide for Substation Fire Protection
Guide for Containment and Control of OH Spills in
Substations

American Society for Testing and Materfafs

Electrical and Mechanical Properties of Magnetic Materials 
Zinc coating (hot dip) on iron and steel hardware 
Copper and Copper Alloy Ciad Steel Rate

National Electrica? Manufacturera Association

Methods of Measurement of Radio Influence Voltage of 
High-Voltage Apparatus

General Standards for Industrial Control and Systems 

Motors and Generators

NATIONAL POWER CORPORATION
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I

I

MG-2

SSPC

SP1
SP3
PA1
PA2

UL

44

lEC

60044
60071
60076
60060
60137
60214
60270
60296

60354
60542
60551
60599

60606
60616
60722

60947

NFPA

ISO

9001

9002

Safst/ Standard for Construction & Guide for Selection. 
Installation and Use of Electric Motors and Generators

Steel Structure Painting Council

Solvent Cleaning
Power Tool Cleaning
Shop, Piled and Maintenance Painting
Measurement of Dry Paint TMdcness with Magnetic Gages

Undenwriters Laboratorlea, Inc. (all parla apply)

Rutber4nsulated Wires and Cables

Intematienel Electro-Teehnlcel Commfaslon

Instrument Tfansformer 
Insulation Coordination 
Power Transformers. Parts 1^
High Voltage Test Technique
Bushings for Alternating Voltages Above 1000V
On'load Tap Changer
Partial Discharge Measurements
Specification for unused mfneraf insulating <^f for transformer 
and swrt^gear
Loading Guide for OlHmmersed Power Transformers
Application guide for orvfoad tap-changers
Determination of Trarrsformer arvJ Reactor Sound Levels
Interpretation of the analysis of gases in transformers and
other oil-fiHed efectrfcal equipment fn service
Application guide for Power Transformers
Terminals and tapping markings for power transformers
Guide to the lightning and switching impulse testings of
power transformers and reactors
Low Voltage Switchgear ar>d Control Gear

National Rre Protection Association

lnterr>ational Starrdanla Organization

inQuality System Model for Quality Assurance 
Design/Development. Manufacture and Testing 
Quality System Model for Quality Assurance in Production, 
Installation & Servicing

These codes and standards set forth the minimum requirements which may 
be exceeded by the Contractor, If, in the Contractor's Judgment and with 
NPCs acceptance, superior or more economical designs or materials are 
available for successful and continuous operation of the Contractor's 
equipment as required by this spedfication.

I
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EW-2.3

I

I

TECHNICAL REQUIREMENTS

EW-2.3.1 OoBcription of Services

The power transfomefts) covered tjy this specmcatlon is (are) for use in a 
generating station and/or a substation. The application details are stated In 
the Technical Data Sheets.

Depending on the requirement staled In the Technical Data Sheets, the 
transformer shall be provided either wHh an automatic ffre detection and 
extinguishing system (Deluge System) according to NPPA requirements to 
extinguish acddantal transformer fire and to prevent occurrence of fire on the 
adjacent transformer in case of fire from the other, or an equivalent 
Transformer Explosion and Rre Prevention System utflteh^ nitrogen gas as a 
preventive measure In a>oidlng transformer explosion ar>d ensuring nor>« 
occunance of fire on the transformer and the adjacent equipment

The transfonner shall be designed and pfovfded with an oil collection pit for oil 
containment according to NPPA requirements. The oil collection pits of all 
transformers shall be connected to an oil separation pit.

Rre wall shall also be provided between transformers, between transformer 
and structures and/or otiier inflammable equipment If the clearance Is less 
than what Is shown below;

I

I

Ctearancefml
below 3 
below 5 
below 10 
below 15

Transformer Capacity (MVA) 
above 1 up to 10 
above 10 up to 40 
above 40 up to 200 
Above 200

EW-2.3.2 Deaign Requirements 

EW-2.3.2.1 Ratings

Transformer rating, spedfied In the Technical Data Sheeis shall be the basis 
of the Contractor’s guarantee as to performar>c8 and temperature rise. The 
ratings indicated are based on actual load requirements at the service and 
oparatlr^g conditions specified herein.

Ew-2.3.2.2 Voltage

Unit auxiliary transformers and generator st^up transfonner shall be 
designed to withstand the overvoltages for the duration of voltage excursions 
which may be expected as a result of full load rejection of the generator.

The Lfnit aindliary transformer shall be able to withstand the short circuit 
resulting from a secondary external feult on the unit transformer which Is 
accompanied by a rise In generator voltage as specified In the Technical Data 
Sheets.

EW-2.3.2.3 Frequency

Frequency forc^radon shall be 60 Hertz.

NAnONAL POWER CORPORATION m WEW-34
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SECTION M - TECHNICAL SPEQPICATIONS

EW«2.3^.4 Ovsrfoacf R squire ment

The overtoed rating and operation shall be in accordance with ell cydic 
loading duties as specified In lEC 60354. The overload capability of any 
aujdfiary equipment such as bushings. LTCs. CTs, oil expandon tanka, 
leads, etc. shall not be less than the transformer overload rating. If other 
considerations wifi limit the overload capability of the transformer, the 
Contractor shall specify these limitations In his proposal.

EW-2^.2.5 Short Circuit Capabfilty

The transformer, including Ms accessories such as, but not Rmitad to, 
bushings, current transformers, tap changers, etc., shall be capable of 
withstanding the specified short dreult requirements without mechanical 
deformation or impairing the electrical capabrltlies.

The thermal and mechanical capability of the transformer and Hs accessories 
shall meet or exceed the requirements listed In ANSI C57.12.00, Section 7 or 
lEC 60076.

The above for unit auxiliary transfooners ar>d generator step-up transformers 
Is appended as fofiows:

a. These transformers shall have Increased mechanical and thermal 
capabilities to withstand three-phase short circuits external to the 
transformer with the maximum voltage as the driving voltage during the 
voltage excursiorrs.

For transformer connection of vnye-wye-detta or wyehvye-delta. the fault 
current produced by the short circuit shall be considered to be cominq from 
both HV and LV sides.

The system Impedance shall be obtained from the system fault capacity as 
specified in the Technical Data Sheets. The duration of the short circuit is 
limited to 2 seconds.

The transformer shall be so designed that the final winding femperetufe Tt 
reached at the end of the specified short circuit duration shall not exceed 
250°C for aluminum conductors or another temperature stipulated by the 
Contractor without annealing the conductor, without causing insulation 
damage and gas generation from oil or solid insulation. It shall be assumed 
that prior to and after the short circuit, the transformer Is loaded at Its 
maximum nameplate rating and the ambient temperature is the specified 
maximum.

The sudden pressure relay and other alarm initiating devices shall r>ot 
respond to the effects of the through fault short circuit currents.

EW-2.3.2.6 Impedances

Impedance between winding will generally vary with changes of transformer 
turns ratio. Limitations on this change of Imp^nce shall apply to all fully- 
rated taps on all main power windings, but not to auto-transformers. These 
limitations are. In part, defined In terms of the tested Impedance on the fully-
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fated tap nearest the middle of the fulfy-rated tap range. This Impedance is 
called the inid>tap Impedance.

a.

1

I

The percent deviation of Impedance on the extreme taps shall not be 
greater than the mid to extreme tap voltage range expressed as a 
percentage of rated voltage and the lowest Impedance value shall be 
related to the highest current tap,

EW-2.3,2.7 Audible Sound Level

The average sound power level LpA of the transformer shall not exceed the 
values es specified In the Technical Data Sheets when measured In 
accordance vwth the conditions outRned In the latest ANSI/IEEE C57.12 90 or 
lEC 60551.

EW*2.U.8 Trensfonner Loss Evaluation

The Contractor Is required to fid- In all the rnformatlon for the transformer 
losses In the Technical Data Sheets In order for the UPC to fully determine 
the most cost effective of the proposed transformer(s) to be supplied 
considering both cost of losses and first cost

Failure of the Contractor to completely fill- in all the information needed for 
proper evaluation by the NPC shall be a ground for rejection of his bW.

In considering the capitalized cost of transformer losses, and for purposes of 
comparing bids, the losses will be evaluated using the values ($^W loss) 
specified in the Technical Data Sheets. In the bid evaluation procedure, each 
loss evaluation figure frsted In the Technical Data Sheets will be multiplied by 
its respective guaranteed loss value in kilowatts, and the resulting figures will 
be added to the bid price to give a total evaluated price for bid comparison.

The transformer shall be designed for the most economical loss ratio (copper 
loss/ifon loss) for the application as specified in the Technical Data Sheets for 
the transformer.

EW*2.3_2.9 Toferaneee

Values from tests shall meet those specified in the Technical Data Sheets 
within tolerances stated in standards supplemented as follows:

a. Losses: Core loss after impulse tests shall be toe value used in 
determining performance and shall not exceed the core loss before 
Impulse test by more than 7-1/2 percent.

b. Exciting Current The percent tolerances from specified values for 
exciting current shad be toe same as those stated in the standards for 
no-load losses. If the value of the excfllf>g cument Increase, after 
impulse tests by an amount 10 percent or rmra of i(s value before 
impulse tests, without an associated increase in core loss, the 
Contractor shall rxjtrfy NPC and shall conduct such tests and 
examination as may be required to assure NPC that a tum-to-tum fault 
does not exist In the transformer winding.
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I
c. fmpedance: When paraflel operation svilh other units is specified In the 

Technical Data Sheets for the transformer, impedance tolerances stated 
In standards shall apply to the tap voffages of liVe turns ratio, in addition 
to that of the rated vottape.

EW«2.3J.10 Bushings

I
I

All porcelains used in bushing shall be wet process, homogenous, and free 
from cavities or other flaws. The glazing shall be uniform In color and free 
from blisters, burrs ar>d other defects- All porcelain parts shall be one piece.

The bushings of the same rating shall be interchangeable.

Bushing up to 110 kV BIL shall be porcelain bulk type whereas bushings 
above 110 kV BIL shalf be condenser-type. In the latter case, the bushing 
shall be provided with capacitance test tap.

Should compound filled condenser type bushings be adopted, provisions shall 
be made to avoid compound entering the main tank during vacuum treatment.

Bushings shall have the continuous current-carrying capacity necessary to 
cany the full 65°C rise current. The bushings shall also be capable of carrylrtg 
overload currents as required by section EW-2,3.2.4.

Bushings shall be In accordance with ANSI C57.19.01 & 101 or lEC 60137. 
Strike distance In excess of those to meet the standard will be specified In the 
Technical Data Sheets for the transformer. (Extra strike distance may be 
required to accommodate muftlple conductor connections, grading rings, 
heavy buswork, future external CT end Isolated phase bus connections).

EW-2.3.2.11 External CTearanees

External clearances between energized parts and ground, and spacing 
between adjacent phases shall be coordinated svrth the transformer inlemal 
insulation class. However, when coordination is required with higher 
insulation levels of other associated substation facilities, the clearance 
requirements win be specified in the Technical Data Sheets for the 
transformer.

EW-2.3.2.t2 on

I

I

This technical specification applies for the condition of transformer oil at 
delivery. The oil shall be of such a quality that It Is, suitable as an Insulant end 
coolant tor transformers.

The oil shall be new and naphthenic based mineral oil. It shall be free from 
Polychlorinated Biphenyl (PCB), moisture, add alkali and sulfur compounds 
and shad not form a deposit at normal operating temperature.

Except for inhibitors, no additives are permitted.

The oil furnished shall be compatible with other oils meeting the requirements 
of ASTM D3457 and this specification, The oil shad be suitable for mixing with 
other Insulating oils lr> any combination and the mixture shad stld meet the
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required functfortal properties of this specification. Any reservation to this 
requirement shalf be elearfy stated by the Contractor in hl$ proposal.

The oil shall accept 2. 6-ditertfary-butyt-paracfesol (DBPC) as an oxidatfon 
inhibitor, added as necessary to bring inhibitor oontent of the oil to the 
required ASTM D3487, Type I or fl value. The Contractor shall state If any 
other type of oxidation hhlbrtof Is acceptable and If so. Its advantaoes over 
DBPC.

The supply of Insulating oil per CransfOnner shalf Indude a sufficient quantity 
to fill the tank and radiators up to the operating level plus an excess of 5%.

The power factor of the oil shall not exceed 0.05 percent at 25°C or 0.3 
percent at 100°C, as determined by ASTM Test Method D924 (oil samples 
shall be taken In accordance with ASTM DO23),

The oil flow pattern shall exdude turbufence and Impinging of oil on any pari 
of the soHd Insulation system.

Containers for oH shall be so designed that, with the indicated level for Initial 
fllllr>g at 25°C» the oil wifi not fall below a safe operallf>g level, nor rise to such 
a height as to overflow or feak. Oesigr> shall be for a standard top oil 
temperature range or greater, if required by the upper ar>d lower limits of 
ambient temperature specified in Section B.1.0 of the Technical Data Sheets.

If the transformer oil witi be deBvered in containere or drums, these shad be 
approved by the NPC. The contalf>er8 and/or drums shall be well-cleaned 
Internally and shall otherwise be in such a condition that there is no risk of 
ends ngering the oil quality.

Before delivery, a test certtficate shalf be submitted to the NPC for approval. 
The test certificate shall contain result for tests carried out In order to confirm 
the oirs quaRty as specified.

EW«2.3.2.13 Auxf fla ry Power a nd Corrirot

Unless specified otherwise in the Technical Data Sheets for the fransformer, 
the Contractor shall provide two full capacity, Independent 460 • 480 vofl, 3 
phase, 4-wlre power supplies for the transformer for Its cooling and power 
requirements and orw 125 volts do supply for the annunciator arnJ any other 
control requirements. For termination fedllty, see Section BW-2.3.3.9. The 
coofing devices shafl be grouped Into as many partial capacity groups as 
there are power supplies provided. Each group shall be supplied from its own 
power supply during norma! conditions, ff one supply fails it should be 
transfened automaticlly to the remaining power supply. Automatic transfer 
equipment shafl Include a time defay relay to prevent immediate transfer from 
normal to emergency source.

Contractor shall furnish any step-down transformers required for power 
supply requirements other than stated above.

A separate circuit breaker shall be furnished to supply 230 voltage ac power 
to all transformer space heaters as well as one 20-watt fluorescent lamp and
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I

one duplex convenience outlet 15 A, 250 V, 2*poles in the main control 
cabinet.

Air drcurt breakers shall act ae circuit protecdve devices for all circuits. For 
feeders, the breaker shall afford both overcurrent and short circuit protection 
to the cofxJuctor.

Circuit breakers shall be manuaHy operated, trip-free, fitted svith thermal- 
magnetic trip elements, auxiliary contacts and shali have the spedfied 
interrupting capacity.

DC coils, lamps and other devices shall be designed to withstand the battery 
equalizing voltage (112%) of battery voltage) continuously without 
malfunctioning,

All circuit breakers shad comply with I EC 60947-2.

EW'2.3.2.14 UseoffnertOas

Each core and coil unit shall be shipped In an atmosphere of inert gas to 
prevent moisture absorption. The core and coll shall be shipped as a unit in 
their tank.

EW-2.3.3 Design and Construction Features 

EW-2.3.3.1 General

An transformers of the same design and rating, furnished on a given order, 
shall be electrical duplicates, shall have meehanicarty Interchangeable parts 
and shall be operable In parallel.

Construction of transformer shad provide for successful transportation so that 
on arrival at destination, transformers shall be in condition for Immediate 
permanent operation after having Installed all the accessories and coolant 
have been added, if required.

Transformer and accessory design, manufacture and assembly shad 
minimize vlbradon and shaH prevent damage by inherent vibration and stress 
during operaHon, transportation and short circuits. If a flood level is specified 
In Section B.1.0 of the Technical Data Sheets, no de^ce, control cabinet, fan, 
etc. should be located below that level.

Wheels, If specified in the Technical Data Sheets for the transformer to 
facintate transformer movement, shall be rust and corrosion resistant and 
Shan be lubricated for the lifetime of the transformer.

The assembled transformer including Its accessories shall withstand the wind 
forces specified In Section B. 1.0 of the Technical Data Sheets.

Current carrying fomts and splices shall be welded, brazed or made by 
compression fittings so that the contact resistance remains unchanged during 
the life of the transformer. Soldered connectrons shall not be used.
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voltage stresses caused by application of any of the short-time ir>duced AC 
withstand tests to be performed in accordance wfth the applicable standard.

Alt windings and their leads shall be designed artd arranged such as to 
withstand all kinds of transferred over-voftages. Built-in series reactors, if 
provided, are only permitted to be connected in-Hne wfth the leads to the 
entrances of delta-connected tertiary windings, and they shali be designed 
and arrar>ged with particuiar attention to keep all transfer^ over-voltages as 
low as possible and to avoid serious resonance. Protective capacitors shall 
not be provided for any of the windings. Non-linear protective elements in any 
winding other than the regulation windings are r>ot acceptable.

The design, constmction, and treatment of windings shall give proper 
consideration to all service factors, such as high dfetectric and mechanical 
strength of Insulation, coll characteristics, uniform electrostatic flux 
distribution, prevention of corona formation and minimum restriction to free oil 
dreufatfon.

Winding conductors shall be free from scafe, burrs and splinters and shall be 
uniformly Insulated. Permanerrt current-caring Joints for splices shall be 
welded or brazed, properly formed end finished, and Insulated to conform to 
(he basic Insuiatfon.

The completed winding assembly shall be securely held in place so that there 
will be no derangement or deformation by stresses Incident to shipment.

The completed assembly of core and coils shall be vacuum dried. 
Immediately impregnated and Immersed In dry oil. They shall be adequately 
braced to withstand ocean shipment, short circuit forces and earthquakes with 
seismic coefficient spedfled in Section B.1.0 of the Technical Data Sheets, To 
increase the capability of the transformers of withstanding short-circuits, 
modem technology In design ar>d cor>struction shall be applied, i.e. by 
application of a low current density, not exceedlrrg 2.7 Afmm2 in any part of 
the windings at rated output, prosifying and pre-compressIng of the windings 
before mounting onto the core.

The svindings shall be designed to permit practically no change or very small 
change In transformer Impedance regardless of lap position.

EW-2.3.3.4 Bushings

Each bushing rated below 2000A shall be provided with a single-tang flat-pad 
terminal- Terminals rated 600A and below shall have two or four hole pads. 
All others shall have four hole pads drilled in accordance wfth NEMA CC-1. 
The width of hvo hole pads shall be a minimum of 50mm (2 in.), The minimum 
pad thickness shall be 6.25mm (1/4 in.). Termlnaf construction shalf permit 
terminal rotation round the bushing stud to fadlflate connection to the bus.

The terminal pads shall be of high conductivity bronze or copper and shall be 
plated with hot-flowed electro silver or electro-tin to a thickness of not less 
than 0.0127 mm (0.005 In.), or an aluminum alloy with hardness Hb minimum 
of 750 N/mm2.
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Whenever, a larger terminal pad is required for higher current rating, the 
mounting holes shall conform to NEMA Standards and details of the mounting 
holes shall be submitted for approval.

All oil filled bushings shall be leak-proof and equlppad with an oil level gage, 
on fined bushing may either be the sealed type or provided with an oil 
sampling drain valve.

All bushings shall be arranged on (he tank top cover In such a manner, that 
removal of the same Is possible without fowerfr>g of the oil to such a level 
where the w1ndtr>gs are exposed to the atmosphere. Appropriate bushing 
turrets shall be provided for all of the bushings. Horizontal bushing 
arrangement Is not permitted.

AH bushings shall be designed for storage In a horizontal position without any 
restriction.

SW-2J.3.5 Gaskets

Caskets shall be unaffected by hot insulating oil, retain their resiliency during 
the life of the associated equipment, and be unaffected by weather while 
maintalnlrrg oil and gas tightness, Nitrile rubber gaskets are acceptable. 
Caskets of neoprene and/or any klr>d of Impregnated/bonded cork or cork 
only are r>ot acceptable. Gasket flanges shall have grooves or metal stops to 
prevent over compression of gaskets. An bolted transformer tank or 
accessory openings shad be gasketed.

Hatches In the tank cover and sides. Intended to be oper>ed a number of 
times (e.g. connection and Inspection hatches), shall have gaskets which can 
be reused after opening (rubber type, not glued).

EW-2U13.6 Tanks

All seams required in the tebrication of the main tank, including those for the 
cover, shall be welded. AH Joints, which may be opened from time to time In 
the course of operation, shad be designed to be oil-tight In reassembly.

The tank shall be capable of wlthstandlrtg, witiiout leakage or permanent 
distortion, an Internal gas pressure of 1 kdogram per square centimeter 
(measured at the top of the tank) and a vacuum of 76 cm of mercury ar»d shall 
be designed and constructed for vacuum fining In the field.

The transformer tank and Its accessories shall be designed without pockets 
wherein gas may collect. For bushing turrets, etc., pipes shall be provided to 
vent the gas Into the main expansion pipe. The vent pipes shall have 
minimum inside diameter of 25 mm.

AH valves, fittings and plplr»gs shall be designed and ccmstruded for such 
vacuum filling,

The UF^>erslde of the tank shall be designed in such a way as to avoid water 
deposits on top of the tank.
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Covers for manholes and handholes shall be provided with two lifting handles 
each.

The tank shad be provided with the ^bricated or structural steel base 
designed and buitt to a How sUddlng or moving on wheels or rodera. The 
wheels or rollers, If required in the Technical Data Sheets can be turned at 
right angle, thereby eliminating the need for a traverser for turning the 
transformer.

The jacking pads provided for the trartsformer tank shad be located at least 
300 mm above the service level >^th the open space In front of the attadirng 
plates or pads al least one meter above the service level.

ON conservator or expansion tanks shali be of rugged design and of suffrdent 
capacity to maintain an oil seat through a standard top oil temperature rartge 
or greater, If required by the upper and lower limits of ambient or water 
temperature specified In ^e Technical Data Sheets for the transformer. Each 
such tank shall be equipped with a weatherproof silica gel breadier In which 
only blue silica gel (pink colored when wet) has been filled as a dehydrating 
agent, an oil level Indicator easy to see from the ground level with alarm 
contact for the low level and with isolating cock and a sump with a drain 
valve. Rpe connection between main transformer case and conservator or 
expansion lank shall Include a shutoff valve to limit drcuiatlon of oil, and shall 
be arranged a flanged Joint or pipe union connection between main 
transformer case ar>d shutoff valve. Corrservator or expansion tanks shad be 
mounted so as to permit their removal.

A vacuum application valve ar>d vacuum equalizing valves, one for diaphragm 
and one for LTC consenrator, shall be Installed at a convenient floor height 
between the air expansion pipes to the silica gef breathers.

The pipes connecbng the conservator to the main tank shall be provided with:

a. . a Buchholz relay wfth alarm and trip contacts for transfonner main
conservator which shall be free from operation due to vibration and 
pump surges (If transformer 1$ provided with forced oil cooling)

b. an adequate Isolating vafve for each relay on conservator side, easily 
accessible from tank cover, to pennit the removal of each relay

EW*2.3.3.7 Rtter Sampling and Drain Connections

Drain filter and sampling valves shall be provided as specified In ANSI 
C57.12.10, except for the following:

• Any pockets or loops provided for collecting moisture (such as in 
conservator type transfomer), shad be equipped with suitable draw-off 
valves, located at the lowest points of the pockets or loops.

All drain ar>d oil sampling, fillmg ar>d filtering valves as wed as vacuum 
application ar>d vacuum equalizing valves shad be mounted al convenient 
floor height and shad be equipped with rigid padlocking fadiitles and padlocks 
provided with master key system separate for each transformer unit.
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Self-cooled or forced-cooled transformers shall be equipped with removable 
radiators or coolers for heal radiation. Oearanees shall permit painting and 
maintenance of tank, tubes, and radiators. Radiators and coolers shall be 
designed to svfthstarxl the same pressures and vacuum as the main lank.

Removable radiators and coolers shall be fastened to transformer case with 
bolted flange connections. The cooling fins of the radiators shall have a 
nominal width of not less than 470mm, The nominal sheet steel thickness of 
the radiator walls shall not be less than 2.0mm, The radiator fins shall be 
welded with stiffening rods, horizontally and diagonally, to prevent vibration 
during operation of the lrar>sformefs. It Is to be considered that the distance 
betweer^ horizontally arranged bracing straps shall not exceed 100cm and 
diagonal sWening rods shall be welded between ell of the horizonlelly 
arranged bracing straps. Butterfy valves, or other suitable devices shall be 
provided to permit the ready Installation ar>d removal of radiators, and 
drainage of oil from radiators without drawing oil from the transformer lank. 
Radiators artd coolers shall be equipped with rrftlrrg ©yes, ar>d so deslgr^ 
that they may be handled without the addition of special bracing. Cooler units 
shall be of corrosion resislanl metals and shall be designed to permH 
replacement of individual cooler tube groups. Welds shall be smooth to 
facilitate cleaning.

Forced-cooled transformers shall be provided with at least tNvo completely 
independent groups of cooling equipment. The forced-cooled ratings should 
be obtained by the use of single stage fans (Class OA/FA) or two stages fans 
(Class OA/FAfFA). single slage fans and oil pumps (Class OA/FOA), or two 
stages fans and oil pumps (Class OA/FOA/FOA or OA/FA/FOA) or any 
combination thereof as specified in the Technical Data Sheets. However, the 
number of fans shall not be less than eight (8) fan units.

Each cooler pump combinab'on for FOA, FOW, and OA/FOA/FOA types 
shall be mounted independently of the other and provided with valves 
on the tank side so that each cooler can be removed or replaced while 
the transformer remains In service.

a.

b.

c.

d.

Cable leads to cooling fans and pumps shall be connected to the power 
source through weather fight and vibration resistant plugs and 
connections In such a manner thal the leads may be easily removed 
without shutting down the complete power source.

For transformers with two stages of cooling, it should be thal the 
transformer self-cooled "OA" rafing be increased by 33.3% end 66.6% 
respectively with the addition of forced cooling units.

The forced cooling system of the transformer shall be designed In such 
a way thal the loss of any two fans, or any fan plus any oil pump, or any 
oil pump plus any water pump shall not reduce the output of the 
transformer by more than 20% wrfth temperature rise maintained within 
specified limits.
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Indicating shutoff vafves shall be located at the inlet and outfet connections to 
the transformer and shalf be weWed directly to the tank, No gasketed joints 
are allowed between the shutoff valves and the tank.

Valves shall be located between the transformer tank and the pump and 
between the pump and radiator or cooler to permit pump removal without 
draining oil from the radiator, cooler or tank. The vat^s used shall be of a 
type which offers a minimum restriction of oil flow and shall be provided with 
an adjustable stuffing gland

Oil tight blank flanges shall be provided for all valves for use when oil lines 
are disconnected (e.g. valves at coolers, sample valves, fill valves, etc.).

The fan motors and pump motors shall be totally enclosed, suitable for 
operation in wind-driven rain. Motor bearings shall be designed for continuous 
as well as intermittent duty. The bushings and bearings shall withstartd end 
thrust when required.

Fan and pump motor leads shall be a part of the motor assembly arid shall be 
weatherproof or totally enclosed in flexible weatherproof conduit and shell 
terminate In a weatherproof, locking type plug and receptacle located near the 
motors. The motor supply circuits shall then be routed to the cooling 
equipment control cabinet through rigid galvanized steel conduit

Design of pumps shall be such that It will preclude any possibility of air 
infiltration into the insulating oil. Protective measures must also be made to 
prevent Impurities due to pump wear. Simultaneous operation of oil pumps 
eflher starting or stopping, shall not cause any misoperatlon of the fault 
pressure relay and/or Buchholz relay.

Fans mounted off the horizontal shall be provided with a “rain shield" mounted 
on the motor shaft where It emerges from the motor housing. Fan blades shall 
be of SUS 316 stainless steel or aluminum alloy and shall have surfaces 
designed to keep fan noise to a minimum. Fan blades of any kind of plastics 
are not acceptable. Mechanical protection against touching of the fen blades 
shall be provided by galvanized round wire mesh guards on both sides of the 
fan blades.

The forced-cooling equipment shad Indude protective and control devices 
(Section 0AI-2.3.4.2) assembled in a single control cabinet

Circuit breakers shall be provided for manual swilching of each cooling group. 
Fuses are not acceptable.

Ad cooling units shall be identical and Interchangeable with one another.

EW*2.3.3.9 Auxiliary Power and Control Wiring

Power and control wiring shall be 600V, 2.0 mm. sq. minimum, 7 strand, 
copper wire wllh heat, moisture and flame resistant cross-linked polyethylene 
Insulation or alternate acceptable to NPC. The flame test shall be conducted 
In accordance with UL 44. Section 85. Where ftexlbdity is required, 19 strand 
wire shad be used. Wring shad be free of abrasions and tool marks. All wiring 
shad be adequately supported to prevent sagging and breakage caused by
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Vibration In transit. Minimum bending radius of (fw wires shall not be fees than 
4 t'mes its overall diameter. Afl wirir>g shall be brought out to a control 
terminal cabinet

Wire shall be of ad^uate rating for the current to be carried. All current 
transformer and cooling control circuits shall use nothing smaller than No. 8.0 
mm.sq. wire with copper (ape shielding and cooling control circuits shall use 
nothing smaller than 3.5 mm, sq. wrfre. On other circuits except current 
transformer secondary circuits were maximum current does not exceed 5A, 
No. 2.0 mm.sq. wire may be used.

No overheating of the conductor Itself or of Insulation damage to adjacent 
conductor shall occur when current transformer secondary conductors carry 
100A for one second, For wires associated with dc and ac control circuits, the 
short circurt current value is 5000A and 5000A rms symmetrical, respectively, 
and the time interval is 0.018 seconds.

Wiring shall not be affected by transformer oH of Hs fumes.

Separate terminal blocks shall be provided for power and control wiring with 
metal barriers in both fixed and removable sections to separate the two wiring 
classes. They shall be rated not less than 25 amperes, 600 volts. Each 
terminal block shad be provided with barriers, maridng strips and terminal 
screws. Each terminal point shall be marked with the designation shown on 
Contractor’s wirif>g diagrams. Each terminal block, for external cable, shall 
have 12 points and 2 points out of these twelve shail be spares for NPCs 
future used. Terminal blocks shall be located so that they are accessible and 
in full view.

The Contractor's wiring shall be terminated on terminal blocks or on 
equipment terminals with insulated terminals. Spade or intended spade^type 
terminals with insulaGon grip shall be used. Ring-type terminals of approved 
type will also be acceptable- Splicing of wires Is not acceptable.

No soider or ‘push-on* or ‘quick* type conr>ec!ore shall be used In connection 
with any wiring.

Control wiring will be No. 3.5 mm. sq. or No. 2,0 mm. sq. stranded copper 
cables, terminated with terminals similar to (hose described above. CT 
secondary cable will be 8.0 mm. sq. with copper shielding unless otherwise 
specified.

Terminals for external conr>ectlons shall be arranged for consecu^ve 
connection of cor^ductors within one cable. Not more than one external wire 
will be connected to each outgoing terminal point

In the Contractor's Internal wiring, not more than one wire shall be connected 
to one terminal block point except where jumper wires are needed, in which 
case two wires may be connected for internal wiring.

If accidental short circuiting of certain wires can result in malhjncdon of 
equipment, such as dosing or tripping of a breaker, these wires shall not be 
termir>ated on adjacent terminal board points.
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EW-2.34.1

Detail wiring diagrams shall be made using a cro$$*ir>dexing nota^n.

All current transformer terminal blocks shail have shortlrtg provisions with all 
parts provided with the terminal blocks. Short circuiting of any of the terminals 
of any one current transformer shall not short circuit the terminals of any other 
current trar^sformer. Current transformer cables shall have a sufficient service 
loop so as not to Interfere svfth removal of other devices in cabinet

Each currant transformer circuit shall be arranged and terminated for external 
connections, as a two wire circuit and each set arranged with Phases 1, 2, 3. 
N from top to bottom, left to rfght front to back.

Required grounding of each circuit shall be by connection to the Internal 
ground bus, provided by the Contractor.

Wire raceway space around terminal blocks shall have a minimum cross 
section of 100 cm. sq. which shad be equally distributed on both sides of the 
terminal blocks for ease In terminating the wires.

Atl poNver and control wiring external to the control cabinets shall be installed 
by the Conlractor In non-corroding metal cable raceway systems. When not 
feasible, flexible conduit may be used.

The Cor>tractor shall provide a weatherproof terminal caWnet for terminating 
ell external auxiliary wiring. This cabinet shall be provided with external 
sunshade sheets of stainless steel rigidly fixed by appropriate spacers In a 
certain distance not exceedlr>g 20 mm around the cabinet and onto front door. 
The bottom of the terminal cabinet shall be equipped with removable blank 
cover plate on which four (4) knock-out type holes suitable for 80 mm rigid 
steel conduit shall be provided. Sufficient length of this rigid steel conduits 
shall be Included In the scope of supply by the Contractor.

Space heaters shall be provided In each cabinet. Including cabinets for 
annunciator and potential devices. The heaters shall be sized to pro\^e a 
minimum temperature rise of 5°F above ambier>f temperature. Low*high 
temperature alarms shall be provided as well as high temperelur© cut-off. 
Heaters should be protected against unintended touch.

All equipment Installed in the cabinets shall be designed for a cubicle Inside 
temperature of at least 70°C. Grounding wires for cabinets and related doors 
Shan be of highly flexible stranded copper having a cross section of at least 
14mm?,

Rigid pockets (drawing holders) for storing all related drawings shell be 
securely fixed on the inner side of the front doors of the cabinets.

Relays, Instrumentation and Control

General

The Contractor shall provide all standard relays, inslFumentalion and control 
as well as the equipment specified hereunder. Whenever specified, the 
Contractor shall provide alarm contacts and shall wire them to the 
annunciator specified In Section EW-2.3.4.2.
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EW«2.3.4.2 Relays and Instrumentation

Suchholz Relay

If a conservator tank is used, a Buctiholz relay shall be mounted In the pipe 
connecting the conservator to the transformer tank.

This relay shall have two sets of contacts, completely and electrically Isolated 
from each other. One set Is Intended for alarm and shall close for slow gas 
flow. The other Is InterxJed for transformer tripping or de^nergization ar>d 
shall close for rapid gas flows and oil rushing resulting from heavy ftiult. 
Contacts shall be ungrounded, normally open.

This relay shall be so arranged and designed that rts active parts are 
accessible for Inspection, repairs and replacement even when the transformer 
Is in operation, and shall be of the type that will not operate during earthquake 
having seismic coefficient value specified In Secllon B.1.0 of the Technical 
Data Sheets.

Sudden Pressure Relay

A sudden pressure relay shall be provided when required In the Technical 
Data Sheets of the transformer or elsewhere In the specification. This shall 
detect rapid rise of pressure rather than absolute pressure and shall react 
faster than the pressure relief valve to sudden abnormally high pressures.

When mounted below minimum oil level. It shall not be affected by the normal 
Internal pressure fluctuation caused by the operafion of the oil pump.

Gas Monitoring System

When specified In the Technical Data Sheets, tf^e transformer shall be 
equipped with an IntelTigent OrvUne Continuous Gas4n-OJl Irreipienl Fault 
Monitor and shall Include an Intelligent Transmitter with no moving parts and 
pumps to detect and continuously monitor possible existence of composite 
value of hydrogen, carbon monoxide, acetylene and other form of gases in 
the Insulating oil. It shal also Include a communication controller, to provide 
remote and local communIcaNons, dual level visual alarm Indicators and 
continuous ppm display, The sensing Instrument shall be suitable for tropical 
climate with high humkJIty and ambient temperature of up to 55°C. All 
accessories necessary to have this device operate In extremely hot and 
humid climate shall be provided. The dewce shall operate on a system 
voltage specified In the Technical Data Sheets. The device shall provide 
visual Indication and/oroperate a dosing contact to Initiate ar> alarm when the 
percentage of total combustible gas read>es a predetermined level 
(adjustable).

The monitoring system shall be mounted In a suitable location with no Internal 
restriction or In a place where good convedlon flow exists. It shall not be 
affected by vibration and oil flow surges resulting from operation of oil coolers.

NATIWAL POWER CORPOFLATlON □B V1-EW-4B
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SECTION VI- TECHNICAL SPECIFICATIONS

SUPPLY, DeuVERY. CONSTRUCTION, INSTALLATION, 
TESTINO, AND COMMISSIONING OP S MVA VIGA 
SUBSTATION

______________________________ iigPitZl223SdQ

I

energized. A time delay shall be provided to prevent unnecessary operation 
of the alarm during pump starling.

Each group of fens and pumps shall be provided with a common circuit 
breaker for short-circuit protection (this is in addition to overload protection of 
Individual motors) and a common magnetic contactor. Each contactor shall 
have two spare auxiliary contacts, field adjustable to normally open or 
normafly closed.

Each contactor coll circuit shall be protected by a separate thermal-magnetic 
circuit breaker. The drcuH to coll leads shall be brought to a separate set of 
terminals rn the control cabinet

Cooling equipment groups for the transformer uniess other>v{se specified in 
the Technical Data Sheets, shall operate In parallel from the same power 
source with means provided to de-er>ergize and Isolate one group while the 
others remain In operation.

Each motor shall be provided with an overload protection device svith 
adjustable current setting range (manual reset type).

AH pressure relief devices shall be furnished with alarm contacts wired to the 
annunciatorspedfied below.

Annurwaatof

When specified fn the Technical Data Sheets, the Contractor shall furnish a 
solid state annunciator In a separate NEMA Type 3R cabinet. The rain hood 
shall prevent entrance of rain at a level higher than the lowest live part. The 
cabinet shall contain tor the annur>dator exterrTalty operabie lamp test and 
reset controls: two external indicating lamps and one nameplate for each 
alarm point; and a thermostattoally controlled cabinet heater. The annunciator 
shall have alarm retransmitting contact with refiash capability, all wired to 
terminals to permit easy grouping and connection by NPC (tor Supply 
Contract) or Contractor (for Turnkey contract) to remote annunciator panel In 
(he control room.

Transparent window shall be provided In the control cablr>et In order that all 
IndtvWual trouble lr>dlcafed on the anrwndator panel can be visualized without 
opening the control cabinet cover. Spares completed with accessories of tour 
annunciator windows shall be provided In addition to the windows required.

When any trouble contact is ctosed, the corresponding auxiliary relay of at 
feast two Independent contacts, one for signal lamp on annunciator panel and 
the other for remote indication shall be energized and self-held which shall be 
reset by the reset push button only if feult has cleared.

Separate terminals shall be provided for each contact for remote Indication.

If there are more than one feuW occurring simultaneously, windows shall be 
annunciated correctly and only a feult that has been cleared can be reset with 
the reset push button.

I
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EW*2.3.$

EW-2.3.9.1

Tbe tripping circuit part shafi be independent from the annunciator circuit part 
in order that tripping is still possible svhile annunciator circuit Is off.

AeeessoHes

General

The Contractor shall furnish all standard accessories as well as the 
equipment described herein.

EW*2.3.5.2 Spll IG ape and Arrestera

I

When specified in Technical Data Sheets, surge anastera and spin gaps shall 
be pnsvided.

Spin gaps of rugged design shali be incorporated in the transformer assembly 
on the exposed terminals designated In the Technical Data Sheets. Taps 
shall be mounted that bushing weather casing, gage glass, seal, or any other 
equipment or parts of the transformer shall not be damaged In the event of a 
flashover of the gaps. Spill gaps shali be rod gaps of standard design. Design 
of gaps, settings, and method of mounting on the transformer shali be those 
which have proven satisfactory In service and shall be subject to review by 
NPC. Ranges of adjustment and factory setb'ngs shall be in accordance with 
the following tabulation for the insulation levels of the respective windings.

Winding
insulation

BIL
kV

Split Gap Settings 
Mllffmetsrs finches

Adlustsbie Factory
SettfnoFrom To

95 25.4(1.0) 101.6(4.0) 63.5(2.5)
110 36.1 (1.5) 114.5(4.5) 76.2 (3.0)
150 76.2(3.0) 152.4(6.0) 114.3(4.5)
200 127(5.0) 226.6(9.0) 152.4 (6.0)
250 177.8 (7.0) 279.4(11.0) 203.2(8.0)
350 254.0(10.0) 457.2(18.0) 304.8(12.0)
450 330.2(13.0) 609.6 (24.0) 406.4(16.0)
550 406.4(16.0) 711.2(28.0) 520.7 (20.5)
650 508.0 (20.0) 689-0(35-0) 660.4 (26.0)
750 635.0 (25.0) 1016.0(40.0) 762.0 (30.0)
625 665-6 (27.0) 1166.4(46.0) 638.2(33.0)
900 767.4 f31.0> 1270.0150.01 914.4 (36.01

For a BIL up to and including 200 kV. exposed gaps shall be of double series 
gap type or equivalent to minimize interference from birds, and settings shali 
be adjustable in steps not greater than 6.35 mm (1/4 Inch). For a BIL above 
200 kV, gaps shall be adjustable In steps not greater than 12.7 mm (1/2 Inch). 
On multiple series gaps, the sum of separate gap setting shall equal the 
tabular settings. Spill gaps shall not be furnished for windings rated greater 
than 245 kV, unless otherwise specified In the Technical Data Sheets.

Surge arresters shall be supplied In accordance with ratings and 
requirements specified in the Technical Data Sheets. Arrestera will be

NATIONAL POWER CORPORATION
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mounted by NPC on brackets furnished by the Contractor and attached to the
main tank at locations corwenlent to the associated bushing.

a. When surge arresters are mounted on the (ransfomier, alt hardware and 
tubing for connecting arresters to bushing terminals shall be provided by 
the Contractor, Connections between transfonner bushings and surge 
arresters shall be sized to carry the fuN rating of the transformer 
continuously.

b. The height of the bracket shall be adjusted so that the top of the arrester 
is at aboLft the same elevation as the bushirrg tenninal, but such that the 
lowest porcelain wiTl be at least 2300 mm (7 ft. 6 in.) above the base of 
the transfonner.

I

EW«2.3.5^ N^Load Tap Cha nger

When specified in the Technical Data Sheets, tap changers shall be 
mechanically and electricaify rugged, arranged to provide for convenient 
Inspecbon and maintenance without necessity for untanking and provided 
with an external mechanism for manual operatten. The tap changer, as well 
as the arrangement of leads and connections thereto, shall be designed for 
transient voltage conditions. The external mechanism shall be protected 
against authorized operation and provided with positive indication of the tap in 
use ar>d so located that U may be observed without need for unlockir>g the 
mechanism. Hs location shall be on the wall of the tank so that inspection is 
permitted without de-ertergizfng any circuit.

To prevent mis-operalion of the off*load tap changer while the trar^sformer is 
slITI energized, two (2) sets of Intertockfng contacts, one for alarm and the 
other for fripprng-off (he circuit breaker with the provision that the circuit 
breaker shall be tripped before the possible operation of the off*load tap 
changer, shatl be provided. The interlocking mechanism shall be provided 
with steel cover and/or padlock.

The tap changing mechanism shatl be designed so tfiat they can be operated 
conveniently by a man standing on the same level as the transformer base, 
and shall Include an operating handle, Indicating pointer and dial and means 
for locking the tap changer In any desired position. The locking device shall 
be arranged to prevent locking the tap charrger in an intermediate posWon.

The mark to indicate the position of the tap diar>ger shall also be provided at 
the transformer tank where (he tap change mechanism shall enter the 
transformer tank, so d)at if the shaft linkage is broken or loosen, the top 
position is evident

EW*2.3.5.4 On-Load*Tap Changing Equipment

When specified in the Technical Data Sheels for the transformer, the on-load- 
tap charrging equipment shall consist of a tap selector with change-over 
switch and a rotary diverter switch of the high speed transHion resistor type 
(principle Dr. Jansen), a motor driven mechanism, as well as automatic 
control devices suitable for remote operation. All equipment related to LTC 
shall come from original UTC manufacturer. Ucensee products are not 
acceptable. The mechanical and electrical requirements for arc intemiptlon,
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compartmentation, automatic control, parallel operation with similar 
transformers, Instnimerrlatlon, accuracy and burden of instrument 
transformers shall be those specified In ANSI C57.12.10 or fEC 60542. IhQ 
oil In the switching compartment shall be kept separated from the oil In the 
main tank.

I

I

Overall design shall be simple ard rugged, with ardng contacts suitable for 
long life, ft shall be mechanically capable of performing 500,000 operations, 
and the tap changer contacts shall be capable of performing 200,000 
opera^ns at full load without parts having to be replaced or rebuilt, and at 
least 50,000 opera^ns without maintenance required, Each completely 
assembled tap changer shall be capable of withstar^lng, fn any tap position, 
without damage the maximum short circuit stresses which would be imposed 
upon K when the transformer Itself is sut^ected to short circuit currents in 
accordarwe with the requirements of ANSI C57.12.00 and Section EW- 
2.3.2.5. Overload currents allowed for the transformer shall be matched by 
the LTC, I.e. the permissible continuous through-current at rated switching 
capacity shall correspond at least to the current for long time emergency 
cyclic loading as spedfied In (EC 60354 at highest current tap.

The movir>g contact assembly shall be self-aligning and svhen in dosed 
position, heavy contact pressure shall be applied. All current carrying parts 
shall be of sufUdent area and cross section to Insure that the temperature rise 
does not exceed 10°C above adjacent bushing standard temperature urrder 
full load conditions. For star-point applications, the lap charging device shall 
be designed to withstand the applied potential tests of the svinding to which It 
Is connected: and for all appIlcaUons where LTC are connected directly to the 
line terminals of any of the windings (e.g. in auto-transformers) they shall be 
Insulated for at least two basic impulse insulation levels (BIL) higher than that 
as spedfied for the related line terminals.

In case of norMinear protecfrvo elements and/or tie-ln resistors being 
provided, this shall be clearty Indicated in the connection diagram. In case of 
tie-ln resistors being provided at the middle of any regulation winding, they 
Shan be connected via potential switches to the take-off terminal of the tap 
changer so that pcwer dissipation only occurs during the short potential 
switch operaflon time, Any resistor made of graphite elements will not be 
accepted.

The LTC equipment shall provide a range of regulations and percentage of 
each step as specified In the Technical Data Sheets.

Local and remote control and indication for the LTC equipment shall be 
furnished.

The design of the lap changing equipment shall be such that the mechanism 
will not stop in any Intermediate position, however. If the mechanism through 
faulty operation does stop in an intermediate position, full load must be 
carried by the transformer without Injury to the equipment.

The mechanical position Indicator shall be equipped In the motor drive 
cubicle. The LTC motor shall be designed to be of step control, which In any 
ease the operation shall be of step by step.

NATIONAL POWER CORPORATION □D VI-eW-54
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I

The LTC shall be provided with overcurrent protective device fn order to 
prevent the tap-change operation during a short circuil, which would too 
greatly stress the contacts of (he diverter swrtch.

A voftage regulating relay shall also be supplied together with the timer and 
undervoltage relay which would signal and execute the tap changer operation 
when the regulating voltage is out of the voltage regulating level and shall be 
designed to be delayed by the timer with the setting time of 0-60 seconds.

The LTC circuit of the transformer shall be completely designed and provision 
shall be made for future parallel operation with another transfornier, if 
regufred in the Technical Data Sheets.

The Contractor, rf so stated in the Technical Data Sheets, shall supply a 
complete transformer operations control system mounted on an Indoor free 
standing cabinet or a 19-inch standard rack equipped with the following 
control and protective devices, as a minimum;

a, tap changer controls plug*in module comprising of:

• •remote automatic*. #focaf automatic*, *manuar» "ofT selector 
switch

• Bfalse/Lower,, control switch
• digital tap position Indicator

b.

c.

microprocessor based voltage regulating unit following the step-by-step 
principle and comprising of:

overvoltage detection and automatic return control
• undervoltage and overcurrent blocking
• line drop compensation
• load shedding capability

Parallel control device for automatic synchronized control of tap 
changers following the principle stated in the Technical Data Sheets and 
suitable for the required number of (yansfonners to be operated ir^ 
parallel as specified In the Technical Data Sheets.

d. Temperature and gas monitoring devices

The function of the transformer operation control system panel shall be 
incorporated in the microprocessor-based substation control system (MBSC) 
for the substation, If required In the Technical Data Sheets.

In addrtlon, the Contractor shall furnish and mount (he following control 
devices in the transformer control cubicle:

a. “Remote-Local-Test" selector switch can be operated only In the test 
position;

b. ‘AUTOMATIC-MANUAL* control switch:

NATIONAL POWER CORPORATION
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C.

d.

e.

f. 

9- 

h.

'RAISE^LOWER' control swffch of automatic or spring returned type to 
an Intermediate #OFr pos'rtfor) for manual control of tfie motor-operated 
tap changer;

Tap position receiver indicator. The lap poslftm shall be Indicated by^ll, 
N, IR;

Under voltage relay and timer for voHage regulating relay 

Three-phase under voltage relay for AC supply 

Under voltage relay for DC supply 

Control and auxiliary relays 

Voltmeler

The Contractor shall also furnish and mount the follov^ng control devices on 
the LTC drivlr>g mechanism:

a.

b.

c.

d.

e.

f.

•RAISE-LOWER' pu8^button8;

Means for manual operation when power supply Is lost;

Tap change operation counter with two sets of 5 digits registering 
number, one set for registering the accumulated number of tap change 
performed and another set with resetting knob for possible recount of 
tap charrge performed.

Step by step operations control devices:

LTC parallel operation checWng device provided for possible future 
Installation of other Identical LTC power Iransfbnner;

Device for transmitting the tap changer position to the tap position 
receiver Indicators located at the transformer control cublde and remote 
transformer operation control system located at the control room;

Multi-tap resistor devica with number of taps equal to number of 
required tap positions for possible remote tap position Indication by 
telemeterif>g through the tap position Indlcatlwr by telemetering through 
(he tap position transducer

h. Hand (amp controlled ^a door switch;

I. Space heater with thermostat and humidity control.

NOTE: Any eHematlve provision for possible remote Zap position Indication 
by (etemetering may be considered if H complies with the NPC's 
requirement and shell be subject to NPC’s approval.

The motor drive mechanism shall be housed In a weatherproof and corrosion* 
proof steel compartment or cast aluminum which will contain all the necessary

NATIONAL POWER CORPORATION VLEW-56
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devices to perform the proper tap rfianger operation both for local manual 
ar>d automatic remote transfer operation.

Space heaters shall be located in the lower portion of the control housing with 
connections made from below to minimize deterioration of supply wire 
Insulation. The space heaters shall be encased In an electrical Insulating 
sheath. The surface temperature of the heaters shell be restricted to a value 
which vrill not shorten the Rfe of the heater sheath or other comporwnts In the 
housing. The thermostats In the heater circuit shall be ad? us table from 5°C to 
25°C.

I

I

EW-2.3.S.5 Arrtl-EarttK|uake Cfamping Device

To keep the transformer from moving during earthquake, the Contractor shall 
provide a damping device which Is fixed to the foundation. The botts for this 
damp will be embedded In the concrete foundation so that the transformer, 
when positioned property, maybe fixed securely. The transformer can be fixed 
to. orufifestened from these botts as desired.

EW*Z3.5,6 Oil PIKer Units

If required in the Technical Data Sheets, stationery oil purlficaffon plants for 
drying and cleaning of the insulation oil in intermittent operation shail be 
provided for all on-load tap changers connected to line terminals of auto
transformers.

The oil filter unit shall comply with the required technical characteristics 
specified In the Technical Data Sheets,

There shad be no air bubbles in the fniered oil return from the fitter units to the 
OLTC so that the units can be operated when the OLTC is In service.

The oil filter unit shall be automaticady operated after each tap d>ar)ge 
operation. The operating time for the pumps shall be adjustable from 10 to 
180 minutes. Moreover, an integrated time switch shall control the pump units 
In intervals of two hours per day independently of switching operations.

The oil filter unit shall be of Integral type, each having pump and filter eiement 
combined in one filler lank. The fitter tank shad be fixed at the transformer 
tank on suttable mounting brackets at an approved location. The fitter tank 
Shan be equipped with a pressure gauge with contact, temperature 
compensated by serial oil temperature switch, for Initiating of a signal In case 
of overpressure. The filter tank cover shall be removable for a ready access 
to each filter unit for Inspection and replacement.

The pumps and filter elements shall be designed to operate with high 
temperature ofi (approx, lOO^C) and shall not read with mineral oil. The filter 
elements shalf be of the combined type to remove any soPid foreign 
substances and wafer In the oil. The feed and return pipes of the filter tanks 
shall have minimum 25 mm Inside diameter with standard fiar>ge connectors 
to be connected to the filter unit via isolating valves. Appropriate oil sampling 
valves shall be provided between the isolating valves and the ofi filter units. 
Suttable air release and dram plugs shall be provided for each fitter unit.

NATIONAL POWER CORPORATION NA<£W-S7
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Ths oil filter unit shall Include a weatherproof and corrosion proof control 
cabinet, rigidly framed and fabricated from 2wnm minimum thickness sheet 
steel.

All electrical components necessary for the proper operation and supervisory 
control of the oil RIter unit Including power connections shall be housed In the 
control cabinet.

The control cabinet shall be suitable for mounting on the transformer tank end 
shall not be affected by the vibration caused by the operation of the cooling 
units of the transformer. It shad be vermin proof, dust proof and weatherproof. 
Suitable door gaskets made of rubber shall be provided to prevent the ingress 
of moisture etc.

Access to all compartments shall be provided by hinged doors. Bolts or 
carriage keys shall not be used to secure the panels or doors. All festenings 
shall be Integral vnth the panel or door and provision shall be made for 
padlocking. Sufficient openings In the base of the control cabinet shall be 
provided for the incoming cables and entrance shall be accomplished using 
glands to fix and seal the eubides.

The cubicles shad be furnished with space heaters with thermostat settlrtg as 
well as one 20-watt fluorescent lamp and one duplex convenience outlet with 
rating specified In the Technical Data Sheets. The heaters shad be sized to 
provide minimum temperature rise of 5*F above ambient temperature.

Low-high temperature alarm shad be provided as wed as high temperature 
cut-off. A manually 2-pofe operated discormect switch shad be provided to 
open and dose both sides of the drcutt for maintenance purpose.

Grounding terminals shall be provided at the bottom of all the panels for 
earthlr>g. It shall be suitable for accepting 100 mmr stranded copper 
conductor.

EW-2.3.5.7 Sflleagel Breathers

The conservator vessel shall be fitted with two parallel breathers rn which only 
blue sflicagel (pink colored when wet) has been filled as a dehydrating agent 
The containers for the dehydrating agent and the oil trap shall not be of 
transparent plastics.

The parallel breathers shad be connected to the air expansion pipes via two- 
position three-way valves with captive screwed caps. The three-way valves 
shall control the breathers in such a manner that each of the two parallel 
breathers can be in service whde the other breather Is in stand-by position, 
i.e. it must be possible to switch-off each of the two parallel silica gel 
breathers of the same group indMdualty while the other one Is still in 
operation. Any position other than specified above shall be mechanically 
interkxked.

In view of the excessive humidity, the breathers shall be larger In size and 
shall be provided with oil trap. Tl^ silica gel filling capacity of each breather 
shall be dependent on the size of the transformer (each having a silicagel 
fining capacfty of mmrmum 3 kg for LTC conservators, 4 kg for main
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I

I

e. limit (he damage caused by temperature gradient in the metat parts;
f, completefy coots down the transformer by Injecting r^ltrogen at the 

required time (normafly 45 minutes) to bring the short-circuited parts 
temperature down below the oil ftash point

It shall be that when the system operates, the o\l from the conservator will be 
automat'catly Isolated from the main tank and the OLTC, preventing the 
drawing of the oil from the main tank and the OLTC. Means shall also be 
provided In preventing the contact of elr with the explosive and flammable 
gases before Its evacuation towards a draining pit located at appropriate 
locatiorr. In case of oil flow, during the activation of the system, the system 
shall drive the oil straight inside the oil duct.

The design of the nitrogen Injection process shall also Include manual 
activation of (he nitrogen in the event that the DC power supply source for the 
Transformer Protector System fells. .

Air alarm signals associated wfth the Transformer Protector System I.e., AC, 
DC power supply failure, nitrogen cylinder low pressure alarm, system 
actuation audible alarm, etc. shall be sent to the control room at the control 
boa rd a nn undator system.

For substation being controlled with Microprocessor Based Substation Control 
(MBSC) System, these alarms shall be incorporated and Interfaced with the 
MBSC. The design of the schematic diagram and logic for the Transformer 
Protector System shall be Incorporated In the MBSC ar>d can be accessed In 
the Operator Machine Interfece (OMl) screen of the MBSC. It shad be 
possible that when the system operates, Important action such as. Isolation of 
conservator tank. Injection of nitrogen, e(c. can be monitored in the screen of 
the OMl,

The design of the transformer protector system shall be such that In 
maintaining the power transformer, the system can be Isolated without 
affecting any of Its components. All accessories necessary for this purpose 
shall be induded In the scope of supply for Che transformer protector system.

If required In the Technical Data Sheets, the explosion and fire prevention 
shall be backed up with a Nitrogen Rre Extinguishing System known as the 
"Drain and Stir" S>^tem, The principle shall consist of Injecting nitrogen at the 
transformer base to extinguish the fire.

Just like the Explosion aryj Rre Prevention System, Injection of nitrogen can 
be activated only In the presence of the following signals:

a. The activation of arty of the fire detector confirming the occurrence of 
fire; and

b. The activation of any of the electrical protection signal, confirming the 
electrical fault of the protected transformer.

The system operation of the backup system shall be properly coordinated 
with the required Input to avoid mal-operation and malfunction of the backup 
system. Activation of only one signal among the cor>dltlons stated In this 
section shall prevent the operation of nitrogen Injection process and shall only 
generate remote annundatlon/signal at the control room. Only at (he
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presence of both signals shall the electrical actuator triggers the nitrogen 
Injection process.

Fire detectors for the backup system, shall be located at appropriate location 
in the tank, OLTC, oil bushings and oil filler units (if oil filter units are required 
for the transformer).

The design of the whole system shall be submitted to the NPC for review and 
approval before any manufacturing has to be done for the Transformer 
Explosion Prevention and Fire Protection/Prevention System.

All devices, required fittings, piping, control cabinet, detectors and 
accessories necessary to fulfill the function of a complete Transformer 
Explosion and Fire Prevention System and the Backup System shall be 
furnished and included in the cost of the transformer.

The Transformer Explosion Prevention and Fire Protection/Prevention 
System shall be suitable for outdoor installation and shall not be affected by 
the operating environmental conditions specified in the Technical Data 
Sheets.

EW-2.3.5.9 Other Accessories for the Transformer

In addition to the accessories mentioned above, the following shall also be 
included in the scope of supply for the transformer:

a. Oil level gauges with low level alarm contacts for main conservator and 
diverter switch conservator;

b. Oil temperature - oil level curve plate;

c. Separate ground terminal connectors of bolt fastened type provide for 
the following:

1. LV lightning arresters
2. TV lightning arresters
3. Neutral bushing
4. Tertiary bushing for grounding purpose (if any)
5. Transformer Tank

NOTE: The ground terminal connectors shall be suitable for the 
grounding cable that will be applied by the Contractor, but 
should not be less than 100mn^. Depending on Contractor’s 
option, all ground leads shall be insulated ground wire, or 
combination of insulated ground cable from the arresters down 
to the operating counters and 30 x 5 mm copper bar fixed by 
porcelain Insulators on the transformer tank for the rest. All 
ground leads shall be connected from the above mentioned 
equipment to ground terminal connectors.

d. Handholes and/or manholes for servicing. Dimensions to be provided by 
Contractor for NPC’s approval;

e. Suitable pulling eyes and lifting lugs in addition to the jacking pads;
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f. Lifting device fixed on transformer tank for lifting-off the LTC; and

g. Removable step ladder which can be attached and bolted on the 
transformer tank for servicing the transformer.

EW‘2.3.6 Equipment Marking

In addition to the provisions of Section EW-1.13, plates made of corrosion- 
proof material rigidly supported shall be supplied as specified hereinafter. 
Nameplates mounted outdoor shall be of polished stainless steel of top 
quality only (background clear, engraving black, depth of engraving 0.5mm).

Nameplates mounted inside control and marshalling cubicles may be of 
material in accordance with manufacturer’s standard, e.g. glass-fibers 
reinforced synthetic resin subject for approval by the NPC. All plates other 
than those located on tank cover shall be easily and clearly legible from 
ground level.

In general, the following nameplates for the transformer shall be provided:

A rating plate. The transformer's nameplate shall contain the information 
outlined in ANSI C57.12.00, Paragraph 5.1.2.

A connection diagram showing in an approved manner the internal 
connections and the vector relationship of the several windings and, in 
addition, a plan view of the transformer giving the correct physical 
relationship of the terminals.

A diagram plate indicating the oil levels in the conservator dependent on 
the oil temperature.

- A plate showing the location and function of all valves and air release 
cocks, plugs and all monitoring equipment in the plan view and in 
different elevations of the transformer. This plate shall also warn the 
operator to refer to maintenance instructions before applying vacuum 
treatment and not to operate vacuum application and vacuum equalizing 
valves after oil filling under vacuum.

A loading plan plate showing transport dimensions and masses. This 
plate shall also warn the erection staff, not to remove any cover before 
filling the tank with oil to such a level where the windings are not 
exposed to the atmosphere. This plate shall be fixed directly onto the 
transformer tank and shall not be removed for transport.

Identification plates, alpha-numerical numbered in an approved manner, 
for all fans, marshalling cabinets, breathers, valves, cocks, accessories 
etc. (minimum size: 110 mm x 50 mm) rigidly fastened by rivets on 
corrosion proof base plates. In addition, the function (description) of the 
related devices shall be clearly indicated on these plates. The alpha- 
numerical numbers on the identification plates shall be of such a size as 
to be clearly legible from the floor level.
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Plates showing all control, measuring and monitoring circuits and 
terminal blocks. These plates shall be rigidly fixed at the inner side of 
the hinged door of the concerned marshalling kiosk.

Plates showing the control circuitfblock diagram of the LTC. These 
plates shall be rigidly fixed at the inner side of the hinged door of the 
motor drive cubicle.

EW-2.3.7 Other Technical Requirements for the Transfoimer(s)

Other features for the transformer, if required by the NPC are stated in the 
Technical Data Sheets.

EW-2.4 INSTALLATION

Installation will be by the Contractor unless specified otherwise in Section 
B.1.0 of the Technical Data Sheets.

When the installation Is by Contractor, such as for turnkey contracts complete 
details of proper handling, transport and storage, installation, testing and 
commissioning, performance, guarantees, etc. shall be provided for NPC’s 
review and approval.

EW-2.5 FACTORY ASSEMBLY AND TESTS

EW-2.5.1 General

Each transformer shall be completely assembled and adjusted at the factory 
and given the manufacturer’s routine shop tests and also other test as 
specified herein. All parts shall be properly marked for ease of assembly in 
the field. All tests required herein shall be witnessed by the NPC or his 
authorized representative unless waived in writing, and no equipment shall be 
shipped until released for shipment by the NPC or his authorized 
representative.

The test equipment, test methods, measurements and computations shall be 
in accordance with the latest applicable requirements of ANSI C57.12 and/or 
IEC60076.1 Parts 1-5, except In cases where otherwise set forth, and shall be 
subject to the approval of the NPC.

EW-2.5.2 Shop Tests

Routine, design, “other” tests and optional tests, if specified in the Technical 
Data Sheets, shall be performed in accordance with ANSI C57.12.00 and 
ANSI C57.12.90 and/or lEC 60076, except as modified by the requirements of 
the following paragraphs. If a transformer fails to pass the tests specified, 
additional tests shall be made to locate the failure, and after reconstruction, 
testing shall be repeated to prove that the rebuilt transformer meets the 
specification in all aspects.

The standard tests are modified and supplemented as follows:

No-load loss and exciting current shall be measured from 90 to 120 percent of 
rated voltage in 5% intervals, and a respective magnetizing curve shall be
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drawn and added to the test report. No-load loss shall be measured at rated 
voltage both before and after Impulse tests. Also refer to Section EW-2.3.2.9 
for tolerances.

Temperature rise test shall be performed as specified with all current carrying 
accessories (CT, etc.) in place. Tap connection(s) giving the highest winding 
temperature rise shall be used. In case of auto-transformers, the winding 
temperature rises shall be determined in the applicable highest current taps 
each for both, the common and the series winding. In case of any kind of 
forced air cooling the bottom oil temperature shall be measured only in 
headers affected by the forced cooling. The oil temperatures shall be 
measured at the Inlets and outlets of the headers of the coolers by thermo
couples installed directly in the oil-flow. Measurements of top oil temperatures 
taken in pockets shall be corrected by +3 K independent on the applied 
standard. Measurements on radiator/cooler walls are not acceptable.

If allowed in the Technical Data Sheets, duplicate temperature rise tests will 
be acceptable only to transformer having a maximum cooled rating capacity 
lower than 100 MVA and on the evidence that the total average losses do not 
exceed 105 percent of a previously tested and accepted duplicate unit. The 
Contractor shall submit the serial number, rating, a copy of the test report for 
the duplicate unit and justification as to classifying it as a duplicate. No 
duplicate temperature rise tests will be accepted for transformer having a 
maximum cooled rating capacity greater than 100 MVA. Temperature rise test 
shall be performed on each transformer with a capacity greater than 100 
MVA.

If winding temperature equipment are specified, data shall be included for 
calibration of hottest spot temperature indicator. These tests should be 
conducted on each phase at the highest and lowest rating.

Temperature rise tests shall include a thorough examination of the tank wall 
surfaces to detect hot spots during the temperature tests.

During temperature rise tests of generator step-up transformer, the top of the 
tank temperature in the vicinity of the low voltage bushing outside where the 
isolated phase bus ducts join the transformer shall be taken and these 
locations shall be marked permanently so that they can be repeated with the 
bus installed.

The zero sequence impedance (when transformer design results in a zero 
sequence impedance different from that of the positive sequence), insulation 
power factor, and capacitance for each winding to ground and between 
windings shall be measured and recorded.

Impulse tests, if specified in the Technical Data Sheets, shall be applied in 
accordance with ANSI C57.12.00 and C57.98 and/or lEC 60076-3 and the 
procedure outlined in the following paragraphs and shall be officially 
witnessed by NPC’s representatives. No impulse voltage application shall be 
made to transformer prior to tests officially witnessed by NPC's representative 
without specific written approval by NPC.
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Nothing In the preceding paragraph shall be construed to preclude or prohibit 
the Contractor from making other impulse tests in addition to those specified 
in the Technical Data Sheets, provided:

a.

b.

The conditions previously mentioned are carried out and impulse test 
record logged as specified below.

Prior to shipment, the Contractor shali submit to NPC satisfactory 
evidence, by wave comparison or other means, that the transformer has 
not been injured thereby

During impulse and switching surge tests, cathode-ray or approved 
computerized oscillogram shall be made of the currents In grounded ends of 
windings being tested.

During each impulse test, spill gaps shall be temporarily removed from the 
terminal or terminals to which impulse voltage is to be applied.

Impulse Test Loo

The Contractor shall maintain a complete log of all impulse voltage 
applications to transformer terminals, including all preliminary or calibrating 
tests as well as final tests. This log shall include a record of the nature of 
each test, oscillogram identification, test gap settings, connection of all 
transformer terminals, atmospheric conditions, number of waves and values 
of voltage applied, timing of wave and a record of any observed evidence of 
flashover of gaps, bushings, protectors in the test circuit, and any 
disturbance, or test failure, interior or exterior of the transformer. This log of 
impulse test circuit drawings shall be available to NPC at all times.

A cathode-ray oscillogram or an approved computerized oscillogram shall be 
taken of each impulse voltage applied to transformer terminals, including ail 
preliminary or calibrating tests, as well as final tests. All oscillogram 
negatives, including oscillogram of current in windings tested, shall be 
permanently available for NPC’s examination at Contractor’s plant and the 
Contractor shall deliver copies of this file to the NPC.

a.

b.

c.

When reproduced in report form, they shall be neatly presented and 
arranged so that the necessary comparisons between reduced and full 
magnitude waves can be conveniently made from the report

The amplitude of each test wave on the oscilloscope shall be adjusted 
to vie as large a deflection as possible. The waves intended for 
comparison shall be of identical amplitude.

The effect of internal surge limiting devices on the oscillographic record 
also shall be pointed out

A description, including drawings of the general test setup, comprising 
impulse generator, the circuit constants used for the terminals under test, and 
the connection of windings not tested shall be submitted to NPC.

If one-hour low-frequency induced dielectric test is required in the Technical 
Data Sheets, the transformer should be connected as for service and the tap
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changer shall be adjusted such that the ratio for primary and secondary 
winding Is as close as possible for the related highest system voltages for 
equipment, and the test shall comprise applying or inducing V3 times the 
highest system voltage for equipment / V3 (against ground) to the transformer 
terminals for 120 x (rated frequency)/ (test frequency) seconds (but not less 
than 15 seconds), after which the test voltage should be reduced to 1.5 times 
the highest system voltage for equipment / V3 (against ground) and held for 
one hour. Partial discharges should be monitored continuously throughout the 
test and recorded every five minutes and should not exceed a mean value of 
300 pc during the last 60 minutes of test. Continuous discharges of short 
duration and at irregular intervals can be accepted up to 500 pC provided that 
there is no increasing tendency.

The sequence of specified tests shall be as follows:

Short Circuit Capability

If required in the Technical Data Sheets, this test shall be performed 
whenever the testing facilities are suitable for full scale test. If such full scale 
test Is not feasible, a model test shall be performed.

If tests are not specified, the Contractor shall submit his related design 
criteria, short circuit effects calculations and design countermeasures for 
NPC’s review.

Test reports on duplicate transformers lower than 100 MVA rating are 
acceptable, unless tests are specified. The validity of these test reports shall 
be justified by Contractor’s analysis submitted together with the test reports 
for NPC’s review.

Losses (no-load and load) concurrent with exciting current and impedance.

Temperature rise tests at all types of cooling (For auto-transformers one-hour 
tests for determination of the winding temperature rises shall be conducted 
each in the applicable highest current taps for both, the common and the 
series winding).

Switching Impulse Tests

Lightning Impulse: The following test procedure shall be applied for all 
transfomiers independent on the applied standard:

a. one 50 - 70% full impulse (lines and neutral)
b. one 80% full impulse (lines and neutral)
c. one 100% full impulse (lines and neutral)
d. one 50 - 70% chopped impulse (line terminals only)
e. two 110% chopped Impulses (line terminals only)
f. two 100% full impulses (lines and neutral)
g. one 80% full impulse (lines and neutral)
h. one 50 - 70% full impulse (lines and neutral)

Tests impulses for reference as per item b. g. and h. are required only for 
winding where non-linear protective elements are installed in the regulation
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windings and/or LTC. Test impulses on neutral points shall be applied directly 
on neutral terminals with all line terminals grounded.

Repeat of no-load losses and exciting curent

Noise-level test (special test on one unit)

Low frequency dielectric tests:

a. applied potential test

b. short-time induced AC voltage withstand test in accordance with lEC 76- 
3 or ANSI equivalent and monitoring of partial discharges. On 
transformers which have more than one non-uniformly insulated 
winding, the voltage on the neutral shall be raised by application of a 
bias voltage by connection of an auxiliary booster transformer to the 
terminals in question to achieve tests voltages on the line terminals of all 
non-uniformly insulated windings under tests as assigned in the relevant 
tables of lEC 76-3 and the tap changer shall be adjusted accordingly. 
On single-phase units, this auxiliary transformer may be another unit of 
the same transformer type related to the three-phase bank in question.

c. one-hour low frequency, induced voltage dielectric and partial discharge 
test

Insulation power factor and capacitance tests at 10 kVac

Tests for unintentional core grounds at 2500 Vdc, 60 sec. to be performed 
immediately after completion of all other shop tests.

EW-2.5.3 Other Tests

In addition to the tests mentioned above, other equipment attached as an 
accessory to the transformer, i.e. bushing current transformers, potential 
device, arresters, etc. shall be tested in accordance with the tests mentioned 
on the applicable provisions for each of the equipment.

EW-2.5.4 Failure to Meet Guarantees

EW-2.5.4.1 Losses

If the transformer losses, as determined by test, at rated voltage, frequency 
and 100% rated KVA (on principal tapping) exceed the guaranteed total 
losses, the excess in losses shall be evaluated at the following rates and the 
resulting amount shall be deducted from the contract price.

S = 2 [(Nia) (Nlmi*Nloi) + (U) (Llmi - Lloi) + (Auxui) (Auxlmi
(Auxu) (Auxlm2 • Auxlo2)I

Auxlgi) +

where:

S
Nl^.

amount to be deducted from contract price expressed in US $ 
price in US$/kW for the no-load losses as stated in Section 
A. 1.3 of the Technical Data Sheets
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U = price in US$/kW for the load losses as Stated in Section A.1.3
of the Technical Data Sheets

Auxli = price in US$/kW for the auxiliary cooling losses for stage 1 
cooling as stated in Section A.1.3 of the Technical Data 
Sheets

Auxl2 = price in US$/kW for the auxiliary cooling losses for stage 2 
cooling as stated In Section A.1.3 of the Technical Data 
Sheets

Nlmi = measured no-load losses expressed in kW
Nlgi = guaranteed no-load losses expressed In kW
Llmi = measured load losses expressed in kW
Llgi = guaranteed load losses expressed in kW
Auxlmi = measured auxiliary cooling losses for stage 1 cooling

expressed In kW
Auxlm2 = measured auxiliary cooling losses for stage 2 cooling

expressed in kW
Auxlgi = guaranteed auxiliary cooling losses for stage 1 cooling

expressed in kW
Auxlg2 = guaranteed auxiliary cooling losses for stage 2 cooling

expressed in kW

EW-2.5.4.2 Temperature Rise

The temperature rise of windings shall be determined by type tests. If, 
according to the results of the tests carried out within the scope of the 
contract, the measured temperature rise exceeds the guaranteed value, the 
price for all transformers of the same type to be paid to the Contractor shall 
be reduced by a compensation for decreased life expectancy. The 
compensation shall be computed as follows:

Temperature rise over the 
permissible limit K (°C) 

0-1.99
2- 2.99
3- 3.99
4- 5.00

Compensation of percent of the total 
FOB price for the transformer 

0
4.5 
9.0
13.5

EW-2.5.4.3 Rejection

The NPC may, during tests at factory, reject a power transformer for the 
following reasons:

a. if the tolerance limit specified in Section EW-2.3.2.9 for core loss has 
been exceeded and any of the losses have reached ten percent (10%) 
more than the guaranteed losses;

b. if the impedance voltage exceeds ten percent (10%) of the guaranteed 
value;

c. if the temperature rise exceeds the permitted values more than 5K.

For each rejected transformer, the NPC may, at his own judgment, direct the 
Contractor to make any necessary corrections or alterations to it or to replace 
it forthwith. Any and all expenses that might result by the supply and
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Installation of new parts or by the modification of existing parts and any and 
ail expenses resulting in additional tests made necessary by failure of 
equipment to meet the guarantees and other requirements of the 
Specifications shali be borne by the Contractor.

EW-2.6 DATA AND DOCUMENTATION REQUIREMENTS

EW-2.6.1 General

Contractor-furnished data and information shall be the guaranteed 
performance data, predicted performance, interface requirements and 
construction features of all Contractor's furnished equipment. The accuracy of 
such information and its compatibility with overall performance requirements 
specified by NPC are the sole responsibility of the Contractor.

All information submitted as part of Proposal Data will become part of contract 
data for successful bidder. Any deviation from such data requires NPC’s 
approval.

EW-2.6.2 Data and Information to be Submitted with the Proposal

Contractor shall furnish with his proposal the filled-in Section A.1.0 of the 
Technical Data Sheets.

EW-2.6.3 Data and Information to be Submitted During Post Qualification 

Contractor shall furnish during post qualification the following:

a. Filled-in Section B.2.0 of (he Technical Data Sheets;

b. Contractor shall furnish the brochures and catalogues during post 
qualification to support the filled-in Technical Data Sheets and to allow 
NPC to evaluate the equipment/materials being offered

EW-2.6.4 Data and Information to be Submitted After Award of Contract

Final outline drawings showing dimensions: weight; dimensioned location of 
the transformer center of gravity, completely assembled with oil and as 
shipped (with oil or gas filled); the dimensioned location of all parts and 
accessories, the flood level; and the overall height required to remove high 
voltage and low voltage bushings. The drawings shall clearly show 
transformer base construction.

The Contractor shall furnish in the manner, number of copies, and within the 
time as set forth in the purchase order, instruction manuals and information in 
accordance with Section GW-2.9 of the General Works.

The Contractor shall also furnish the following information:

a. Outline drawings of transformer and accessories showing all critical 
dimensions and weights, including the foliowing:
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b.

1. Base mounting and transport dimensions;
2. Bushing and cable box locations;
3. High, low and tertiary voltage terminal arrangement;
4. Control cabinet size and location;
5. Connection points for all external connections;
6. Conservator;
7. Nameplate connection plate and all other designation plate 

drawings.

Equipment layout, including mounting details, schematic and control 
circuit diagrams and drawings for the following:

1.
2.
3.
4.

Gas monitoring system for the transformer;
Oil filter units for the on-Ioad tap changer;
Indoor Transformer Control and Operation System;
Outdoor tap-changing operating control cubicle and mechanism. 
The supply voltage and current required for operation of motor 
shall also be shown.

e.

g-

h.

i.

Layout, including mounting details, schematic and control circuit 
diagrams (alarm and trip) and drawings for all transformer relays;

Description and instructions covering the installation, operation and 
maintenance of the transformer and all accessories; drawings or cuts 
showing assembly of the accessories including, but not limited to;

1. Tap changer:
2. Inert gas or conservator systems:
3. Hot spot devices:
4. Temperature indicators;
5. Transformer relays;
6. Oil filter units (if required);
7. Gas monitoring system;
8. Temperature monitoring and recording system;
9. Fans and pump cooling control;
10. Silica gel breathers;
11. Transformer Blast and Fire Prevention System, if required;
12. Transformer Control and Operation System.

Assembly drawings for core and coils, including the location of ground 
strap and means of access for the core ground strap:

Dimensioned cross-sectional drawings of all bushing pockets showing 
flanges, current transformer pockets and all aluminum clearances;

Bushing drawings including terminal details, voltage rating, BIL, 
cantilever strength, minimum creepage distance, etc.;

Instrument transformer connection diagrams:

Detailed radiator drawings showing number, dimensions, spacing and 
configuration of radiator coolers; fan mounting details and foundation 
load if radiators are self-supporting:
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k.

l.

m.

n.

o.

P-

q.

r.

s.

Foundation outline for the transformer detailing the location and 
distances of anchor bolts, rails (if transformer is mounted on wheels):

Complete instructions for untanking the core and coils;

Earthing details;

Piping layout and diagrams; -

The final design short circuit strength calculations including basic 
equations and references to the literature:

Certification from the Manufacturer of transformer that the transformer 
oil does not contain Polychlorinated Biphenyl (PCB);

Detailed QA Program based on ISO 9001 Certification:

ISO 9001 Certification of the proposed manufacturer;

Routine Test Results duly signed and witnessed by NPC's 
representative(s) if Factory Acceptance Tests are required to be 
witnessed by NPC's representatlve(s); and

Field Tests to be performed and test reports duly signed and 
witnessed by NPC's representative;

Schematic and connection diagrams for cooling and tap changer control 
equipment, including supply and control circuits. The supply voltage and 
current required for operation of motors shall also be shown.

EW-2.6.5 Diagram of Alarm Circuits

Description and instructions covering the Installation, operation and 
maintenance of the transformer and all accessories; drawings or cuts showing 
assembly of the accessories including, but not limited to, the tap changer, 
inert gas or conservator systems, hot spot devices, temperature indicators, 
relays, and cooling control draining of oil.

Complete instructions for untankIng the core and coils.

The sealed dry (drained of oil) shipped weight of the transformer.

A complete set of finally accepted drawings.

NPC's general review of drawings and information or waiver of same shall not 
in any way relieve the Contractor of any of responsibilities to meet all 
requirements of this specification or the NPC order.

EW-2.6.6 Certified Test Reports

The Contractor shail supply, at the time stated in the NPC order, the required 
quantity of certified copies of final test reports, including data and results of all 
tests required by this specification with respect to all values or relations
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Specified herein or stated in the standards. This shall include copies of 
voltage and current oscillogram, with magnitude and lime calibrations.

For transformers failing to meet the specified tests, a supplemental report 
shall be made prior to final acceptance of the transformer, describing the 
failures, method of defection, including evidence in oscillographic or 
photographic form and the corrective measures taken.
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EW-3.0 POWER CIRCUIT BREAKERS

EW-3.1 SCOPE

EW'3.1.1 General

This specification covers the technical and associated requirements for ac 
power circuit breakers rated 69 kV and above, and associated equipment for 
use in electric power generating stations, switchyard and substations.

It Is not NPC's Intent to specify all technical requirements nor to set forth 
those requirements adequately covered by applicable codes and standards. 
Contractor shall furnish high quality power breakers meeting the requirements 
of these specification and industry standards.

The Contractor shall bear full responsibility that the equipment has been 
designed and fabricated in accordance with all codes, standards, and 
applicable governmental regulations and performs under the conditions and 
to the standards specified herein.

No departure shall be made from these specification and standards unless 
waived or modified in writing by NPC. The Contractor shall obtain from its 
subcontractors a statement as to the compliance with this specification 
without exception and/or if there are any exceptions, these shall be described 
in detail and included in the Contractor’s proposal. The Contractor shall add a 
statement that no other exceptions are taken to this specification.

Unless portions are specifically indicated as applying to a certain type of 
circuit breaker (gas, blast, oil), requirements are applicable to all circuit 
breakers in this specification.

EW-3.1.2 Works to be Provided by the Contractor

The Contractor shall provide the power circuit breakers, accessories and 
services delineated in Section B.1.0 of the Technical Data Sheets.

EW-3.1.3. Works to be Provided by NPC

NPC win provide the materials (if any) and services listed In Section B.1.0 of 
the Technical Data Sheets.

EW-3.2 CODES AND STANDARDS

EW-3.2.1 General

The power circuit breakers furnished shall be in accordance with, but not 
limited to, the latest issues of the following applicable standards. Including all 
addenda, in effect at time of purchase order unless otherwise stated in this 
specification. These shall Include:

ANSI / IEEE American National Standards Institute and/or Institute of 
Electrical & Electronic Engineers
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C2 National Electrical Safety Code
C37.04 Rating Structure for AC High-Voltage Circuit Breakers,

including Supplements
C37.09 Standard Test Procedures for AC High Voltage Circuit

Breakers rated on a Symmetrical Current Basis 
C37.010 Standard Application Guide for AC High Voltage Circuit

Breakers rated on a Symmetrical Current Basis 
C37.011 Application Guide for Transient Recovery Voltage for AC

High Voltage Circuit Breakers rated on a Symmetrical 
Current Basis

C37.012 Application Guide for Capacitance Switching for AC High
Voltage Circuit Breakers rated on a Symmetrical Current 
Basis

C37.081 Guide for Synthetic Fault Testing for AC High Voltage Circuit
Breakers rated on a Symmetrical Current Basis 

C37.082 Standard methods for Measurement of Sound Pressure
Levels for AC Power Circuit Breakers

C37.90 IEEE Standard for Relays and relay Systems associated
with Power Apparatus

C37.90.1 IEEE Standard for Surge Withstand Capability (SWC) tests 
for Protective relays and Relay System

ICBO International Conference of Building Officials

UBC Uniform Building of the International Conference of
Building Officials, Section 2312 • Earthquake
Regulations

lEC International Electrotechnical Commission (alt parts of
listed standards apply)

60056 High-Voltage Alternating Current Circuit Breakers
60060 High Voltage Test Techniques Part 1 and Part 2
60071 Insulation Coordination (Parts 60071-1, 60071-2,60071-3)
60267 Guide to the Testing of Circuit Breakers with respect to Out-

of-Phase Switching
60376 Specification and Acceptance of New Sulfur Hexaflouride
60427 Report on Synthetic Testing of Circuit of High-Voltage AC

Circuit Breakers
60480 Guide to the Checking of Sulfur Hexaflouride taken from

electrical equipment
60474 Insulating oils (Part 60474-1. 60474-2, 60474-3)
60529 Classification of Degrees of Protection Provided by

Enclosures
60567 Testing under Asynchronous Conditions
60694 Common Clauses for High Voltage Switchgear and Control

Gear Standard
61634 SF6 Usage and Handling

ISO International Standards Organization

9001 Quality System Model for Quality Assurance in
Design/Development, Manufacture and Testing
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EW-3.3

9002

SSPC

SP1
SP3
PA1
PA2

Quality System Model for Quality Assurance in Production,
Installation and Servicing
Steel Structures Painting Council

Solvent Cleaning
Power Tool Cleaning
Shop Field and Maintenance Painting
Measurement of Dry Paint Thickness with Magnetic Gages

These codes and standards set forth the minimum requirements which may 
be exceeded by Contractor if, in Contractor’s judgment and with NPC’s 
acceptance, superior or more economical designs or materials are available 
for successful and continuous operation of Contractor’s equipment as 
required by this specification.

TECHNICAL REQUIREMENTS

EW-3.3.1 Description of Services

The ac power circuit breakers together with the associated equipment with a 
rating of 69kV and over will be used either in electric power generating 
station, switchyard(s) or substation.

All materials and parts, which are not specifically mentioned herein but are 
necessary for the proper erection, assembly and safe operation of the circuit 
breaker, shall be furnished at no increase in cost to the NPC.

EW-3.3.2 Design Requirements

EW-3.3.2.1 General

The circuit breakers (all types) shall be capable of Interrupting successfully its 
rated interrupting current for its entire operational life. It shall also be capable 
of withstanding all system lightning impulse and switching overvoltages less 
than or equal to its BIL or switching surge withstand capability. Generally, the 
circuit breaker shall meet or exceed all rated values listed in applicable ANSI 
standards or lEC standard.

Gas circuit breakers shall be provided with properly sealed system that will 
remain gas tight for the life of the breaker. Alarm devices activated internal 
gas pressure shall be provided in order to annunciate gas leaks.

The manufacturer must specify maximum and minimum SF6 pressures for 
the gas circuit breaker.

The capacity of energy facilities which are an integral part of the breaker shall 
be of sufficient size to permit at least two complete closing-opening 
operations, starting at normal working pressure and without replenishing the 
stored energy, at rated short-circuit current or at related capabilities.

Each circuit breaker shall be equipped with an operation counter. The 
preferred arrangement for this device is to operate only during the opening 
cycle of the circuit breaker operation. The counter shall be capable of 
counting at least 9999 operation cycles. It shall not be possible to reset the
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counter. For electrically operated counter, it shall have the same rated voltage 
as the operating equipment. Vibrations in the operating mechanism shall not 
affect the counter function.

Multiple-pole or single-pole tripping devices shall be protected against 
accidental operation and conveniently located for manual tripping.

For purposes of inspection and adjustment, means shall be provided for local 
operation of the circuit breaker. The mechanism and the maintenance 
operating means for all circuit breaker types, where it is feasible, shall be so 
designed that a person can slowly operate the contacts for their adjustment 
on a de-energized breaker.

The manufacturer must specify minimum and maximum control voltages 
necessary to the successful operation of the breaker. These values must be 
in accordance with the control voltage ranges indicated In ANSIC37.06, Table 
0 or lEC standards and shall be given in the Technical Data Sheets.

Breaker vessels under pressure such as oil. gas or air tanks shall be 
designed and fabricated in accordance with Section VIII of ASME Code.

The circuit breakers shall be capable of switching out line faults (regardless of 
the distance between the circuit breakers and faults), no-load lines, 
transformers on no-load and reactive loads without causing restriking when 
switching overvoltage dangerous for electrical equipment. Overvoltage and 
restriking when switching inductive or line charging current shall be prevented 
by the use of suitable resistor, condensers or other approved means. Arc
extinguishing devices of proven design shall be provided.

The life of equipment is assumed to be at least 30 years. The number of 
operating cycles (CO) during this time shall normally be at least 2,000 or 
15,000 for circuit breakers in reactor or capacitor circuits. Linkage system as 
well as joints, bearing and gears shall be maintenance free for intervals of at 
least 10 years. However, lubrication can be accepted.

For SF6 circuit breakers, low pressure lock-out relays shall be provided in 
order to prevent the operation of the circuit breaker when the internal SF6 gas 
pressure can not attain the rated interrupting capacity of the circuit breakers. 
An alarm shall be given if the gas density falls to preset value and if it falls 
further to a specified minimum, breaker operation shall be locked.

EW-3.3.2.2 Wiring and Alarm Devices

The Contractor’s wiring shall be terminated on Contractor’s terminal boards or 
equipment with flanged spade, or indented spade type insulation gripping 
insulated terminals. Wire markers shall be on both ends of a wire.

There shall be no laps or splices in the wiring, and all connections shall be 
made to terminal studs or terminal blocks.

No solder or “push-on' or “quick" type connectors shall be used in any wiring 
connections except on PC boards.
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Terminal boards shall be provided for all equipment controls, instrument, 
meters and relays requiring external connections. They shall be rated not less 
than 5 amperes, 600 volts and provided with barriers, marking strips and 
terminal screws. Each terminal point shall be marked with the designations 
shown on Contractor’s diagrams.

A reasonable number of spare terminals shall be provided, however, not less 
than 15 percent of terminals on any block shall be spare.

Not more than one wire shall be connected to one terminal blockpoint. 
Termination of two conductors at one terminal point shall be made by suitable 
bridges and links of the terminal. Terminals shall be of single insertion type 
and shall be suitable for connection of conductors from 2.5 mm2 up to a 
cross-section at least 10 mm2. Terminals for external connections shall be 
arranged for consecutive connections of conductors within one cable. One 
external wire will be connected to each outgoing terminal point.

Terminals for external wiring connections shall be sturdy and sufficiently large 
to accommodate 8 mm2 stranded wire, not more than one wire will be 
terminated on terminal blocks for external connections. All such terminal 
blocks shall be rated not less than 25 amperes.

If accidental short-circuiting of certain wires can result in closing or tripping of 
a breaker, these wires shall not be terminated on adjacent terminals.

Both closing and tripping circuits shall utilize a separate dc supply voltage 
specified In the Technical Data Sheets, provided with two pole manually 
operated disconnect switch at the control cubicle. Each circuit shall be 
protected by a circuit breaker at the remote end of voltage source. Each 
disconnect switch shall simultaneously open both sides of the control circuit 
and when opened shall prevent electrical tripping or closing of the power 
circuit breaker both remotely and locally.

The power circuit breaker, when specified to have duplicated tripping shall 
have each tripping circuit and coil galvanic separated. It shall be designated 
such that one of the tripping circuits would be on the same circuit of the 
closing mechanism of the breakers and is independent of the other tripping 
circuit.

Provision shall be made such that the tripping circuits shall be supervised 
both when the power circuit breaker is open and closed. The supervision shall 
include the d.c. supply, tripping coil and cables (dc supply cable and tripping 
cable to the power circuit breaker). The auxiliary contact for the coil shall also 
be included in the supervision when the power circuit breaker is closed. An 
abnormal condition and/or damage in two coils shall cause an alarm to be 
relayed to the control room.

Each dc control device, relay, indicating light, etc., shall be capable of 
withstanding without damage or diminished function the battery equalizing 
voltage (140 volts for 125 Vdc systems).

Means shall be provided for quick and convenient access, preferably by a 
hinged door or panel, to the control disconnecting switches and associated 
protective devices.
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EW-3.3.3

EW-3.3.3.1

All terminals of control wires and instrument transformer circuits shall be 
identified by permanent marking. Physical arrangement of all wiring terminals 
shall be identical on all similar circuit breakers.

Auxiliary switch contacts and bearing shall be made of corrosion resistant 
materials; the other parts shall be treated to resist corrosion.

If circuit breakers have auxiliary systems (such as compressors, etc.) with 
nominal power supply voltage exceeding 120 volts, this wiring shall be 
separated by physical bam'ers from low voltage control wiring.

The Contractor shall provide terminals for NPC’s incoming stranded copper 
cables. They shall be compression type acceptable to NPC.

Control wiring shall show device identification with identified terminals, both 
arranged is reasonably accurate physical relationship, and shall make use of 
a cross-indexing wiring diagram system. The Contractor is solely responsible 
for the proper functioning of the equipment being furnished.

Design and Construction Features

General

All power circuit breakers shall be mounted on steel frames and shall have 
clamp type terminals for connections to line/bus and ground suitable for 
conductor specified in the Technical Data Sheets.

Each circuit breaker shall be fitted with an easily readable “On-OfT 
mechanical position indicator.

The circuit breakers shall be driven by one/three operating mechanism/s 
possible to operate electrically from the operating mechanism or by remote. 
The mechanism shall also be possible to operate manually and by 
compressed air, oil or spring when applicable. For manual operation only a 
trip function is necessary.

EW-3.3.3.2 Bushings

Material, dimensions, structural characteristics and the general contour of 
bushings and insulators shall be in accordance with ANSI and NEMA (or 
applicable lEC) bushing and insulator standards. The required number of cap 
screws, nut and lockwashers, all galvanized as specified in ANSI or lEC 
insulator standards, shall be furnished.

The bushing and all porcelain shall have the same voltage class and BIL as 
the circuit breaker and must be suitable for the operating environment 
described in the Section B.1.0 of the Technicai Data Sheets.

The bushings shall be designed so that when operating at normal rated 
voltage, there shall be no electrical discharge between conductors and 
bushing of a nature which would cause corrosion or injury to the conductors 
or supports by the formation of chemically active substance.
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The bushings shall be entirely free from radio disturbances and from externa! 
and internal corona when operating at normal rated voltage.

If dead tank type circuit breakers are to be supplied, each bushing shall be 
provided with bushing type current transformer(s) (BCT).

Porcelain used for insulating columns, bushings or other service shall be 
manufactured by the wet-process method in accordance with the highest 
standards for high voltage porcelain insulators and of a quality best-adapted 
to high-tension insulator use.

If bushing of oil-filled type is furnished; they shall be provided with suitable 
magnetic type oil gauges. Convenient means for sampling the oil and draining 
oil from the bushing shall be provided. Oil filled bushing shall be designed to 
prevent the accumulation of explosive gases and to provide adequate oil 
circulation to remove heat. The assembly shall be oil-tight and water tight.

EW-3.3.3.3 Operating Mechanism

The circuit breaker shall be provided with the type of operating mechanism 
prescribed In the Technical Data Sheets.

Working parts of the mechanism shall be of the corrosion resisting materials, 
and all bearings, which require grease shall be equipped with pressure-type 
grease filling. Bearing pins, bolts, nuts and other parts shall be adequately 
pinned or locked to prevent loosening or changing adjustment with repeated 
operation of the breakers.

The vital parts of the operating mechanism shall be easily accessible for 
inspection and service.

The operating mechanism shall be enclosed in a cubicle with at least 
protective class IP54 or NEMA equivalent. The cubicle shall have at least one 
easy-to-open door (hatch) which shall be lockable with a padlock. Opening 
and closing of the mechanism door shall be possible by means of a single, 
permanently attached hand grip conveniently located and accessible from the 
service area.

The operating mechanism shail be designed to permit CO-operations of the 
breakers in accordance with the duty cycles specified in the Technical Data 
by NPC. Two (2) CO-operations shail be possible before pumping or air 
compressing. After a close of a circuit breaker, an immediate trip shall always 
be possible.

The control circuit of the power circuit breaker shall be complete with anti
pumping device to assure the complete execution of initial operation and 
suitable interlocks to prevent simultaneous local and remote operation.

Control and supervision of pressure shall be provided particularly with 
pneumatic and hydraulic operating mechanism, which use nitrogen to store 
energy. A multiple pressure switch shall be provided which shall perform the 
following function:
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close replenishment valve, I.e. stop pump or compressor
open replenishment valve, I.e. start pump or compressor
Interlock auto-reclosure If pressure is insufficient
interlock CLOSE operation, prevents breaker closing if pressure is
Insufficient
interlock OPEN operation, prevents breaker opening if pressure is 
insufficient

If the breaker Is spring operated, it shall have compressing motor capable of 
duly compressing the closing spring in not more than ten (10) seconds. The 
spring shall be recharged immediately after the closing stroke has been 
completed. A device shall be provided for charging the spring by hand. An 
interlock feature shall prevent operating the motor electrically when the hand- 
charging device is in use. Means shall be provided to prevent overcharging of 
a spring and to prevent an insufficiently charged closing spring from 
attempting a close operation.

For all types of operating mechanism, provisions shall be made such that a 
continuous operation of the motor and/or compressor beyond its pre-set time 
of charging shall be interpreted as a disturbance and shall cause an alarm.

The mechanism nominal control voltage shall be as stated in the Technical 
Data Sheets with closing, auxiliary and tripping function operating voltage 
ranges in accordance with ANSI C37.06.

The supply voltage for compressor or hydraulic pump motors shall be as 
specified in the Technical Data Sheets. The supply voltage for spring charge 
motors shall be 230 Vac, 60 Hz, 1-phase, 3-wire unless otherwise specified in 
the Technical Data Sheets.

EW-3.3.3.4 Supporting Structure

Supporting structures shall be fabricated of steel and be hot-dip galvanized 
after fabrication in accordance with ASTM designation A123 and A153.

All necessary galvanized bolts, nuts and washers to complete the erection 
shall be furnished including embedded anchor bolts for securing the 
supporting structures to the concrete foundation.

Ail individual pieces of the structures shall be marked with correct 
designations shown on the approved shop drawings. Marking shall be done 
by die stamping the marks into the metal before galvanizing and shall be 
clearly legible after galvanizing. The number and letter shall be a minimum of 
12 mm in height and 8 mm wide.

EW-3.3.3.S Mounting Base

The circuit breaker pole base, if furnished, shall be of adequate strength to 
provide a rigid circuit breaker pole support.

The top surface of the circuit breaker pole base shall be flat so as to permit a 
person to walk safely from one end to the other.
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I

Each individual pole circuit breaker base shail have either two or four lifting 
eyes located near opposite ends equidistant from the center of gravity of the 
complete circuit breaker pole and of sufficient strength to iift the circuit 
breaker pole, when assembled with insulators, interrupters and base mounted 
operating mechanism components.

Both the base and energized portion of the circuit breaker pole shall be drilled 
for direct connection to post type insulators.

EW-3.3.3.6 Withstand Capability

The circuit breaker, complete with auxiliary interrupters and resistors (if 
provided), shall pass successfully short line fault, line charging current and 
lightning impulse tests without requiring any maintenance or adjustments.

EW-3.3.3.7 Surge Suppression Resistors

If required, the circuit breaker pole shall be provided with surge suppression 
closing resistor for switching surge limitation.

The surge suppression resistors shall have an ohmic value and electrical pre- 
insertion time as specified on the Technical Data Sheets for Power Circuit 
Breakers.

Dielectric capabilities of the surge suppression resistors shall be as defined in 
ANSI/IEEE C37.04.

EW-3.3.3.8 Pole Discrepancy

The circuit breaker mechanism design of circuit breaker with 3-singIe pole 
mechanism, shall include the necessary pole discrepancy devices utilizing 
auxiliary switch contacts to cause automatic re-opening of all poles and the 
initiation of remote alarm and sequence-of-events recorder signals if all poles 
do not close after a pre-set time delay following the Initiation of a three pole 
close signal.

Remote alarm and sequence-of-events recorder signals shall also be initiated 
if all poles do not open after a pre-set time delay following the initiation of a 
three-pole trip signal.

Provision shall also be included for initiation of breaker failure protection.

Each pole auxiliary switch used for pole discrepancy protection and indication 
shall indicate positively the closure or non-closure of the associated pole. The 
contacts for each function shall be electrically separate and shall be wired to 
control cabinet terminal block points.

EW-3.3.3.9 Mechanism Devices

Required mechanism devices shall include, but not limited to those devices 
itemized in ANSI C37.12 and the following:
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a.

I
I

b.

Undervollage alarm relays for remote alarm and sequence-of-events 
recorder indication of loss of air system compressor, hydraulic system 
pump or spring charge motor and control supply potential (two 
electrically separate contacts required for each alarm). The relays shall 
be installed inside the control cabinet and the alarm contacts shall be 
wired to terminal blocks therein.

Running time meter to register air compressor or hydraulic pump motor 
total elapsed running time. The time meter register shall have one-hour 
maximum unit graduations and be capable of a 10,000-hour total 
registration without recycling.

All control device and pressure switch contacts shall be suitable fordc supply 
voltage specified in the Technical Data Sheets.

EW-3.3.3.10 SF6 Gas System

The circuit breaker shall be provided with properly SF6 gas sealing system 
that will remain gas tight for the life of the breaker even extreme temperature 
conditions.

Gas density monitoring equipment with two level alarms shall be supplied. 
The first level shall indicate an alarm and the second level shall prevent 
closing or tripping of breakers in case the SF6 gas density is too low and shall 
also give both local and remote annunciation on the control cubicle/panel and 
on the control switchboard or the computer monitor system of the MBSC 
system for the substation inside the control room. SF6 gas pressure gauges 
shall be provided on each pole of the breaker to indicate SF6 gas density.

Gas density in the SF6 circuit breaker shall at all times be not less than the 
insulating density of SF6.

The breaker design shall prevent liquefaction and partial condensation of 
moisture on the insulating parts of the breaker operating mechanism and SF6 
containers.

EW-3.3.3.11 Electrical Control Features

Circuit breakers shall be suitable for operation by electrical means either from 
the bay control and marshalling kiosk or local operating cubicle/panel or 
remotely from the control board or computer monitor of the MBSC system for 
the substation inside the control room.

A hand-operated switch shall be provided in the circuit breaker control cabinet 
to permit local three-pole closing and tripping.

For breakers having three single pole mechanism, each pole mechanism 
shall be provided with control switch to permit individual circuit breaker pole 
electrical control. Provision for individual pole selective tripping only by either 
trip coil or by both trip coils shall be included.

A multi-pole hand operated changeover switch labeled “REMOTE" and 
“LOCAL” shall be provided in each control cabinet for establishing the point of 
control. The switch REMOTE position shall permit remote electrical breaker
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control only while the switch LOCAL position shall permit only local three-pole 
or individual pole electrical control. The switch shall have ten electrically 
separate contacts - five each closed in the REMOTE and LOCAL 
POSITIONS wired to control terminal block points for remote indication.

Provision shall be included for both three-pole closing and tripping and single- 
pole tripping and reclosing to be performed from a remote location. 
Electrically separate contacts shall be provided for control room, area control 
center and the control house sequence-of-events recorder breaker position 
indication.

The circuit breaker mechanism shall make one complete closing operation 
including automatic cut off of the closing power after an initiating control 
device has operated and the first device in the control scheme has 
responded, even though the contacts of the initiating control device are 
opened before the circuit breaker closing operation is completed. This shall 
however not intervene with the trip free behavior of the circuit breaker.

The circuit breaker shall incorporate anti-pump feature, that is, only one 
closing operation of the circuit breaker mechanism shall result from each 
closirig operation of a manually operated initiating control device, even though 
the circuit breaker trips while the initiating control device is being held in the 
closed position.

When power is removed from the closing control circuit after or during an 
incornplete closing operation, all electrically operated devices in the control 
circuit shall reset to normal circuit breaker open position, except for those 
devices which require a supply of control power in order to assume their 
normal circuit breaker open position.

When closing operation of a circuit breaker can not be completed successfully 
because of the absence of an adequate supply of stored energy, all actuating 
devices in the control circuit shall remain in the normal circuit breaker open 
position when the initiating control device is operated.

An alarm shall be actuated when the SF6 gas pressure drops below the 
minimum operating pressure and tripping lockout shall subsequently result in 
the event of gas pressure falling below the minimum value prescribed for the 
successful interruption of the current.

Electrical tripping facilities for the operating mechanism of the breakers shall 
be duplicated unless otherwise specified in the Technical Data Sheets and 
shall include, but not necessarily limited to the following:

a. Two electrically dependent and identical trip coils for each pole of the 
breaker and arranged to minimize the probability of the failure of one trip 
coil affecting the operation of the second trip coil.

b. Two electrically independent and identical sets of wiring, terminals and 
protecting equipment for connection to two independent control and/or 
tripping power circuits of supply voltage mentioned in the Technical 
Data Sheets.
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In the event of three-phase operation, the control system shall include 
circuitry to trip the breaker by energizing both sets of trip coils if pole 
disagreement should occur.

EW-3.3.3.12 Outdoor Control Cubicles

Mechanism Housing

For breakers with individual pole, each breaker pole shall be provided with 
mechanism housing to house the circuit breaker operating mechanism, 
auxiliary switches, associated relays, control switches, control cables, 
terminations and other necessary mechanical and electrical control apparatus 
and ancillary equipment required for the breaker pole.

The cubicle for the operating mechanism shall be provided with flange 
opening for cable terminations in the bottom. Sufficient size and length of 
conduits/raceways for the control and power cables from the control cubicle 
down to the ground level shall be provided.

Control Cabinet

The circuit breaker equipment shall include a control cabinet, the construction 
of which shall comply with the requirements of this section. The control 
cabinet may be mounted on the circuit breaker supporting structure or on a 
separate structure at an elevation such that the gages are approximately 1.5 
meters and control switches are approximately 1.0 meter, respectively. 
Suitable flatform shall be provided, if gages and switches are mounted above 
that level, at which a person will stand when viewing the gages or operating 
the control switches.

Ail external alarm, control and power connections shall terminate in the 
control cabinet.

All circuit breaker gages and common control devices shall be located in the 
control cabinet. Common operating mechanism equipment, except gages, 
may be located in a separate enclosure. Gages shall be readable through a 
safety type, shatterproof glass or plastic window without opening the control 
cabinet door.

Control Cabinet and Mechanism Housing Construction

All cabinets and housing shall be weatherproof, rigidly framed and fabricated 
from 3-mm minimum thickness sheet steel or aluminum.

The cubicles shall be suitable for mounting on the circuit breaker supporting 
structure or shall be self-supporting. It shall be vermin proof, dust proof and 
weatherproof. Suitable door gaskets made of rubber shall be provided to 
prevent the Ingress of moisture etc.

Access to all compartments shall be provided by hinged doors. Bolts or 
carriage keys shall not be used to secure the panels or doors. All fastenings 
shall be integral with the panel or door and provision shall be made for 
padlocking. Sufficient openings in the base of cubicles shall be provided for 
the incoming cables and entrance shall be accomplished using glands to fix
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and seal the cubicles. Opening and closing of doors shall be possible by 
means of a single permanently attached handgrip which is easily accessible.

The cubicles shall be furnished with space heaters with thermostat setting as 
well as one 20-watt fluorescent lamp and one duplex convenience outlet with 
rating specified In the Technical Data Sheets. The heaters shall be sized to 
provide minimum temperature rise of S'F above ambient temperature. Low- 
high temperature alarm shall be provided as well as high temperature cut-off. 
A manually 2-pole operated disconnect switch shall be provided to open and 
close both sides of the circuit for maintenance purpose.

Cubicles shall be well ventilated through vermin-proof louvers comprising a 
brass gauze screen attached to a frame and secured to the inside of the 
cubicle. Divisions between compartments within the cubicle shall be 
perforated to assist air circulation.

Access doors or panels shall be glazed where necessary to enable 
instrument to be viewed without opening the cubicle. Arrangement of 
equipment within the cubicle shall be such that access for maintenance or 
removal of any item shall be possible with the minimum disturbance.

Grounding terminals shall be provided at the bottom of all the panels for
earthing. It 
conductor.

shall be suitable for accepting 100 mm2 stranded copper

An approved schematic diagram of the part of the control system local to the 
circuit breaker, identifying the various components within the cubicle and on 
the circuit breaker and refem'ng to the appropriate drawings and erection 
instruction shall be affixed to the inside of the cubicle access door. The 
diagram shall be marked on durable non-fading material suitable for the 
specified climatic conditions.

EW-3.3.3.13 Terminals

Terminal pads of the bushing shall be of high conductivity bronze or copper 
and shall be plated with hot-flowed electro silver or electro-tin to a thickness 
of not less than 0.127 mm (0.005 in), or an aluminum alloy with hardness of 
Hb minimum of 750 N/mm2.

The flat surfaces of single-tang terminal pads shall be horizontal and shall be 
aligned for straightaway take-off.

Each terminal pad shall have four 14.3 mm (9/16") diameter holes drilled with 
45 mm (1-3/4") center line spacing per applicable ANSI and NEMA Standards 
and suitable for use with copper or aluminum conductors.

When curent rating dictates the use of terminal pads with other hole drilling, 
the same shall be in accordance with applicable ANSI and NEMA Standards 
and shall be submitted to the NPC for approval.

The static force (horizontal and vertical forces) that can be applied at the 
outermost point of the terminals including the greatest static and dynamic 
forces permitted shall be specified by the Contractor.
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EW-3.3.3.14 Ground Connectors

Two flat grounding pads each complete with a clamp type pressure connector 
suitable for stranded copper grounding conductor with sizes specified in the 
Technical Data Sheets and located approximately 300 mm above the base 
and on diametrically opposite sides shall be provided on each circuit breaker 
supporting structure. For multiple-column live-tank circuit breaker, it shall 
have one grounding pad and connector per column supporting structure.

Each circuit breaker mounting base, if furnished, shall have a flat grounding 
pad complete with a clamp type pressure connector suitable for stranded 
copper ground conductor specified in the Technical Data Sheets.

Each cabinet mounted on a supporting structure and not having a grounding 
bus shall be connected to the structure via flexible copper conductor of 
suitable size.

EW-3.3.3.15 Terminal Blocks

Terminal blocks shall be mounted at an easily accessible position and shall 
be equipped with barriers, terminal strips and color-coded strips.

The AC and DC circuits shall be physically segregated in groups. The AC 230 
and 460volts circuit terminals shall be fitted with non-inflammable, transparent 
plastic covers to prevent accidental contact with live parts. Each Incoming and 
outgoing conductor shall be connected to an individual terminal.

Each terminal block shall have an individual marking strip, which shall be 
machine lettered or engraved with the circuit designations of the terminals, 
which shall also be shown on the wiring diagrams.

One spare marking strip shall be provided for each temiinal block. 
Approximately 10 percent extra terminals shall be provided on each terminal 
block for terminating spare conductors and for future changes. In case of 
hinged panels, matching terminal blocks shall be provided on both sides of 
the hinged section.

EW-3.3.4 Sound Control

The sound level of the equipment covered by this specification will be 
reviewed by NPC with respect to the permissible exposure limits for 
personnel as defined in Part 1910.95, “Occupational Noise Exposure", of the 
U.S. Code of Federal Regulations. Accordingly, it is required that the sound 
level measured according to ANSI C37.082 or lEC equivalent shall not 
exceed the allowable limit specified in the Technical Data Sheets.

If the Contractor expects the maximum sound level of the equipment to 
exceed the specified allowable limit, the Contractor shall use acoustical 
treatment features, subject to NPC's review and acceptance, to achieve the 
sound control design objectives.
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EW-3.3.5 Other Technical Requirements

Other features for the breakers, if required by the NPC, are stated in the 
Technical Data Sheets.

EW-3.4 INSTALLATION

Installation will be by Contractor unless specified otherwise in Section B.1.0 of 
the Technical Data Sheets.

The Contractor shall submit complete details of proper handling, transport 
and storage, installation, testing, commissioning, performance guarantees, 
etc. for NPC’s review and approval.

EW-3.5 FACTORY ASSEMBLY AND TESTS

EW‘3.5.1 General

Each circuit breaker shall be completely assembled and adjusted at the 
factory and given the manufacturer’s Routine Shop Tests and also other tests 
as specified herein. All parts shall be properly marked for ease of assembly In 
the field. All routine tests required herein should be witnessed by the NPC or 
his authorized representative unless waived in writing and no equipment shall 
be shipped until released for shipment by the NPC or his authorized 
representative.

The test equipment, test methods, measurements and computation shall be in 
accordance with the latest applicable requirements of ANSI/IEEE C37.09 and 
lEC 60060 and/or 60267 in cases where otherwise set forth and shall be 
subject to the approval of the NPC.

EW-3.5.2 Shop Tests

EW-3.5.2.1 For the Circuit Breaker

The circuit breaker shall meet all its ratings as defined In the applicable 
provisions of ANSI/IEEE or lEC Standards.

Design tests in accordance with ANSI C37.09 or lEC equivalent, and 
corresponding certified test reports, are always required when the breaker 
type and rating is Contractor’s new design or the Contractor’s previous design 
with significant design changes (i.e., prototype).

Design tests in accordance with ANSI C37.09 or lEC equivalent and 
corresponding certified test reports are required if so specified in the 
Technical Data Sheets.

If breaker is not a prototype and if design tests are not specified in the 
Technical Data Sheets for the circuit breaker, certified test reports of duplicate 
production type are acceptable. If so specified in the Technical Data Sheets.

If tests are required, the Contractor shall submit the test procedures the 
Contractor intends to use. Actual test procedures to be used shall be subject 
to NPC’s acceptance.
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EW-3.5.2.2

All applicable quality conformance, production and routine tests in 
accordance with ANSI C37.09 or lEC equivalent shall be performed on each 
breaker and reports are required.

Additional tests, if specified in the Technical Data Sheets, are required by 
NPC.

For the Porcelain Insulation (Circuit Breaker Support Column & 
Interrupter Housing)

Design Tests in accordance with ANSI C29.1 and 29.9 or equivalent lEC 
Standard shall be performed as a minimum, these shall include:

a. Cantilever test; and
b. Thermal shock test

NOTE: Sample subjected to cantilever strength and thermal shock tests shall 
not be included as part of the equipment to be furnished under this 
specification.

Quality conformance, production and routine tests for the porcelain insulation 
shall be in accordance with ANSI C29.1 and 29.9 and shall include as a 
minimum the following:

a.
b.

Dimensional check in accordance with ANSI C29.9;
Quality conformance visual, porosity and galvanizing tests in 
accordance with ANSI C29.1 and C29.9; and 

c. Internal Pressure tests.

EW-3,5.3 Other Tests

In addition to the tests mentioned above, the other equipment attached as an 
accessory to the circuit breaker, i.e. bushing current transformers, if dead 
tank type circuit breakers are supplied, shall be tested in accordance with the 
test mentioned on the applicable provisions for the accessory equipment.

EW-3.6 DATA AND DOCUMENTATION REQUIREMENTS

EW-3,6.1 General

Contractor-furnished data and information shall be guaranteed performance 
data, predicted performance, interface requirements and construction 
features of all Contractor’s furnished equipment. The accuracy of such 
information and its compatibility with overall performance requirements 
specified by NPC are the sole responsibility of the Contractor.

All information submitted as part of Proposal Data would become part of 
contract data for successful bidder. Any deviation from such data requires 
NPC's approval.
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EW-3.6.2 Data and Information to be Submitted with the Proposai

Contractor shall furnish with his proposal the filled-in Section A.2.0 of the 
Technical Data Sheets.

EW-3.6.3 Data and Information to be Submitted During Post Qualification 

Contractor shall furnish during post qualification the following:

a. Filled-in Section B.3.0 of the Technical Data Sheets.

b. Contractor shall furnish the brochures and catalogues during post 
qualification to support the filled-in Technical Data Sheets and to allow 
NPC to evaluate the equipment/materials being offered.

EW-3.6.4 Data and Information to be Submitted After Award of Contract

The Contractor shall furnish drawings and information in quality and quantity 
as specified herein and in purchase order for NPC’s review and comments as 
follows:

a. Outline drawings of the power circuit breaker and accessories showing 
all critical dimensions and weights. Including the following:

1. Mounting dimensions and details and transport dimensions;
2. Plans, elevation and sectional views;
3. Details of control cabinet and operating mechanism and its 

location;
4. Control and power cable entrance openings at the control cabinet:
5. Details of main terminals and grounding connections;
6. Bushing and support column outline drawing

b. Schematic diagrams for control and protection including interlocking 
scheme:

c.

d.

f.

g-

h.

i.

Arrangement of terminal blocks inside the local control cabinet;

Current transformer connection diagrams, if circuit breaker is dead tank 
type;

Instrument transformers characteristic curve showing open circuit 
secondary saturation, ratio and phase angle correction;

Bill of material and parts list of control cabinet components;

Power circuit breakers instruction manual covering installation, 
operation and maintenance;

Typical installation instruction;

Support and/or foundation drawings for circuit breaker and separate 
auxiliary equipment;

Certified test data, if specified In the Technical Data Sheets;
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Detailed QA Program based on ISO 9001 Certification;

Routine Tests Reports duly signed and witnessed by NPC’s 
representative(s) if Factory Acceptance Tests are required to be 
witnessed by NPC’s representative(s);

ISO 9001 Certification of the proposed manufacturer;

Field Test to be performed and Field Test Reports duly signed and 
witnessed by NPC’s representative(s); and

p. As- built drawings as finally approved.

The Contractor shall provide in the manner, number of copies and within the 
time set forth In the NPC order, Instruction manuals in accordance with 
Section GW-2.9 of the General Works.

l.

m.

n.

o.
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EW-4.0 DISCONNECT/EARTHING SWITCH

EW-4.1 SCOPE

EW-4.1.1 General

This specification covers the technical and associated requirements for 
disconnect/earthing switches, rated 69 kV and above for use in electric power 
generating stations, switchyard and substation.

It is not NPC’s intent to specify all technical requirements nor to set forth 
those requirements adequately covered by applicable codes and standards. 
The Contractor shall furnish high quality disconnect/earthing switches 
meeting the requirements of these specification and industry standards.

The Contractor shall bear full responsibility that the equipment has been 
designed and fabricated in accordance with ail codes, standards, and 
applicable governmental regulations and performs under the conditions and 
to the standards specified herein,

No departure shall be made from these specification and standards unless 
waived or modified in writing by NPC. The Contractor shall obtain from its 
subcontractors a statement as to the compliance with this specification 
without exception and/or if there are any exceptions, these shall be described 
in detail and included in the Contractor’s proposal. The Contractor shall add a 
statement that no other exceptions are taken to this specification.

EW-4.1.2 Works to be Provided by the Contractor

The Contractor shall provide the equipment, accessories and services 
delineated in Section B.1.0 of the Technical Data Sheets.

EW-4.1.3 Works to be Provided by NPC

NPC shall provide the materials {if any) and services listed in Section B.1.0 of 
the Technical Data Sheets.

EW-4.2 CODES AND STANDARDS

EW-4.2.1 General

The disconnect/earthing switches furnished shall be in accordance with, but 
not limited to, the latest issues of applicable ANSI/IEEE or lEC standards, 
including all addenda, in effect at time of purchase order unless otherwise 
stated in this specification. These shall include:

ASTM

A123-89

American Society for Testing and Materials

Standard Specification for Zinc (Hot-Galvanized) Coatings 
on Products Fabricated from Rolled, Pressed, and Forge 
Steel, Plates, Bars and Strips

NATIONAL POWER CORPORATION VI-EW-91



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

lEC

SUPPLY. DELIVERY. CONSTRUCTION. INSTALLATION. 
TESTING. AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

LuzP21Z1223Sdq

EW-4.3

60129
60265
60273

60694

1128

1129

ISO

9001

9002

International Electrotechnical Commission (all parts of 
listed standards apply)

Alternating Current Disconnectors and Earthing Switches 
High Voltage Switches
Characteristics of Indoor and Outdoor Post Insulators for 
Systems with Nominal Voltages Greater than 1000V 
Common Clauses for High Voltage Switchgear and Control 
Gear Standard
Alternating Current Disconnectors: Bus-transfer Current 
Switching by Disconnectors
Alternating Current Earthing Switches: Induced Current 
Switching

International Standards Organization

Quality System Model for Quality Assurance in 
Design/Development. Manufacture and Testing 
Quality System Model for Quality Assurance in Production, 
Installation and Servicing

These codes and standards set forth the minimum requirements which may 
be exceeded by Contractor if, in Contractor's judgment and with NPC’s 
acceptance, superior or more economic designs or materials are available for 
successful and continuous operation of Contractor’s equipment as required in 
this specification.

TECHNICAL REQUIREMENTS

EW-4.3.1 Description of Services

The disconnect/earthing switch(es) covered by this specification is (are) for 
use in a generating station and/or substation. The application details are in 
the Technical Data Sheets for the disconnect/earthing switch.

All materials and parts, which are not specifically mentioned herein but are 
necessary for the proper erection, assembly and safe operation of the 
disconnect switch(es), shall be furnished at no increase in cost to the NPC.

EW-4.3.2 Design Requirements

EW-4.3.2.1 General

The switching device shall withstand simultaneously acting forces due to 
specified service conditions. Actual forces to be accounted are those 
depending on wind, connection at terminals and short-circuit. The switching 
device shall operate without malfunction, with simultaneously acting forces 
from wind and connection terminals. The safety factor against break of an 
insulator shall be at least 1.25 times these simultaneously acting forces plus 
operating forces.

The type of mounting for the disconnect switches shall be as required in the 
Technical Data Sheets. It can be of the rotary type, either with double break 
on three poles with common base frame or rotary type with two columns. If
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grounding contacts are specified, they shall be vertical closing at one outside 
pole. Disconnect switches shall be complete with safety interlocks and all 
necessary accessories to make a complete unit.

Service conditions require that the disconnect/earthing switch shall remain 
alive and in continuous service for periods of up to two years without 
operation or maintenance. Emergency hand operation shall be provided 
where power driven types are required.

Disconnect operating mechanism, auxiliary switches, control switches and 
other ancillary equipment shall be accommodated in sheet steel or stainless 
steel, vermin proof and weatherproof cubicles. The disconnectors shall be so 
designed as to discourage the building of bird's nest.

The disconnect/earthing switches shall be supplied with supporting structures, 
piping and conduit for control cables, line and earth terminals and fittings and 
accessories for conduit and earthing conductors running along the supporting 
structures.

EW>4.3.2.2 Temperature Rise

The temperature rise of any part of the switch shall not exceed the maximum 
temperature rise specified on ANSI Standard and/or lEC publication.

EW-4.3.3 Design and Construction Features

Bases

The bases shall be rigid and self-supporting, without cross bracing between 
phases, it shall be constructed so that the deflection under maximum 
operating force will not interfere with successful operation of the switch when 
the bases are mounted rigidly at the points of support. The switches shall 
have no guying or cross bracing between phases other than the supporting 
structures. All steel or iron part of the bases shall be hot-dip galvanized after 
fabrication in accordance with ASTM 123.

Both the base and energized portion of the switch shall be drilled for direct 
connection to post-type insulators.

Each individual pole switch base shall be provided with lifting points or with 
four lifting eyes located near opposite ends equidistant from the center of 
gravity of the complete switch pole and of sufficient strength to lift the switch 
pole, when assembled complete with insulators and blade.

Contacts

The contacts of the switches shall be seif-aligning with self-cleaning action, 
and provided with high-pressure contact in the closed position.

All current carrying contacts shall be silver to silver except that contacts 
sealed and insulated from contamination and corrosion may be either silver to 
silver or silver to copper. Exposed contacts shall be self-wiping and field 
replaceable.
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The contact surfaces shall be of silver plated copper or with an inlay of high- 
purity silver for heavy duty or special cases. The switch component shall have 
an adequate strength to withstand all torsional and bending stresses arising 
from operation of the switches. Contact parts switch shall be non-ferrous and 
must withstand all mechanical and electrical stresses arising from momentary 
current.

Switchblades and Clips

The blade of the disconnect/earthing switch shall be of an approved design 
and must be able to adequately withstand all torsional and bending. The 
contact part shall be designed to assemble with shield ring for the purpose of 
reducing corona discharge losses to a minimum. All switches shall be 
designed to carry the rated current continuously without exceeding an 
observable {by thermometer) temperature rise in accordance with lEC or 
equivalent ANSI standards at an altitude of 1,000 meters or less, and must be 
capable of withstanding the thermal and mechanical stresses induced by the 
short time rating specified. Switchblades shall be of aluminum with bolted 
silver plated copper tips. However, copper switchblade with silver plated tips 
is also acceptable.

Groundlng/Earthing Switch

Disconnect switches shall be equipped with a rotary/linear earthing switch if 
specified in the Technical Data Sheets. Depending on the requirement, it can 
be manually or motor operated. All electrical clearances and characteristics 
of the grounding switch shall be fully coordinated with the associated 
disconnect switch. The earthing switches shall be supplied with auxiliary 
contacts and interlocking devices.

Grounding or earthing switch shall either cooperative grounding switch 
furnished for installation on the main switch or independent grounding switch 
as specified.

Each grounding switch shall have a momentary rating as the main switch.

Each grounding switch shall be supplied with all necessary linkages, clamps, 
couplings, operating pipes, operating handle, supporting bracket, guide 
plates, auxiliary switches and other miscellaneous equipment to make a 
complete installation.

The blade of earthing switch shall be painted with black with yellow stripes to 
make it more visible.

Line Terminals

The primary terminals shall be suitable for connection of copper or aluminum 
conductors without the use of bimetal inserts.

Each equipment terminals for connecting to the line or other equipment shall 
be equipped with a suitable terminal pad unless otherwise specified. The 
terminal pad shall be provided with four 14.3mm (9/16 inch) diameter holes 
with 45mm (1-3/4 inch) spacing between the centers of each hole in 
accordance with the standard NEMA 4 holes arrangement.
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The terminal pad shall be of high conductivity bronze or copper and shall be 
plated with hot flowed electro-silver of electro-tin to a thickness of not less 
than 0.127 mm (0.005 inch), or an aluminum alloy with hardness Hb minimum 
of 750 N/mm2. Whenever the larger terminal pads are required for higher 
current rating, the mounting holes shall conform to NEMA standards, and 
details of the mounting holes shall be submitted for approval.

The static forces (horizontal and vertical forces) applied at the outermost point 
of the terminals including the greatest static and dynamic forces permitted 
shall be specified by the Contractor.

The line terminal connectors shall be suited for conductors specified in the 
Technical Data Sheets.

Insulators

Insulators shall conform to lEC/ANSI standard station post type and specified 
color. It shall be homogeneous wet-porcelain, free of lamination, cavities and 
other flaws affecting its mechanical or electrical strength. Insulators shall be 
tested in accordance with specified standards.

The required number of cap screws, nuts and lockwashers, all galvanized as 
specified in ANSI insulator standards, shall be furnished.

Rain shields, if furnished, shall either be separate from the insulator unit or 
cast or formed as part of the cap or base. Rain shield diameter shall be 
approximately 50 mm larger than the insulator unit largest diameter.

Operating Mechanism

General

Disconnect switches, if required, shall be provided by a motor driven or 
manual operating mechanism or both as specified in the Technical Data 
Sheets.

For earthing switches, it can also have manual or motor operating mechanism 
as described in the Technical Data Sheets.

The operating mechanism shall also incorporate annunciator switches for 
indicating the switching position and for control and interlock purposes.

Each operating mechanism shall be furnished complete with all necessary 
operating pipes, interphase shafts, pipe couplings, guide bearings, ground 
braids, mounting brackets, mounting bolts, operating handle, auxiliary 
switches and offsets required for operation from the ground. All operating 
rods and levers shall be cut to length and all machining operations and 
threading shall be complete in the factory.

The entire design shall be such that cantilever torsional stresses imposed 
upon any insulator column by the operation of the switch shall not exceed the 
safe limits of the column.
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Mechanical devices indicating the “OPEN" and “CLOSED” positions of the 
switches whether single or each pole or three-pole units shall be provided for 
the main and grounding blades. Mechanical devices indicating the direction of 
the mechanical rotation for opening and closing shall also be provided. The 
indicators shall be of metal approved by NPC and shall be located where they 
will be readily visible from the ground.

All switch bearings and gears shall be contained in a weather sealed housing 
and shall be designed to provide maximum axial and lateral loading capacity 
with minimum friction. All ball or roller bearings shall be stainless steel packed 
with permanent type grease and with a corrosion inhibitor to eliminate future 
lubrication or maintenance.

Motor Operatino Mechanism

The motor operating mechanism shall be mounted in a weather-proof, rigidly 
framed housing fabricated from 1.2 mm min. thickness stainless steel and 
suitable for mounting on the supporting structure of the disconnect switch 
approximately 1000 mm above the level at which an operator will stand when 
operating the switch electrically of manually.

The housing shall be of the dead-front type with a gasketed, hinged front door 
having 180 degree opening and latching handle. The door handle shall be 
provided with a key lock. Baffled louvers complete with insect screens shall 
be provided. The housing shall also include an interior convenience light lamp 
holder with switch and a universal 2-wire single phase duplex convenience 
outlet rated 10A, 250V.

The motor operated mechanism shall be furnished complete with operation 
"REMOTE-LOCAL" selector switch and control switch for opening and closing 
operation. The selector switch shall be wired so that remote electrical control 
is operative only when the switch Is In the REMOTE position and so that local 
electrical control Is operative only when the switch is in the LOCAL position. 
Provision shall be included for individual electrical control of each switch pole 
for test purposes when the selector switch is in the LOCAL position.

The operating mechanism operating time for a complete open to close or 
close to open operation shall be as follows:

For voltage up to 138 kV 
For 230 kV and above

not exceeding 5s 
not exceeding 10s

The mechanism drive motor shall be maintenance free, high torque, 
reversible motor wound with moisture resistant insulation. The motor shall be 
capable of operating at a nominal voltage rating as specified with a voltage 
variation between 25% under and 15% over the rated voltage. A thermal 
overload relay with two normally open electrically separate contacts for 
remote alarm and sequence of events recorder indication shall be provided 
for motor overload protection.

A space heater with temperature supervised humidity control for connection 
to a 230 V AC single-phase supply shall be provided in each motor operating 
mechanism housing. The heater shall be located to promote warm air 
circulation to prevent housing interior condensation while avoiding insulating
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material accelerated deterioration. Heater shall be protected against 
unintended touch.

All motor-operated mechanism housing equipment electrical connections 
shall be wired to a terminal block ready for connection to external circuits.

Manual Operating Mechanism

All switches shall be equipped with a manual operating mechanism. TTie 
manual operation mechanism shall be of torsion type suitable for operation in 
the horizontal plane with an operating force not greater than 22 kg.

The manually gang-operated mechanism shall effect a thoroughly smooth 
controlled movement throughout the entire operating cycle. The operating 
handles shall be equipped with each switch and shall be arranged for 
mounting on the steel base supporting structures at approximately 1.00 m 
above the foundation.

Means shall be provided on each switch for taking up loose motion in the 
operating mechanism and for adjusting the travel of each blade 
independently. The Contractor shall furnish all supplemental members 
required to secure the installation of the complete switch mechanism to the 
supporting structures.

The manual operating mechanism shall be provided with a padlock 
arrangement to lock the switches and grounding blades in either open or 
closed position.

All manual operated switches shall be suitable for future conversion to motor 
operation without major modification to the control mechanism.

Interlocking

Disconnect/earthing switch shall be electrically interlocked with the associated 
circuit breaker to prevent the possibility of making or breaking load current.

Manual operated DS shall also have an interlocking circuit, which consist of 
one contact from the associated PCB. Interlock could be a blocking coil 
interlock. Blocking coil (blocking when de-energized) for the purpose of 
blocking the operation of the DS unless the interlocking circuit is closed.

To prevent maloperation, the operating mechanism of disconnect switches 
and earthing switches shall be interlocked relative to each other (motorized 
system electrically, compressed-air system electro-pneumatically and manual 
system mechanically) such that when the main disconnect switch is in 
“closed" position, the earthing switch can not be closed and conversely, when 
the earthing switch is in “closed" position, the main disconnect switch can not 
be closed.

The above interiocking arrangements shall be effective both in local and in 
remote control operation.
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For substation where bus coupler is required by the substation scheme, 
interlocking to prevent paralleling of voltage transformer secondaries if two 
buses are not synchronized through bus coupler shall be provided.

Manual and motorized systems can also be equipped with a locking solenoid 
which when the interlock voltage is dead shall prevent actuation by hand. 
Local operation is then possible only if the interlock voltage is present and the 
specified interlocking conditions are satisfied. For instance, a disconnect 
switch can only be closed or opened if its associated breaker is open.

Auxiliary Contacts

Auxiliary potential free contacts for signaling and interlocking purposes shall 
be provided. These shall have a minimum current carrying capacity of 10 A 
continuous. The contacts shall be electrically independent, shall be readily 
interchangeable and shall be adjustable for timing with the switchblades.

Each main switch and grounding switch mechanism shall be provided with a 
mechanically driven auxiliary switch with all necessary contacts for proper 
motorized disconnect operation, electrical interlocking, remote indication and 
control, local control and Indication including eight (8) “a" and eight “b" spare 
contacts.

The auxiliary switches shall be supplied in a weatherproof housing provided 
with detachable conduit plates suitable for drilling in the field and shall be 
located approximately 1.60 m above ground level. The housing shall be 
mounted such that switch adjustments and maintenance can be 
accomplished while the equipment is energized.

Ground Terminal Connection

A flat grounding pad complete with a clamp-type grounding connector suitable 
for accepting a stranded copper ground conductor specified in the Technical 
Data Sheets shall be provided on diametrically opposite sides of the switch 
supporting structure. An additional similar grounding pad and connector shall 
be provided on the grounding blade hinge end of the supporting structure 
when a disconnect switch is furnished with a grounding blade.

Each motor operating mechanism housing and the separate control cabinet, if 
furnished, shall have a 25-mm wide x 6-mm thick copper ground bus. A clamp 
type connector suitable for accepting 60 mm2 copper ground conductor shall 
be provided at one end of the ground bus.

Terminal connector shall be made of high conductivity material and shall be 
completed with corrosion resistance bolts, nuts and lockwashers.

Terminal Blocks

All wiring which connect to external circuits shall terminate on terminal blocks 
installed in the control cabinet. The terminal blocks shall be 600 V molded 
block type with insulating barrier between terminals.
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Each terminal block shall have marking strips, and shall be equipped with the 
compression type, ring tongue type terminal lugs for 2 mm2 or higher to make 
connection with outgoing cable.

The terminal blocks shall be provided with ten (10) percent but not less than 
ten (10) additional terminals as spares besides the necessary number. Two 
(2) or more external wires shall not be connected in one (1) terminal.

Supporting Structure

The equipment supporting structure shail be galvanized after fabrication, in 
accordance with ASTM A123 and A153. All necessary galvanized bolts, nuts 
and washers to complete the erection shall be furnished, including embedded 
anchor bolts for securing the supporting structure to the concrete foundation.

All individual pieces of the supporting structure shall be marked with the 
correct designations shown on the approved shop drawings. Marking shall be 
done by die stamping the marks into the metal before galvanizing and shall 
be clearly legible after galvanizing. The number and letter shall a minimum of 
12 mm in height and 8 mm wide.

EW-4.3.4 Other Technical Requirements for the Disconnect/Earthing Switch

Other features for the disconnect switches, if required by the NPC, are stated 
in the Technical Data Sheets.

EW-4.4 INSTALLATION

Installation will be by Contractor unless specified otherwise in Section B.1.0 of 
the Technical Data Sheets.

When the installation is by Contractor, such as for turnkey contracts, 
complete details of proper handling, transport and storage, installation, 
testing, commissioning, performance guarantees, etc. shall be provided for 
NPC's review and approval.

EW-4.5 FACTORY ASSEMBLY AND TESTS

EW-4.5.1 General

The Contractor shall carry out at his own expense all tests necessary to 
ensure the satisfactory design and manufacture of the disconnect switch in 
accordance with ANSI or equivalent lEC Standards.

Each disconnect switch shall be completely assembled and adjusted at the 
factory and given the manufacturer's Routine Shop Tests and also other tests 
as specified hereunder in the Technical Data Sheets. All parts shall be 
properly marked for ease of assembly in the field. All tests required in 
Section EW.4.5.2.2 shall be witnessed by the NPC or his authorized 
representative unless waived in writing, and no equipment shall be shipped 
until released for shipment by the NPC or his authorized representative.

NATIONAL POWER CORPORATION Vl-EW.99



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. CONSTRUCTION. INSTALLATION. 
TCSTING. AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

LuzP2121223Sdq

The Contractor shall make all preparations for tests and provide the test 
apparatus and personnel and shall notify the NPC the date of the test forty- 
five (45) days in advance.

Design Tests In accordance with applicable ANSI or lEC Standard and 
corresponding certified test reports are always required when the disconnect 
/earthing switches type and rating is Contractor’s new design or Contractor’s 
previous design with significant design changes (i.e. prototype).

If disconnect switch is not a prototype and if design tests are not specified in 
the Technical Data Sheets, certified test reports of duplicated production type 
are acceptable if so specified in the Technical Data Sheets.

If tests are required, the Contractor shall submit the test procedures the 
Contractor intends to use. Actual test procedures to be used shall be subject 
to NPC’s acceptance.

All applicable production tests in accordance with ANSI C37.34 and C37.30 
or lEC 60129 shall be performed on each disconnect switches and reports 
are required.

Additional tests, if specified in the Technical Data Sheets, are to be performed 
by the Contractor without additional costs to NPC.

EW-4.5.2 Tests at Workshop

EW-4.5.2.1 Design Test

One (1) unit disconnect switch of each type shall be subjected to the following 
tests. These tests may be omitted if a design test record can be submitted 
unless otherwise specified. The design tests shall include the following:

a. Switches

1. Dielectric including impulse tests. For 500 kV switches, switching 
surge line-to-ground and open gap withstand shall be performed.

2. Radio influence test (RIV)
3. Corona-free voltage test for switches having rated maximum 

voltage of 121 kV and above
4. Temperature rise test at 40°ambient
5. Short-time current test. Grounding blades shall be subjected to the 

same short-time current tests as the main switchblades.
6. Operating and mechanical endurance test according to lEC 

Standard Publication 60129 Clause 39.
7. Creepage distance measurement. The test shall be performed on 

DS being supply.

Note: Any switch or switch pole subjected to short time current and/or 
mechanical endurance tests will not be accepted as part of the 
supply In accordance with this specification. This shall be 
considered by the Contractor in the price for the disconnect 
switch.
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b. Post Type Insulators

1.
2.
3.
4.
5.
6. 
7.

Note:

Low frequency wet withstand test 
Positive critical impulse flashover test 
Impulse withstand voltage test 
Radio influence voltage test 
Thermal shock test 
Compression strength test
Creepage distance measurement. One unit of each type and 
rating shall be subjected to this test. This test shall be performed 
on insulator being supplied.

Samples subjected to compression strength and thermal shock 
test shall not be included as part of the equipment furnished 
under this specification. This shall be considered by the 
Contractor in the price for the disconnect switch.

EW-4.5.2.2 Routine Tests

The NPC will witness the following routine tests unless otherwise waived in 
writing:

a. Switch

1.

2.

3.

Voltage tests on control and auxiliary circuit in accordance with 
lEC Standard Publication 60129.
Measurement of the resistance of the main circuit in accordance 
with lEC Standard Publication 60129.
Power frequency dry withstand test of completely assembled 
switch.

b. Post Type Insulators

I
1.

2.

in accordance with ANSI C29.9 or relevant

I

Dimensional check 
lEC Clause.
Quality conformance visual, porosity, galvanizing and cantilever, 
torsional and tensile strength tests in accordance with ANSI C29.1 
and C29.9 or relevant lEC Clause.

3. Routine flashover and tension proof tests in accordance with ANSI 
C29.1 and C29.9 or relevant lEC Clause.

EW-4.5.3 Other Tests

In addition to the tests mentioned above, the other equipment attached as an 
accessory to the disconnect switch shall be tested in accordance with the test 
mentioned on the applicable provisions for the accessory equipment.

EW-4.6 DATA AND DOCUMENTATION REQUIREMENTS

EW-4.6.1 General

Contractor-furnished data and information shall be the performance data, 
predicted perfonnance. interface requirements and construction features of all 
Contractor’s furnished equipment. The accuracy of such information and its
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compatibility with overall performance requirements specified by NPC are the 
sole responsibility of the Contractor.

All information submitted as part of Proposal Data would become part of 
contract data for successful bidder. Any deviation from such data requires 
NPC’s approval.

EW-4.6.2 Data and Information to be Submitted During Post Qualification

Contractor shall furnish during post qualification the filled-in B.4.0 of the 
Technical Data Sheets,

EW-4.6.3 Data and Information to be Submitted After Award of Contract 

The following shall be submitted before final shipment of equipment:

a. Brochures and catalogues to support the filled-in Technical Data Sheets 
and to allow NPC to evaluate the equipment/materials being offered;

b. Complete assembly drawings showing plan elevation and section views 
of the DS complete with supporting structures and operating 
mechanism, with mounting dimensions and details, weights, and cable 
entrance openings;

c.

d.

e.

f. 

9-

h.

i.

j-

k.

l.

m.

n.

0.

P-

Details of base;

Detail and Schematic wiring diagram, including interlocking scheme; 

Detail of terminals and contacts;

Instruction manual covering installation, operation and maintenance:

Complete assembly drawings showing elevation and section views, 
mounting dimensions and details;

Bill of material and parts list or identifying sketch showing components; 

Insulator support column outline drawing;

Support and/or foundation drawings for disconnect switch;

Detail drawing of grounding terminal connection.

Certified test data, if specified in Section EW-4.5;

Detailed QA Program based on ISO 9001;

ISO 9001 Certification of the proposed manufacturer;

Routine Test Reports; and

Field Tests to be performed and field tests reports duly signed and 
witnessed by NPC’s representative(s).
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The Contractor shall furnish in the manner, number of copies and within the 
time set forth in the contract, instnjction manuals in accordance with Section 
GW-2.9 of the General Works.

I
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I

EW-5.0 MAIN CONTROL SWITCHBOARD

EW-5.1 SCOPE

EW-5.1.1 General

This specification covers the technical and associated requirements for the
conventional type of main control switchboard including all the various 
equipment and devices necessary for instrumentation and control 
requirements of a substation(s). All materials and parts, which are not 
specifically mentioned herein but are necessary for the proper erection, 
assembly and operation of the equipment, shall be furnished at no increase in 
cost to the NPC.

It is not NPC's intent to specify all technical requirements nor to set forth 
those requirements adequately covered by applicable codes and standards. 
The Contractor shall furnish control switchboard meeting the requirements of 
these specification and industry standards.

The Contractor shall bear full responsibility that the control board has been 
designed and fabricated in accordance with ail codes, standards and 
applicable governmental regulations and performs under the conditions and 
to the standards specified herein.

No departure shall be made from these specification and standards unless 
waived or modified in writing by NPC. The Contractor shall obtain from its 
subcontractors a statement as to compliance with this specification without 
exception and/or if there are any exception, these shall be described in detail 
and included in Contractor's proposal. The Contractor shall add a statement 
that no other exceptions are taken to this specification.

EW-5.1.2 Works to be Provided by the Contractor

The Contractor shall provide the equipment, accessories and services 
delineated in Section B.1.0 of the Technical Data Sheets.

EW-5.1.3 Works to be Provided by NPC

NPC shall provide the materials (if any) and services listed in Section B.1.0 of 
the Technical Data Sheets.

EW-5.2 CODES AND STANDARDS

EW>5.2,1 General

The equipment furnished shall be in accordance with, but not limited to, the 
latest issues of the following applicable standards, including all addenda, in 
effect at time of purchase order unless otherwise stated in this specification. 
These shall include:

ANSI/IEEE American National Standards Institute and/or Institute of 
Electrical & Electronic Engineers

Cl 2.10 Electromechanical Watthour Meters
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C12.16
C33.10
C33.65
C37.1

C37.2

C37.21
C37.90

C37.90.1

C37.100
C39.1
C57.13
C57.13.1
C57.13.3
Z55.1
8802-2, to -6

ICBO

UBC

ICEA

S-66-524

lEC

60051

60145
60211
60255
60258

60337
60359

60414

60473

60521
60625

Solid-stale Electricity Meiers
Safety Standard for Fuseholders
Safety Standard for Cabinets and Fuseholders
Standard Definition, Specification and Analysis of Systems
used for Supervisory Control, Data Acquisition, and
Automatic Control
Standard Electrical Power System Device Function 
Numbers
Standard for Control Switch Boards
Standard for Relays and Relay Systems Associated with
Power Apparatus
Standard for Surge Withstand Capability (SWC) tested for 
Protective Relays and Relay Systems.
Definitions for Power Switchgear 
Requirements for Electrical Indicating Instruments 
Standard Requirements for Instrument Transformers 
Guide for Field Testing of Relay Current Transformers 
Guide for the Grounding of Instrument Transformers 
Gray Finishes for Industrial Apparatus and Equipment 
Information Technology, Local & Metropolitan Area 
Networks, Parts 2,3P4,5 & 6

International Conference of Building Officials

Uniform Building Code of the International Conference 
of Building Officials, Section 2312 - Earthquake 
Regulation

Insulated Cable Engineers Association

Crossed-linked-thermosetting-polyethylene-insulaled Wire 
and Cable for the Transmission and Distribution of Electrical 
Energy

International Electrotechnical Commission (all parts of 
listed Standards apply)

Direct acting indicating analogue electrical-measuring
instruments and their accessories
Var-hour (reactive energy) meters
Maximum demand indicators, class 1.0
Electrical Relays
Direct acting recording electrical measuring instruments and 
their accessories 
Control Switches
Expression of the Performance of Electrical and Electronic 
Measuring Equipment
Safety requirements for indicating and recording electrical
measuring instruments and their accessories
Dimensions for panel-mounted indicating and recording
measuring instruments
Class 0.5 and 2 ac watt-hour meters
An interface system for programmable measuring
instruments
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EW-5.3

60687
60688

1143

ISO

9001

9002

SSPC

PA1
PA2

UL

44

Alternating current static watt-hour meters for active energy 
Electrical Measuring transducers for converting ac electrical 
quantities
Electrical Measuring Instruments - x-t recorders

International Standards Organization

Quality System Model for Quality Assurance in 
Design/Development, Manufacture and Testing 
Quality System Model for Quality Assurance in Production, 
Installation and Servicing

Steel Structure Painting Council

Shop, Field and Maintenance Painting
Measurement of Dry Paint Thickness with Magnetic Gages

Underwriters Laboratories, Inc. (all parts apply)

Rubber-Insulated Wires and Cables

These codes and standards set forth minimum requirements which may be 
exceeded by Contractor if, in Contractor’s judgment and with NPC’s 
acceptance, superior or more economic designs or materials are available for 
successful and continuous operation of Contractor’s equipment as required in 
this specification.

TECHNICAL REQUIREMENTS

EW-5.3.1 Description of Services

The control boards covered by this specification shall include all electrical 
features for complete control and instrumentation of a substation and/or 
switchyard. The application details are In the Technical Data Sheets.

All materials and parts, which are not specifically mentioned herein but are 
necessary for the proper erection, assembly and safe operation of the control 
boards, shall be furnished at no increase in cost to the NPC.

EW-5.3.2 Design Requirements

EW-5.3.2.1 General

The main control switchboard shall be supplied complete with all Instrument, 
meters, indicators, control switches, annunciators, push buttons, indicating 
lamps, terminal blocks, wiring and miscellaneous devices as called for by this 
Specification or indicated in the Bid drawings. The control board shall include 
all required auxiliary and accessory devices such as auxiliary current and 
voltage transformers, phase shifters, auxiliary relays, resistors, etc., whether 
or not expressly called for or indicated on the bid drawings. All instrument 
scales, recorder charts, relay coils, contacts and other features shall be 
suitable for the apparatus controlled or for the purpose intended. A large 
number of cables will be brought in through the bottom of the control board
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EW-5.3.3

EW-5.3.3.1

and adequate provisions shall be made to accommodate, support and 
terminate these cables on the terminal blocks.

The main control switchboard shall be designed and wired with relays and 
devices adequate to control not only the equipment supplied under this 
contract but also the future equipment shown in the single line diagram or In 
the substation layout.

The Contractor shall ensure that all equipment will allow sufficient room for 
operation, maintenance, future additions and possible future replacement of 
defective components.

A basic single line diagram together with other layouts is included in the Bid 
Drawings issued with this Specification to give additional Information on the 
extent, general locations and arrangement of the equipment. Bidders shall 
submit a tentative layout with the bid.

The Contractor shall ensure that all equipment he supplies, functions correctly 
and safely.

The characteristics and ratings of the equipment and devices given in the 
applicable sections are not necessarily the standards of any particular 
manufacturer but they are the minimum requirements that must be satisfied 
by the Contractor.

The construction of the different parts of the Supply must be as standard as 
possible in order to reduce to a minimum the spare parts and to make the 
maintenance and replacement operation easy. All similar parts must be 
interchangeable.

The main control switchboard shall be complete with grounding connection 
and with all accessories and shall be such as to guarantee correct and trouble 
free operations.

Design and Construction Features 

Panel Construction

The control panel shall be of the type specified in the Technical Data Sheets 
either with a stationary mosaic panel on the front panel or a complete sheet 
steel front panel if required in the Technical Data Sheets. For control board 
adopting the mosaic tiles, the front panel should conform to the adoption of 
both the mosaic tile for the upper (greater) part of the front panel and sheet 
steel for the lower part of the front panel.

For all types of control boards, the control panel shall be made of smooth 
sheet steel panels with angle or channel frame and with edges bent to 6.0 
mm radius, seam-welded at comers and ground smooth. The panels shall be 
bolted at the bottom to suitable steel channel sills to be furnished as part of 
this supply. Suitable grounding and anchor boltholes shall be provided in the 
channel sills. Butt joints on outside surfaces shall not be permitted. Outside 
panels shall not be drilled or welded for attaching wires, resistors or other 
devices where such holes or fastening will be visible from the front of the 
panel. All screws and bolls used for assembling members and panels and
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mounting wire cleats and devices shall be provided with lockwashers or other 
locking devices. Vertical edges of panels shall be formed and bolted together 
in such a manner that no part of edges are exposed to view. The panels shall 
not deviate more than 1.6 mm from the true plane. To prevent warping of 
panels, all heavy devices shall be adequately supported by means of rear- 
mounted brackets or straps.

The cubicles or panels shall be constructed from a minimum of 2.0 mm sheet 
steel with edges formed into a rectangular pattern or welded to steel shapes 
so that each section is rigid and self-supporting and enclosed.

End plates shall be removable to facilitate future extension of the control 
board.

The panels, trim, doors and frames shall match and shall present a neat 
appearance when assembled. Electrical clearance shall be provided without 
cutting away the adjacent steel framework. Vents or louvers shall be 
provided, where required, to give adequate ventilation. All ventilation 
openings and all opening in the floor shall be provided with screens to prevent 
entrance of insects and rodents. Thermostatically controlled heaters with 
switches shall be furnished for prevention of condensation. Heaters shall be 
suitable for the voltage source specified in the Technical Data Sheets. 
Switchboard shall have fixed panels on the front panel and shall utilize the 
end panels for future extensions.

The design of the control board and arrangement of devices shall be such 
that adequate space is provided for inspection and maintenance of wiring, 
terminals and equipment. Equipment inside the panels shall be so mounted 
that the studs of the equipment mounted on the panels will be accessible 
without removing any device. American Standard device number shall be 
used and marked on the rear of the panels near the corresponding device. 
The device numbers shall be marked legibly with permanent marking fluid 
that will form a contrast with the panel finish.

The phase arrangement when facing the front panels shall be A-B-C from the 
left to right and from top to bottom. All relays, instrument, other devices, 
busses and equipment involving three-phase circuits shall be arranged and 
connected In accordance with this phase arrangement whenever possible. 
Similar devices shall be wired in a similar manner.

Provisions for future equipment and devices shall also include cutouts and 
blank covers having an outline the same as that of the future devices and with 
color the same as that of the board. The covers shall have concealed 
fasteners which shall be one (or some combination) of the following kinds:

a.

b.

0.

Threaded studs welded on the rear of the covers, with the studs 
projecting through standard drilling (such as screw holes for mounting of 
future control switch escutcheons)
Threaded studs welded on the rear of the covers, with the studs 
projecting through comer spaces in board rectangular cutouts (such as 
for those instruments which do not require individual screw holes for 
standard mounting)
Snap-in welded on the rear of the covers, in positions or locations 
indicated above for threaded studs.
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For a dual type switchboard, the main control switchboard and sections shall 
include hinged doors. The hinges of all doors shall be fully concealed type 
and shall allow the doors to swing through by not less than 105° from the 
closed position. Stops or restraining chains shall be provided where required 
limiting the swing and preventing damage to hinges. Each door shall be 
provided with a three-point locking catch and with chromium plated level 
handle and pin tumbler locking mechanism with keys removable in both 
locked and unlocked positions. All locks shall be keyed alike. Two keys shall 
be furnished for each lock supplied.

The dimensions of a single panel shall be as follows unless otherwise 
specified in bid drawings and/or the Technical Data Sheets:

a. Depth
b. Width
c. Height

700 mm
800 mm (minimum) 
2200 mm (maximum)

Control switchboards shall be assembled from individual panels and shall be 
such that wiring and equipment for each main circuit is clearly separated from 
the others. All panels and sections of panels shall be clearly labeled from the 
front and from the rear. Rear-mounted auxiliary relays shall be mounted as to 
allow free access to wiring and panel mounted equipment.

EW-6.3.3.2 Mimic Buses and Equipment Symbols

Arrangement of switches, meters and relays in the drawings accompanying 
this specification are only indicative and shown only for reference purposes. 
TTie manufacturer of the panels could propose their own arrangement and 
layout based on the actual size of meters and relays that will be supplied.

For control board adopting the mosaic tiles, part of the panel comprising the 
mimic diagram, annunciators, discrepancy switches, indicating lamps, push 
buttons and meters shall be fitted with clip fitting mosaic tiles preferably 25 x 
25 mm for easy exchange of individual block. The control board shall be so 
dimensioned that it can be adapted to the future extension possibilities of the 
substation.

The control switchboards shall have mimic buses and symbols which shall 
provide a simple and clear representation of the substation. It shall be in 
accordance with the single line diagram and, as far as possible, also with the 
physical layout of the substation. All symbols used shall correspond to either 
ANSI or lEC Standard. Transformer, reactor and capacitor bank symbols shall 
be backlit when it is operating and shall flash for unit alarms. Discrepancy 
type control switches and position indicators with discrepancy function shall 
be incorporated in the mimic diagram for all circuit breakers, disconnectors 
and earthing switches.

Mimic bus shall be arranged for adequate operation and as shown on the 
single line diagram and panel arrangement drawings. Mimic buses shall be at 
least 6.0 mm (%") wide. Color-coding shall be as follows:
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500 kV 
230 kV 
138 kV 
115 Kv 
69 kV 

34.5 kV 
13.8 kV 
4.16 kV 
480 V 
Ground

Golden
Vermillion Red 
Bright Red 
Orange
Medium Yellow
Maroon
Silver Bright
Silver
Blue
Medium Green

EW>5.3.3,3 Panel/Cubide Wiring

Wires shall be 600 V, stranded copper conductor with thermoplastic 
insulation, and shall comply with the requirements of ICEA Standard No. S- 
61-402. Minimum size shall be 2.0 sq.p mm. or larger for control circuit except 
annunciator wire which shall be 1.2 sq. mm. or larger. Minimum test voltage 
shall be 2000 V at 60 Hz.

All wiring shall be neatly run and securely fixed in such a manner that 
wherever practicable, wiring can be easily checked against diagrams.

As far as possible, all circuits shall be mn along the shortest path to their 
addresses but shall be run only In horizontal and vertical planes. Diagonal 
runs are not acceptable. However, the wire runs shall not block access for 
ready test or removal of any device without disturbing other devices.

If wiring is provided between swinging panels, bundled conductors shall be 
used on the hinged doors or panels with extra/flexible wire, so arranged that a 
twisting rather than a bending motion is imparted to the moving bundled 
conductors. Each bundle shall be anchored such that the moving bundle 
length is the maximum available without loops.

Conductors within cubicles and between terminal blocks and apparatus shall 
be laid in plastic ducts or covered with plastic bands.

All power circuits, control and protection wiring and low level signal shall be 
physically separated. Separate laying-way shall be provided for power cables, 
and the working voltage of each power circuit shall be marked on the 
associated boards.

Conductor ends not connected to compression-type terminal blocks shall be 
provided with approved claw-washers, which neatly retain all strands. “Push- 
on" or “quick" type connectors shall be used for current transformers and trip 
circuits. These connectors maybe used for alarm and control system and 
within an equipment assembly only. Sample of any such connectors shall be 
submitted for NPC's approval.

Wiring shall be arranged to give easy access to the terminal or relays and 
other apparatus.

Soldered or wire strapped connections shall only be inside electronic 
systems. Any wire wrapping shall be in accordance with lEC Publication 
60352.
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As far as reasonably possible, all outgoing wiring shall be grouped by function 
(CT, VT, Trip, Alarm, etc.) with those going to a common destination allocated 
to adjacent terminal blocks. Terminal block configuration shall be submitted 
for NPC’s approval. Labels shall be provided on the fixed portion of the 
terminal boards showing the function of the group.

Connections for indicating instruments, and for the telecommunication circuits 
from transducers, or modem outputs, shall use individually shielded wire 
pairs. One (1) extra terminal per pair of terminals shall be provided to connect 
this shield to ground.

Wiririg required to interconnect shipping sections shall be terminated on a 
terminal board in one section, to which the loose wires of the other section will 
be connected when the sections are assembled. All wiring from a section that 
must cross the shipping split shall be terminated in the last section of the split 
and the interconnecting wiring shall be arranged so that the wiring extends 
between the two adjacent compartments. The wiring shall be tagged, 
bundled, terminated and then pulled back into one of the section.

EW-5.3.3.4 Control Circuit Protection

The control branch circuits shall be protected by 600 volt rated indicating type 
fuses having the required interrupting capacity. Each branch circuit shall be 
identified with a nameplate. The control circuit positive, negative and trip legs 
shall be sequentially wired from terminal to terminal to permit supervision of 
the circuit by a lamp and/or supervisory relay connected to the end of the 
circuit.

Potential circuits, for instrumentation, and for metering, shall be provided with 
250 volts, and appropriate fuses located in such a position that they are easily 
and safely accessible. Each fuse and each set of fuses shall be fully identified 
for potential origin and equipment supplied.

EW*5.3.3.5 Control System

The control system of the substation if required in the Technical Data Sheets 
shall be designed for remote and local operation and indication. All interface 
devices and other accessories necessary for the remote control function shall 
be provided by the Contractor, if indicated in the Technical Data Sheets.

The design of the control system shall make it easy to add new control 
devices, indicators, and meters, mimic objects, etc. and future modifications 
and extension of the control board. Modifications shall be possible with 
minimum interference to the operation of other parts of the installation.

The control system for manual operations from the control room shall be of an 
acknowledgment type. Manual operation shall be possible from the control 
room for circuit breakers, disconnect switches and tap changers (if tap 
changer is required to be installed at the control board). It shall be possible to 
initiate all control actions necessary for the daily operation of the substation 
from the main control board.
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The control system shall be designed to allow remote control of the substation 
(i.e. outside the substation) from the Remote Centers (ACC. RCC, NCC), if 
required in the Technical Data Sheet. It shall also be possible to transfer all 
control functions In the main control board to these remote centers. Such 
provisions likewise prevent simultaneous control operation from two or more 
locations. Selectivity in terms of priority shaii be made available in the main 
control board. Statistical indications shall always be available at main control 
board and remote locations.

If required in the Technical Data Sheets, remote supervision of the substation 
shall likewise be possible from the Remote Control Centers (ACC. RCC. 
NCC). The control system and main control board shall be designed for 
connection to Remote Control Centers. Supervisory data acquisition items 
shall be as follows, and shall be made available at the Remote Control 
Centers.

I
Statistical Indications

Frequency
Bus Voltage
Line MW and MVAR
Transformer MW and MVAR
Line MWh and MVARh

Position Indication

Circuit Breakers 
Disconnect Switches 
Earthing Switches 
Tap Changer/s

Group Alarms

Each contact for position indication and group alarm dedicated for connection 
to Remote Control Centers shall be potential free. Transducers for the above 
mentioned remote statistical indication shall be included In this supply 
Contract. The transducer's output signal requirements for statistical indication 
are described in appropriate topics dealing with the remote terminal units 
(RTU’s) and communication equipment.

Selection for the location of control operation is to be made via selector switch 
with two positions located at the main control board:

Position 1 
Position 2

Remote control (ACC, RCC. NCC) 
Local control

Group alarms and position of circuit breakers, disconnect switches, earthing 
switches and tap changer/s shall be sent to Remote Control Centers, 
irrespective of control location selector switch position mentioned in this 
section.

The control operation and position indication of circuit breakers, and 
disconnect switches: and position indication of earthing switches shall be 
through miniature discrepancy type switches.
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If the position of the discrepancy switch is not in accordance with the position 
of the substation equipment, the discrepancy switch shail show a flashing 
light and a synthesized acoustic signal shall be emitted after an adjustable 
delay of 5-15 sec.

All controls shall be operated at station battery voltage specified in the 
Technical Data Sheets. Signals for the position indication of circuit breakers, 
isolators and earthing switches shall be separately fed from individual 
terminal blocks.

Facilities shall be provided for common lamp test. Lamps shall be easily 
removable from the front, have a voltage rating of at least 33 % higher than 
the nominal supply voltage.

Interlocking circuit shall be included and the following interlocking concept 
shail apply;

I
a.

b.

c.

d.

e.

The disconnect switch shall be interlocked so as to be free from 
switching with the load current and charging current associated with the 
main bus. The disconnect switch shall be operable only when the 
relevant circuit breaker is in the off-position and that the earthing switch 
have been cleared.

The earthing switch is operable only when the isolators have been 
opened and that the relevant location is perfectly free of voltage.

The closing of circuit breaker shall only be possible when the relevant 
protective relays and corresponding lock-out relays have not actuated, 
or if they have actuated; the faults have been cleared and the respective 
lock-out relays have been reset. See Section EW-5.3.3.6 for 
synchronizing check requirements.

When a low pressure signal is received from gas monitoring devices for 
a SFe circuit breaker, the tripping and the closing signal shall be locked 
out. At the first level, closing signals shall be locked out; and at the 
second level, both closing and tripping signals shall be locked out.

The interlocking system is to be designed in such a way that it can be 
tested.

EW-5.3.3.6 Synchronizing System

When specified in the Technical Data Sheets, a synchronizing equipment 
separate from that used for auto-reclosing shall be provided for the substation 
for controlling manual closing of circuit breakers. This shall also control 
remote closing orders from any of the Remote Control Centers if specified in 
the Technical Data Sheets.

The equipment shall be common for all circuit breakers and shall be provided 
with an integrated voltage-check and synchro-check functions. The voltage- 
check function shall include live-bus/dead-line conditions, dead-bus/live-line 
conditions and dead-bus/dead-line conditions. It shall be possible to set or 
select which one or combinations of these conditions that will allow closing. 
For llve-bus/IIve-line conditions synchro-check function shall take precedence.
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Dead conditions shall be detected when the voltage of a bus or line is 
measured to be less than about 30% of the rated voltage. Live condition shall 
be detected when the measured bus or line voltage is greater than 80% of the 
rated voltage.

The synchro-check function of the equipment shall allow circuit breaker 
closing only if the voltages on both sides of the breaker fulfill the preset 
conditions as to magnitude, phase angle and frequency difference. The 
voltages are considered to be in synchronism when their phase angles are 
considered to be within the preset angle, adjustable from 20° to 60°.

A synchronizing switch shall be provided for each circuit breaker which will 
automatically connect the voltage circuits related to the breaker being closed 
to the synchronizing equipment. The equipment system shall be designed in 
such a way that it shall not be possible to inadvertently interconnect the 
voltage circuits, even when two or more synchronizing switches are closed at 
the same time.

Also, when performing synchronizing at the control board, provision shall be 
made such that closing order, from any of the Remote Control Centers will be 
blocked. A suitable means shall be provided for this puipose.

Isolating transformers shall be provided for all input voltages to the 
synchronizing equipment to provide galvanic separation of the equipment 
from the remainder of the substation.

Auxiliary relays shall be provided to supervise or block closing orders when 
the permissible closing conditions are not satisfied.

The synchronizing equipment shall be mounted on a 19-inch standard rack 
frame or on the main control board as directed by the NPC and must have the 
following synchronizing points positions: Local Auto-Remote Auto-Manual- 
Test.

EW-5.3.3.7 Synchronizing Panel

In addition to the integrated synchronizing equipment, a separate 
synchronizing unit/panel provided with two frequency meters, two voltmeters, 
and a synchroscope shall be installed on the control panel to interface with 
the operator during manual synchronization. Voltage inputs to these units 
shall also be controlled by the synchronizing switches. The synchronizing 
panel shall be attached to the upper left comer of the Main Control 
Switchboard.

It shall be possible to move or swing the synchronizing equipment so as to 
bring it in sight from any point along the switchboard during the synchronizing 
operation and to return it to its original position when not in use.

Provision shall be made such that when performing synchronizing using the 
synchronizing panel, closing orders from any of the Remote Control Centers 
shall be blocked.

NATIONAL POWER CORPORATION VI-EW-114



I BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, CONSTRUCTION. INSTALLATION. 
TESTING. AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

LuzP21Z1223Sdg

The panel shall be approximately 200 mm deep. The back of the 
synchronizing panel shall be readily removable for access to the interior. The 
panel design shall permit ready removal and relocation of the panel when 
additional control switchboard sections are installed.

Synchronizing lamps, shall be special incandescent synchronizing type with 
medium base keyless sockets. The lamps shall be connected so that they will 
be “dimmed" when the incoming and running circuits are in synchronism. 
Vibrating reed type frequency meters are not acceptable.

Synchroscopes shall be furnished with indication pointer rotating 180 
mechanical degrees for a change of 180 electrical degrees in the relative 
phase of the incoming and running synchronizing potential circuits. The 
synchroscope shall operate satisfactorily over a range of 80 to 150 V with the 
pointer coming to a stop when potential to either incoming or running circuit is 
lost. The synchroscope shall have full 360° scale and shall be marked to 
show synchronism point and to indicate whether the incoming circuit is fast or 
slow in synchronism.

The legend “INCOMING" shall be marked on the left or top frequency meter 
and voltmeter scales, and the legend “RUNNING” shall be marked on the 
right or bottom frequency meters and voltmeter scales.

EW-5.3.3.8 Fault Annunciator System (Alarm System)

The annunciator system shall distinguish any abnormal conditions during 
operation in the control room by means of visual and audible warning.

Under normal conditions, the annunciator relays shall be de-energized so that 
there will be no power drain on the DC system when ail trouble points are 
normal. However, the design of the annunciator system shall be based for 
continuous operation of all alarms simultaneously.

The annunciator system shall be of modular design and microprocessor 
based, designed for operation on a DC supply system specified in the 
Technical Data Sheets. It shall consist of window cabinets, mounting chassis, 
plug-in relay assemblies, flashers, alarm relays, isolating relays, lamps, test 
buttons, acknowledged and reset buttons. It shall be mounted on a standard 
19" rack as a separate panel or integrated in the main control board as 
directed in the Technical Data Sheets.

Relays and flashers shall be of the draw out type and shall be capable of 
being easily repaired by parts replacements. Relay assemblies shall be 
interchangeable.

The supply voltage for the annunciator system shall be monitored and must 
give an alarm in case of Interruption of the alarm equipment power supply.

Each alarm relay shall have an auxiliary relay with multiple contacts for local 
alarm, sequence of event recorder (SER), Area Control Center (ACC) and 
spare. In addition, group alarms for circuit breaker, transformers, etc. shall 
also be available. All alarms shall work independent of other alarms, 
synthesized audible and visual alarm shall function in the following sequence:
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a. Fast flashing visible alarm light and synthesized audible alarm shall 
commence when an alarm occurs. This shall continue until 
acknowledged, whether the fault has been automatically or manually 
cleared or not.

When the alarm is acknowledged, the audible alarm shall cease while 
the light shall cease only if the fault has likewise ceased or have been 
cleared or the alarm initiating equipment has reset. If the fault has not 
ceased or have not been cleared or the alarm initiating equipment has 
not reset, the visual indication shall change to a steady light.

Pressing the lamp test button, all lamp relays will operate and lamps 
shall light-up, but without audible sound.

c.

The annunciator window shall be color coded for Immediate distinction of the 
type of alarm. Red for critical alarm and white for non-critical alarm.

Critical alarms are those which cause tripping and trip indications. Critical 
alarms and non-critical alarms are freely convertible from one to the other 
type.

The auxiliary equipment for the fault signals shall be designed in such a 
manner that it will enable group testing of the relays.

The time delay shall be individually adjustable and the setting range shall be 
between 0 and 30 seconds In steps of 1 seconds.

Alarm, which is initiated from possible discrepancy between the status of the 
object controlled and the position indicated on the control switch {I.e. 
discrepancy switch), shall have a time delay which is adjustable from 0 to 30 
seconds in steps of 1 second.

Two different kinds of audible alarms shall be provided; one for critical alarm 
and one for non-critical alarm. In addition, a separate horn shall be supplied 
which will be installed at the substation area to call the attention of the people 
at the substation area when a critical alarm occurs. This horn will be wired to 
air critical synthesized audible alarm only.

Each kind of audible alarm shall have different sound which are subject to the 
approval of the NPC.

Acknowledgment push buttons and switches or lamp test shall be one 
separate set for each of the annunciator.

In case of prolonged audible alarm, an automatic reset of the alarm bells shall 
take place within adjustable time of 0.5 to 5 minutes.

EW-5.3.3.9 Indicating Instruments

All indicating instruments shall be of the flush mounted back connected type. 
The indicating plate shall be white faced with black markings and black 
pointer, long scaled (at least 210° wide) provided with anti-parallax, direct 
reading type and unless otherwise specified herein, scales of indicating 
meters shall be submitted for approval of the NPC. For control boards
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adopting mosaic tile, the size presented in front of the mosaic panel shall be 
approximately equivalent to three (3) x three (3) mosaic tile block. All 
indicating instruments shall comply with ANSI C39.1, “Requirements for 
Electrical Indicating Instruments”.

All indicating instruments shall fulfill the requirements for accuracy class 0.5 
except for the frequeni^ meter which shall have +0.01 Hz. The cases shall be 
dust-tight and the moving element or pointer having a zero adjustment screw 
or knob readily accessible from the front without needing to remove the cover.

All indicating instruments shall be designed for 60 Hz circuits and shall be 
suitable and calibrated for use in voltage transformer secondaries and a 
current transformer secondary specified in the Technical Data Sheets. 
Potential coils shall be designed for 150 V AC continuous operations while 
cun-ent coils shall be designed to withstand 40 times the rated rms current 
rating for 2 seconds.

All voltmeters and ammeters for lines and transformers shall be provided with 
a selector switch for phase selection. If the selector switch for the ammeter is 
located in the CT circuit, the switch shall be designed to prevent opening of 
the CT circuit during phase selection.

Wattmeters and varmeters shall have zero center to indicate the direction of 
power flow. The right part shall show the incoming power to the main bus and 
the left part shall show power outgoing from the main bus. All power 
indicating instruments shall be designed for a neutral grounded system, 3- 
element, 3-phase, 4-wire type with 3 current and 3 potential coils.

Frequency meters shall be complete with external reactors (if needed). The 
scale range shall be from 55 Hz to 65 Hz.

The control switchboard shall be provided with the following indicating 
instruments:

Lines
Voltmeters
Ammeters
Varmeters
Wattmeters

Power Transformers Primary Side:
Ammeters

Power Transformers Secondary Side:
Ammeters
Varmeters
Wattmeters

Power Transformers Tertiary Side:
Ammeters

Shunt Reactors 
Ammeters
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Shunt Capacitors 
Varmeters 
Ammeters

Buses (each bus-section)
Voltmeter (indicating and recording)
Frequency meter

EW-5.3.3.10 Control and Instrumentation Switches

All control and instrumentation switches shall be of the miniature type 
adaptable to a mosaic tile board. Each switch shall be provided with ample 
contact stages and suitable for arrangements to perform the functions of the 
control system. Contacts for all control and instrument switches shali be self
aligning and shall operate with wiping action. Positive means of maintaining 
high pressure on closed contacts shall be provided.

Pressure springs shall not carry current. The covers on the switches shall be 
readily removable for inspection of contacts. All control and instrument 
switches shall be suitable for operation on voltage circuits specified in the 
Technical Data Sheets, and shall be capable of satisfactorily withstanding a 
life test of at least 10,000 operations under rated current. All control and 
instrument switches shall be capable of carrying 20 amperes without 
exceeding a temperature rise of 30°C. The inductive load interrupting rating 
shall not be less than 2 amperes at 230 V AC or 125 V DC control circuit 
power supply.

Circuit Breaker and Disconnect Switch Control Switches shall be of the 
discrepancy type both for mosaic tile panel and for sheet steel board panel. 
Ammeter switches shall be of the non-current breaking type while voltmeter 
switches shall be of the maintained contact type.

Synchronizing switches shall be of the maintained contact type, operable only 
by use of a key which is removable only when the switch is in the “off” 
position.

Test switches shall be provided where test facilities are required. The test 
switches shail be back connected, semi-flush mounted with removable 
covers.

Ammeter Selector (AS) switches shall three independent circuits, maintained 
contact type with intermediate position overlapping contacts and with one or 
more OFF positions.

Voltmeter Selector (VS) switches shall be maintained contact type suitable for 
either phase-to-neutral or phase-to-phase voltage selection.

EW-5.3.3.11 Switchboard Accessories

Terminal Blocks

Terminal blocks shall be mounted so as to give easy access to wires, 
terminations and ferrules and shall give a clear view of the arrangement of 
cable tails. The AC, DC current and voltage transformer inputs shall be
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separately grouped and adequately protected. Each wire shall be connected 
to an individual terminal which shall have a clearly lettered marking strip 
corresponding to the wiring diagram. To allow for extensions and alterations, 
approximately 25% extra terminals should be provided per terminal block.

Terminal blocks for control wiring shall be rated not less than 30 A, 600 V with 
barriers of the type approved by the NPC.

Isolation-type terminal blocks shall be provided for the auto-reclosing scheme 
isolation and for all external alarms on each panel. Isolation type terminal 
blocks for the sequence of events and transient fault recorder terminals shall 
also be provided. Shorting type of terminal blocks for current circuit isolation 
to transient fault recorder shall be provided.

Terminal blocks shall not have more than twelve positions per block, shall be 
rated 600 volts, 30 amperes, shall be one-piece type and shall have vinyl 
marking strips. They shall have terminal screws on both sides; box clamps or 
saddle clamp terminals are not acceptable. No live metal shall be exposed at 
the back of the tenninal blocks.

Every terminal point shall have individual and complete identification identical 
to those on the wiring diagrams and shall be acceptable to the NPC. 
Terminals for NPC’s external connections shall be arranged for consecutive 
connections of conductors within one cable. Only one external wire will be 
connected to each outgoing terminal point. Wires (usually three to five, 
including ground isolating jumpers) for a given current transformer or voltage 
transformer circuit shall be connected to a single terminal block; they shall not 
be split between two blocks.

Nameplates

Each piece of equipment mounted on or inside the panels shall be provided 
with a nameplate. Nameplate shall be made of black surface, white core 
micarta or sheet plastic with lettering engraved on the white surface exposing 
the white core. Single phase items shall be identified by nameplates as to the 
particular phase in which they are connected. Nameplate sizes shall be 
approximately 25 by 75 mm or 50 by 150 mm. The nameplates shall be 
fastened to the panels with the black finished round-head screws. Nameplate 
design shall be submitted for approval to the NPC, together with samples of 
engraved nameplates.

Ground Bus

A ground bus of copper bar not less than 60 sq.mm shall be boiled to the 
frame of each panel in such a way as to make a good electrical contact. For 
the switchboards and other panels, a ground bus shall be provided along the 
front and rear of the switchboards and shall be cross-connected at each panel 
end.

The ground bus shall have drilling at each end to permit interconnections with 
the ground busses in adjacent units. The necessary copper bar jumpers, 
bolts, nuts and washers for making interconnection shall be furnished.
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The ground busses in the switchboard units at the left and right ends of the 
control switchboard end sections each shall be provided with a solder bus 
clamp type pressure connector for terminating 100 mm2 of stranded copper 
ground connector.

Test Terminals

Test terminals of plug-in type shall be provided for each group of metering or 
indicating instruments connected to the same instrument transformer. In 
cases where indicating instruments or meters connected to the same current 
transfomier secondaries are installed on separate assemblies, test blocks 
shall be provided on each assembly to permit calibration and checking. 
Sufficient test plugs shall be provided for each test block.

All test devices and test switches shall permit complete isolation of the 
associated device or devices from the instrument transformers and other 
external circuits, and shall permit means for testing the device or devices from 
an external source through the use of appropriate test plugs.

Cuirent transfomier secondary circuits shall not be open-circuited at any time 
during operation of the test devices and test switches or during insertion or 
removal of the test plugs.

Interior Liphtino and Convenience Outlets

A switch controlled fluorescent lamp shall be installed at the top of each 
switchboard unit for internal illumination. The switch shall be located at a 
convenient height inside the unit. A duplex convenience outlet with rating 
specified in the Technical Data Sheets of Section E.1.5 shall be furnished and 
installed in each switchboard section at a convenient location.

The lamp switch and convenience outlet shall be located near the latch side 
of the door in single door units and near the hinge side of a door In double 
door units. The lamp and convenience outlet shall be wired to terminal block 
points for connection to a power source in the Technical Data Sheets.

EW-5.3.4 Metering Panel Requirements

A Metering Panel shall be provided, if required by the type of control board 
specified in the Technical Data Sheets. The Metering Panel basically 
supports the functions of the Main Control Panel. The panels shall include the 
following:

a. Watt-hour meters
b. Recording meters
c. other accessories

EW-5.3.4.2 Watt-Hour Meters

Watt-hour meters shall be semi-flush mounted, front connected, drawout, 
switchboard type. The meter cases shall be dust-tight and moisture proof and 
shall fit into the switchboard in such a way as to permit reading without 
opening the corresponding front cover.
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It shall be of the electronic metering module type with LED digital displays 
with limits of error according to lEC 60070.

The meters shall be suitable for continuous three-phase operation from the 
secondaries of current transformers and voltage transformers, with the ratio 
and connections indicated on the bid drawings or as required.

Meiers for ungrounded systems shail be 2-element, 3-wlre type with 2 current 
and 2 potential coils while meter for neutral grounded system shall be 3- 
element, 4-wire with 3 current and 3 potential coils.

Meters shall be equipped with a photoelectric 3-wire pulse initiator, which 
shall operate a polarized relay for multiplying the pulse initiator contacts to 
provide inputs to remote terminal units.

EW-5.3.4.3 Recorders

Recorders shall be of the null balance, pen type, strip chart type, operating 
from ungrounded 230volt AC, 60 Hz power supply unless otherwise specified 
in the Technical Data Sheets.

The MW scale shall be unidirectional and the MVAR scale shall be bi
directional.

Chart width shall be approximately 250 mm. Recorders shall have 100 mm 
per hour chart speed and shall be provided with means for convenient cutting 
and removal of chart records.

Recorders shall have dust-tight, moisture resistant cases, designed for semi
flush mounting, with fluorescent chart illumination and giare-free glass. Each 
recorder shall be provided with a two year supply of chart paper and ink.

Scaling resistors shall be provided as necessary for correct operation of 
recorders in transducers circuits.

Recorders shall have an accuracy class of 1.5 or better.

EW-5.3.5 Transducers

EW-5.3.5.1 General

The transducers shall be located at the main control board and shall employ 
electronic circuitry to provide DC curenl output for an AC current or voltage 
input. It shall be designed for continuous operation with no deterioration in 
specified performance.

The transducers shall have galvanic separation between input and output. 
The transducers shall possess, but not limited to the following characteristics:

a.
b.

c.

All transducers shall meet IEEE surge withstand capability tests. 
Transducers output signal shail be free from electromagnetic 
interference and noise.
The transducers shall not require frequent calibration or maintenance.
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e.
f.

Transducers shall have integrated output current amplifiers with a range 
of 0 to 1 mA d.c. (unidirectional) or -1 to 0 to +1 mA d.c. (bi-directional) 
through a load resistance of 0 to 3000 ohms for all analog measurement 
values. Final considerations as to the output of the transducers shall be 
made during the checking of manufacturer’s drawings after award of 
contract.
Response time to 99.5% of final values shall not exceed 400ms. 
Maximum adverse temperature and humidity effect on accuracy of the 
transducers shall not exceed + 0.25% over the temperature range of + 5 
to + 55°C and conditions of relative humidity of 0 to 95%.

EW-5.3.5.2 Watt-Var Transducers

VVatt and Var transducers shall be of the three-element type, 
single phase, 115V AC, 60Hz power supply.

Suitable for

Current elements shall be rated 5 amperes continuously, 10 amperes 
continuous overload, 200 amperes overload for 1-second, and shall have a 
burden not exceeding 0.5 volt-amperes per element.

Voltage elements shall be rated IlSvolts, 150volts continuous overload, shall 
have an operating range of 0 to 143volts and shall have a burden not 
exceeding a volt-ampere per element.

Transducer shall operate satisfactorily with any input power factors between 
zero leading or lagging and unity.

Var transducers shall be complete with required phase shifting transformers. 
Watt and Var transducers shall provide an output signal of 1-0-1-miIIi- 
amperes DC through any external load resistance between 0 and 3000 ohms 
for full scale input.

Means shall be provided for the transducers to have + 10 percent calibration 
adjustment.

EW-5.3.5.3 Voltage Transducers

Voltage transducers shall be of the single-element type, suitable for single
phase 60 Hz operation. The voltage element shall be rated 115volts, ISOvolts 
continuous overload, and shall have a burden not exceeding 2 volt-amperes. 
Full scale input rating shall be 150 volts.

Voltage transducers shall provide an output signal of 1 milli-ampere DC 
through any external load resistance between 0 and 3000 ohms for full scale 
input. Transducers shall have + 10 percent calibration adjustment.

EW-5.3.5.4 Current Transducers

Current transducers shall be of the single-phase type, suitable for single
phase, 60 Hz operation. The current element shall be rated 0.5 amperes full 
scale input, 10 amperes continuous overload, 200 amperes overload for 1 
second, and shall have a burden not exceeding 2 volt-amperes.
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Current transducers shall provide an output signal of 1 milli-ampere d.c. 
through any external load resistance between 0 and 3000 ohms for full scale 
input. Transducers shall have + 10 percent calibration adjustment.

EW»5.3.5.5 Frequency Transducers

Frequency transducers shall be of the single-element type, suitable for single
phase. 60 Hz operation. The element shall be rated 115 volts, ISOvoIts 
continuous overload and shall have a burden not exceeding 2 volt-amperes.

Frequency transducers shall have a rated operating range from 85 to 145 
volts. For input frequencies ranging between 55 to 65 Hz the transducer 
output shall be 0 to 1 milli-ampere DC through an external load resistance 
between 0 to 3000 ohms.

EW-5.3.5,6 Transducer Panel

All transducers are envisioned to be installed inside the Main Control 
Switchboard. However, in case that the transducers can not be 
accommodated inside the Main Control Switchboard, a separate transducer 
panel shall be included in the supply and the construction of which is similar 
to the Main Control Switchboard.

EW-5.3.6 Test Equipment and Accessories

The Contractor shall include the necessary test equipment, tools and other 
accessories for the testing, commissioning and maintenance of the main 
control switchboard aside from those mentioned in the Technical Data 
Sheets. Cost of these test equipment shall be included in the price of the 
Main Control Switchboard.

EW-5.3.7

EW-5.4

A list of these test equipment and tools shall be supplied with the Bid.

Other Technical Requirements for the Main Control Swltchboard(s)

Other features for the main control switchboard, if required by the NPC are 
stated In the Technical Data Sheets.

INSTALLATION

Installation will be by Contractor unless specified otherwise in Section B.1.0 of 
the Technical Data Sheet.

When the installation is by Contractor, such as for turn-key contracts, 
complete details of proper handling, transport and storage. Installation, 
testing, commissioning, performance guarantees, etc. shall be provided for 
NPC’s review and approval.
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I

EW-5.5 FACTORY ASSEMBLY AND TESTS

EW-5.5.1 General

The main control switchboard shall be completely assembled and adjusted at 
the factory and given the manufacturer’s routine shop tests and also other 
test as specified herein. Aii parts shall be properly marked for ease of 
assembly in the field. All routine and quality conformance tests required 
herein shall be witnessed by the NPC or his authorized representative unless 
waived in writing, and no equipment shall be shipped until released for 
shipment by the NPC or his authorized representative.

The test equipment, test methods, measurements and computations shall be 
in accordance with the latest applicable requirements of ANSI and lEC 
Standard except in cases where otherwise set forth, and shall be subject to 
the approval of the NPC.

EW-5.5.2 Routine Test

These tests shall include material tests and tests during manufacture as per 
the manufacturer's established practice and/or other approved standards. 
However, on electronic equipment individual component tests and bum-in 
tests of important modules (temperature and voltage stress) shall be 
performed.

Routine testing shall be performed using automatic processes wherever 
practical, in particular for wiring testing. Routine tests prescribed by the 
applicable standards shall be performed on the completed apparatus, and in 
particular dielectric and interference tests as follows:

a. Power frequency tests (insulation) according to lEC 60255-1 or 
equivalent ANSI/IEEE standard.

b. Impulse voltage test (insulation) according to lEC 60255-A (Class III) or 
equivalent ANSI/IEEE standard.

c. HF Interference test according to lEC 60245-4 or ANSI/IEEE C37.90a- 
74.

The Contractor shall make all preparation for tests and provide the test 
apparatus and personnel and shall notify the NPC the date of the test forty- 
five (45) days in advance.

The tests noted below shall be performed and maybe witnessed by the NPC 
or his authorized representative on the equipment covered by the 
Specification at the manufacturer’s plant before shipment:

a. Complete Ringout of All Wiring

A complete point to point ringout of all wiring against the latest wiring 
diagram shall be made to ensure that the assembly has been wired in 
accordance with its wiring diagram and further to ensure that the wiring 
diagram for any assembly is an accurate representation of that 
assembly.
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b. Check of All Meters and Instruments

The calibration and internal connection of all meters and instruments are 
assumed to have been made in the normal production process. 
However, to establish that the connections between the associated 
incoming blocks and these instruments and meters are correct it is 
required that three-phase voltage and current be applied at the terminal 
blocks with the proper phase angle relationship to check the direction of 
rotation.

c. Complete Functional Test

This test is intended to completely check the functional operation of the 
equipment. The test shall be a check of all the tripping, closing, auxiliary 
circuits, interlocking, etc., for each panel or unit.

d. 1000 Volts Megger Test

Each circuit or bus shall be given an individual 1000 V megger test with 
a minimum permissible reading of 6 megohms.

e. Mechanical Inspections

This shall be a physical inspection of the equipment as a whole to 
ensure that ail components are mechanically sound and that there are 
no imperfections. Also attention should be given to establishing that all 
special requirements of the Specification have been met.

EW-5.5.3 Type Tests

For ail standard equipment, the Contractor shall submit five (5) certified 
copies of the results of type tests on each type of equipment to be supplied to 
show the adequacy of its design.

EW-5.6 DATA AND DOCUMENTATION REQUIREMENTS

EW-5.6.1 General

Contractor-furnished data and information shall be the guaranteed 
performance data, predicted performance, interface requirements and 
construction features of all Contractor’s furnished equipment. The accuracy of 
such information and its compatibility with overall performance requirements 
specified by NPC are the sole responsibility of the Contractor.

All information submitted as part of Proposal Data will become part of contract 
data for successful bidder.

EW-5.6.2 Data and Information to be Submitted During Post Qualification

Contractor shall furnish during post qualification the filled-in Section B.5.0 of 
the Technical Data Sheets.
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I

EW-5.6.3 Data and tnformation to be Submitted after Award of Contract

The following items shail be submitted by the Contractor after award of 
contract:

a.

b.

c.

d.

e.

f. 

g-

h.

i. 

i-

k.

l.

m.

n.

0.

P-

Brochures and catalogues to support the fiiled-in Technical Data Sheets 
and to allow NPC to evaluate the equipment/materials being offered;

Outline drawings of the main control switchboard and accessories 
showing all critical dimensions and weights, including the following:

1. Mounting dimensions and details and transport dimensions;
2. Plans, elevation and sectional views;
3. Details of mounting and anchoring:
4. Control and power cable entrance openings;
5. Details of main terminals and grounding connections;

Schematic diagrams for control and protection including Interlocking 
scheme:

Arrangement of terminal blocks inside the control board;

Certified test reports, if specified in the Technical Data Sheets;

Bill of material and parts list or identifying sketch showing components:

General arrangement drawings showing the layout and information for 
design of foundation details, overall dimensions of all equipment with 
details of external cable entry height and clearances;

Specifications and brochures of each of the component of the control 
and instrumentation panel;

Detailed material list contained In each panel;

Detailed functional diagram, schematic diagram, panel wiring diagram, 
terminal block diagram and cabling layout;

General assembly and erection/installation drawings and procedures;

Detailed test procedures to be followed after installation of the panels;

Instruction, maintenance and operation manuals;

Detailed QA Program based on ISO 9001;

ISO 9001 Certification of the proposed manufacturer;

Field Test to be performed and Field Test Reports duly signed by NPC 
representative(s): and

q. As- built drawings as finally approved.
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The Contractor shall furnish in the manner, number of copies and within the 
time set forth in the contract, instruction manuals in accordance with Section 
EW-2.9 of the General Works.

NATIONAL POWER CORPORATION

[IP VI-EW-127



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. CONSTRUCTION. INSTALLATION, 
TESTING. AND COMMISSIONING OF S MVA VIGA 
SUBSTATION

Lu2P21Z1223Sdq

EW-6.0 METALCLAD SWITCHGEAR

EW-6.1 SCOPE

EW-6.1.1 General

This specification covers the technical and associated requirements for 
medium voltage metal-clad switchgear, complete with all accessories as 
hereafter specified and as shown on the attached drawings.

It is not NPC’s intent to specify all technical requirements nor to set forth 
those requirements adequately covered by applicable codes and standards. 
The Contractor shall furnish high quality metal-clad switchgear and 
accessories meeting the requirements of these specification and industry 
standards.

The Contractor shall bear full responsibility that the equipment has been 
designed and fabricated In accordance with all codes, standards, and 
applicable governmental regulations and performs under the conditions and 
to the standards specified herein.

No departure shall be made from these specification and standards unless 
waived or modified in writing by NPC. The Contractor shall obtain from its 
subcontractors a statement as to compliance with this specification without 
exception and/or if there are any exceptions, these shall be described in detail 
and included in Contractor’s proposal. The Contractor shall add a statement 
that no other exemptions are taken to this specification.

EW-6.1.2 Works to be Provided by the Contractor

The work to be provided by Contractor shall include, but not necessarily be 
limited to, supplying the equipment and services delineated in Section B.1.0 
of the Technical Data Sheets.

EW-6.1.3 Works to be Provided by NPC

The assignment of responsibility of work to be performed by NPC is 
designated also in Section B.1.0 of the Technical Data Sheets.

EW-6.2 CODES AND STANDARDS

EW-6.2.1 General

The equipment furnished shall be in accordance with, but not limited to, the 
latest issues of the following codes and standards, including all addenda, in 
effect at time of Contract unless otherwise stated in this specification:

ANSI/IEEE American National Standards Institute and/or Institute of 
Electrical & Electronic Engineers

C37.04 Rating Structure for AC High-Voltage Circuit Breaker,
including Supplements

C37.06 Preferred Ratings for Circuit Breakers
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C37.09 Standard Test Procedure for AC High Voltage Circuit
Breakers rated on a Symmetrical Current Basis 

C37.010 Standard Application Guide for AC High Voltage Circuit
Breakers rated on a Symmetrical Current Basis 

C37.011 Application Guide for Transient Recovery Voltage for AC
High Voltage Circuit Breakers rated on a Symmetrical 
Current Basis

C37.012 Application Guide for Capacitance Current Switching for AC
High Voitage Circuit Breakers rated on a Symmetrical 
Current Basis

C37.081 Guide for Synthetic Fault Testing of AC High Voltage Circuit
Breakers rated on a Symmetrical Current Basis 

c37.1 Standard Definition, Specification, and Analysis of Systems
used for Supervisory Control, Data Acquisition, and 
Automatic Control

C37.11 Power Circuit Breaker Control
C37.20.2 Standard for Metal-Clad and Station Type Cubicle

Switchgear
C37.20.3 Standard for Metal-Enclosed Interrupter Switchgear
C37.23 Standard for Metal-Enclosed Bus and Calculating Losses in

Isolated-Phase Bus
C37.24 Guide for Evaluating the Effect of Solar Radiation on

Outdoor Metal-Enclosed Switchgear 
C37.30 Standard Requirements for High Voltage Air Switches
C37.34 Standard Test Code for High Voltage Air Switches
C37.35 Guide for the Application, Installation, Operation, and

Maintenance of High Voltage Air Disconnecting and Load 
Interrupter Switches

C37.37 Standard Loading Guide for AC High Voltage Switches (in
excess of 1000 volts)

C37.40 Standard Service Conditions and Definitions for High
Voltage Fuses, Distribution Enclosed Single-Pole Air
Switches, Fuse Disconnecting Switches and Accessories 

C37.41 Standard Design Test for High Voltage Fuses, Distribution
Enclosed Single-Pole Air Switches, Fuse Disconnecting 
Switches and Accessories

C37.48 Guide for Application, Operation, and Maintenance of High
Voltage Fuses, Distribution Enclosed Single-Pole Air
Switches, Fuse Disconnecting Switches and Accessories 

C37.90 Standard for Relays and Relay systems associated with
Power Apparatus

C37.90.1 Standard for Surge Withstand Capability (SWC) tests for
Protective Relays and Relays System

C37.97 Guide for Protective Relay Applications to Power System
Buses

C37.100 Definitions for Power Switchgear
C57.13 Standard Requirements for Instrument Transformers
C57.13.1 Guide for Field Testing of Relay Current Transformers 
C57.16 Requirements, Terminology and Test Code for Current-

Limiting Reactors
C57.99 Guide for Loading Dry-Type and Oil Immersed Current-

Limiting Reactors
C62 Guides and Standards for Surge Protection
Z55.1 Gray Finishes for Industrial Apparatus and Equipment
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4
32

lEC

60044
60052

60056
60129

60255
60267

60298

60359

60420
60427

60439
60466

60694

60932

60947-5-1
1208

ICEA

S-66-524

ICBO

UBC

ISO

9001

9002

Standard Techniques for High Voltage Testing
Standard Requirements, Terminology, and Testing
Procedures for Neutrai Grounding Devices

International Electro-Technical Commission

Instrument Transformers
Direct acting analog electrical-measuring instruments and 
their accessories
High voltage alternating-current circuit breakers 
Alternating current disconnectors (isolators) and earthing 
switches 
Electrical relays
Guide to the testing of circuit breakers with respect to out-of- 
phase switching
A.C. metal-enclosed switchgear and controlgear for rated 
voltages above 1 kV and up to and including 52 kV 
Expression of the Performance of electrical and electronic 
measuring equipment
High voltage alternating current switch-fuse combinations 
Synthetic testing of high voltage alternating current circuit 
breakers
Low Voltage Switchgear and Control Gear Assemblies 
A.C. insulation-enclosed switchgear and controlgear for 
rated voltages above 1 kV up to and including 38 kV 
Common clauses for high voltage switchgear and 
controlgear standards
Additional requirements for enclosed switchgear and 
controlgear from 1 kV to 72.5 kV to be used in severe 
climatic conditions
Control circuit devices and switching elements
High voltage alternating current circuit breakers guide for
maintenance

Insulated Cable Engineers Association

Cross-linked-thermosetting-polyethylene-insulated Wire and 
Cable for the Transmission and Distribution of Electric 
Energy

International Conference of Building Officials

Uniform Building Code of the International Conference 
of Building Officials

International Standards Organization

Quality System Model for Quality Assurance in 
Design/Development, Manufacture and Testing 
Quality System Model for Quality Assurance in Production, 
Installation & Servicing
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EW-6.3

NEMA

SG-4
SG-5

SSPC

PA-1
PA-2
SP-1
SP-3
SP-5
SP-6
SP-10

UL

44

PEC

National Electrical Manufacturers Association

Alternating Current High Voltage Circuit Breakers 
Power Switchgear Assemblies

Steel Structure Painting Council

Shop, Filed and Maintenance Painting
Measurement of Dry Paint Thickness with Magnetic Gages
Solvent Cleaning
Power Tool Cleaning
White Metal Blast Cleaning
Commercial Blast Cleaning
Near White Blast Cleaning

Underwriters Laboratories, Inc. (all parts apply)

Rubber-Insulated Wires and Cables

Philippine Electrical Code, Part II

These codes and standards set forth the minimum requirements which may 
be exceeded by the Contractor, if. In the Contractor’s judgment and with 
NPC’s acceptance, superior or more economical designs or materials are 
available for successful and continuous operation of the Contractor’s 
equipment as required by this specification.

TECHNICAL REQUIREMENTS

EW-6.3.1 Description of Services

The switchgear covered by this specification is for use generally in substation 
or switchyard. The equipment will be intended to supply the required station 
auxiliary service of a substation or where necessary to supply power needs of 
an electric cooperative having jurisdiction of the service area.

Ail materials and parts which are not specifically mentioned herein but are 
necessary for the proper erection, assembly and safe operation of the 
switchgear shall be furnished at no increase in cost to the NPC.

EW-6.3.2 Design Requirements

The equipment shall be designed to perform in accordance with the standards 
and as specifled herein, when operating under the environmental and 
operating conditions given in Section B.1.0 of the Technical Data Sheets.

In all respects, equipment shall incorporate the highest quality of modern 
engineering, design and workmanship. It is not the intent to specify all details 
of design and construction; therefore, equipment shall be fabricated and 
equipped with accessories in accordance with Contractor’s standard practices 
when such practices do not conflict with this specification.

The metalclad switchgear shall be supplied complete with all equipment, 
instruments, meters. Indicators, control switches or push-buttons.
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annunciators, indicating lamps, terminal blocks, wiring and miscellaneous 
devices as called for by this specification, or indicated in the Bid drawings.

For each feeder and bus section of the Metal-clad switchgear, an 
independent compact medium voltage control unit with a graphic display 
(LCD) to be used for metering, measurement, protection, control and 
supervision, including I/O and A/D modules for interfacing with the switchgear 
and to be used for communication with the Microprocessor Based Substation 
Control (MBSC) System (if substation control is thru the MBSC) shall be 
provided.

EW-6.3.3 Coordination of Equipment

The Contractor of equipment covered by this specification shall be 
responsible for coordination with equipment supplied by others. The 
Contractor shall also determine and coordinate the requirements for proper 
physical fit, ratings, etc. The above activity shall include, but not limited to. the 
following:

a. Location and phasing of main transformer terminals including support 
structures on transformer with respect to the herein supplied non- 
segregated bus duct, bus bar or the medium voltage cables.

b. Location and phasing of equipment terminals.

c. Current transformer (CTs) coordination for differential relays located in 
the switchgear when all Crs are not within switchgear.

List of equipment supplied by others with which coordination is required is 
indicated in the Technical Data Sheets.

The Contractor shall inform the NPC of his coordination activities by 
forwarding copies of correspondence(s).

EW-6.3.4 Construction Features

EW-6.3.4.1 General

As shown in the basic single line diagram, each line up of metal-clad 
switchgear Is either 3-phase, 3-wire or three-phase, 4-wlre 60 Hz 
compartment and shall be totally enclosed, outdoor type unless othenvise 
specified in the Technical Data Sheets, freestanding, with sections bolted 
together to form one rigid structure.

The construction of the different parts of the supply must be as standard as 
possible in order to reduce to minimum the spare parts and to make the 
maintenance and replacement operations easy. All similar parts must be 
interchangeable.

Outdoor switchgear shall be weatherproof and designed so that driving rain, 
sand, coal dust (where present) or other materials shall not interfere with the 
successful operation of the switchgear. Care shall be taken so that no water 
can be collected on top of the switchgear and enter through ventilation slots. 
The housing shall be constructed so that the operating heat losses and solar
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radiation will not produce total temperatures in the equipment beyond those 
allowed by the applicable standards. The housing should have thermal 
insulation as well as electric heaters to minimize moisture condensation.

When “walk-in' type outdoor switchgear is specified in the Technical Data 
Sheets, it shall be provided with adequate space between the switchgear and 
the outer shell doors to permit the circuit breakers to be removed and 
maintained with the outer shell door closed. Adequate space with lighting and 
polarized oonvenience outlets shall be provided.

Doors on weatherproof enclosures shall be full height, equipped with latches 
and devices to hold the door In the full open position against 10 Ib/fl2 wind 
pressure. The doors are not required to be gasketed unless specified in the 
Technical Data Sheets. For "walk-in” type, two weatherproof doors, one 
located at each end of the aisle and each equipped with crank mechanisms, 
which permit quick release from Inside shall be provided. For “non walk-in' 
type, one door shall be provided for each vertical section of switchgear.

Ventilating openings shall be provided at the top and bottom of the enclosure, 
screened, and baffled to prevent entrance of driven rain, insects, and rodents. 
Dust filters shall also be furnished for the switchgear.

In case of an explosion or internal arcing, persons standing in front of the 
panel will not be endangering. The compartments shall be naturally ventilated 
but the ventilation slots in the panels shall not allow hot ionized gases to 
spread to an adjacent unit. Internal arcs shall be confined to the compartment 
in which they have originated.

In walk-in type, a sufficient number of interior aisle lights with switches inside 
of each door shall be provided to make all nameplates readily readable. 
Interior lighting shall likewise be provided for non-walk-in type metal clad 
switchgear. The voltage rating shall be as specified in the Technical Data 
Sheets.

Two (2) polarized duplex convenience outlets with rating specified in the 
Technical Data Sheets and with grounding shall be provided in each walk-in 
area. Exposed wiring shall be in conduit.

Lighting and heating shall be supplied from a Contractor furnished 230/120- 
volt distribution or lighting panel. Separate branch circuits shall be provided 
for lights, switchgear space heaters, fans, and each motor space heater.

The understructure of outdoor housings shall be covered by a sealing 
undercoating, at least 0.80 mm (1/32 inch) thick.

EW-6.3.4.2 Structure

Enclosure shall be metal enclosed, free standing with the required number of 
circuit breakers per vertical section stated in the Technical Data Sheets.

The enclosure shall be provided with separate hinged doors for access to 
circuit breaker and instrument compartments on the front of the structure and 
removable plates on the rear of each vertical section. Door handles shall have 
provisions for multiple padlocking (3 minimum).
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Each breaker shall be isolated by externally operated drawout stabs with 
shutter mechanism, and safety interlocks shail be provided to prevent:

a. Inadvertent operation of the isolating mechanism under load
b. Opening the compartment door whiie the breaker is closed
c. Closing the breaker when in operating position with door opened

Assemblies longer than 4 vertical sections shall be divided into shipping 
sections for ease of handling. Each section shall be shipped fabricated with 
ali doors, operators, etc. All necessary connecting hardware, conductor links, 
supports, closure pieces and material as required for restoring the electricat, 
mechanical and structural integrity of each section shall be provided. Each 
shipping section shall be provided with lifting angle(s) suitable for the task. 
Instructions for field work necessary prior to energization shall be included 
with each section.

Phase relationship of stabs in all compartments shall be the same when 
facing the respective device and compartment covers.

Complete closure sheets on all sides, top and bottom shall be provided. The 
top and bottom plates of each vertical section shall be removable to facilitate 
drilling for conduit or tray entry.

Each unit compartment within the switchgear shall be positively grounded.

The switchgear shall be designed to permit future additions, changes, or 
regrouping of units by the NPC. Provisions shall be included for the future 
addition of vertical sections on both ends of the switchgear.

Ail space not presently used or indicated as spare, shall be furnished with all 
necessary bussing and stabs for insertion of circuit breakers at a later date.

Enclosed wireways shall be provided on multiple stack assemblies to provide 
separate power cable isolation for cable passing through to the adjacent 
compartment.

All cubicles or sections of the switchgear shall be fitted with means of lifting, 
e.g. lifting hooks or beams, for each cubicle or composite section of the 
switchgear.

EW-6.3.4.3 Main Bus and Bus Taps

Depending on the requirement stated in the Technical Data Sheets, the main 
bus and bus taps can either be made of high conductivity copper or aluminum 
bars continuously welded or bolted, rated as specified in the Technical Data 
Sheets and shall incorporate the following features:

a. All bolted main bus joints and tap joints shall be silver plated for copper 
conductors or tin-plated for aluminum conductors and shall be bolted in 
such a manner that initial contact pressure around the bolt holes will 
remain substantially undiminished at bus temperatures ranging from 
standard rated ambient to rated full load temperatures for an unlimited 
service life.
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Main bus supports and bus insulation shall have low moisture 
absorption characteristics and shall retain substantially undiminished 
mechanical and dielectric strength for the service life of the equipment.

All conductors shall be supported to withstand stresses resulting from 
current values equivalent to the close and latch current rating of the 
breakers to which they are connected.

Main bus shall be fully insulated to a thickness that withstand the 
dielectric tests specified for 4-wire service, it shall also be fully insulated. 
Its current rating shall be 50% of the main buses. If the system neutral is 
to be grounded, this neutral bus shall be connected to the switchgear 
ground bus by two separate strap connections.

EW-6.3.4.4 Ground Bus

The ground bus material shall be the same as that used for the main bus and 
bus taps continuously welded or bolted. The minimum dimensions shall not 
be less than 6.35 mm x 50 mm (1/4 x 2 inch).

Bolted joints, splices and taps to the ground bus shall each be made with not 
less than two bolts each.

The ground bus, designed for the indicated maximum earth fault current, shall 
run along the whole length of the structure, and shall be bolted or brazed to 
the framework of each unit, and to each breaker grounding contact bar.

Compression type terminals acceptable to NPC, shall be provided by the 
Contractor at each end of the complete line-up for copper grounding cable 
with size specified in the Technical Data Sheets.

EW-6.3.4.5 Circuit Breakers and Operating Mechanism

Individual compartments shall be designed to house a horizontal drawout 
circuit breaker with wheels. The stationary primary disconnecting contacts 
shall be constructed of silver plated copper. All movable contact fingers and 
springs shall be mounted on the drawout module where they may be easily 
inspected. It shall be possible to open and close the breakers mechanically 
and electrically.

The operating mechanism shall be as stated in the Technical Data Sheets. 
With the breaker in the closed position, the charged up spring operating 
mechanism shall have sufficient energy to perform the three movements 
operation (open-close-open) without being charged up in between.

The mechanism shall be suitable for motor and/or hand rewinding. Hand 
rewinding shall be possible only:

a.
b.
c.

if there is no DC or AC voltage available for closing: 
if the breaker is in the test position; and 
if the breaker is completely withdrawn

Position switches shall be provided on each drawout module. Switches shall 
be suitable for 3 modes of operation, fully closed and racked in, a test position
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and fully open and disconnected. Test position shall permit complete testing 
of individual units or testing continuity of control circuits without energizing the 
loads. Eight (8) extra NO and eight (8) extra NC contacts shall be provided on 
each switch for NPC’s use.

All low voltage relays, terminal blocks, controls and protective relays shall be 
accessible while the switchgear is energized.

Circuit breakers type shail be as stated in the Technical Data Sheets, 
mechanically and electrically trip free, and completely interchangeable. 
Provisions for padlocking the circuit breaker in either the test position or 
disconnect position shall be furnished.

If vacuum circuit breaker is specified, they shall be provided with surge 
protection equipment, if required, to limit switching surge voltage during any 
switching operation of the circuits (motors, dry type transformers, cables).

For each breaker, the following features shall be provided;

a.

b.
c.
d.

Auxiliary contacts for interlocking and indication, including three (3) sets 
of spares, suitable for voltage rating specified in the Technical Data 
Sheets:
Mechanical position Indication visible from the front;
Circuit breaker operation counter for number of openings; and 
“Spring charged" Indicator

Means shall be provided for locally closing and tripping electrically operated 
breakers without opening the door of the breaker compartment.

Guides shall be provided for easy removal and insertion of the removable 
circuit breaker unit as well as stops or indicators for the accurate positioning 
in the “connect" and "test" positions.

The general construction shall be such that all parts of stationary and 
movable assembly will continuously maintain an accurate alignment of the 
component parts under all operating conditions within its rated capacity and 
also under all normal handling concerned with the insertion in and withdrawal 
from the operating position.

All electrically operated breakers shall be of the fast closing type. The closing 
time shall not exceed 0.133 seconds (8 cycles on 60-cycIe basis) from receipt 
of closing signal. The switchgear units shall be so designed as to exclude 
replacement of a fast breaker with a slow closing one and vice versa.

When power is removed from the closing control circuit after or during an 
incomplete closing operation, all electrically operated devices in the control 
circuit shall reset to the nonnal "breaker-open" position.

Maintenance intervals of circuit breakers shall not be less than 50 full rated 
short circuit interruptions, 10,000 rated current interruptions or 10 years, 
whichever comes first.
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I

Safe replacement of the breaker interrupter must be possible while the 
remaining switchgear is “live" and must not involve the use of special tools or 
delicate alignments.

Breakers of the same rating and control scheme shall be completely 
interchangeable within the switchgear installation.

Trip and release coils shall be as required. In addition, a manually operable 
local trip push-button (mechanically working onto the trip shaft) shall be 
available. Manual, mechanical ON-switching shall be prevented if interiocking 
conditions exist. Mechanical indicators shall be provided to show the ON/OFF 
position of the breaker contacts.

EW-6.3.4,6 Instrument Transformers

Current transformers shall be mounted with polarity marking toward the bus 
and non-polarity side of the secondaries shall be wired together and 
grounded. Ground connection shall be made at the first terminal block and not 
at the current transformer. The first terminal block shall be of the shortinq 
type.

Current transformers shall be installed so as to be readily accessible for 
maintenance and replacement.

The current transformer protective relay combination selected by NPC shall 
be reviewed by Contractor and modified if necessary to attain the following:

The instantaneous overcurrent protection of any branch (motors and 
step-down transformers) shall operate when rated short circuit current 
with a 1.6 offset factor is flowing through it.

The time delay overcurrent, or any other protection of a bus tie breaker 
shail properly coordinate with any downstream protection for the same 
short circuit as described in Item “a".

a.

b.

If Contractor’s current transformer arrangement require that the cables pass 
through the phase and/or residual current transformers, the current 
transformer window shall be large enough to accommodate the cables.

Potential transfonners and associated fuses shall be mounted in individual 
compartments on smooth rolling drawout carriages or rotating trunnions. The 
potential transformers shall be equipped with dead front type primary fuses of 
the current limiting type with an interrupting capacity not less than the rated 
interrupting capacity of the largest circuit breaker. The potential transformers 
and primary fuses shall be completely disconnected and visibly grounded 
when in the drawn out position to permit inspection or to permit access for 
removal or replacement of primary fuses. Safe and convenient front 
accessibility shall be provided for the fuses. No low voltage fuses shall be 
mounted in the high voltage compartments. In addition to local potential 
transformer connections for metering and relaying, potential transformer leads 
shall be wired to a terminal block for NPC’s remote use.

Cubicles for the above measuring transfonners and surge arresters (if 
required) which include unprotected live parts shall have a protective screen
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door Inside the cubicle door. The screen shall prevent accidental access to 
live parts, but it shall make visual examination of the cubicle possible.

Potential transfoimers shall be supplied with two high rupture capacity 
primary fuses for each potential transformer.

EW-6.3.4.7 Surge Arresters

If required in the Technical Data Sheets and shown in the basic single line 
diagram, surge arresters for metalclad switchgear use shall be of the gapless 
metal-oxide built-up of modular, Identical elements with a current limiting 
characteristic.

The arresters shall have the characteristics and rating features specified in 
the Technical Data Sheets.

EW-6.3.4.8 Ground and Test Equipment

When a removable grounding and testing unit is specified in the Technical 
Data Sheets, it shall permit the user to safely energize primary circuits of 
instrument transformers, test phase relationship of primary conductors, 
determine the presence of high voltage, and to short-circuit and ground 
primary conductors.

EW-6.3.4.9 Wiring

Terminal boards shall be provided for all controls, instruments, meters and 
relays requiring external connection. They shall be rated not less than 25 
amperes, 600 volts and provided with barriers, marking strips and terminal 
screws. A reasonable number of spare terminals shall be provided. However, 
not less than 15 percent of terminals on each block shall be spare. Each 
terminal point shall be marked with the designations shown on Contractor’s 
Control Wiring Diagram (CWD).

Terminal blocks for current transformer (CT) terminals shall be the shorting 
type designed to protect the CTs while calibrating and/or maintaining relays or 
instruments.

Current and potential transformer secondary circuits not requiring external 
connections shall be grounded at the switchgear. Required grounding of each 
circuit shall be by independent connection to the switchgear ground bus.

Wiring shall be stranded copper switchgear wire with Type SIS insulation 
(heat-, moisture-, and flame-resistant) in most cases. Variations which may 
be needed in some cases (depending on possible special needs in certain 
systems) are:

a.

b.

No. 18 AWG Teflon Type E hook-up wire for modules if space and/or 
extreme flexibility are critical.
Special stranding where moderate flexibility is important.

All circuits shall use nothing smaller than No. 14 AWG wire. On other circuits 
where maximum current does not exceed 5 amperes. No. 16 AWG wire may 
be used. Wire shall be of adequate rating for the current to be earned.
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Control wiring shall be Nos. 10. 12 and 14 AWG stranded copper cables. 
Current transformer secondary current leads will be No. 8 AWG.

Wiring shall be free of abrasions and tool marks, including no nicks or frays 
from stripping of insulation. Wiring shall also:

a.
b.

c.

Have a minimum bending radius of 6.25 mm (1/4 inch)
Have sufficient surrounding space to avoid jamming near terminal 
blocks, or between terminal blocks and wireways 
Be adequately supported to prevent sagging and breakage, caused by 
vibration or shock in transit.

Wiring required to interconnect shipping sections shall be terminated on a 
terminal board in one section, to which the loose wires of the other section will 
be connected when the switchgear sections are assembled. All wiring from a 
section that must cross the shipping split shall be terminated in the last 
compartment of the split and the interconnecting wiring shall be arranged so 
that the wiring only extends between the two adjoining components. The 
wiring shall be tagged, bundled, terminated and then pulled back into one of 
the compartments.

Where cables must be carried across hinges to devices mounted on doors, 
extra flexible, ICEA (Insulated Cable Engineers Association) Class D 
stranding conductors shall be used.

The wiring bundle shall be cam'ed between a clamp on the door and one on 
the fixed portion of the cabinet. These shall be adjacent to the hinge and shall 
be between 300 mm and 600 mm (12 and 24 inches) apart, with the door fully 
open.

Clamps elsewhere shall be spaced uniformly at distances approximately no 
greater than 600 mm (24 inches) apart.

Contractor’s wiring shall be terminated on terminal boards or equipment with 
insulation-gripping insulated wire terminal lugs. The tongue portion of the 
terminal lugs shall be flanged-spade, identical-spade or ring type.

Ratchet-type tools shall be used in attaching lugs to wires, to avoid loose 
connections due to insufficient pressure while crimping.

Box-clamp or saddle-clamp terminals are not acceptable because of possible 
damage to wire ends. Relays and other devices sometimes provided with 
saddle clamps shall be procured minus such clamps, or the clamps shall be 
removed in panel assembly: ring-type lugs shall be used for panel wiring to 
these devices.

No solder or “push" or “quick" type terminals shall be used except:

a. Solder type for pushbuttons, on indicating lights
b. Solder type for fiat resistors
c. Push-on for indicating lights
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Terminals for NPC’s external connections shall be arranged for consecutive 
connection of conductors within one cable. One external wire will be 
connected to each outgoing terminal points.

Terminations of two conductors at one terminal point shall be made by 
suitable bridges and links of the terminal. Terminals shall be of single 
insertion type and shall be suitable for connection of conductors from 2.5 mm2 
up to a cross-section of at least 10 mm2. Not more than one wire shall be on 
any terminal lugs. Individual termination on each lug is necessary to facilitate 
trouble-shooting.

If accidental short-circuiting certain wires can result in malfunction of 
equipment, such as closing or tripping of a circuit breaker, these wires shall 
not be terminated on adjacent terminal points.

Wire markers on both ends of each wire that is longer than 300 mm (12 
inches), with indelible designations in accordance with Contractor’s wiring 
diagrams, shall be provided. The markers shall be for NPC’s approval.

The system used for designation of control wiring shall show device 
identification with identified terminals arranged in substantially correct 
physical relationship, and shall provide sufficient information at each wire 
termination to locate the other termination without the need of tracing actual 
wiring, supplementary tabulations, or to information on the function of the 
wire. Contractor is solely responsible for correctness of the internal wiring and 
for the proper functioning of the equipment being furnished. Contractor’s 
internal wiring shall conform to NPC's control wiring diagrams terminal-to- 
terminal connection between devices, physically as well as electrically, for the 
convenience in trouble shooting.

Switchgear units internal and external connection wiring diagram shall show 
clearly any connection to be made in the field, because of shipping 
sectionalizing. Contractor shall show all external cabling information for easy 
reference during wiring laying and installation.

EW-6.3.4.10 Control and Auxiliary Power

The control buses shall extend throughout the length of the structure and 
shall be metal enclosed in conduit or by means of Manufacturer’s standard 
duct or barriers in order to isolate them from all other voltage circuits rated 
1000 volts and above. DC control buses shall be double ended so that any 
single break in the bus shall not prevent operation of protective or control 
equipment.

The closing and tripping circuits of each electrically operated circuit breaker 
shall be separately protected by means of a circuit breaker in each conductor 
with a voltage rating specified in the Technical Data Sheets. The tripping 
circuit miniature circuit breaker shall be suitable for short circuit protection 
only and shall have a continuous rating of not less than 30 amperes.

Two pole switches or non-automatic air circuits breakers shall be provided for 
connecting control supply to switchgear control bus, one at each end.
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Means shall be provided for quick and convenient access, preferably by a 
hinged door or panel, to the control disconnecting switches and associated 
protective devices.

Contractor shall provide terminals for incoming stranded copper power cables 
specified in the Technical Data Sheets. They shall be compression type, 
Bumdy YA or other types acceptable to NPC.

EW-6.3.4.11 Space Heaters

Thermostatically controlled space heaters with rating specified in the 
Technical Data Sheets, shall be provided for each cubicle to keep the air 
inside the cubicle above the dew point to prevent condensation. The heaters 
shall be so located so that wiring, buses, equipment and control device will 
not be overheated.

EW»6.3.5 Instrumentation and Control

EW-6.3.5.1 Instrument, Meters and Relays

Protective relays, meters and instruments shall be switchboard type, semi
flush mounted, finished dull black and must be suitable for outdoor use. It 
shall be placed in a separate compartment fully Isolated from the M.V. power 
equipment. Protective relays shall be of the drawout type and shall have 
targets. Auxiliary relays for NPC’s remote use shall be surface mounted. All 
relays and targets shall be labeled as to function. Specific requirements for 
solid state motor protection systems shall be reviewed with NPC and included 
in Contractor’s base bid.

Relays, instruments, solid state devices, and wiring shall withstand electrical 
surges in accordance with ANSI C37.90 or equivalent lEC standard.

All instruments, relays indicating lights, and other control devices, specifically 
the DC motor for the energy storage mechanism, shall operate without 
overheating, loss of life or function for the continuous operating voltage and 
its variation specified in the Technical Data Sheets. For a 125Vdc system, 
variation shall be between 90volt (discharged battery) and 140volt (battery 
equalizing charge): duration at or near 140volt will not exceed 24hours per 
month, and duration at 90voll will be only in emergency or during short 
periodic tests. The 125volt DC system is normally float charged. Thus the 
continuous operating DC voltage of the items covered by this paragraph is 
135volts. When tripping is via AC supply then a capacitor discharge, or similar 
device shall be used so that breakers can still be tripped on loss of AC power.

The breaker closing and tripping circuits shall operate properly over a voltage 
range specified in the Technical Data Sheets without overheatino or loss of 
life.

All watthour meters, if required, shall be furnished with solid state pulse 
transmitters.

Relays shall not be located in a position that would result in inadvertent 
operation (close or trip), of the relays, when the cubicle door is either closed 
or opened.
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EW-6.3.5.2 Control System

The control system of the switchgear shall be designed for manual, local and 
if required in the Technical Data Sheets, remote operation and indication. All 
devices and other accessories necessary for the local and remote control 
function shall be provided by the Contractor. Necessary interlocking scheme, 
however, should be provided so that no simultaneous control operation of the 
switchgear from two or more locations is possible.

Selection for the location of control operation is to be made via selector or 
auxiliary switch with three positions located at the breaker cubicle:

Position 1: Local Control - control function to be done on the independent 
compact medium voltage control unit at the switchgear cubicle 

Position 2: Substation Control - control function to be done on the main 
control board at the substation control room or through the 
MMI display if substation control by MBSC System 

Position 3: Remote Control - control function to be done at the Remote 
Center (either ACC - Area Control Center or RCC - Regional 
Control Center)

When required at the Technical Data Sheets, control function can be 
incorporated on the microprocessor based substation control system.

Earthing switches if provided in each feeder cubicle shall be operated locally 
and manually at the switchgear. A position indicator mechanically operated 
shall be provided in the cubicle.

There shall be three (3) possible function of the medium voltage circuit 
breaker.

Operation
Test
Maintenance

In the “operation" position, both power and control circuits shall be connected 
to the (removable) circuit breaker carnage with the breaker ready for 
operation. In the “test" position, the main contacts are disconnected while the 
control circuits connected: in the “maintenance" position, the power and 
control circuits are disconnected.

EW*6.3.5.3 Control and Instrument Switches

Control switches shall have pistol grip handles and instrument switches shall 
have round knurled handles. Synchronizing switches, if required shall have 
oval handles so keyed that they are removable in the “OFF position only. 
Discrepancy type control switches are also acceptable.

The switches shall be rated 600volts and 20amperes continuous current. If 
NPC’s circuit diagrams do not fulfill interrupting requirement. Contractor shall 
modify diagram and furnish switches having the correct series combination of 
contacts.
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The electromechanical interlocking system shall prevent the following 
operations:

a.

b.

c.

d.

e.

The circuit breaker being withdrawn from or Inserted into the “service 
position" when it is closed and when the feeder is earthed with the 
cubicle earthing switch;
The closing of the circuit breaker, unless correctly located in the service, 
earth or isolated positions or unless the circuit breaker is withdrawn from 
the fixed portion of the equipment:
Closing of the earthing switch, if provided, while the circuit breaker in the 
same cubicle Is at “operation" position (closed or open);
Operation of the bus sectionalizer (if bus sectionalizer is required or
Indicated in the single line diagram provided) when any circuit breaker
or one bus bar section is in the closed position; and
The moving position being withdrawn or replaced unless the circuit
breaker is isolated and in the appropriate position for withdrawal or
replacement.

Safety shutters and/or isolating barriers shall be provided for safety, 
details of the proposed interlocking facilities shall be submitted.

Full

EW-6.3.5.5 Accessories

Accessories shall be furnished by Contractor in quantities indicated in the 
Technical Data Sheets.

The accessories furnished shall include any necessary devices for 
withdrawing and inserting the removable elements, devices for manual 
operation of the breakers, and any other special devices listed.

Handling truck(s) or equivalent device (if required) used for elevating or 
lowering the circuit breaker to and from its movable carriage shall have a safe 
margin of stability to prevent upset.

Means shall be provided for locking the wheels of handling devices to prevent 
movement when raising or lowering the circuit breaker.

Any manually operated device for raising and lowering the breaker shall have 
an advantage ratio so that one man can readily elevate the largest breaker 
that it is designed to handle. It shall be equipped with a simple and rugged 
safety device which will prevent dropping the breaker or reverse rotation 
caused by release of the operating handle.

Cable termination complete with necessary accessories shall be provided for 
the outgoing or incoming feeders. The cable to be used shall be as Indicated 
in the Bid Drawings. Cable termination shall be designed in such a way that 
DC voltage test of the cable can be carried out safely and conveniently.
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EW-6.3.6 Medium Voltage Power Cable or Non-Segregated Busduct

For the purposes of connecting the metalclad switchgear to the transformer, a 
medium voltage power cable or a non-segregated busduct assembly shall be 
supplied as required in the Technical Data Sheets.

If medium voltage cables will be used or specified in the Technical Data 
Sheets for the connection between the transformer and the metalclad 
switchgear, the suppiy shaii include but is not limited to the following;

a. medium voltage cable;
b. termination kit and accessories;
c. cable duct and supporting structures

If bus and busduct assembly will be used or specified in the Technical Data 
Sheets for the connection between the main transformer and the metalclad 
switchgear, the supply shall include but is not limited to the following:

a. bus and accessories;
b. non-segregated busduct and supporting structures

Terminal connector hardware and accessories shall be coordinated with the 
material used in the bushing terminal of the transformer and the material used 
for the medium voltage cable (copper) to prevent electro-chemical action and 
corrosion.

EW-6.3.7 Other Technical Requirements for the Metalclad Switchgear

Other features for the metalclad switchgear, if required by the NPC are stated 
in the Technical Data Sheets.

EW-6.4 INSTALLATION

Installation will be by Contractor unless specified otherwise in Section B.1.0 of 
the Technical Data Sheets.

When the installation is by Contractor, such as for turnkey contracts complete 
details of proper handling, transport and storage, installation, testing, 
commissioning, performance, guarantees, etc. shall be provided for NPC’s 
review and approval.

EW-6.5 FACTORY ASSEMBLY AND TESTS

EW-G.5.1 Shop Tests

Shop tests shall be applied to all the equipment being furnished as follows:

a. The equipment being furnished shall be checked to assure that physical 
fit and clearances between the mobile unit and stationary structure are 
satisfactory

b. Design tests, if required in the Technical Data Sheets, shall be 
performed on each generic piece of equipment, I.e., switchgear, circuit 
breaker, current transformer, potential transformer, current limiting
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reactor, etc., in accordance with the applicable ANSI, lEC, IEEE, NEMA 
and UL Standards listed in Section EW-6.2. Certified test reports shall 
be furnished.

c.

d.

If design tests are required, data from previously conducted test, 
meeting the same or more stringent requirements specified herein, are 
acceptable. Certified tests reports shall be submitted to NPC for review 
and approval.

Design, Production (Routine) and Conformance Tests shall be done in 
accordance with Section EW-6.5.2 or equivalent lEC requirement.

Contractor shall provide equipment, instruments, tools and personnel and all 
expenses incidental to the foregoing tests, including replacement of parts 
damaged during testing.

Special test requirements, if required, are Indicated In the Technical Data 
Sheets.

Where electrical interlocks between breakers on the same switchgear 
assembly are required or indicated In the one-line diagram, operating tests 
shall be made to verify the correctness of the key and electrical interlocking 
circuits.

EW*6.5.2 Tests Summary and Governing Standards

Equipment
Component
Tests

Switchgear Breaker Current
Transformer

Potential
Transformer Relays Cables

Design ANSI
C37.20
(5.2)

ANSI
C37.09
(4)

ANSI C57.13 
(4.5. 4.6, 4.7, 
7.9. 8}

ANSI C57.13 
(4.5, 4.6. 4.7. 
7.9, 8)

ANSI 
C37.90 
(8,9)

IPCEA
S-66-
524
(Part 6, 
6.2 to 
6.13}
UL 44 
(Section 
85)

Production
Routine

ANSI
C37.20
(5.3)

ANSI
C37.09
(5)

ANSI C57.13
(4.5.4.7, 6.11, 
8)

ANSI C57.13 
(4.5. 4.7, 7.9, 
7.10. 8)

Manufacl
urer
Standard

IPCEA
S-66-
524
(Part 6, 
6.14 to 
6,16)

Conformance ANSI
C37.20
(5.4)

ANSI
C37.09
(6)

Field ANSI
C37.20
(5.5,
Dieletric)

ANSI
C37.09

ANSI C57.13 Utility
Standard

IPCEA
S-66-
524
(Part 6. 
6.14.7)

Note: (n) Indicates Paragraph numbers in corresponding standard.
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EW-6.6 DATA AND DOCUMENTATION REQUIREMENTS

EW*6.6.1 General

Contractor shall furnish the data and documents required by this specification 
and/or listed in Section EW-6.6.4 within the time specified, for NPC’s review 
and/or NPC's records.

Contractor shall submit with his proposal, a proposed schedule of work 
including equipment delivery dates, in sufficient detail to demonstrate 
Contractor's ability to perform the work within NPC’s required schedule.

EW-6.6.2 Data and Information to be Submitted with the Proposal

Contractor shall furnish with his proposal the fiiled-in Section A.3.0 of the 
Technical Data Sheets.

EW-6.6.3 Data and Information to be Submitted During Post Qualification 

Contractor shall furnish during post qualification the following:

a. Fiiled-in Section B.6.0 of the Technical Data Sheets.

b. Contractor shall furnish the brochures and catalogues during post 
qualification to support the filled-in Technical Data Sheets and to allow 
NPC to evaluate the equipment/materials being offered

EW-6.6.4 Data and Information to be Submitted After Award of Contract

Contractor shall submit drawings, in the manner and within the time specified, 
showing NPC order number and item number(s), outline and overall 
dimensions, clearance dimensions, connection details, weights, weld end 
preparation, sectional views showing functional parts, parts list and materials. 
All drawings which show fabrication by welding, shall indicate the joints 
together with the required weld joint geometry, welding procedure number 
and extent and type of inspection in accordance with AWS Standard A2.4.

The drawings, instruction manuals, and information submitted shall be as 
follows:

a. Dimensions general assembly drawing showing arrangement of all 
major items, required maintenance and operating clearances. NPC’s 
terminal pads, surfaces, and clearances required for mounting gear, 
including:

1. Installation or erection drawings and details including as 
appropriate 
i. required

Installation Manuals
Installation details for Contractor furnished loose items 
Record of all clearances, tolerances and other pertinent data 
required for installation

V. Welding and/or bolting specification and extent of field work

I.
V.
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b.

c.

d.

2. Foundations requirements, loads, fastening details
3. List of loose instruments, devices, accessories

Total weight of complete assembly and individual weight of typical units;

Weight and dimensions of major pieces to be shipped;

Ratio correction factor, phase angle correction and saturation curves, as 
well as the internal resistance and short time and overload ratings for 
current transformers;

Rating of control transformer for NPC’s auxiliary power supply, if 
furnished;

Type and catalog designation of all instruments, meters and 
transducers:

Size, material, continuous rating and temperature rise guarantee of bus 
conductor and method of connections of unit buses to main bus and 
insulation level of the buses;

Size, material and three-second current rating of ground bus;

Description and rating of the ground and test equipment;

Equipment bill of material (including complete rating of breaker);

Device internal connection diagrams if not available in instruction books 
complete with Manufacturer’s standard terminal designations;

Contractor shall supply one complete set of Control Wiring Diagrams 
after completion of shop tests with the following information added:

1. Any changes required because of component substitutions or 
other reasons

2. Actual wiring at the completion of tests
3. Component and external connection terminal identification

Contractor shall supply unit internal connection wiring diagram with 
identification of devices, terminals and connecting wires.

The system used for designation of control wiring shall show device 
identification with identified terminals arranged in substantially correct 
physical relationship, and shall provide sufficient information at each 
wire termination to locate the other termination without referring to 
supplementary tabulations or information on function of wire. Contractor 
is solely responsible for correctness of the internal wiring and for proper 
functioning of the equipment being furnished. Contractor's internal 
wiring shall conform to other equipment CWD's supplied under this 
Contract and shall conform physically as well as electrically to 
Contractor’s detailed wiring diagrams.

Switchgear units internal and external connection wiring diagram shall 
be provided. The diagram shall show clearly any connections to be

h.

i.

j-

k.

m.

n.
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made in the field (because of shipping sectionalizing). Contractor shall 
show all external cabling information and space shali be reserved on 
Contractor's drawings for additional external wiring information;

o. Detailed QA Program based on ISO 9001;

p. Routine Test Reports;

q. Field Tests to be performed and Field Test Reports duly signed and 
witnessed by NPC representative(s);

r. Complete instruction manuals covering installation, operation and 
maintenance;

s. ISO 9001 Certification of the proposed manufacturer; and

t. As-built drawings as finally approved.

The Contractor shall furnish in the manner, number of copies, and within the
time as set forth in the contract, instruction manuals in accordance with
Section EW-2.9 of the General Works.
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SURGE ARRESTERS 

EW-7.1 SCOPE

EW-7.1.1 General

This specification covers the technical and associated requirements for 
outdoor surge arresters of 69 kV voltage system and above for use in electric 
power generating station, switchyard and substation.

It is not NPC's intent to specify all technical requirements nor to set forth 
those requirements adequately covered by applicable codes and standards. 
Contractor shall furnish high quality outdoor surge arresters meeting the 
requirements of these specification and industry standards.

Contractor shail bear full responsibility that the equipment has been designed 
and fabricated in accordance with all codes, standards, and applicable 
governmental regulations and performs under the conditions and to the 
standards specified herein.

No departure shall be made from these specification and standards unless 
waived or modified in writing by NPC. The Contractor shall obtain from its 
subcontractors a statement as to the compliance with this specification 
without exception and/or if there are any exceptions, these shall be described 
in detail and included in the Contractor’s proposal. The Contractor shall add a 
statement that no other exceptions are taken to this specification.

EW-7.1.2 Works to be Provided by the Contractor

The Contractor shall provide the equipment, accessories and services 
delineated in Section B.1.0 of the Technical Data Sheets.

EW-7.1.3 Works to be Provided by NPC

NPC shall provide the materials (if any) and services listed in Section B.1.0 of 
the Technical Data Sheets.

EW-7.2 CODES AND STANDARDS

EW-7.2.1 General

The surge arresters furnished shall be in accordance with, but not limited to, 
the latest issues of the following codes and standards, including all addenda, 
in effect at time of purchase order unless otherwise stated in this 
specification:

ANSI/IEEE

C62.11

American National Standards and/or Institute of 
Electrical and Electronics Engineers

Standard for Metal Oxide Surge Arresters for AC Power 
Circuits
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ICBO

UBC

lEC

60071
60099-3
60099-4
60815

International Conference of Building Officiais

Uniform Building Code of the International Conference 
of Building Officials, Section 2312 - Earthquake 
Regulation

International Electrotechnical Commission (all parts of 
listed Standards apply)

Insulation coordination
Artificial Pollution Testing of Surge Arresters
Metal-oxide Surge Arresters without Gaps for A.C. System
Guide for Selection of Insulators in Respect of Polluted
Conditions

NEMA

107

ISO

9001

9002

National Electrical Manufacturers Association

Methods of Measurements of Radio Influence Voltage (RIV) 
on High Voltage Apparatus

International Standards Organization

Quality System Model for Quality Assurance in 
Design/Development, Manufacture and Testing

Quality System Model for Quality Assurance in Production, 
Installation and Servicing

These codes and standards set forth minimum requirements which may be 
exceeded by Contractor if. in Contractor’s judgment and with NPC’s 
acceptance, superior or more economic designs or materials are available for 
successful and continuous operation of Contractor's equipment as required 
by this specification.

EW-7.3 TECHNICAL REQUIREMENTS

EW-7.3.1 Description of Services

The surge arrester(s) covered by this Specification is (are) for use in a 
generating stations and/or substations. The application details are in the 
Technical Data Sheets.

All materials and parts which are not specifically mentioned herein but are 
necessarily for the proper erection, assembly and safe operation of the surge 
arrester shall be furnished at no increase in cost to the NPC.

EW-7.3.2 Design Requirements

EW-7.3.2.1 General

Each arrester shall be new and a current standard production model with 
modifications as may be required to satisfy the requirements stated herein.
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Each arrester shall be station class metal oxide type without gaps and shall 
be self-supporting, base mounted outdoor type, suitable for frame or 
transformer tank mounting as specified in the accompanying Technical Data 
Sheets. When so specified in the Technical Data Sheets, each arrester shali 
be furnished complete with an insulating base and a cyclometer type 
discharge counter with integral continuous AC leakage/intemal current 
indicator.

When so specified on the accompanying Technical Data Sheets, each 
arrester shall be furnished complete with a frame type supporting structure.

The arresters shail conform to the appiicable requirements of Proposed 
Standard ANSI/IEEE C62.11 or lEC 60099 and NEMA Publication LAI, 
except as stated herein or as shown in the accompanying Technical Data 
Sheets.

I

EW-7.3.3

EW-7.3.3.1

Arrester insulator columns shall conform to the requirements of applicable 
ANSI, lEC and NEMA Standards, except as stated herein, eras shown in the 
accompanying Technical Data Sheets.

Supporting steel structure for the arrester shall be hot-dIp galvanized after 
fabrication in accordance with the applicable provisions of ASTM 123 and 
A153. Threads shall be undercut an amount sufficient to allow for the 
galvanized coating. All galvanizing shall be performed in accordance with the 
best modem practice.

Arresters shall require no routine maintenance, upkeep, or attendance, 
except as required to remove pollution contaminants.

EW-7.3.2.2 Working Stresses

The design of all components, particularly those subject to shock or stress 
reversal, shall incorporate reasonable factors of safety in all cases.

EW-7.3.2.3 Service Condition

The equipment shall be suitable for outdoor installation and use at service 
conditions specified in Section B.1.0 of the Technical Data Sheets without 
corrosion, deterioration or degradation of perfomiance characteristics.

Construction Features

General

The arrester design and construction shall comply with the applicable 
requirements of ANSI/IEEE C62.11 or equivalent lEC Standards.

The arrester assembly shall consist of arrester unit, line terminal, earth 
terminal, insulating base, surge counter and leakage cument meter and 
supporting structure if so specified in the Technical Data Sheets and other 
hardware required for installation.
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The unit shall be hermetically sealed, moisture free and provided with a 
pressure relief system. The arresters are intended for vertical mounting on a 
horizontal surface.

EW-7.3.3.2 Insulators

Material, dimensions, structural characteristics and the general contour of 
insulators shall be in accordance with ANSI or equivalent lEC insulator 
standards.

The required number of cap screws, nuts and lockwashers, all made of 
stainless steel as specified in ANSI insulator standards, shall be furnished.

EW-7.3.3.3 Terminals

The primary terminals shall be suitable for the connection of the type of 
conductors specified in the Technical Data Sheets which can be either copper 
or aluminum conductors without use of bimetal inserts.

Each arrester shall have a metal cap with an attached flat surface terminal 
pad having four (4) 14.3 mm (9/16") diameter holes drilled with 45 mm (1- 
3/4") center line spacing per applicable ANSI and NEMA Standards. When 
current rating dictates the use of terminal pads with other hole drilling, the 
same shall be in accordance with applicable ANSI and NEMA Standards and 
shall be submitted to NPC for approval.

Depending on the requirement mentioned in the Technical Data Sheets, the 
terminal pad shall be either of high conductivity bronze alloy of copper or 
aluminum alloy. If copper-alloy terminal pad is required, it shall be completely 
and uniformly hot flowed electro-tinned with commercially pure tin to a 
minimum thickness of 0.127 mm (0.005").

EW-7.3.3.4 Ground Connectors

Each arrester shall be furnished complete with a non-corroding clamp type 
ground connector suitable for copper stranded conductor specified in the 
Technical Data Sheets.

Arrester supporting structure, if so required in the Technical Data Sheets, 
shall be provided with two grounding pads for EHV arresters located 
diametrically on opposite side of the structures and one grounding pad for 
230 kV and below. The grounding pad shall be located approximately 400 
mm above finished ground level.

Each grounding pad shall be flat and shall be provided with a clamp type 
connector suitable for the size of the copper stranded ground conductor 
specified in the Technical Data Sheets.

Copper ground conductor connections between arresters and discharge 
counters shall be furnished with the arresters and shall be insulated and 
insulator supported to prevent conductor movement.
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I
EW-7.3.3.5 Discharge Counter

I

If so specified in the Technical Data Sheets, the arrester shall be furnished 
complete with a discharge counter.

The discharge counter shall be of the cyclometer dial type for automatically 
recording the number of arrester surge dischai^es. Each counter housing 
shall include a continuous a.c. leakage/intemal current indicator. The 
counter/indicator shall have negligible effect on arrester protective level. 
Discharge counter operation shall not require an external power source. Each 
discharge counter assembly shall include a suitable non-corroding arester 
connector and a non-corroding clamp type ground connector suitable for 
accepting stranded copper ground conductor with the size specified in the 
Technical Data Sheets.

The discharge counter shall be fully weatherproofed and sealed for life and 
provided with means enabling the removal of the counter without 
disconnecting the surge arrester.

Discharge counter shall be mounted approximately 1500 mm above finish 
ground level both for structures and transformer tank mounted arresters.

No special maintenance or servicing shall be required by the discharge 
counter apart from cleaning the viewing window of the counter and the 
moulded epoxy resin line terminal bushing.

The discharge counter shall be provided with auxiliary contacts for use in 
remote indication of counter operation and if required in the Technical Data 
Sheets, be interfaced with the Microprocessor Based Substation Control 
(MBSC) System for the substation, if control system for the substation is 
through the MBSC.

EW*7.3.3.6 Pressure Relief Device

I Each an-ester units shall be equipped with a pressure device or devices to 
limit the internal arrester pressure so as to prevent explosion or violent 
shattering of the porcelain housing, if porcelain type of housing Is required, 
with the short circuit current specified in the Technical Data Sheets.

The design of the pressure relief shall be such that it will not operate under 
the specified conditions or rated operating duty.

EW-7.3.3.7 Corrosion Protection

Fittings and flanges shall be hot-dip galvanized iron or bronze while surge 
counter housing shall be of die cast aluminum casing PVC coated for lasting 
resistance to surface corrosion.

EW-7.3.3.8 Mechanical Strength

The arrester shall be designed to withstand the mechanical stresses which 
can arise as a result of forces on the line terminal, in accordance with Section 
EW-7.3.3.3.
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I

EW-7.3.3.9 Line Discharge Energy Capability

The arresters shall be capable of discharging the energy of a transmission 
line as specified in ANSI/IEEE C62.11. Test to verily this capability shall be 
made as described in the proposed standard.

EW-7.3.3.10 Supporting Structures

Supporting structures shall be fabricated of steel and be hot-dip galvanized 
after fabrication in accordance with the applicable provisions of ASTM 123 
and A153.

All galvanized bolts, nuts and washers required for complete structure 
assembly and erection, including foundation anchor bolts, shall be furnished.

All Individual pieces of the structures shall be marked with correct 
designations shown on the approved shop drawings. Marking shall be done 
by die stamping the marks into the metal before galvanizing and shall be 
Clearly legible after galvanizing. The number and letter shall be a minimum of 
12 mm in height and 8 mm wide.

EW-7.4 INSTALLATION

Installation will be by Contractor, unless specified in Section B.1.0 of the 
Technical Data Sheets.

When the Installation is by Contractor, such as for turn-key contracts 
complete details of proper handling, transport and storage, installation, 
testing, commissioning, performance guarantees, etc. shall be provided for 
NPC’s review and approval.

EW-7.5 TESTS

EW-7.5.1 Design Test

All design tests, described in ANSI/IEEE C62.11 and lEC 60099-4 shall be 
performed on arresters of new design. The Contractor shall submit with the 
proposal, certified copies of design test reports conducted on similar surge 
arresters design. In accordance with ANSI/IEEE C62.11 or lEC 60099-4. As 
minimum, these tests must include:

a. Insulation Withstand Tests
b. Long Duration Current Impulse Withstand Test
c. Residual Voltage Test
d. Duty Cycle Tests
e. Pressure Relief Withstand Tests
f. Test to verify thermal equivalency between complete arrester section
g. Contamination Tests
h. Impulse Discharge or Residual Voltage Tests

The surge arrester shall be opened subsequent to all test. If inspection of the 
internal parts reveal evidence of overheating, flashovers, or parts cracking or 
breaking, the surge arrester shall be considered to have failed the test.
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The arrester used for these test purposes shall not be furnished as part of the 
scope of supply by the Contractor.

EW-7.5.2 Routine Tests

EW.7.5.3

I

EW-7.6

EW-7.6.1

Minimum requirement for routine tests to be performed shall be as specified 
in lEC 60099-4. In addition, the following shall also be performed:

a.

c.

d.

All ZnO-blocks are individually checked regarding their electrical 
properties and energy capabiiity, as weil as life stability:

Power losses are measured at 0.8 times rated voltage on each arrester 
unit.

Check of internal corona made at 1.05 times COV. Each unit is checked 
to have a steady internal corona level less than 5 pC in a pass/no-pass 
test.

Tightness check to be made on each unit in pass/no-pass test. 
Maximum permissible leakage is 0.0001 cc/sec at a pressure difference 
of 0.1 MPa.

The routine tests shall be made on each arrester to be supplied.

Acceptance Tests

Acceptance tests shall be done In accordance with lEC 60099-4. These shall 
include:

a.

b.

c.

d.

Lightning impulse residual voltage test on complete arrester;

Measurement of power frequency voltage on the complete arrester at 
the reference current measured at the bottom of the arrester;

Partial discharge test;

Thermal stability test

The number of arrester units that will undergo the acceptance tests shall be 
as stated in lEC 60099-4, Clause 8.2 but in no case shall be lower than three 
(3) units. Test samples shall be chosen at random by the NPC.

DATA AND DOCUMENTATION REQUIREMENTS

General

Contractor shall furnish all data and documents required by this specification 
for NPC's review.

Contractor shall submit with his proposal a proposed schedule of work, 
including equipment delivery dates, in sufficient detail to demonstrate 
Contractor’s ability to perform the work within NPC’s required schedule.
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EW-7.6.2 Data and tnformatlon to be Submitted During Post Qualification

Contractor shall furnish during post qualification the filled-in Section B.7.0 of 
the Technical Data Sheets.

EW-7.6.3 Data and Information to be Submitted After Award of Contract

The Contractor shall furnish in the manner, number of copies and within the 
time set forth In the purchase order, installation and instruction manuals in 
accordance with Section GW-2.9 of the General Works.

The Contractor shall also furnish the following information:

a. Brochures and catalogues to support the filled-in Technical Data Sheets 
and to allow NPC to evaluate the equipment/materials being offered;

b. Outline drawings of each aTester assembly and supporting structure, 
showing:

c.

d.

e.

f.

1.
2.

3.
4.
5.
6.
7.
8.
9.

10.

11.

12.

13.
14.

Overall dimensions;
Mounting dimensions including location and size of anchor bolt 
holes;
Grounding pad and ground terminal location and details; 
Recommended minimum clearance;
Total net weight of arrester assembly and supporting structure; 
Center of gravity of complete assembly;
Shipping dimensions and weight of component parts;
Net weight of each part to be assembled in the field;
Elevations and sectional views with component parts identification 
by description and/or catalogue number;
Rating and Identification nameplate location. The nameplate shall 
also include the creepage distance and cantilever strength of 
insulator column;
Detailed design calculation and stress diagrams of the supporting 
structures;
Line terminal location and dimensional data Including hole size 
and spacing;
Grading ring location and dimensions;
Porcelain color.

Outline drawings of discharge counter with integral continuous a.c. 
ieakage/intemal current indicator showing:

1. Dimensions and mounting details;
2. Arrester and ground terminal location and details;
3. Net weight

Radio influence voltage (RIV) test data;

Typical wiring diagram;

Discharge counter schematic diagram;
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g. Outline drawings of each insulating base showing dimensions and 
mounting details;

h. Certificate Design Test and Routine Tests Reports

I. Field Tests to be conducted after installation at site and Field Tests 
Reports duly signed and witnessed by NPC's representative(s);

J.

k.

Complete instruction manuals for installation, operation and 
maintenance:

ISO 9001 Certification of the proposed manufacturer;

l. Detaiied QA Program based on ISO 9001; and

m. As-built drawings as finally approved.

NPC’s general review of drawings and information or waiver of same shall not 
in any way relieve Contractor or any of its responsibilities to meet all 
requirements of this specification.
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EW-8.0 INSTRUMENT TRANSFORMERS 

EW-8.1 CURRENT TRANSFORMER

EW-8.1.1 SCOPE

EW-8.1.1.1 General

This specification covers the technical and associated requirements for 
current transformers rated 69 kV and above for use in electric power 
generating stations, switchyard and substation.

It is not NPC's intent to specify all technical requirements nor to set forth 
those requirements adequately covered by applicable codes and standards. 
The Contractor shall furnish high quality ourrent transformer meeting the 
requirements of this specification and Industry standards.

The Contractor shall bear full responsibility that the equipment has been 
designed and fabricated In accordance with all codes, standards, and 
applicable governmental regulations and performs under the conditions and 
to the standards specified herein.

No departure shall be made from this specification and standards unless 
waived or modified in writing by NPC. The Contractor shall obtain from its 
subcontractors a statement as to the compliance with this specification 
without exception and/or if there are any exceptions, these shall be described 
in detail and included in the Contractor’s proposal. The Contractor shall add a 
statement that no exceptions are taken to this specification.

EW-8.1.1.2 Work to be Provided by the Contractor

The Contractor shall provide the equipment, accessories and services 
delineated in Section B.1.0 of the Technical Data Sheets.

EW-8.1.1,3 Work to be Provided by NPC

NPC shall provide the materials (if any) and services listed In Section B.1.0 of 
the Technical Data Sheets.

EW-8.1.2 CODES AND STANDARDS

EW-8.1.2.1 General

The current transformer furnished shall be in accordance with, but not limited 
to, the latest issues of the following codes and standards, including all 
addenda, in effect at time of purchase order unless otherwise stated in this 
specification:

ANSI/IEEE

C57.13
C57.13.1

American National Standards Institute and/or Institute of 
Electrical & Electronic Engineers

Standard Requirements for Instrument Transformers 
Guide for Field Testing of Relay Current Transformers
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lEC International Electro-Technical Commission

60044-1 Current Transformers
60044-6 Requirements for Protective Current Transformers for

Transient Performance
60060-1 High Voltage Test Techniques - Part 1: General Definitions

and Test Requirements
60071-1 Insulation Coordination
60085 Thermal Evaluation and Classification of Electrical Insulation
60287 Partial Discharge Measurements
60567 Guide for Sampling of gases and of Oil from Oil-filled

Electrical Equipment and for the Analysis of Free and 
Dissolved Gases

60815 Guide for the Selection of Insulators in Respect of Polluted
Conditions

ISO

9001

9002

International Standards Organization

Quality System Model for Quality Assurance in 
Design/Development, Manufacture and Testing 
Quality System Modei for Quaiity Assurance in Production, 
Installation and Servicing

These codes and standards set forth minimum requirements which may be 
exceeded by Contractor if, in Contractor’s judgment and with NPC’s 
acceptance, superior or more economic designs or materials are available for 
successful and continuous operation of Contractor’s equipment as required in 
this specification.

EW-8.1.3 TECHNICAL REQUIREMENTS

EW-8.1.3.1 Description of Services

The current transformer's) covered by this specification is (are) for use in a 
generating station and/or a substation. The application details are in the 
Technical Data Sheets.

All materials and parts which are not specifically mentioned herein but are 
necessary for the proper erection, assembiy and safe operation of the current 
transformer shall be furnished at no increase in cost to the NPC.

EW-8.1.3.2 Design Requirements

Current transformers shall be provided for all breakers as shown in the bid 
drawings. It shall be of single pole, outdoor, free standing type or of bushing 
type erected in the circuit breaker bushings. Depending on the requirement 
stated in the Technical Data Sheets, the insulation medium could either be oil 
or gas (SF6) insulated current transformer.

For bushing type CT, it shall be installed in the bushing turrets of the breaker. 
Three (3) secondary windings shall be provided in each bushing turret of the 
circuit breakers unless otherwise specified in the Technical Data Sheets.
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For free standing type CTs, it shall be mounted on a separate structure or on 
the breaker structure. Each CT shall be equipped with the required secondary 
windings mentioned in the Technical Data Sheets.

The free standing oil insulated current transformer shall be hermetically 
sealed by stainless steel metallic bellows. All sealing shall be located below 
the oil level. Expansion room shall be of gas cushion type. Oil level indicators 
shall be easily readable from the ground level and without having to move 
parts.

The primary and secondary winding of the SF6 gas insulated CTs shall be 
housed in a non-corrosive cylinder. SF6 gas detection system shall be 
provided which continuously monitors the condition of the gas inside the 
cylinder. Alarm signals shall be initiated in case of gas leakage or low density 
of gas. Auxiliary contacts shall be provided for remote indication of the gas 
level and shall be interfaced with the Microprocessor Based Substation 
Control (MBSC) system for the substation, if required in the Technical Data 
Sheets.

The CTs shall have adequate thermal capacity to carry without injury the 
momentary current capability of the circuit breaker.

Current transformers provided for protective purposes shali have overcurrent 
and saturation factors not less than those corresponding to the design short 
circuit level of the system. The CT output must accurately represent the 
transmission line values during both steady-state and transient conditions.

The CTs can either have a single or multi ratio as described in the Technical 
Data Sheets with the taps shown on the single line diagram. The design of 
one of the winding can be changed without affecting the ratio of the other 
winding.

The knee-point voltage of the CT shall be according to applicable ANSI of lEC 
Standards such that the CT will not saturate during normal or maximum 
design short circuit current operation.

All taps of each winding shall be connected to a terminal block in the 
secondary terminal junction box so that changes In ratio can be made at the 
terminal box.

EW-8.1.3,3 Design and Construction Features 

General

The material and workmanship throughout shall be of best quality and in 
accordance with the modem practices. The design shall be such that 
installation, replacement and general maintenance may be undertaken with a 
minimum of time and expense.

The metal housing which forms the top of the CTs and complete protection 
from weather shall be easily removable, should it be necessary to “top-up" the 
oil chamber, if free standing CTs are supplied.
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For oil insulated CTs, an oil gauge and an oil drain valve shall be fitted on 
each unit containing oil. The porcelain used for the free standing CTs shall be 
single piece type.

Housing and Tanks of Free Standing CTs

The housing or tanks shall be of welded steel plate construction and of 
sufficient strength and rigidity to provide a tight-fitting gasket and sealed 
enclosure. All components shall be manufactured from non-corrosive material 
or shall be suitably protected against corrosion.

The complete assemblies shall form sealed enclosures capable of sustaining 
full pressure developed within housing or tank, either above or below 
atmospheric, under normal conditions of operation. The windings and 
bushings shall be hermetically sealed to prevent the entrance of moisture or 
leakage of dielectric when the current transformer is Installed or when under 
transportation.

Core and Windings

The core shall be made of high quality non-aging oriented silicon steel to give 
the best magnetic characteristics. The windings shall be properly insulated for 
the specified insulation class and shall be capable of withstanding the 
maximum temperature under service conditions specified.

The core and winding structure shall be rigidly braced and clamped to sustain 
the mechanical forces under rated dynamic current and to prevent shifting of 
parts under transportation handling and installation.

The design of core and windings shall be such as to ensure high accuracy, 
uniform impulse distribution and low leakage reactance. Each secondary 
winding shall be wound on a separate core.

Temperature Rise

The temperature rise of the current transformer under conditions specified in 
lEC 60044-1 and ANSI C57.13 shall be based on a 55°C rise.

Primary Terminals of Free Standing CT’s

The primary terminals shall be suitable for connection of copper or aluminum 
conductors without the use of bimetal inserts.

The terminal pads shall be provided with four 14.3 mm (9/16 inch) diameter 
holes with 45 mm (1-3/4 Inch) spacing between the centers of each hole in 
accordance with the standard NEMA 4 holes arrangement.

The terminal pads shall be of high conductivity bronze or copper and shall be 
plated with hot flowed electro-tin to a thickness of not less than 0.127 mm 
(0.005 inch) or an aluminum alloy with hardness Hb minimum of 750 N/mm2. 
Whenever larger terminal pads are required for higher current rating, the 
mounting holes shall conform to NEMA Standards, and details of the 
mounting holes shall be submitted for approval.

NATIONAL POWER CORPORATION Vl-EW-161



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, CONSTRUCTION. INSTALLATION. 
TESTING, AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

Lu2P2tZ1223Sdq

The static forces (horizontal and vertical forces) that it can withstand when 
applied at the outermost point of the terminals the greatest static and dynamic 
forces permitted shall be specified by Contractor.

Secondary Terminals

Secondary terminals shall be fixed studs mounted in a non-corrosive 
weatherproofed terminal box in the side of the transformer.

Terminal clamps for secondary windings and earthing clamps shall be 
designed for the connection of one or two conductors of stranded type up to 8 
mm2 and be so constructed that the conductors, without damage can be 
connected without the cable lugs.

Secondary Terminal Box

The box shall be weatherproof and corrosion-proof and shall have top and 
bottom hub plates drilled and tapped for standard type of rigid conduit of the 
following size:

Secondary winding having
three or four cores 3-62 mm (2-inch hole)

The secondary terminal box shall have protection degree of IP55.

Interconnecting conduits including accessories, necessary to run the cables 
between the secondary terminal box of the individual and the common 
terminal box or junction box shall be provided by the Contractor as part of the 
supply for current transformer.

The terminal box shall be spacious enough to allow connection of necessary 
connecting leads to be performed comfortably.

Protective Devices

For 500 kV system voltage, the free standing current transformer shall be 
equipped with a primary bypass protective device or surge arrester for 
protection of the winding from high voltage surges unless data can be 
furnished for NPC’s approval which demonstrates that primary protective 
devices are not required.

Earth Terminals

Size of earth terminals shall be suitable for the ground conductors specified in 
the Technical Data Sheets.

Terminal connector shall be made of high conductivity material and shall be 
completed with corrosion resistance bolts, nuts and lock washers.

Secondary Terminal Junction Box

For interconnection of the cun-ent transformers on the secondary side, 
common terminal box or junction box shall be provided and mounted on the 
supporting structure. Junction boxes if specified in the Technical Data Sheets.
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shall be rigid, weather proof, rain-fight type complete with ring tongue type 
terminal blocks suitable for cable size for 2 x 8 mm2 for termination of the 
secondary circuit connections.

It shall be made of metal which will resist corrosion on both inside and outside 
surfaces; othenAiise they shall be suitably protected by galvanizing (hot-dip) or 
painting.

Surface preparation and coatings of the common interconnecting junction box 
shall conform to the provision of Section EW-1.12 of the General Technical 
Requirements.

Cover of the junction box shall be of the hinged door type complete with 
sealing gaskets and door handle.

In case the junction box Is made of steel sheet, the thickness of such steel 
sheet shall be at least 3 mm.

Junction boxes shall be sized and arranged to provide easy access for 
external cables, with adequate space for internal wiring and installed 
equipment.

For each junction box type, provisions for knockout type holes of sufficient 
size and dimension shall be provided.

The mounting accessories of junction boxes on supporting structures shall be 
supplied.

The degree of protection of the junction box shall be IP54.

Secondary Terminal Blocks

Terminal blocks shall be provided both for the terminal box and the common 
secondary junction box for terminating the secondary winding terminals and 
external cables.

The terminal blocks shall be rated for 600Vac, 30A, shorting type and must be 
capable of handling a maximum of two 8 mm2 conductors per terminal. It shall 
be provided with white marking strip without covers. The white marking strips 
shall be marked with a circuit designation which will identify the circuit. The 
designation shall be related to the wiring schematic and connection diagrams.

All internal wiring shall be supplied with wire designation sleeves marked to 
conform with the terminal blocks and equipment drawings. These sleeves 
shall be machine stamped or engraved.

All wires terminated on the terminal blocks shall be furnished with crimped or 
ring type connectors. Extra terminals shall be provided for grounding cable 
shields and future modifications.

Insulators

Insulators used for the free standing current transformer shall have an 
adequate mechanical and electrical strength. Porcelain housings shall be wet

NATIONAL POWER CORPORATION VI-EW-163



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. CONSTRUCTION, INSTALLATION. 
TESTING, AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

LuzP21Z1223Sdg

process, homogenous and free from blisters, burrs and other defects and 
shall be well vitrified, tough and impervious to moisture. Composite insulators, 
if required in the Technical Data Sheets, shall be 100% silicone rubber.

The porcelain insulators shall be so designed that there will be no undue 
stress on any parts due to temperature change. Fittings made of steel shall 
be galvanized or made of stainless steel.

Mechanical Strength

The free standing current transformer shall be designed to withstand the 
mechanical stresses which can arise as a result of forces on the primary 
terminals In accordance with the Technical Data Sheets.

Transient Performance

The secondary cores for use with transmission line protective relay systems 
shall be furnished with gaps to reduce the remanence, and designed with a 
low enough secondary time constant such that the maximum instantaneous 
error during current flow after circuit breaker reclosing is less than the value 
specified on the Technical Data Sheets.

The design of secondary cores for use with transmission line protective relay 
systems shall be satisfactory for the conditions specified In the Technical 
Data Sheets including the specified circuit breaker reclosing operation. They 
shall permit one cycle of accurate, undistorted output prior to any saturation 
for a full asymmetrical short circuit condition.

Supporting Structures

Supporting structures for the free standing CTs if specified in the Technical 
Data Sheets, shall be hot-dip galvanized after fabrication in accordance with 
ASTM designation A123 and A153.

All necessary galvanized bolts, nuts and washers to complete the erection 
shall be furnished including embedded anchor bolts for securing the 
supporting structures to the concrete foundation.

All individual pieces of the supporting structure shall be marked with the 
correct designations shown on the approved shop drawings. Marking shall be 
done by die stamping the marks into the metal before galvanizing and shall 
be clearly legible after galvanizing. The number and letter shall be a minimum 
of 12 mm in height and 8 mm wide.

Finished materials shall be dipped into the solution of dichromate after 
galvanizing for white rust protection.

EW-8.1.3.4 Other Technical Requirements for the Current Transformer

Other features for the current transformer, if required by the NPC, are stated 
in the Technical Data Sheets which must be compiied, provided or furnished 
by the Contractor.
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EW-8.1.4 INSTALLATION

Installation will be by Contractor unless specined otherwise In Section B.1.0 of 
the Technical Data Sheets.

When the installation is by Contractor, such as for turn-key contracts 
complete details of proper handling, transport and storage, installation, 
testing, commissioning, performance guarantees, etc. shall be provided for 
NPC’s review and approval.

EW-8.1.5 TESTS

EW-8.1.5.1 General

The Contractor shall carry out at his own expense all tests necessary to 
ensure the satisfactory design and manufacture of the current transformer in 
accordance with ANSI C57.13 or equivalent lEC Standards and the present 
specifications.

Each current transformer shall be completely assembled and adjusted at the 
factory and given the manufacturer’s Routine Shop Tests and also other test 
as specified hereunder in Section EW-8.1.5.3. All parts shall be properly 
marked for ease of assembly in the field. All tests required In Section EW- 
8.1.5.3 shall be witnessed by the NPC or his authorized representative unless 
waived in writing, and no equipment shall be shipped until released for 
shipment by the NPC or his authorized representative.

The Contractor shall make all preparation for tests and provide the test 
apparatus and personnel and shall notify the NPC the date of the test forty- 
five (45) days in advance.

Design tests in accordance with Section EW-8.1.5.2 are always required 
when the current transformer type and rating is Contractor's new design or 
Contractor’s previous design with significant design changes (i.e. prototype).

If current transformer is not a prototype and if design tests are not specified in 
the Technical Data Sheets, certified test reports of duplicated production type 
are acceptable if so specified in the same section.

If tests are required, the Contractor shall submit the test procedures the 
Contractor intends to use. Actual test procedures to be used shall be subject 
to the NPC’s acceptance.

All applicable production tests in accordance with ANSI C57.13 or lEC 
equivalent shall be performed on each current transformers and reports are 
required.

The Contractor shall submit the test procedure of routine tests and actual 
design tests to NPC for approval. The test procedure shall consist of 
procedures, applied voltage, current and criteria to justify the result of the 
tests.
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Additional tests, if specified In the Technical Data Sheets, are required by 
NPC.

EW-8.1.5.2 Design Test

I
I

I

One unit of each type and model of current transformer shall be subject to the 
test specified below. Previous design test records for an Identical unit 
witnessed or inspected by a third party, maybe furnished instead of 
performing an actual design test, unless otherwise specified in the Technical 
Data Sheets.

The tests shall be performed in accordance with the latest ANSI/IEEE C57.13 
or equivalent lEC Standards. These tests shall include, but not limited to the 
following:

a. Short time mechanical current rating test

b. Short time thermal current rating lest

c. Temperature rise test at maximum rated current (of continuous thermal 
current rating factor)

d. Power frequency withstand voltage (wet) test

e. Impulse voltage withstand test

f. Wet and dry switching impulse voltage withstand test, 1175 kV crest 
minimum, 250 x 2500 us positive and negative waves per ANSI/IEEE 
C37.09 for the 500 kV current transformers.

g. Transient performance test

h. RIV lest In accordance with NEMA Publication No. 107.

i. Measurement of open-circuit voltage test

j. Creepage distance measurement. The actual test shall be performed 
on the CT being supplied.

k. Chopped wave impulse reliability test, only for inverted type (top core). 
Twelve (12) sets of 50 negative chopped wave impulse (total of 600 
chopped wave impulse) shall be performed and increase of dissolved 
gas in the oil shall be measured.

EW-8.1.5.3 Routine Tests

Each current transformer shall be completely assembled at the factory and 
tested in accordance with the applicable requirements of ANSI C57.13 or 
equivalent lEC Standards.

The following routine tests, but not limited to the following shall be witnessed 
by the NPC or his authorized representative(s) unless otherwise waived in 
writing:
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a.

b.

c.

d.

e.

f.

Applied voltage test 

Induced voltage test

Accuracy test for each ratio of all winding (including excitation curve of 
one unit of each item for relaying class)

Polarity check

Winding resistance measurement for maximum ratio of all winding but 
one unit of each Item shall be performed for each ratio of all winding.

Insulation resistance measurement or insulation power factor 
measurement.

g. Partial discharge measurement

h. Dissolved gas analysis test.

EW-8.1.6 DATA AND DOCUMENTATION REQUIREMENTS 

EW-8.1.6.1 Gerteral

Contractor-furnished data and information shali be the guaranteed 
performance data, predicted performance interface requirements and 
construction features of all Contractor’s furnished equipment. The accuracy 
of such information and its compatibility with overail performance 
requirements specified by NPC are the sole responsibility of the Contractor.

All information submitted as part of Proposal Data will become part of contract 
data for successful bidder. Any deviation from such data requires NPC’s 
approvai.

EW-8.1.6.2 Data and Information to be Submitted During Post Qualification

Contractor shall furnish during post qualification the filled-in Section B.8.1 of 
the Technicai Data Sheets.

EW-8.1.6.3 Data and Information to be Submitted After Award of Contract

The following items shall be submitted before the final shipment of the 
equipment.

a. Brochures and catalogues to support the filled-in Technical Data Sheets 
and to allow NPC to evaluate the equipment/maferials being offered;

b. Outline drawings of each current transformer and supporting structure, 
showing:

1.
2.

Overall dimensions;
Mounting dimensions including location and size of anchor bolt 
holes, including base drilling plan;

3. Grounding pad and ground terminal location and details;
4. Recommended minimum clearance;
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I

EW-8.2

EW-8.2.1

5.
6.
7.

8.

9.

Total net weight of current transformer and supporting structure; 
Center of gravity of complete assembly;
Elevations and sectional views with component parts identification 
by description and/or catalogue number;
Rating and identification nameplate location. The nameplate shall 
also include the creepage distance and cantilever strength of 
insulator column;
Line terminal location and dimensional data including hole size 
and spacing;

c.

d.

e.

f.

9-

h.

i.

j-

Support and/or foundation drawings for current transformer;

Individual terminal boxes, common terminal box and terminal blocks 
details and schematic diagram;

For SFe insulated CTs, details of SF6 gas density/leakage monitor;

Complete instruction manual covering installation, operation and 
maintenance;

Detailed QA Program based on ISO 9001 Certification;

ISO 9001 Certification of the proposed manufacturer;

Routine Test Reports: and

Field Tests Reports to be performed and Field Test Reports duly signed 
and witnessed by NPC's representative(s);

The Contractor shall furnish in the manner, number of copies and within the 
time set forth in the contract, instruction manuals in accordance with Section 
GW-2.9 of the General Works.

VOLTAGE TRANSFORMER

SCOPE

EW*8.2.1.1 General

This specification covers the technical and associated requirements for 
voltage transformers rated 69 kV and above for use in electric power 
generating station, switchyard and substation. The high voltage system is 
effectively grounded.

It is not NPC's intent to specify all technical requirements nor to set forth 
those requirements adequately covered by applicable codes and standards. 
The Contractor shall furnish high quality voltage transformer meeting the 
requirements of these specification and industry standards.

The Contractor shall bear full responsibility that the equipment has been 
designed and fabricated in accordance with all codes, standards, and 
applicable governmental regulations and performs under the conditions and 
to the standards specified herein.
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No departure shall be made from these specification and standards unless 
waived or modified in writing by NPC. The Contractor shall obtain from its 
subcontractors a statement as to the compliance with this specification 
without exception and/or if there are any exceptions, these shall be described 
in detail and included in the Contractor’s proposal. The Contractor shall add a 
Statement that no other exceptions are taken to this specification.

EW-8.2.1.2 Works to be Provided by the Contractor

The Contractor shall provide the equipment, accessories and services 
delineated in Section B.1.0 of the Technical Data Sheets.

EW-8.2.1.3 Works to be Provided by NPC

NPC shall provide the materials {if any) and services listed in Section B.1.0 of 
the Technical Data Sheets.

EW.8.2.2 CODES AND STANDARDS

EW-8.2.2.1 General

The voltage transformer furnished shall be in accordance with, but not limited 
to, the latest issues of the following applicable standards, including all 
addenda, in effect at time of purchase order unless otherwise stated in this 
specification.

ANSI/IEEE

C57.13
C93.1
C93.2

lEC

60044-2
60060-1

60071-1
60085
60186

60358
60567

60815

ISO

9001

American National Standards Institute and/or Institute of 
Electrical & Electronic Engineers

Standard Requirements for Instrument Transformers 
Coupling Capacitor and Capacitor Dividers 
Capacitor Voltage Transformers

International Electro-Technical Commission

Inductive Voltage Transformers
High Voltage Test Techniques - Part 1: General Definitions 
and Test Requirements 
Insulation Coordination
Thermal Evaluation and Classification of Electrical Insulation
Voltage Transformers, Chapter IV; Requirements for
Capacitive Voltage Transformers
Coupling Capacitors and Capacitor Dividers
Guide for Sampling of gases and of Oil from Oil-filled
Electrical Equipment and for the Analysis of Free and
Dissolved Gases
Guide for the Selection of Insulators in Respect of Polluted 
Conditions

International Standards Organization

Quality System Model for Quality Assurance in 
Design/Development, Manufacture and Testing
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9002 Quality System Model for Quality Assurance in Production, 
Installation and Servicing

These codes and standards set forth minimum requirements which may be 
exceeded by Contractor if. in Contractor’s judgment and with NPC’s 
acceptance, superior or more economic designs or materials are available for 
successful and continuous operation of Contractor’s equipment as required in 
this specification.

EW-8.2.3 TECHNICAL REQUIREMENTS

EW-8.2.3.1 Description of Services

The voltage transformer's) covered by this specification is (are) for use In a 
generating station and/or a substation. The application details are in the 
Technical Data Sheets.

All materials and parts which are not specifically mentioned herein but are or 
the proper erection, assembly and safe operation of the voltage transformer 
shall be furnished at no increase in cost to the NPC.

EW-8.2.3.2 Design Requirements

The voltage transformer shall be single-phase, connected between phase and 
earth and suitable for outdoor installation.

Depending on the requirement, it can either be an inductive or a capacitive 
voltage transformer or a mixture of two types with the insulating medium 
either oil-immersed, self-cooled or SF6 gas as specified in the Technical Data 
Sheets.

Voltage transformer shall be hermetically sealed. Inner insulation shall be 
satisfactorily and permanently protected against moisture. Associated gaskets 
shall be resistant to sun, air, oil and water.

Accuracy shall be maintained even when pollution Is such that the external 
leakage or creepage current down the insulator body reaches a value greater 
than what is allowed.

The metallic lower part of the voltage transformer shall be provided with at 
least one earthing clamp suited for sizes of 60 mm2 to 120 mm2 copper 
conductor.

EW-8.2,3.3 Design and Construction Features 

General

Tanks for hermetically sealed, oil filled VTs shall have an oil level gauge or 
indicator readable from ground level, which shows that the hermetic sealing 
remains intact.

Oil-filled transformers shall be provided with appropriately located fill and 
drain plugs.
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The core of an inductive or magnetic type VT shall have an interleave yokes 
and limb lamination made of high grade silicon stamping. These shall be 
insulated with insulated bolts. The high voltage coils shall be assembled to 
obtain a uniform distribution of the voltage gradients during impulse voltage 
conditions avoiding weak points in the insulation.

The capacitor elements of CVTs shall consist of a certain number of individual 
sections in series. Each section shall be made of an assembly of special 
paper and foil, non-inductive wound and impregnated. It shall be placed in the 
insulator housing in order to assure that all the capacitor elements have 
always the same temperature and to reduce measuring errors on the 
capacitive potential device during period changes of external temperature. 
The insulator housing can either be porcelain or composite type of insulator 
as required in the Technical Data Sheets.

The arrangement of a capacitor voltage transformer shall be such that the 
capacitive voltage divider and the intermediate voltage transformer are 
assembled together in one unit. No other arrangement will be accepted.

The neutral end of the primary winding shall not be earthed to the tank but 
brought out to a bushing. The neutral terminal bushing shall be able to 
withstand a test voltage of 2 kV rms for one minute.

When the CVTs are specified for revenue metering, the capacitors shall be 
mixed dielectric type (film and paper impregnated with synthetic oil) to 
guarantee the best possible stability over a wide temperature range and a 
long service life.

The accuracy for each winding shall be fulfilled in one step without any 
reconnection or use of external burdens. The accuracy shall be able to be 
adjusted externally.

Temperature Rise

The temperature rise of the voltage transformer under conditions specified in 
ANSI C57.13 or equivalent lEC Standards shall be based on a 55°C rise.

Primary Terminals

The primary terminals shall be suitable for connection of copper or aluminum 
conductors without the use of bimetal inserts.

The terminal pads shall be provided with four 14.3 mm (9/16 inch) diameter 
holes with 45 mm (1-3/4 inch) spacing between the centers of each hole in 
accordance with the standard NEMA 4 holes arrangement.

The terminal pads shall be of high conductivity bronze or copper and shall be 
plated with hot flowed electro-tin to a thickness of not less than 0.127 mm 
(0.005 inch) or an aluminum alloy with hardness Hb minimum of 750 N/mm2. 
Whenever large terminal pads are required for higher current rating, the 
mounting holes shall conform to NEMA Standards, and details of the 
mounting holes shall be submitted for approval.
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The Static forces (horizontal and vertical forces) that it can withstand when 
applied at the outermost point of the terminals including the greatest static 
and dynamic forces permitted shall be specified by Contractor.

Secondary Terminals

Secondary terminals shall be fixed studs mounted in a weather proof terminal 
box in the side of the transformer.

Terminal clamps for secondary windings and earthing clamps shall be 
designed for the connection of one or two conductors of stranded type up to 8 
mm2 and be so constructed that the conductors, without damage can be 
connected without the cable lugs.

All coupling capacitor voltage transformers and coupling capacitors 
completed with carrier accessories shall be equipped with carrier terminal 
connectors suitable for 12-24 mm2 copper cable and located inside of 
secondary terminal box for easy access of connection. The cable hole with 
cable gland suitable for 20 mm outside diameter cable shall be provided at 
the bottom of secondary terminal box. The insulation level of carrier terminal 
shall be the same as carrier drain coil as specified in the Technical Data 
Sheets.

Secondary Terminal Box

The box shall be weatherproof and corrosion-proof and shall have top and 
bottom hub plates drilled and tapped for standard type of rigid conduit of the 
following size:

Secondary winding having
two or three windings 3 - 62 mm (2-inch hole)

The secondary terminal box shall have protection degree of IP54.

Interconnecting conduits including accessories, necessary to run the cables 
secondary terminal box of the individual and the common terminal box or 
junction box shall be provided by the Contractor as part of the supply for 
voltage transformer.

The terminal box shall be spacious enough to allow connection of necessary 
connecting leads to be performed comfortably.

Protective Devices

The secondary circuits shall be protected by miniature circuit breakers 
(MCCB’s) of adequate characteristics. Each MCCB shall have thermal and 
instantaneous magnetic trip devices for overload and short circuit protection 
and shall be provided with suitable number of auxiliary contacts for local and 
remote annunciation to interface tripping with the main control board or with 
the Microprocessor Based Substation Control (MBSC) System if the 
substation control is through the MBSC.

For coupling capacitor voltage transformer, a potential grounding switch shall 
be provided.
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Earth Terminals

Size of earth terminals shall be suitable to the ground conductors specified In 
the Technical Data Sheets.

Terminal connector shall be made of high conductivity material and shall be 
completed with corrosion resistance bolts, nuts and lock washers.

Secondary Terminal Junction Box

For interconnection of the voltage transformers on the secondary side, 
common terminal box or junction box shall be provided and mounted on the 
supporting structure. Junction boxes if specified in the Technical Data Sheets, 
shall be rigid, weather proof, rain tight type complete with ring tongue terminal 
blocks suitable for termination of the secondary circuit connections, consisting 
of two conductors of 8 mm2 size.

It shall be made of metal which will resist corrosion on both inside and outside 
surfaces, otherwise they shall be suitably protected by galvanizing (hot-dip) or 
painting.

Surface preparation and coatings of the common interconnecting junction box 
shall conform to the provision of Section EW-1.12 of the General Technical 
Requirements.

Cover of the junction box shall be of the hinge door type complete with 
sealing gaskets and door handle.

In case the junction box is made of steel sheet, the thickness of such steel 
sheet shall be at least 3 mm.

Junction boxes shall be sized and arranged to provide easy access for 
external cables, with adequate space for internal wiring and installed 
equipment.

For each junction box type, installed equipment provisions of 5 knockout type 
holes 62 mm diameter size shall be provided.

Each junction box shall be provided with 2-spare miniature circuit breakers of 
each circuit breaker rating and the spare miniature circuit breakers shall be 
properly kept in the junction box.

The mounting accessories of junction boxes on supporting structures shall be 
supplied.

The degree of protection of the junction box shall be IP54.

Secondary Terminal Blocks

Terminal blocks shall be provided both for the terminal box and the common 
secondary junction box for terminating the secondary winding terminals and 
external cables.
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The terminal blocks shall be rated for 600 Vac, 30 A and must be capable of 
handling a maximum of two 8 mm2 conductors per terminal. It shall be 
provided with white marking strip without covers. The white marking strips 
shall be marked with a circuit designation which will identify the circuit. The 
designation shall be related to the wiring schematic and connection diagrams.

All internal wiring shall be supplied with wire designation sleeves marked to 
conform with the terminal blocks and equipment drawings. These sleeve 
markings shall be machine stamped or engraved.
All wires terminated on the terminal blocks shall be furnished with crimped or 
ring type connectors. Extra terminals shall be provided for grounding cable 
shields and future modifications.

Terminal connectors suitable for 16 mm2 - 25 mm2 copper cable shall also be 
provided for the RF carrier leads when the voltage transformers are specified 
with carrier accessories.

Insutators

Insulator used for the voltage transformer shall have an adequate mechanical 
and electrical strength. Porcelain housings shall be wet process, homogenous 
and free from blisters, burrs and other defects. Composite insulators, if 
required In the Technical Data Sheets shall be 100% silicone rubber.

The porcelain used for capacitor voltage divider of the CVT shall be so 
designed as to give sufficient safety margins for normal wind loads and line 
conductor forces. For special applications, the CVT shall be designed to allow 
for the mounting of a line trap in the top, if required in the Technical Data 
Sheets.

Mechanical Strength

The voltage transformer shall be designed to withstand the mechanical 
stresses which can arise as a result of forces on the primary terminals 
mentioned In this section.

Ferro-resonance

For coupling capacitor potential device, the design shall be incorporated with 
sufficient suppression of ferro-resonance conditions, adequate damping of 
transient phenomena and assurance of high accuracy with high burden and 
insurance against frequency variation. This device shall be independent of the 
size of the connected burden and shall protect the transformers without 
connection to any external burdens.

The device shall be accessible for control measurement of the damping circuit 
components.

Corona Rinos

Corona rings shall be supplied, if required in the Technical Data Sheets to 
meet specified RIV levels.
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SuoDOrtino Structures

Supporting structures, if specified in the Technical Data Sheets, shall be hot- 
dip galvanized after fabrication in accordance with ASTM designation A123 
and A153.

All necessary galvanized bolts, nuts and washers to complete the erection 
shall be furnished including embedded anchor bolts for securing the 
supporting stmctures to the concrete foundation.

All individual pieces of the supporting structure shall be marked with the 
correct designations shown on the approved shop drawings. Marking shall be 
done by die stamping the marks into the metal before galvanizing and shall 
be clearly legible after galvanizing. The number and letter shall be minimum 
of 12 mm in height and 8 mm wide.

Finished materials shall be dipped into the solution of dichromate after 
galvanizing for white rust protection.

EW-8.2.3.4 Other Technical Requirements

Other features for the voltage transformer, if required by the NPC, are stated 
in the Technical Data Sheets, which must be complied, provided or furnished 
by the Contractor.

EW-8.2.4 INSTALLATION

EW-8.2.5

EW-8.2.5.1

Installation vrill be by Contractor unless specified otherwise in Section B.1.0 of 
the Technical Data Sheets.

When the installation is by Contractor, such as for turnkey contracts complete 
details of proper handling, transport and storage, installation, testing, 
commissioning, performance guarantees, etc. shall be provided for NPC's 
review and approval.

TESTS

General

The Contractor shall carry out at his own expense all tests necessary to 
ensure the satisfactory design and manufacture of the voltage transformer in 
accordance with ANSI C57.13 or equivalent lEC Standard and this 
specification.

Each voltage transformer shall be completely assembled and adjusted at the 
factory and given the manufacturer’s routine Shop Tests and also other tests 
as specified hereunder in Section EW-8.2.5.2. All parts shall be properly 
marked for ease of assembly in the field. All tests required in EW-8.2.5.2, 
Item “b", shall be witnessed by the NPC or his authorized representative 
unless waived in writing, and no equipment shall be shipped until released for 
shipment by the NPC or his authorized representative.
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The Contractor shall make all preparations for tests and provide the test 
apparatus and personnel and shall notify the NPC the date of the test forty- 
five (45) days in advance.

Design tests in accordance with Section EW-8.2.5.2 are always required 
when the voltage transformer type and rating is Contractor’s new design or 
Contractor’s previous design with significant design changes (i.e. prototype).

if voltage transformer is not a prototype and if design tests are not specified in 
the Technical Data Sheets, certified test reports of duplicated production type 
are acceptable if so specified In the same section.
If tests are required, the Contractor shall submit the test procedures the 
Contractor Intends to use. Actual test procedures to be used shall be subject 
to NPC’s acceptance.

All applicable production test in accordance with ANSI C57.13 or lEC 
equivalent shall be performed on each voltage transformer and reports are 
required.

Additional tests, if specified In the Technical Data Sheets, are reouired bv 
NPC.

EW-8.2.5.2 Tests at Workshop

Each voltage transformer shall be completely assembled at the factory and 
tested in accordance with the applicable requirements of ANSI C57.13 and 
ANSI C93.2 or equivalent lEC Standards for the CVTs.

a. Previous design test records for an identical unit witnessed or inspected 
by a third parfy, maybe furnished Instead of performing an actual design 
test, unless otherwise specified in the Technical Data Sheets. The 
design tests shall include but not limited to the following:

1. For magnetic type voltage transformers:

II.
ill.
iv.
V.
vi.

Short time mechanical rating test 
Short circuit thermal capability test 
Temperature rise test at thermal burden rating 
Power frequency voltage withstand (wet) test 
Impulse voltage withstand test
Creepage distance measurement. The actual test shall be 
performed on VT being supplied.

2. For Coupling Capacitor Voltage Transformer (CCVT)

I.
ii.
ill.
iv.
v.
vi.
vii.

Power frequency withstand voltage (wet) test 
Impulse test
Radio-influence voltage test 
Accuracy test 
Short-time overvoltage test 
Thermal burden test 
Short circuit test
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VIII.

IX.

X.
xi.

xii.

xiii.
xiv.
XV.
xvl.

Ferroresonance test. The actual test shall be perfoimed on 
CCVT being supplied. The oscillographic records of test 
performed shall be submitted.
Transient response test. The actual test shall be performed 
on CCVT being supplied. The peak value of any transient 
oscillation of the secondary output voltage shall decay within 
one cycle of rated frequency, to a value of less than 10% of 
the peak value before short circuit. The oscillographic 
records of the test performed shall be submitted.
Carrier frequency insertion loss
Carrier drain coil rated frequency voltage drop and insulation 
level tests
Low voltage terminal stray capacitance and stray inductance 
tests
Carrier frequency capacitance and dissipation factor tests 
Mechanical tests (cantilever test)
Low voltage terminal insulation level test
Creepage distance measurement. The actual test shall be
performed on CCVT being supplied.

3. For Coupling Capacitor. Tests shall be performed in acoordance 
with the latest ANSI C93.1.

Power frequency withstand (wet) test 
Impulse test
Radio Influence voltage test
Low voltage terminal stray capacitance and stray 
conductance tests
Cam'er drain coll insertion loss rated frequency voltage drop, 
and insulation level tests
Carrier frequency capacitance and dissipation factor test 
Mechanical test (cantilever test)
Low voltage terminal insulation level test
Creepage distance measurement. The actual test shall be
performed on Coupling Capacitor being supplied

IV.

V.

VI.
vii.
viii. 
lx.

b. In addition, each voltage transformer shall be subjected to the following 
routine tests, to be witnessed by the NPC or his authorized 
representatIve/s unless otherwise waived In writing;

1. For magnetic voltage transformer

Applied voltage test 
Induced voltage tests 
Accuracy test 
Polarity check
Winding resistance measurement for each ratio of all 
windings
Insulation resistance measurement or insulation power
factor measurement
Partial discharge measurement

V.
V.

vi.

vii.
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2. For CCVT

}. On the capacitor divider

Capacitance and dissipation factor measurement 
before and after power frequency withstand voltage 
(dry) test
Power frequency withstand voltage (dry) test 
Partial discharge measurement

ii. On the electromagnetic unit

Induced potential test on the primary circuit 
Applied potential lest on the secondary circuit

iii. On the complete CCVT

Accuracy test 
Polarity check 
Protective-gap setting

3.

I

For coupling capacitor 

Tests to be performed will be same as in Item M2.i".

EW-8.2.5.3 Other Tests

In addition to the tests mentioned above, the other equipment attached as an 
accessory to the voltage transformer shall be tested in accordance with the 
test mentioned on the applicable provisions for the accessory equipment.

EW-8.2.6 DATA AND DOCUMENTATION REQUIREMENTS

EW-8.2.6.1 General

Contractor-furnished data and information shall be the guaranteed 
performance data, predicted performance interface requirements and 
construction features of all Contractor's furnished equipment. The accuracy of 
such information and its compatibility with overall performance requirements 
specified by NPC are the sole responsibility of the Contractor.

All information submitted as part of Proposal Data will become part of contract 
data for successful bidder. Any deviation from such data requires NPC’s 
approval.

EW'8.2.6.2 Data and Information to be Submitted During Post Qualification

Contractor shall furnish during post qualification the filled-in Section B.8.2 of 
the Technical Data Sheets.
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I

EW.8.2.6.3 Data and Information to be Submitted After Award of Contract

The following items shall be submitted before the final shipment of the 
equipment:

a.

b.

0.

d.

e.

f.

g-

h.

i.

j-

Brochures and catalogues to support the fllled-in Technical Data Sheets 
and to allow NPC to evaluate the equipment/materials being offered;

Outline drawings of each voltage transformer and supporting structure, 
showing:

1.
2.

3.
4.
5.
6.
7.
8.
9.

10.

11.

12.

Overall dimensions;
Mounting dimensions including location and size of anchor bolt 
holes, including base drilling plan;
Grounding pad and ground terminal location and details; 
Recommended minimum clearance;
Total net weight of voltage transformer and supporting structure; 
Center of gravity of complete assembly;
Shipping dimensions and weight of component parts;
Net weight of each part to be assembled in the field;
Elevations and sectional views with component parts identification 
by description and/or catalogue number;
Rating and Identification nameplate location. The nameplate shall 
also include the creepage distance and cantilever strength of 
insulator column;
Line terminal location and dimensional data including hole size 
and spacing;
Support and/or foundation drawings for voltage transformer.

Support and/or foundation drawings for voltage transformer;

Individual terminal boxes, common terminal box and terminal blocks 
details and schematic diagram;

For SFg insulated VTs, details of SF6 gas density/leakage monitor;

Complete Instruction manuals covering installation, operation and 
maintenance;

Detailed QA Program based on ISO 9001 Certification;

Routine Test Reports;

ISO 9001 Certification of the proposed manufacturer;

Field Tests to be performed and Field Test Reports duly signed and 
witnessed by NPC’s representative(s); and

k. As- built drawings as finally approved.

"Die Contractor shall furnish in the manner, number of copies and within the 
time set forth in the contract, instruction manuals in accordance with Section 
GW-2.9 of the General Works.
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EW-9.0 POWER, CONTROL AND INSTRUMENTATION CABLES

EW-9.1 SCOPE

EW-9.1.1 General

This specification covers the technical and associated requirements of 600 V 
power, controi and instrumentation cabies, and medium voitage power cable 
for use in switchyards and substations.

It is not NPC’s intent to specify all technical requirements nor to set forth 
those requirements adequately covered by applicable codes and standards. 
Contractor shall furnish high quality power and control cables meeting the 
requirements of these specification and industry standards.

Contractor shall bear full responsibility that the cables have been designed 
and fabricated in accordance with all codes, standards, and applicable 
governmental regulations and performs under the condition and to the 
standards specified herein.

No departure shall be made from these specification and standards unless 
waived or modified in writing by NPC. The Contractor shall obtain from its 
subcontractors a statement as to the compliance with this specification 
without exception and/or if there are any exceptions, these shall be described 
in detail and included in the Contractor’s proposal. The Contractor shall add a 
statement that no other exceptions are taken to this specification.

EW-9.1.2 Works to be Provided by the Contractor

The work to be provided by Contractor shall include, but not necessarily be 
limited to. supplying the cables and services delineated in Section B. 1.0 of the 
Technical Data Sheets.

EW-9.1.3 Works to be Provided by NPC

NPC shall provide the materials (if any) and services listed in Section B.1.0 of 
the Technical Data Sheets.

EW-9.2 CODES AND STANDARDS

EW-9.2.1 General

The cables to be furnished shall be manufactured in accordance with, but not 
limited to the latest issues of the following codes and standards including all 
addenda. In effect at time of purchase order unless otherwise stated in this 
specification.

ASTM

B3
B8

B33

American Society for Testing and Materials

Specification for Soft or Annealed Copper Wire 
Specification for Concentric-Lay-Stranded Copper 
Conductors, Hard, Medium-Hard, or Soft 
Specification for Tinned Soft or Annealed Copper Wire for 
Electrical Purposes
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B189

D1248

lEC

60028
60060
60093

60183
60189
60227

60228
60229

60230 
60270 
60287
60331
60332 
60364 
60446 
60502

60538
60540
60708
60754
60811

60885-2

60949

60986

1034

ISO

9001

9002

NEC

PEC

Specification for Lead-Coated and Lead-Alloy-Coated Soft 
Copper Wire for Electrical Purposes 
Specification for Polyethylene Plastics Molding and 
Extrusion Materials

International Electrotechnical Commission

International Standard of Resistance for Copper 
High Voltage Test Techniques
Methods of Test for Volume Resistivity and Surface
Resistivity of Solid Electrical Insulating Materials
Guide to selection H.V. cables
Low frequency cables and wres with PVC insulation
Specification for Cables and Flexible Cords for Electric
Power and Lighting
Conductors of insulated cables
Tests on Cable Over-Sheaths, which have a special
protective function and are applied by extrusion
Impulse test on cables and their accessories
Partial Discharge Measurements
Calculation of the current rating
Fire Resistant Test
Tests on Electric Cables Under Fire Conditions 
Continuous Transmission Capacity 
Color code for conductors
Extruded solid dielectric insulated power cables for rated
voltages from 1 to 30 kV
Test methods for PE insulation and sheaths
Test methods for elastomeric and thermoplastic compounds
Low frequency cables with polyolefin insulation
Halogen Content Test
Common Test Methods for Insulating and Sheating 
Materials of Electric Cables
Electrical Test Methods of Electric Cables Partial Discharge 
Tests
Calculation of Thermally Permissible Short circuit currents, 
Taking into Account Non-adiabatic Heating Effects 
Guide to short circuit temperature limits of electric cables 
with a rated voltage from 1.8/3{3.6) kVto 18/30(36) kV 
Smoke emission tests

International Standards Organization

Quality System Model for Quality Assurance in 
Design/Development, Manufacture and Testing 
Quality System Model for Quality Assurance in Production, 
Installation and Servicing

National Electrical Code

Philippine Electrical Code, Part I

These codes and standards set forth minimum requirements which may be 
exceeded by Contractor if, in Contractor’s judgment and with NPC’s
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acceptance, superior or more economic designs or materials are available for 
successful and continuous operation of Contractor's equipment required by 
this specification.

EW-9.3 TECHNICAL REQUIREMENTS

EW-9.3.1 General

The cables shall be designed for trouble-free service for the highest system 
voltage.

All cables and their accessories to be supplied shall have insulation levels 
able to withstand any voltage surges which are normally expected to occur in 
the power system in which the cable Is to be employed, due to switohing 
operations, sudden load variations, faults etc.

All cables shall be selected to withstand without distress any short-circuit 
currents in the conductor and sheath related to the existing fauit levels.

The cables and its accessories shall be constmcted to fulfill the requirements 
when operating with full load or at any load factor.

The cable shall be suitable for use in ducts, trays and for direct burial In 
ground.

EW-9.3.2 Conductor

Copper conductors for power, control and instrumentation cables shall be 
concentric-lay-stranded, bare, or coated in accordance with ASTM B3. ASTM 
B8, or ASTM B33 or equivalent lEC Standards.

EW-9.3.3 Insulation

Insulation shall be of the type specified in the Technical Data Sheets. 
Insulation type shall be in accordance with National Electrical Code 
Designation or equivalent lEC Standards.

EW-9.3.4 Jacket

A tough, ozone, low chlorine, heat, flame and moisture-resistant PVC or 
HOPE jacket capable of providing protection against sunlight, acids, alkalis 
and oils shall be furnished for all cables. Jacket materials shall meet the 
requirements of applicable lEC Standards.

EW-9.3.5 Grounding Conductor

Copper grounding conductors shall be furnished within-multl-conductor 600 V 
power cables. Total cross-sectional area of the grounding conductors shall be 
in accordance with the National Electrical Code requirements or equivalent 
lEC Standards. Grounding conductors shall be bare.
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EW-9.3.6 Assembly

All multi-conductor cables shall be bundled together with non-hygroscopic 
fillers to assure a smooth circular assembly. A lapped core binding tape shall 
be applied over the assembly.

EW-9.3.7 Technical Requirements for Control and Instrumentation Cable

For Instrumentation Cables, the following additional criteria shall apply:

Drain Wire

Class B, 7 strands, annealed, tinned copper drain wire (not less than two 
AWG sizes smaller than the insulated conductor but not smaller than 20 
AWG), to be laid spirally with the same direction and lay as the twisted pair.

Shielding Tape

Type of shielding tape, if not specified in the Technical Data Sheets shall be a 
100 percent coverage of a minimum of 2.0 mil Aluminum/polyester tape with 
metallic face of tape in continuous positive contact with the drain wire. 
Minimum overlap of shielding tape shall be not less than 20% of its width. The 
twisted pairs shall have their shields isolated from one another.

The semi conducting thermosetting compound screen layer shall be able to 
be peeled -off easily, without leaving any residue on the insulation.

Cabling

Pairs are to be cabled with fillers, if required, and binder tape which are flame 
resistant and non-hygroscopic.

EW-9.3.8 Technical Requirements for Medium Voltage Power Cables

For medium voltage power cables, the following criteria, in addition to Section 
EW-9.3.1 thru EW-9.3.4 shall apply:

Strand Shield

Extruded layer of semiconducting thermosetting compound compatible with 
the insulation. It shall be continuous, with a minimum thickness of 0.5 mm, 
with no rough surfaces and keeping close contact with the insulation. The 
semi-conducting screen shall withstand the temperature in the conductor and 
the admissible mechanical forces in the insulation, and shall have no 
detrimental effect on the conductor or the insulation. The insulation semi
conducting screen shall be directly applied upon the insulation and shall make 
a perfect continuous and discharge free contact, with a minimum thickness of 
0.1 mm.

Insulation Shield

Extruded layer of semiconducting thermosetting compound compatible with 
the insulation. Average thickness of the insulation shall be not less than the 
nominal value specified in IPCEA or lEC 60502. The maximum thickness in
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any particular point shall not be greater than 25% of the nominal value 
specified.

Metal Tape

Annealed copper tape over Insulation shielding per ICEA S-19-81, Paragraph 
4.1.1.2, with a minimum overlap of 12%. The construction of the metallic 
screen shall guarantee a perfect contact with insulation semiconducting 
screen to constitute an equipotential system. The dimensional characteristics 
shall be calculated in such a way as to ensure a permissible short circuit 
current specified in the Technical Data Sheets during 3 sec., without causing 
overheating in the close layers.

Oversheath or Outer Jacket

The oversheath shall consist of a compound applied by an extrusion process, 
adequate to the rated cable temperatures, if one of the following alternatives 
to be specified by the Contractor.

a. Sheath of polyvinyl chloride (PVC) colored black, with anti-termite 
repellant, non-poisoning type adequate for termite type 
“ODONTERMUS FORMASANUS" and “COPTERMES FRENCHI".

b. Black sheath of high density polyethylene (HPDE), with characteristics 
according to lEC 60811, ST4 type or equivalent IPCEA or ASTM 
Standards.

The nominal thickness shall be 0.3 mm and the maximum thickness in any 
particular point shall not be greater than 25% of the nominal value.

Maximum Conductor Temperature

The insulating material shall be able to withstand the maximum permissible 
temperature for conductor, as stated below:

Continuous 
After short circuit

EW-9.3.9 Application

90°C
250oC

All cables shall be suitable for installation in cable tray {NEC type TC), 
conduit, trench, underground duct in wet and dry locations, and above ground 
raceway in damp and dry locations.

EW-9.3,10 Accessories

Each end of each cable shall be hermetically sealed with a heat shrinkable 
elastomeric cap fitting or other suitable means, to protect against the entrance 
of moisture,

EW-9.3.11 Cable and Cable Reel Marking

Cable shall be identified by surface printing of the jacket indicating; 
manufacturer, conductor metal (thermocouple cable only), size, insulation
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type, voltage rating, number of conductors, and sequential meter marker and 
date of manufacture.

Each cable reel shall be marked on both sides with indelible lettering as 
indicated in the Technical Data Sheets.

EW-9.3.12 Color Coding

All three conductor power cables shall be color coded In accordance with 
method 4 of the ICEA standard unless otherwise amended in the Technical 
Data Sheets.

All control cables shall be color coded in accordance with the K2 sequence as 
specified In the ICEA standard unless othenvise amended in the Technical 
Data Sheets.

Instrumentation cable shall have individual pairs colored Black/White. On 
multi pair construction, the pairs shall be numbered unless otherwise 
amended in the Technical Data Sheets.

For thermocouple extension cable type E the positive conductor (chromel) 
shall be purple, and the negative conductor (constantin) shall be red.

EW-9.4 INSTALLATION

Installation will be by Contractor, unless specified In Section B.1.0 of the 
Technical Data Sheets.

When the installation Is by Contractor, such as for turnkey contracts complete 
details of proper handling, transport and storage, installation, testing, 
commissioning, performance guarantees, etc. shall be provided for NPC’s 
review and approval.

EW-9.5 TESTS

EW-9,5.1 Factory (Production) Tests

EW-9.5.1.1 General

Cables shall be tested at the factory in accordance with applicable standards
to detennine their compliance with the requirements of this specification. 
Tests shall be conducted on samples and on the entire length of cables in 
accordance with the applicable standards.

The costs of all tests and test reports shall be borne by the Contractor. 

EW-9.5.1.2 Design Tests

Cable and materials shall be subjected to the design (or type) tests, if 
specified in accordance with the test standards specified herein. Design test 
can be omitted if a design test record of the same cables can be submitted. 
In general, the following test shali be performed as a minimum:
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Conductor Tests. Tests shall be performed on selected samples of the 
conductors before the application of any covering. These tests shall 
include as a minimum:

1. Tensile strength test
2. Elongation test
3. Conductor resistivity test
4. Dimension measurement
5. Surface finish inspection
6. Water and saline absorption test
7. Shrinkage test
8. Water penetration test

Physical and Aging Tests on the Cable. Insulation and Jacket. Tests 
shall be performed on selected samples of the cable insulation and 
jackets. These tests shall include as a minimum:

1. Thickness measurement
2. Tensile strength test
3. Elongation test
4. Aging test
5. Head distortion test

EW-9.5.1.3 Routine Tests

As part of routine testing at least the following test and measurements shall 
be carried out as a minimum;

a. Checking of the conductor, insulation and oversheath dimensions

b. Conductor resistance measurements

c. Dielectric tests

Additionally, for the high voltage cables, the following tests shall also be 
performed:

a.
b.

c.
d.
e.
f.

Partial discharge test
Impulse voltage test 1.54 x BIL at +20 °CP each 3 negative and positive 
impulses (followed by power frequency test) on one sample of each 
cable type to be supplied.
Capacitance test 
Insulation resistance test 
Test on outer sheath (lEC 229)
Water penetration test

EW-9.6

EW-9.6.1

DATA AND DOCUMENTATION REQUIREMENTS 

General

Contractor furnished data and information shall be the guaranteed 
performance data, and construction features of all Contractors’ furnished 
materials. The accuracy of such information and its compatibility with overall
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performance requirements specified by NPC are the sole responsibility of the 
Contractor.

All Information submitted as part of Proposal Data will become part of contract 
data for successful bidder. Any deviation from such data require NPC 
approval.
Data and Information to be Submitted During Post QualificationEW-9.6.2

EW-9.6.3

Contractor shall furnish during post qualification the filled-in Section B.9.0 of 
the Technical Data Sheets.

Data and Information to be Submitted After Award of Contract

Contractor shall furnish the following information for each type of cable: 

a.

b.

c.

d.

e.

f. 

9- 

h. 

I.

i-
k.

l.

m.

Brochures and catalogues to support the filled-ln Technical Data Sheets 
and to allow NPC to evaluate the equipment/materials being offered;

Complete description of technical characteristics of each type of cables:

Design (Type) Test Reports:

Cross-section and details of power, control, and instrumentation cables; 

Cable rating calculations:

Make of each cable and cable reel;

Installation procedure and splicing methods for high voltage cable;

Description of High Voltage cable terminations and sealing ends;

Description of cable supporting structures, cable tray, cable rack, cable 
fixing method, cable connection, cable spacer, cable clamps, bending 
radius, etc.;

Power, control and instrumentation cable routing plan;

Cable schedule, including cable numbers, identification, sizes, etc.; 

Routine Tests Reports; and

Field Tests to be performed and Field Test Reports duly signed by 
NPC's representative(s).

The Contractor shall furnish In the manner, number of copies and within the 
time set forth in the contract, Instruction manuais in accordance with Section 
GW-2.9 of the General Works.
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I

EW-10.0 SUBSTATION STEEL STRUCTURES

EW-10.1 SCOPE

EW-10.1.1 General

This specification covers the technical and associated requirements for 
substation steel structures used in electric power transmission rated 13.8 kV 
and above. The structures shall be supplied complete, i.e., structural steel 
work, bolls, nuts, washers and miscellaneous fittings.

It is not NPC’s intent of this specification to outline all the technical 
requirements nor to set forth those requirements adequately covered by 
applicable codes and standards. Contractor shall furnish high quality work 
and materials meeting the requirements of these specification and industry 
standards.

The Contractor shall bear full responsibility that the steel structures and 
materials have been designed and fabricated in accordance with all codes, 
standards, and applicable governmental regulations and performs under the 
conditions and to the standards specified herein.

No departure shall be made from these specification and standards unless 
waived or modified in writing by NPC. The Contractor shall obtain from its 
subcontractors a statement as to compliance with this specification without 
exception and/or if there are any exceptions, these shall be described in detail 
and Included In Contractor’s proposal. The Contractor shall add a statement 
that no other exceptions are taken to this specification.

The substation structure/lower design shall belong exclusively to the NPC. In 
this connection, the Contractor shall furnish the NPC with complete 
reproducible fabricalion/shop drawings that will permit others, on order of the 
NPC, to extend and modify the substation structures to conform with the 
requirements of the substation configuration.

EW-10.1.2 Works to be Provided by the Contractor

The Contractor shall provide the materials, work and services listed in Section 
B. 1.0 of the Technical Data Sheets.

EW-10.1.3 Works to be Provided by NPC

NPC shall provide the materials (if any) and services listed In Section B.1.0 of 
the Technical Data Sheets.

EW-10.2 CODES AND STANDARDS

EW-10.2.1 General

The specified material and services shall be furnished in accordance with, but 
not limited to, the following codes and standards or to applicable equivalent 
standards of the country of the manufacturer, including all addenda, in effect 
at the time of purchase order, unless otherwise stated in this specification.
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AISC American Institute of Steel Construction

Specification for Structural Steel Buildings (June 1. 1989)

Code of Standard Practice for Steel Buildings and Bridges (September 1 
1992)

ASTM

A36-92

A153-82 
A239-89

A394-93

A563-93
F436-9-82

AWS

D1.1-92
A5.1-91

A5.17-89

AZI

American Society for Testing and Materials

Standard Specification for Structural Steel 
A123-89 Standard Specification for Zinc (Hot-
Galvanized) Coatings on Products Fabricated from
Rolled, Pressed, and Forge Steel, Plates,
Bars and Strips
A143-89 Recommended Practice for Safeguarding

. Against Embrittlement of Hot-Dip
Galvanized Structural Steel Product and
Procedure for Detecting Embrittlement 
Specification for Zinc Coating
Standard Test Method for Locating the Thinnest Spot In a 
Zinc (galvanized) Coating of Iron or Steel Articles by the 
Preece Test (Copper Sulfate Dip)
A325-93 Standard Specification for High-Strength Bolts 
for Structural Steel Joints, including Suitable
Nuts and Plain Washers
A384-80 Recommended Practice for Safeguarding 
against Warpage and Distortion during Hot-dip
Galvanizing of Steel Assemblies
Standard Specification for Galvanized Steel Transmission 
Tower Bolts and Nuts
Standard Specification for Carbon and Alloy Steel Nuts 
Standard Specification for Hardened Steel Washers

American Welding Society

Structural Welding Code-Steel
Specification for Carbon Steel Covered Arc-Welding 
Electrodes
Specification for Carbon Steel Electrodes and Fluxes for 
Submerged Arc-Welding

American Zinc Institute

Inspection Manual for Hot-Dip Galvanized Products (Latest Edition)

ASCE American Society of Civil Engineers

Design of Latticed Steel Transmission Structures. (ANSI/ASCE October 1990, 
ANSI Approved December 9,1991)
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EW-10.3

EW-10.3.2

ISO

9001

9002

International Standards Organization

Quality System Model for Quality Assurance 
Design/Development, Manufacture and Testing 
Quality System Model for Quality Assurance in Production, 
Installation and Servicing

in

These codes and standards set forth the minimum requirements which may 
be exceeded by Contractor if. in Contractor’s judgment and with NPC’s 
acceptance, superior or more economical designs and materials are available 
for successful and continuous operation of Contractor's equipment as 
required by this specification.

TECHNICAL REQUIREMENTS

EW-10,3.1 General

Supports of substation equipment, filters, shunt banks, etc., shall consist of 
steel structures bolted to concrete foundations.

All structural steel works below ground and up to at least 300 mm above final 
ground level shall be protected by a minimum of 100 mm concrete cover.

The height of concrete foundation over finished ground level (exclusive of 
gravel surfacing) shall be 300 mm.

The substation steel works, conductors, overhead ground wires, connections 
and busbars shall be so installed and supported as to be capable of 
withstanding the loads to which they may be exposed under the specified 
loading conditions and safety factors, including those due to short circuit 
conditions.

All structures for receiving the installation materials and overhead conductors 
and grounding materials shall be equipped with U-bolts, gusset plates or 
corresponding devices of approved design, for attaching the insulator strings 
and earth wire clamps. Holes for the clamps intended for the electrical 
connection to the earth wires and the counterpoise shall be provided where 
required.

Structures shall be designed to maintain the specified clearances.

Structural Steel

Unless otherwise specified on NPC’s design drawings and/or Technical Data 
Sheets, structural steel members shall be fabricated from hot-rolled steel 
shapes with structural grade ASTM A36 or ASTM A572 latest edition, and 
shall be detailed and fabricated in accordance with the AISC “Code of 
Standard Practice for Steel Buildings and Bridges." and the AISC 
“Specification for Structural Steel for Buildings". Flat bars and rods shall not 
be used as tower members.

In order to reduce the risk of confusion regarding material, only two strength 
classes maybe used. Suitable classes are a low strength steel with yield point
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I

Of 220-260 N/mm2 and a high strength steel with a yield point of 300-350 
N/mm2.

Where high-strength steel is specified to be furnished on NPC’s design 
drawings and/or Technical Data Sheets, precautions shall be taken by 
Contractor to ensure that the identity of high-strength steel is maintained 
throughout fabrication to avoid the possible substitution of mild steel for the 
designated high-strength members.

If the Contractor intends to use two qualities of steel, he will be required to 
fake every precaution, to the satisfaction of the NPC, against any possible 
intermixing of different qualities during transport, storing, handling, 
manufacture and installation.

Properties for structural steel shapes shall be furnished by the Contractor. All 
structural members shall conform to a standard dimensioning practice.

The total weight of structural steel shall be calculated in accordance with 
Section 9 of the AISC Code.

EW-10.3.3 Bolts, Nuts and Washers

All connections shall be secured by bolts, nuts and washers of standard 
design. The minirnum diameter of bolts shall be 16 mm for mild steel bolts 
and 12 mm for high tensile steel bolts. Bolls, nuts and washers shall be 
galvanized. Bolts shall be galvanized in such a manner that the spelter on the 
threads will not interfere with the application of the nuts. Nuts shall be tapped 
after galvanizing and the threads of the nuts left bare and greased.

The quality of standard steel bolts and nuts shall be equivalent to ASTM 
Specification A394 or A325. All bolts shall have full length shanks, shall be 
furnished with regular hexagon heads and nuts with Class 2A threads and 
dimensions before galvanizing, shall conform to ANSI Specifications B18.2.1 
for bolts and B18.2.2 for nuts and shall be complete with one standard spring 
lock washer to ANSI Specincation B27.1 1965. Nuts for A325 bolts shall be in 
accordance with ASTM-A563.

All U-bolfs and suitable attachment fittings for mounting all equipment shall be 
provided.

All bolts shall be furnished with the lock nut. The spring lock washer shall not 
be accepted as the locking device.

EW-10.3.4 Design Requirements

EW-10.3.4.1 General

All designs are to be made in accordance with the information provided herein 
and on the accompanying outline drawings. All outline dimensions are fixed 
but where no dimensions are given, the framing may be modified to suit the 
Contractors design, subject to compliance with all the requirements of the 
specification.
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I

The Contractor should aim at keeping the number of members to a minimum 
and the number of like members to a maximum consistent with reasonable 
economy. Opposite faces of the towers shall be identical but adjacent faces 
may be dissimilar.

Only two (2) diameters of connection bolts and two (2) thickness of washers 
shall be used on any one type of tower and such sizes shall be maintained in 
all towers of the same type. All bolts of like diameter in the contract shall be of 
the same quality. Connections shall be design for bearing and shear in the 
plane of the threads, not friction.

The Contractor, at the NPC’s request, shall explain and provide all the 
necessary information pertaining to the design of any or all elements of the 
structure. In the event that the Contractor fails to provide satisfactory 
explanations of any assumptions made in the designs, all modifications which 
in the opinion of the NPC are deemed necessary shall be made at no extra 
cost to NPC.

The tower structure components including embedded parts, shall withstand 
the ultimate loadings based on the yield stress of steel for tension and flexural 
members, the ultimate shearing and bearing stresses for bolts and equivalent 
concrete stresses.

EW‘10.3.4.2 Clearance

The structural framing shall be such as to maintain the clearances between 
conductor and steel as shown on the drawings. The path of the conductors 
and jumpers should be accounted for when checking these clearances.

EW-10.3.4.3 Design Loadings

For the calculation of sag and tension, the foilowing temperatures of 
conductors and overhead ground wires shail appiy:

Minimum temperature of air, 
conductors and OHGW +5 0C

Maximum temperature of air +40 °C

Maximum temperature of conductors +90 °C

Maximum temperature of OHGW +55 °C

The incoming and outgoing lines will be dead ended on towers outside the 
substation and connected to the line bays at low mechanical conductor 
tension.

I
All columns and beams shall be designed to withstand full one-sided 
unbalanced conductor and overhead ground wire pull, i.e. no relief pull from 
conductors and overhead ground wires in adjacent bays shall be considered.

The steel structures shall be designed to withstand the following working 
loads, which shall be multiplied by an overhead factor of 1.5 to obtain ultimate 
loads:
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I Apparatus Loads including conductors consisting of;

a. Static Loads

1. Weight of apparatus and equipment:
2. Conductor and overhead ground wire weights. Weights shall be 

taken on the basis of 100 meters horizontal span for externally 
connected conductors and wires.

b. Operating and Dynamic Loads

1.

2.

3.

Friction forces, moments and torques due to mechanical operation 
of apparatus such as disconnecting switches and fused 
disconnecting switches;
Dynamic forces, moments and torques due to accelerating loads 
of high-speed circuit interrupting devices.
Magnetic forces due to short-circuit current.

I

Dead Loads consisting of:

a. Weight of structures;

b. Internal strained conductors and wires. Minimum tension due to each 
conductor shall be taken to be 1,500 kg for aluminum conductor with 
sizes of 850 mm2 to 1250 mm2 and 1,000 kg for aluminum conductor 
with sizes of 240 mm2 to 660 mm2 both for spans over 30 meters. 
Minimum tensions due to each conductor with spans less than 30 
meters shall be taken to be 600 kg. Tension due to each overhead 
ground wire shall be 500 kg.

c. External strained conductors and wires. Tension due to each conductor 
shall be taken to be 1000 kg. Tension due to each overhead ground 
wire shall be 500 kg. Direction of tension shall be assumed to range 
from 0° to 20° from normal to the face of the structure for conductors 
and 0° to 45° for overhead ground wire.

Wind loads

a. Wind load on the vertical projection of the structural members and other 
flat surfaces shall be as stated in the Technical Data Sheets. For 
beams, lattice box columns and trusses, the exposed area shall be 
assumed as 1-1/2 times the exposed area of the members of one face.

b. Wind load on round surfaces such as conductors, ground wires, 
insulators, etc. shall be as stated in the Technical Data sheets. Wind 
load on incoming transmission lines may be assumed to be on the basis 
of 100 m horizontal span insofar as it will affect the structure loading.

Maintenance Load

a. Simultaneously in combination with the specified loads, all members 
placed horizontally or inclined not greater than 30 degrees shall be 
designed for maintenance load of 120 kg multiplied by an overload
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factor of 1.5 placed at the point which will produce the greatest stress in 
the member.

Loads due to Seismic Loading

a. All structures shall be able to withstand the stresses to which they may 
be subjected during earthquake. For earthquake conditions, see the 
Technical Data Sheets.

Other Specified Loads

a. These loads shall consist of conductor vibrational forces and forces 
caused by thermal expansion and contraction.

EW-10.3.4.4 Design of Members and Connections

Unless specified herein, design of tower members and connections shall 
comply to the requirements of the latest issue of ASCE Design of Latticed 
Steel Transmission Structures.

EW-10.3.4.5 Design of Anchor Bolts In Concrete

Steel structures shall be provided with anchorage which shall be designed in 
accordance with the requirements stated under Clause 9.6.1 - “Anchor Bolts 
with base Plate on Concrete or Grout of the ASCE Design of Latticed Steel 
Transmission Structure".

EW-10.3.4.6 Deflections

When apparatus and strained conductor loads are considered, the size of the 
members may be determined by deflection limits rather than stress limits. 
This is to be done in order that deflections which might be detrimental to the 
operation of steel structured mounted disconnect switches and cause 
undesirable stresses and vibrations in bus supports or equipment will not 
occur.

Under working loads, vertical deflections shall be limited to a maximum of 
1/300 of span and horizontal deflection to 1/200 of span. Members of trusses 
subject to rotational forces shall be given special consideration.

EW-10.3.4.7 Minimum Sizes

Minimum thickness, before galvanizing, shall be:

a. Structural members

- Tower legs, compression 
members in cross arms 
and ground wire peak

- Members normally 
embedded in concrete

(mm) (in)

1/4
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b.

foundation 

• All others 

Washers

8

5

5/16

3/16

5/32

Minimum thickness of gusset plates shall be 6 mm or 1/4”.

The minimum diameter of connection bolt shall be 12 mm (1/2") for high 
tensile steel bolts and 16 mm (5/8") for mild steel bolts. Twelve (12) mm (1/2") 
diameter bolts shall be of ASTM A325 quality.

The width to thickness ratio, b/t, of any angle leg shall in no case exceed 
twenty to one (20:1) in which b is the longest leg measured from the end of 
the root fillet to the extreme fiber and t is the nominal leg thickness.

The minimum width of the connected leg of an angle shall be related to the 
diameter of the bolt being used and shall be twice the diameter plus 12 mm 
(1/2”).

EW-10.3.5 Detailing and Fabrication 

EW-10.3.5.1 General

Fabrication shall conform to the AISC Code of Standard Practice for Steel 
Building and Bridges and the following additional requirements:

Deformed or bent material will not be accepted. Material that is deformed or 
bent to a minor degree shall not be used unless straightened by methods 
acceptable to NPC.

All copes, blocks, and other re-entrant cuts shall have 1/2-inch minimum 
radius fillets.

Shearing shall be to gage, with clean cut edges and no variation in length 
beyond that noted on the shop detail drawings. All bevel cutting shall be 
accurate, and a variation of more than 1/16 inch shall be caused for rejection.

Punching shall be to gage to ensure the accuracy demanded for this type of 
work. Only sharp dies and punches shall be used, and burrs caused by worn 
dies or punches will be caused for rejection. The center to center distance 
between the end holes of a piece shall not vary by more than 2 mm (1/16").

Where bending of members is required, it shall be moderately sharp and true 
to the shop detail drawings.

When appiicable. galvanizing assemblies shall conform to the recommended 
practices of ASTM A384.

EW*10.3.5.2 Framing

Ease of assembling in the field is of utmost importance. All details shall be 
based on this consideration wherever practicable.
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Eccentric connections shall be avoided whenever possible. Where the 
configuration of the bus structures makes it impossible to eliminate 
eccentricities, due consideration should be given to the additional stresses 
introduced.

Redundant and mutual support systems utilized to provide joint restraints or 
reduced the unsupported lengths of the members shall be framed in such a 
manner so that no reliance on the flexural rigidity of any member shall be 
required.

Structures shall be designed and detailed to allow for the future extensions 
shown on the drawings.

EW-10.3.5.3 Splices and Bolted Connections

Minimum bolt spacing, end and edge distances shall be as specified in the 
ASCE Design of Latticed Steel Transmission Structures.

AH field connections shall be bolted and the shank of all bolts shall extend full 
size completely through the connected members. Use of gusset plates should 
be kept to a minimum. The length of the bolts and threads shall be such that 
bearing is upon the shank and not upon the thread. However, design shall be 
for shear in the plane of threads.

Sloping leg members of templates or structures, if applicable, shall lap on the 
outside of stub angles to facilitate template removal and setting of pre
assembled structures.

When angles are lap-spliced, the heel of the inside angle shall be chamfered 
to clear the fillet of the outside angie.

The minimum bolt pitch shall be twice the diameter plus 10 mm (2/8").

The minimum edge distance measured from the center of the bolt hole to any 
edge shall not be less than the following:

Bolt Diameter Rolled Edoe Sheared Edoe Flame Cut Edoe

12 mm (1/2") 20 mm (3/4") 20 mm (3/4”) 25 mm (1")

16 mm (5/8") 22 mm (7/8") 24 mm (15/16") 30 mm (1-3/16”)

20 mm (3/4") 25 mm (1") 28 mm (1-1/8") 35 mm (1-3/8")

22 mm (7/8”) 28 mm (1-1/8") 33 mm (1-5/16") 40 mm (1-9/16”)

25 mm (1") 32 mm (1-1/4") 38 mm (1-1/2") 44 mm (1-3/4")

For plates and members carrying tensile loads, the distance from the center 
of the end bolt to the end of the member shall not be less than the values for 
edge distance given above or the following quantity:
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where:
e
P
Fy
t
D

0.87 P 

Fy -1
+ 0.38 D

end distance
ultimate load on the boll
yield stress of the member material
thickness of the member
nominal diameter of the bolt

Splices shall develop the maximum stresses in members with no credit given 
for abutting joints. The number of splices shall be the minimum practicable.

End connection of angle members shall be detailed in such a manner that 
blocking or flattening the outstanding leg is not required.

Splices shall be as close as possible to a node point. In sloping or vertical 
members, lap splices shall be above the closest node point.

The minimum length of lap splice from the leading to trailing bolt in angle lap 
splice shall be one and one-half times the flange width of the smaller lapped 
member. The location of the bolls in lap splices shall be such that the center 
of gravity of the bolt group is as close as practicable to the center of gravity of 
the combined member in the splice.

Butt splice length on one side shall conform with the same requirement for lap 
splice as mentioned above.

Aii bolts, nuts, ring fills and lock washers shall be furnished in excess of the 
actual number required in quantity sufficient to compensate for normal field 
losses. The excess quantities shall be at least five percent (5%) greater than 
the actual requirements.

EW-10.3.5.4 Drilling and Punching

Drilled or punched holes are acceptable for materials up to 12 mm or 1/2" 
thickness. Materials over 12 mm thickness shall be drilled or sub-punched 
and reamed. All burrs left by the drill or punch shall be removed completely.

Allowance shall be made in gauge dimensions on steel members for the 
thickness of subsequent galvanizing and the possible formation of spelter 
fillets inside the angles so as to allow adequate erection clearance after 
galvanizing.

Holes shall be accurately placed so that, except for tension members, no 
drifting will be necessary at site to enable assembly.

Before galvanizing steel members, bolt holes shall not be more than 2 mm 
(1/16") larger in diameter than the diameter of the bolts.
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All bending of pieces shall be done cold. However, hot bending where 
advisable, shall be specified on the drawings. Any hot bending shail be done 
in such a manner that the full section shall be maintained and so that the 
physical properties of the steel will not be impaired.

Bending of cross arm hanger bars is not permitted.

EW-10.3.5.6 Anchor Bolt Setting Templates

The anchor bolt setting templates to be furnished under this specification shall 
be made of galvanized structural steel of the same quality as those of the 
latticed steel structures. The Contractor shall provide the necessary setting 
templates required for setting the anchor bolt system for each type of steel 
stnjcture to be furnished. The required number of setting templates per type 
of structure per substation project site shail be as follows:

a. 1 - 4 structures
b. 5-8 structures
c. 9-12 structures
d. >12 structures

EW-10.3.5.7 Double-Angle Members

1 - anchor bolt setting templates
2 - anchor bolt setting templates
4 - anchor bolt setting templates
5 - anchor bolt setting templates

All double-angle members shall be connected at intervals between and 
connections by stitch bolts. The spacing of stitch bolts shall not be more than 
915 mm (3 ft.) for tension members. For compression members, the spacing 
shall be such that the L/R ratio of one angle between stitch bolts shall not be 
greater than the UR ratio of the whole member and not more than 610 mm (2 
ft.). All double-angle members shall be connected in at least 2 points between 
panel points. Angles with connected legs longer than 100 mm (4") shall be 
connected with 2 stitch bolts and filler plate at each point (one bolt on each 
gauge line). Angles with connected legs 100 mm (4") or smaller shall be 
connected at each point by one bolt and fillers which shall be placed on the 
inner gauge line.

EW-10.3.5.8 Long Tension Member

Tension members shall be detailed shorter than the theoretical required 
length. Members 3048 mm (10 ft.) or less shall be detailed 3 mm (1/8") short. 
Members more than 3048 mm (10 ft.) long shall be detailed 3 mm (1/8") short 
and an additional 2 mm (1/16") short for additional 3048 mm (10 ft.) or fraction 
thereof to a maximum of 6 mm (1/4").

EW-10.3.5.9 Welding

When necessary, welding of steel shall be cam'ed out before galvanizing in 
accordance with the AWS “Code for Arc and Gas Welding in Building 
Construction". The shield-arc welding process shall be used.
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EW-10.3.5.10 Excess

All bolts, nuts, ring fills, and lock washers shall be furnished, in excess of the 
actual number required, in quantity sufficient to compensate for normal field 
losses. The excess quantities shall be at least five percent (5%) greater than 
the actual requirements.

EW>10.3.6 Galvanizing

Unless otherwise specified in the Technical Data Sheets, all structural steel 
shall be hot-dip galvanized after fabrication in accordance with ASTM A123.

Fabrication and preparation of material for galvanizing shall conform with the 
requirements of ASTM A143. When specified in the Technical Data Sheets, 
embrittlement tests of designated galvanized material shall be performed in 
accordance with ASTM A143.

Bolts, nuts and washers shall be galvanized in accordance with ASTM A153. 
Bolts and nuts shall be assembled after galvanizing and shall fit with finger 
pressure only and nuts shall be interchangeable on any bolt without shake. 
Wrench tightness or spinning fit shall be caused for rejection.

Only virgin zinc shall be used in galvanizing, and the use of remelted zinc is 
prohibited. Inspection of the galvanizing shall follow the procedures of the 
AZI Inspection Manual.

Heavy runs or lumps of excess zinc will not be acceptable in any area where 
they will interfere with bolt hole alignment (such as the “drip end" of punched 
angle braces, etc.), with matching flat surfaces which are to be bolted 
together, or are of such size and location that normal handling or erection 
may cause them to be dislodged. Sharp, pointed, “stickers" of zinc which 
could cause injuries in handling shall be removed.

Straightening of steel after galvanizing shall be accomplished without the use 
of heat. Steel so straightened shall be inspected to assure no delaminalion of 
galvanizing layer.

The zinc coating shall withstand the minimum number of dips of the Preece 
Test, according to ASTM Specifications A239.

Bolts shall be spun-galvanized and rechasing of bolls threads after 
galvanizing shall not be permitted. Nut threads shall be lapped after 
galvanizing but not to cause appreciable recking of the nuts to the bolts.

Ail steel works shall be dipped into the solution of dichromate after 
galvanizing for white rust protection. Pipe, tubing or box sections shall not be 
double-dipped.

Ail materials shall be cleaned and washed after galvanizing to remove traces 
of flux, flux inclusions, preflux salts, acid ash, dross or other extraneous 
materials. The presence of wet storage stain (White Rust) shall be caused for 
rejection.
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Small areas of damage to (he galvanizing may be repaired with the 
acceptance of NPC, The repair shall be made by thoroughly cleaning the 
damaged area and then applying a stick of powder type zinc repair compound 
such as Galv-Weld or alternate acceptable to NPC in accordance with the 
manufacturer’s instructions.

EW-10.3.7 Foundations

All foundations shall be of reinforced concrete. Foundation shall be of the 
anchor bolt type. All anchor bolts and base plates and angles shall be 
shipped to the NPC ahead of the other structural members, the timing of such 
shipment being as specified elsewhere in this specification.

The design of the foundation will be (he responsibility of the NPC unless 
otherwise indicated in Section B.1.0 of the Technical Data Sheets. If by 
Contractor, design of foundation will be subject to the approval of the NPC.

Anchor bolts should be designed to provide resistance to all conditions of 
tension and shear at the bases of the columns, including (he net tensile 
components of any bending moments which may result from fixation or partial 
fixation of column.

EW-10.3.8 Attachments

EW-10.3.8.1 Conductor and Shield Wire Attachments

For the attachment of each suspension insulator string, a 20 mm minimum, 
22 mm maximum diameter U-bolt of sufficient strength, in line with the 
conductor suitable shackle or hanger, permitted to swing longitudinally 
through 180 degrees with 21 mm diameter hole shall be supplied.

For the attachment of each shield wire suspension clamp, a 16 mm minimum 
diameter U-bolt of sufficient strength in line with the wire, or suitable shackle, 
permitted to swing longitudinally through 180 degrees, shall be supplied.

For the attachment of each strain Insulator string and shield wire strain clamp, 
a suitable uneven leg shackle permitted to swing vertically, shall be supplied.

The conductor and shield wire strain attachments shall have a minimum 
strength horizontally and along the direction of the line equivalent to the 
ultimate tensile strength of the conductor and the overhead shield wire 
respectively.

EW-10.3.8.2 Step Bolts

Each tower structure shall be provided with step bolts on one of the legs from 
approximately 1.0 meter above ground level to the ground wire peak. Step 
bolts shall be furnished in an amount of 25% of the step bolt holes. Tbese 
bolts shall not be less than 16 mm diameter, double nut type, 18 cm long with 
35 mm diameter, symmetrical head, two hexagon nuts and spring washers, 
spaced not more than 45 cm apart.

Each boll shall withstand without permanent deformation a vertical load of at 
least 137 kg applied at the bolt head.
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EW-10.3.8.3 Phase Indication Plates

For phase indication of the incoming and outgoing lines/feeders of the 
substation, the Contractor shall furnish phase indication plates as part of the 
supply for the steel structures.

The indication plates shall be made of steel plate with 3 mm thickness zinc 
galvanized and colored with enamel twice painting and baking, or more 
durable method. Indicating numbers and letters shall be painted with 
directional light reflexion material. The surfaces of the plate shall be free from 
scratches, cracks, flaws, spots and rust and shall be smooth surfaced and 
non-sharp comer.

The dimension of plates for each voltage class shall be as follows:

500 kV 600 mm X 600 mm
230 kV 500 mm X 500 mm
138 kV 400 mm X 400 mm
115 kV 400 mm X 400 mm
69 kV 300 mm X 300 mm

EW-10.3.8.4 Lightning Rod/AIr Terminal

The structure with overhead ground wire as shown on the bid drawing shall 
be equipped with three (3) meters height lightning rod made of copper pipe 
more than 25 mm in diameter with terminal suitable for 100 mm2 HDCC 
conductor terminal. The upper point of the lightning rod shall be sharp and 
chrome plated.

EW-10.3.8.5 Earthing Points

Each steel structure and column shall be provided with means for the 
attachment of a permanent connection to the substation grounding system.

EW-10.3.9 Shop Assembly and Inspection

All built-up assemblies shall be shop bolted complete with washers, after 
galvanizing, and shipped as a unit. When specified in the Technical Data 
Sheets. Contractor shall completely assemble in the presence of NPC or his 
authorized representative(s) one (1) complete bay structure of each voltage 
rating before the shipment of such structures. Any errors in the shop detail 
drawings or shop work shown by this assembly shall be immediately 
corrected. Contractor’s proposal shall include the work required for these 
shop assemblies.

Any material rejected by NPC for failure to conform with this specification or 
the Technical Data Sheets shall be corrected or replaced by the Contractor. 
The fact that material has been inspected, or NPC has waived the right to 
inspect any material, shall not prevent rejection of the material if it is found not 
to be in proper condition or to have fabrication inaccuracies preventing proper 
assembly.
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EW-10.3.10 Marking

All pieces shall be distinctively marked with erection marks clearly visible after 
galvanizing, corresponding to those on the erection drawings. Additionally, all 
tower structure members shall be marked with "NPC" to identity the same as 
the property of National Power Coiporation. Steel stamping dies, minimum 16 
mm, shall be used and special care shall be taken to see that all erection 
marks are made in such a manner as not to be obliterated in transit, or in any 
way damage the galvanizing or impair the strength of the member.

In marking the members, each marking shall be prefixed by letters, which 
indicate the tower post number or the beam structure number.

In addition, the members shall be marked with water-proof ink stencil 25 mm 
height after galvanizing to facilitate in yarding the members and erecting the 
towers.

The diameter and the length of the bolt shall be marked on each bolt end so 
as to be visible after galvanizing.

An additional Contractor identification mark shall be stamped immediately in 
front of the piece identification marks. This Contractor identification mark shall 
be submitted to NPC for acceptance and registration prior to first use.

When a piece Is fabricated from steel other than ASTM A36, the applicable 
suffix from the list below shall be added to the piece mark.

“H"
“X"

42-50 ksi yield point 
51-69 ksi yield point 
70-100 ksi yield point

Identification marks shall be located conspicuously to permit easy reading. 
Marking of like pieces shall be identical in location, and pieces over 3.0 
meters In length shall be marked at both ends.

EW-10.3.11 Other Technical Requirements

Other features for the steel structures. If required by the NPC. are stated in 
the Technical Data Sheets.

EW-10.4 INSTALLATION

Installation will be by Contractor, unless specified in Section B.1.0 of the 
Technical Data Sheets.

When the installation Is by Contractor, such as for turnkey contracts complete 
details of proper handling, transport and storage, installation, testing, 
performance guarantees, etc. shall be provided for NPC’s review and 
approval.
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EW-10.5 TESTS

EW-10.5.1 General

Tests shall be carried out by the Contractor to the satisfaction of the NPC 
before shipment of the steel structure materials.

EW-10.5.2 Material Tests

Contractor shall furnish five (5) copies of certified mill test reports covering 
chemical and mechanical properties of the structural steel. Stock material 
may be used with NPC’s concurrence where Contractor’s stock can be 
satisfactorily identified with the specified ASTM specification.

EW-10.5.3 Shop Tests

Contractor shaii furnish six (6) copies of shop test reports for NPC's review 
and records showing the results of all tests made during fabrication.

EW-10.5.4 Mechanical Tests

Mechanical Tests on the material used in the fabrication of the structures 
shall include ultimate tensile strength and elongation. Mill certificates, if 
availabie, may be supplied in lieu of these tests.

EW'10.5.5 Galvanizing Tests

Galvanizing tests shall be carried out according to the latest ASTM 
Specifications A123, A143, A153 and A239 on the structural shapes, bolts, 
nuts and other small miscellaneous hardwares.

EW-10.5.6 Trial Assembly of Prototype Structures

A trial assembly of one complete bay section or the whole structure system 
shall be made in horizontal position on the ground, if required in the Technical 
Data Sheets.

EW-10.6 DATA AND DOCUMENTATION REQUIREMENTS

EW-10.6.1 General

Contractor-furnished data and information shall be the performance data, 
predicted performance, interface requirements and construction features of ail 
Contractor’s furnished equipment and materials. The accuracy of such 
information and its compatibility with overall performance requirements 
specified by the NPC are the sole responsibility of the Contractor.

All information submitted as part of Proposal Data will become part of contract 
data for successful bidder. Any deviation from such data requires NPC’s 
approval.
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EW'10.6.2 Data and Information to be Submitted During Post Qualification

Contractor shall furnish during post qualification the filled-in Section B.10.0 of
the Technical Data Sheets.

EW>10.6.3 Data and Information to be Submitted After Award of Contract

The following shall be submitted before final shipment of materials:

a. Brochures and catalogues to support the filled-in Technical Data Sheets 
and to allow NPC to evaluate the equipment /materials being offered:

b. Design drawings showing structure dimensions, conductor clearance 
diagrams and schedule of member sizes, bolts sizes and material 
specifications:

c. Erection drawings showing each individual member with its identification 
mark, location and position of outstanding leg of angles, with number, 
diameter and length of bolts for connection and typical details to large 
scale where a number of members frame together:

d. A complete Bill of Material for each structure showing the number, kind, 
size, length, weight and identification mark for each member including 
all bolts.

e. Certified test data;

f. Detailed QA Program based on ISO 9001;

g. ISO 9001 Certification of the proposed manufacturer:

h. Complete instruction manuals for Installation, operation and 
maintenance; and

i. As- built drawings as finally approved.

The Contractor shall furnish in the manner, number of copies and within the
time set forth in the contract, instruction manuals in accordance with Section
GW-2.9 of the General Works.

NATIONAL POWER CORPORATION VI-EW-204



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. CONSTRUCTION, INSTALLATION. 
TESTING, AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

  UgP21Z1223Sdq

EW-11.0 INSTALLATION MATERIALS

EW-11.1 BUS CONDUCTORS AND HARDWARES

EW-11.1,1 SCOPE

EW-11.1.1.1 General

This specification covers the technical and associated requirements for 
stranded aluminum bus conductors and tubular aluminum bus conductors for 
use in electric power switchyards and substations.

It is not NPC's intent to specify all technical requirements nor to set forth 
those requirements adequately covered by applicable codes and standards. 
Contractor shall furnish high quality materials meeting the requirements of 
this specification and industry standards.

The Contractor shall bear full responsibility that the conductors and hardware 
have been designed and fabricated in accordance with all codes, standards 
and applicable governmental regulations and performs under the conditions 
and to the standards specified herein.

No departure shall be made from these specification and standards unless 
waived or modified in writing by NPC. The Contractor shall obtain from its 
subcontractors a statement as to compliance with this specification without 
exception and/or if there are any exception, these shall be described in detail 
and included In Contractor’s proposal. The Contractor shall add a statement 
that no other exceptions are taken to this specification.

EW>11.1.1.2 Works to be Provided by the Contractor

The Contractor shall provide the equipment, accessories and services 
delineated in Section B.1.0 of the Technical Data Sheets.

EW-11.1.1.3 Works to be Provided by NPC

NPC shall provide the materials (if any) and services listed in Section B.1.0 of 
the Technical Data Sheets.

EW-11.1.2 CODES AND STANDARDS

EW-11.1.2.1 General

The conductors furnished shall be in accordance with, but not limited to, the 
latest issues of the following applicable standards, including all addenda, in 
effect at time of purchase order unless otherwise stated in this specification.

ASTM

B230
B231
B232

B241

American Society for Testing Materiais

Aluminum Wire, 1350-H19 for Electrical Purposes 
Aluminum Conductors, Concentric-Lay-Stranded 
Aluminum Conductors, Concentric-Lay-Stranded 
Reinforced (ACSR)
Aluminum Alloy Seamless Pipe External Tube

Steel
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B341

B498

B549

E-139

lEC

60888
60889
1089

Aluminum-Coated (Aluminized) Steel Core Wire for Aluminum 
Conductors, Steel Reinforced
Zinc Coated (Gaivanized) Steel Core Wire for Aluminum 
Conductors, Steel Reinforced (ACSR)
Aluminum Conductor, Aluminum-Clad Steel Reinforced 
(ACSRO
Conducting Creep, Creep-Rupture, and Stress-Rupture 
Tests of Metallic Materials

International Electrotechnical Commission (all parts of 
listed Standards apply)

Zinc-Coated Steel Wires for Stranded Conductors 
Hard-Drawn Aluminum Wire for Overhead Lines 
Round Wire Concentric Lay Overhead Electrical Stranded 
Conductors

ISO

9001

9002

International Standards Organization

Quality System Model for Quality Assurance in 
Design/Development, Manufacture and Testing 
Quality System Model for Quality Assurance in Production, 
Instaliation and Servicing

These codes and standards set forth minimum requirements which may be 
exceeded by Contractor if, in Contractor’s judgment and with NPC’s 
acceptance, superior or more economic designs or materials are available for 
successful and continuous operation of Contractor’s furnished conductors and 
hardware as required in this specification.

EW-11.1.3 TECHNICAL REQUIREMENTS

EW-11.1.3.1 General Requirements

General

The type(s) of conductor(s) to be furnished and their detailed characteristics 
are specified in the Technical Data Sheets. The standard design requirement 
for the basic conductor types are:

a. Stranded Conductors following ASTM Standards

ACSR/GB ACSR conductor with outer Iayer(s) of hard-drawn 
aluminum wire type 1350-H19 per ASTM B230 and core 
layer(s) of Class B zinc-coated (galvanized) steel wires 
per ASTM B498, fabricated according to ASTM B232.

ACSR/AZ ACSR conductor using aluminum coated (aluminized) 
steel core wire

ACSR/AW Aluminum Conductor, Aluminum Clad Steel Reinforced 
fabricated according to ASTM B549

AAC/TAL All aluminum conductors (Class AA) or thermally 
upgraded aluminum alloy fabricated according to ASTM 
B231, Specification for Aluminum Conductors, 
Concentric-Lay-Stranded

NATIONAL POWER CORPORATION VI-EW-206



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. CONSTRUCTION. INSTALLATION, 
TESTING. AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

LuzP21Z1223Sdq

TACSR Thermo-Resistant Aluminum Alloy Conductor Steel
Reinforced

b. Stranded Conductors following (EC Standards

A1/SIB ACSR conductor with outer layer(s) of hard-drawn 
aluminum wire type A1 per lEC 60889 and core layer(s) of 
regular strength, class B zinc-coated steel wires per lEC 
60888, fabricated to meet lEC 1089 requirements.

TAL High Conductivity Thermo-Resistant Aluminum Alloy
Conductor

I
c. Tubular Conductor Following US Standards

6063-T6 Aluminum alloy extruded pipe fabricated to meet ASTM 
B241 requirements

EW-11.1.3.2 Manufacturing Requirements 

Stranding for Conductor

All wires of the stranded conductor shall be concentrically stranded. The wires 
in each layer shall be evenly and closely stranded around the underlying 
wire(s). The tension in individual wires in a layer shall be sufficient to hold 
each wire firmly in place with only enough strand separation to prevent 
crowding at the time of stranding and during installation. All steel and 
aluminum wires shall lie naturally in their position in the stranded conductor 
and, when the core and/or the aluminum wires are cut, the wire ends shall 
remain In position or be readily replaced by hand and then remain 
approximately in position.

Conductor Characteristics

The aluminum shall be of the higher purity commercially obtainable which 
shall not be less than 99.5%. The Contractor shall submit certificate of 
analysis giving the percentage and nature of any impurities in the metal out of 
which the wires were made. There shall be no Joints in the individual wires of 
the outer layer.

The type of conductor to be supplied shall be as stated in the Technical Data 
Sheets and shall be manufactured according to applicable ASTM or 
equivalent lEC Standards.

Tubular Bus

Bare aluminum tubular bus conductors shall be provided where Indicated In 
the bid drawings.

The aluminum tube shall be made of 6063-T6, UNI 3569-T6 or Alcan 50 S- 
T6. first melting aluminum alloy ANSI Standard Schedule 40 standard pipe 
size. This extruded seamless tubing shall be manufactured in accordance 
with ASTM Specification No. B241.
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The electrical characteristics for the aluminum tube if applied for the 
substation shall be as indicated in the Technical Data Sheets.

The bus tubing shall be furnished with identification marking which shall 
include the following:

a. Manufacturer’s Name

b. Specification Number

c. Alloy and temper

d. Size

Corona bells shall be furnished for the ends of all tubular buses.

Surface Condition

The completed conductor shall be smooth, free from nick, burrs, aluminum or 
steel particles, dirt and excessive die grease. The conductor shall be 
absolutely free of copper dust and copper particles. If so specified, the outer 
conductor surface shall receive an additional treatment to make it non- 
specular (non-reflective).

Conductor Hardware

Bus Support Clamps fFor Tubular Bus)

a. All bus support clamps shall be cast of first melting aluminum alloy 
equivalent to 356-T6. Each clamp shall be adjustable for alignment with 
the insulator and furnished with four galvanized steel mounting bolts 
and lockwashers.

b. Bolted type bus support clamp, if used, shall be furnished complete with 
bolts, nuts and washers and shall be finished with anodic coating and 
lubricated. The clamps for tubing shall have dimensions and section 
suitable for splicing two pieces of tubing in the clamp.

c. Welded type non-expansion clamps shall be suitable for use either as a 
welded fixed clamp or as an unwelded slip damp.

d. Flexible elements of expansion bus support clamps, where required, 
shall utilize a laminated aluminum strap which has current capacity 
equivalent to the tube. Expansion bus support clamps for 500 kV 
installation shall be furnished with corona rings to minimize corona.

Connectors

a. Connectors for aluminum shall be first melting cast aluminum alloy 
equivalent to 356-T6. All tenninal pad drilling holes shall conform to 
NEMA CC1 and shall be furnished with stainless steel bolts, nuts, flat 
washers and belleville washers.
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b. Bolted type connectors, if supplied, shall be a multi-grip type and 
furnished from first melting aluminum alloy equal to 356-T6 with bolts, 
nuts and washers and finished with anodic coating and lubricated. 
Threads shall be coarse series, class 2A for bolts and class 2B for nuts.

c. Welded type connectors, if required shall be designed for filler welds or 
chamfered for butt welds.

d. All EHV terminal connectors for 500 kV shall be furnished with pad caps 
or shall be protected with corona rings or shields to prevent corona 
when bolting terminal connectors to flat pads. All terminal pad drilling 
holes shall conform to NEMA-CC1 and shall be furnished with stainless 
steel bolts, nuts, flat washers and belleville washers.

e. All terminal connectors shall have a smooth surface free from burrs and 
edges and fillet and shall be rounded to minimize corona concentration 
and radio interference. As much as possible, connectors shall be 
corona-free at highest voltage of equipment.

f. Angle and T-connectors shall be of streamlined, welded or bolted type 
as specified in the Technical Data Sheets and shall be made of first 
melting cast aluminum alloy 356-T6. Tap element sockets shall be deep 
enough to allow for error In cut-off.

g. The connectors shall be able to carry the continuous currents as 
specified for the conductors and equipment, without the constant 
temperature of the connectors exceeding the temperature of the 
weakest connecting point from the current carrying aspect. Connectors 
shall withstand the forces from the drawing conductors, vibrations and 
short-circuit.

h. The component for connection shall be adopted to the design size of 
conductor.

i. Couplers shall be of welded or boiled type as specified in the Technical 
Data Sheets and shall be made of first melting cast aluminum alloy 356- 
T6.

For 500 kV, all couplers shall be of the internal fit. welded type to give 
maximum strength, streamlined appearance and minimum corona. This 
includes all straight and angle couplers and bus terminal connectors.

j. Corona bells shall be streamline internal type and cast from first melting 
aluminum alloy 356-T6.

All 500 kV corona bells shall be the bolted type for ease In expansion, 
future reuse and to eliminate possibilities of nicks and scratches.

Compression Connectors

a. Compression Dead End. The compression dead end, if used, shall be 
of tubular, compression type with non-adjustable clevis and made of first 
melting aluminum alloy equal to 1100 or Alcan D1S. They shall be 
designed to grip both steel core and the aluminum strands and must
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have an ultimate strength of the conductor specified in the Technical 
Data Sheets. Dead ends shall be equipped with galvanized steel clevis, 
bolts, nuts and stainless steel cotter pins with NEMA-CC1 tap pad.

Clamps

a. Aluminum Strain/Suspension Clamps. Aluminum strain clamps and 
suspension clamps for aluminum conductor, if required in the Technical 
Data Sheets, shall have its clamp bodies and keeper pieces, made of 
high strength and heat treated cast aluminum alloy. Cotter bolts, U- 
bolts, nuts, and lockwashers shall be hot dip galvanized steel. Cotter 
pins shall be made of stainless steel. Slip strength of the strain clamp 
shall be not less than 85% of the rated ultimate strength of the 
conductor.

b. Parallel Groove Clamp. The parallel groove clamp shall be made of 
aluminum alloy and be used for connecting the jumper conductor to the 
main conductor. The parallel groove clamp shall be bolted type and 
must be suitable for the specified conductor size and type. The slip 
strength of the clamp must not be less than fifteen percent (15%) of the 
ultimate breaking strength of the conductors being connected.

c. Wedge Pressure Clamps. Wedge pressure clamp if used, shall be of 
high strength aluminum alioy that is power driven between the run and 
the tap cable locking them into “C" shaped tampered aluminum spring 
body. The clamp shall maintain the pressure throughout the life of the 
connection to ensure reliability during severe electrical and climactic 
condition. The clamp shall provide superior contact integrity.

Conductor Spacer

a. Conductor spacer, when required by the number of conductor 
arrangement and ampacity ratings shall be furnished and shall consist 
of an interlinking body and clamps for gripping the conductors.

b. The spacer body frame shall be made of aluminum alloy and the clamps 
of the line spacers shall be hinged-type made also of aluminum alloy.

c. Clamp fastener shall be aluminum alloy break-away bolt.

d. The conductor spacer shall not be deformed due to electromagnetic 
attraction of short circuit current through the bundle conductors as 
specified in the Technical Data Sheets.

e. The corona noise from the conductor spacers shall not exceed that of 
the bundle conductors.

Galvanizing

All ferrous metal as described in this specification shall be galvanized by hot- 
dip process. The minimum quantity of zinc coating shall comply to the 
requirement of ASTM A153 and the degree of contamination specified in the 
Section B.1.0 of the Technical Data Sheets. Bolts and nuts shall be 
galvanized after being threaded and excessive zinc shall be removed, and the
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nuts shall run freely (by hand) over the entire length of the thread. The bolts 
and nuts shall not be re-tapped after galvanizing.

Finished materiais shall be dipped into the solution of dichromate after 
galvanizing for white rust protection.

Oxide inhibitor

When so specified in the Technical Data Sheets, the conductors and ait 
aiuminum connectors shali be protected by a high melting point (e.g. dropping 
point of approximately 380°F), neutral, organic inhibitor.

EW-11.1.4 INSTALLATION

Installation will be by Contractor unless specified otherwise in Section B.1.0 of 
the Technical Data Sheets.

When the installation is by Contractor, such as for turnkey contracts complete 
details of proper handling, transport and storage, installation, testing, 
performance, guarantees, etc. shall be provided for NPC’s review and 
approval.

EW-11.1.5 TESTS 

EW-11.1.5.1 General

All materials shall comply with test criteria, and NPC’s acceptance of the 
conductors and accessories shall not relieve the Contractor of his 
responsibility for meeting all the requirements of this specification.

The Contractor shall carry out his own expense all tests necessary to ensure 
the satisfactory design and manufacture of conductors in accordance with 
ASTM or equivalent lEC Standards.

Conductors, bus fittings, connectors and hardware shall be given the 
manufacturer’s routine shop tests and quality conformance tests and shall be 
witnessed by the NPC or his authorized representative unless waived in 
writing. No conductors, bus fittings, connectors and hardware shall be 
shipped until released for shipment by the NPC of his authorized 
representative.

The Contractor shall make all preparation for tests and provide the test 
apparatus and personnel and shall notify the NPC the date of the tests to be 
witnessed forty-five (45) days in advance.

EW-11.1.5.2 Shop Tests

Cables and materials shall be subjected to the design (or Type) tests, if 
specified, and quality conformance (or Sample) tests in accordance with the 
test standards specified herein. Design tests can be omitted if a design test 
record of the same materials can be submitted. Even though NPC or his 
representative performs or witnesses the required tests and the cables and 
materials meet the acceptance criteria. Contractor shall not be relieved of the
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responsibility of providing cable conforming to ail requirements of the 
specification.

In general, the following routine tests shall be performed as a minimum:

a. For Tubular Conductor fif supplied)

The tests shall be performed in accordance with ASTM B241. The 
routine test shall be performed by selecting the samples from each lot of 
equipment. The number of samples required for the test shall be 3 for 
each size;

1. General inspection
2. Dimension and weight measurement
3. Tensile strength and elongation test
4. Chemical composition or certified report of aluminum alloy from 

the original manufacturer
5. Surface finish inspection

b. For Stranded Conductors

The following tests shall be performed as a minimum in accordance with 
the applicable ASTM or equivalent lEC standards.

1. Construction test
2. Tensile strength test
3. Conductor sensitivity test
4. Dimension measurement
5. Surface finish inspection
6. Weight of conductor

c. For Bus Fittings

The tests shall be performed in accordance with NEMA CCI. The routine 
test shall be performed by selecting the samples from each lot of 
equipment. The number of samples required for the tests shall be: ail for 
1*3 sets; 3 for 4*30 sets; and 10% for over 30 sets.

1. General inspection
2. Dimension measurement
3. Chemical composition of aluminum alloy or certified report of the 

aluminum alloy characteristics from the original manufacturer

d. For Connectors

The tests shall be performed in accordance with the NEMA CCI. The 
routine test shall be performed by selecting the samples from each lot of 
equipment. The number of sample required for the tests shall be; all for 
1-3 sets; 3 for 4-30 sets; and 10% for over 30 sets.

e. For Miscellaneous Hardwares

The test shall be performed in accordance with ASTM B153 and the 
manufacturer standard. The routine tests shall be performed by
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selecting the samples from each lot of equipment. The number of 
samples required for the tests shall be: all for 1-3 sets; 3 for 4-30 sets; 
and 10% for over 30 sets.

1.
2.
3.

4.

Genera! inspection 
Measurement of dimensions 
Tensile tests:
No. of samples required: 1 for 20-50 sets;

2 for 51-100 sets; and
3 for over 100 sets

Galvanizing tests

EW-11.1.6 DATA AND DOCUMENTATION REQUIREMENTS 

EW-11.1.6.1 General

Contractor-furnished data and information shall be the guaranteed 
performance data, predicted performance, interface requirements and 
installation/stringing features of all Contractor’s furnished materials. The 
accuracy of such information and its compatibility with overall performance 
requirements specified by NPC are the sole responsibility of the Contractor.

All information submitted as part of Proposal Data will become part of contract 
data for successful bidder. Any deviation from such data requires NPC 
approval.

EW*11.1.6.2 Data and Information to be Submitted During Post Qualification

Contractor shall furnish during post qualification the filled-in Section B.11.1 of 
the Technical Data Sheets.

EW-11.1.6.3 Data and Information to be Submitted After Award of Contract

a. The following shall be submitted before shipment of the bus conductors 
and hardwares:

b. Brochures and catalogues to support the filled-in Technical Data Sheets 
and to allow NPC to evaluate the equipment /materials being offered;

c. Drawings, instructions and other reference material for the specified 
installation tool and materials;

d. Drawings, instructions and other reference material for the 
stringing/installation of conductors;

e. Sag tension charts for the conductor specified;

f. Outline drawings indicating weight, dimensions, and material 
composition of hardware and conductors;

g. Field assembly requirements of bus conductors and hardware;

h. List of drawings and its schedule of submittal;
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I.

j-

k.

Detailed QA Program based on ISO 9001;

Detailed Project Progress and Performance Review (PPR) for the bus 
conductors and hardware:

EW-11.2

ISO 9001 Certification of the proposed manufacturer;

l. Cable schedule, including cable numbers, identification, sizes, etc.; and

m. As-built drawings as finally approved.

The Contractor shall furnish in the manner, number of copies and within the 
time set forth in the Contract, instruction manuals in accordance with Section 
GW-2.9 of the General Works.

STATION INSULATORS

EW-11.2.1 SCOPE 

EW-11.2.1.1 General

This specification covers the technical and associated requirements for wet 
process porcelain or toughened glass, or composite type suspension Insulator 
units and station post insulator units for use in electric power switchyards and 
substations.

It is not NPC’s intent to specify all technical requirements nor to set forth 
those requirements adequately covered by applicable codes and standards. 
Contractor shall furnish high quality wet process porcelain or toughened 
glass, or composite type suspension insulator units and station post insulator 
units meeting the requirements of these specification and industry standards.

The Contractor shall bear full responsibility that the station insulators have 
been designed and fabncated in accordance with all codes, standards and 
applicable governmental regulations and performs under the conditions and 
to the standards specified herein.

No departure shall be made from these specification and standards unless 
waived or modified in writing by NPC. The Contractor shall obtain from its 
subcontractors a statement as to compliance with this specification without 
exception and/or if there are any exception, these shall be described in detail 
and included in Contractor's proposal. The Contractor shall add a statement 
that no other exceptions are taken to this specification.

EW-11.2.1.2 Works to be Provided by the Contractor

The Contractor shall provide the insulators, works and services delineated in 
Section B. 1.0 of the Technical Data Sheets.

EW-11.2.1.3 Works to be Provided by NPC

NPC shall provide the materials (if any) and services listed in Section B.1.0 of 
the Technical Data Sheets.
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EW-11.2.2 CODES AND STANDARDS 

EW-11.2.2.1 General

The insulators furnished shall be in accordance with, but not limited to, the 
latest issues of the foliowing applicable standards, including all addenda, in 
effect at time of purchase order unless otherwise stated in this specification.

ANSI/IEEE American National Standards Institute/Institute of 
Electrical & Eiectronic Engineers

C29.1 Electrical Power Insulators -Test Methods
C29.2 Wet Process Porcelain and Toughened Glass - Suspension

Type
C29.11 Tests for Composite Insulators for Overhead Transmission

Lines
4-78 Standard Technique for High Voltage Testing
957 Guide for Cleaning Insulators
987 Guide for Application of Composite Insulators

ASTM American Society for Testing and Materials

A 153 Specification for Zinc Coating (Hot Dip) on Iron and Steel
Hardware

C151 Test Method for Autoclave Expansion of Portland Cement

lEC International Electrotechnical Commission

60060-1 General Definitions & Test Procedures
60120 Dimensions of Ball and Socket Couplings of String Insulator

Units
60168 Tests on Indoor and Outdoor Post Insulators of Ceramic

materials or Glass for Systems with Nominal Voltages 
Greater than 1000V

60273 Characteristics of Indoor and Outdoor Post Insulators for
Systems with Nominal Voltages greater than 1000V 

60305 Characteristics of String Insulator Units of the Cap and Pin
Type

60372 Locking Devices for Ball and Socket Couplings of String
Insulators

60383 Tests on Insulators of Ceramic Material or Glass for
Overhead Lines with a Nominal Voltage greater than 1000V 

60433 Characteristics of String Insulators Units of the Long Rod
Type

60437 Radio Interference Test on High Voltage Insulators
60438 Tests and Dimensions for High Voltage D.C. Insulators
60471 Dimensions of Clevis and Tongue Coupling of String

Insulator Units
60506 Switching Impulse Tests on High Voltage Insulators
60507 Artificial Pollution Tests on High Voltage Insulators to be 

used on A.C. Systems
60575 Thermal-mechanical Performance Test and Mechanical

Performance Test on String Insulator Units
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60591

60815

1109-92

CEA

LWIWG-
01&2

ISO

9001

9002

Sampling Rules and Acceptance Criteria when Applying 
Statistical Control Methods for Mechanical or Glass for 
Overhead Lines with a Nominal Voltage Greater than 1000 V 
Guide for Selection of Insulators in Respect of Polluted 
Conditions
Composite Insulators for AC Overhead Lines with Nominal 
Voltage Greater than 1000 volts - Definitions, Test Methods 
and Acceptance Criteria.

Canadian Electrical Association

Design and Type Test Methods for Composite Insulators

International Standards Organization

Quality System Model for Quality Assurance in 
Design/Development. Manufacture and Testing 
Quality System Model for Quality Assurance in Production, 
Installation and Servicing

EW-11.2.3 TECHNICAL REQUIREMENTS

EW-11.2.3.1 Description of Services

Wet process porcelain (or toughened glass) and/or composite type 
suspension insulator units and station post insulator units covered by this 
specification will be used in switchyards and substations. The type of 
insulators to be used shall be as stated in the Technical Data Sheets.

EW'11.2.3.2 Design Requirements 

Porcelain Type Insulators

The insulator design, fabrication and resultant characteristics shall be in 
accordance with the codes and other particular requirements specified herein.

Insulators shall not be affected by weather or sudden change in temperature 
and salt laden atmosphere in an area subject to intense lightning storms at 
certain periods of the year. The entire porcelain surface of the insulator that 
will be exposed after assembly shall be glazed and shall be relatively free 
from imperfections.

Suspension insulator shells shall be made of commercial quality wet process 
porcelain or of toughened glass in accordance with ANSI C29.2. The color of 
toughened glass shells shall be manufacturer’s standard color. The color of 
the glaze of porcelain shells shall be as specified in the Technical Data 
Sheets. When units are coupled together there shall be no contact between 
the shell of one unit and the metal parts of the next adjacent unit when strings 
are in their service position.

Station post insulators shall be made of dense, wet process porcelain, 
homogeneous and completely vitrified, in accordance with ANSI C29.9. The 
station post insulators shall be furnished complete with all mounting hardware
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including fittings, nuts, bolts, spring washer. The post insulators shall have the 
characteristics required in the Technical Data Sheets.

Metal Parts

Pins and caps shall be designed to transmit the mechanical stresses to 
the shell by compression and to develop uniform mechanical strength of 
the insulator. The metal parts shall retain their rated mechanical 
strength even when the porcelain or glass skirts are partially or 
completely broken off.

Pins shall be made of drop-forged, upset-forged, or machined-steel. 
The insulator pins, if specified in the Technical Data Sheets, shall be 
protected against electrolytic corrosion by the use of a sleeve of pure 
zinc, zinc alloy or a corrosion intercepting sleeve. The sleeve shall be 
fused to the pin so that no gap exists between pin and sleeve and shall 
be so positioned on the pin as to intercept the cement line.

Caps shall be of copper-bearing drop-forged steel or heat-treated 
malleable iron. The hole for the cotter key in a socket type cap shall be 
on the side of the cap opposite the socket opening. The hole shall be 
counter-sunk in such a manner that the eye of the cotter key when in 
the locked position maybe engaged by a hot-line key puller, to provide 
for disengagement of insulator units under energized conditions.

All ferrous parts, except stainless steel, shall be galvanized in 
accordance with ASTM A153.

Insulator units shall be furnished with the size and type of connection 
specified in the Technical Data Sheets. The dimensions and tolerances 
of ANSI/IEC type ball and socket connections and tongue-clevis 
connections shall be in accordance with ANSI C29.2 or lEC 60120. The 
dimensions and tolerances of ANSI/IEC type station post insulators shall 
be in accordance with ANSI C29.9 or equivalent lEC equivalent 
standard.

Insulator units’ ball-socket connection shall be furnished with a locking 
device of the split cotter key type installed in the socket hole of the 
insulator cap. The cotter key shall be of such design and size to meet 
the tests specified herein. The cotter key shall provide positive locking 
against unintentional disengagement of insulator units during the use 
and handling to provide easy connection to other units or hardware. 
Cotter keys shall be made from cold-drawn bronze, brass or stainless 
steel wire of approximately half-round section having the following 
properties:

1, Stainless steel shall be of American Iron and Steel Institute Type 
301, 302 and 304, shall have a minimum elongation of 20 percent 
in a two-inch gage and shall have a surface hardness of Rockwell 
B88 to C30.

2. Brass shall contain a minimum of 80 percent copper and have a 
minimum tensile strength of 80,000 psi.
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3. Bronze shall contain 88 percent minimum, 98 percent maximum 
copper and shali have a minimum tensile strength of 80,000 psi.

g. Pins for tongue-clevis type connection shali be of drop forged, upset- 
forged or machined steel. Locking device of split cotter key type shall be 
used to prevent disengagement of insulator units. Cotter keys shall 
allow easy connection to other units or hardware. Cotter key materials 
shall comply with Item “f above.

h. Station post insulators, if made up of several sections, shall be furnished 
complete with all the necessary hardware for intersection connections.

Assembly

a. Neat Portland cement (in accordance with ASTM C150) or a Portland 
cement and sand mixture shall be used in making the assembly of 
porcelain insulators.

b. Neat aluminous cement or an aluminous cement and sand mixture shall 
be used In making the assembly of toughened glass insulators.

Misceltaneous Hardware

a. String Insulator Hardwares:

1. All string hardwares shall be made of malleable Iron, ductile iron 
or forged steel, hot-dip galvanized. All metals shall be free from 
rust, bun-s, sharp edges, lumps and dross and shall be smooth so 
that interconnecting parts will fit properly and the part maybe 
assembled and disassembled easily. All string hardwares must 
have an ultimate strength of the insulator specified in the 
Technical Data Sheets.

Galvanizing

a. All ferrous metal shall be galvanized by hot-dip process. The minimum 
zinc coating shall comply to the requirements of ASTM 153. Bolts and 
nuts shall be galvanized after being threaded and excessive zinc shall 
be removed.

Materials and Workmanship

a. Material shall be free of defects or irregularities, of recent manufacture, 
unused, and the best available considering durability, strength, electrical 
characteristics and suitability for the intended service and the best 
engineering practice. Workmanship shall conform to industry standards 
and practices.

b. Metal caps shall be free from cracks, seams, shrinks, air holes, burrs, 
and rough edges. Metal pins shall be free from laps, folds, seams, burrs, 
and rough edges. Surfaces of metal parts shall be smooth with no 
projecting points or irregularities which may cause corona.

c. Insulator units after assembly shall be concentric and coaxial.
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Composite Insulators

General

a. The polymer or composite insulator described in this specification 
consist of the following components:

1. a fiberglass reinforced resin rod;
2. a chemically bonded polymer sheath to protect the fiberglass rod 

form hydrolysis;
3. polymer weathersheds to provide adequate leakage distance; and
4. metal end fittings.

Design Requirements

a. The insulator design, fabrication and resultant characteristics shall be in 
accordance with the codes and standards and other particular 
requirements specified herein.

b. The reinforced fiberglass core shall be electrical grade epoxy or made 
with corrosion (acid) resistant glass fibers to achieve maximum tensile 
strength. The insulator core shall be mechanically and electrically 
sound, free from voids, foreign substances and manufacturing flaws. 
The rod shall have a uniform diameter throughout the entire length.

c. A protective polymer material shall be extruded or injection molded on 
the reinforced fiberglass to a thickness not less than 3.0 mm. The 
polymer material shall be firmly bonded to the sheath, vulcanized to the 
sheath or molded as part of the sheath and be seamless and free from 
imperfections. The strength of the weathershed to sheath interface shall 
be greater than the tearing strength of the polymer. Weathersheds shall 
be located at intervals to provide optimum electrical performance. The 
base polymer shall be 100% silicone rubber prior to the addition of 
reinforcing fillers.

d. Grading rings shall be provided when system voltages are equal to or 
greater than 230 kV. The size and placement of the metallic grading 
rings shall be designed to eliminate dry band arcing in the vicinity of the 
end fittings and shield the end fittings preventing corona inception at 
115% of nominal line-to-ground voltage.

e. The design of the grading rings shall be such that the ring can only be 
mounted with its orientation towards the weathersheds for maximum 
RIV and corona control. Grading rings shall be capable of installation 
and removal with hot line tools without disassembling any other part of 
the insulator assembly.

f. The sheath material shall be continuous and shall extend inside the end 
fitting collar. No joints shall be permitted for greater assurance against 
the formation of electrical discharge or stress erosion points.

g. The full insulator string unit shall contain equal leakage distance as that 
of an eiectrically equivalent standard string of porcelain insulators.
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I

Insulator having reduced leakage design will not be accepted.

h. The completed insulator shall have a permanent seal at the interface 
between the metal end fittings and the housing to insure that no 
moisture or foreign materials shall enter.

i. The polymer insulator shall be of the type specified in the Technical 
Data Sheets.

Galvanizing

a. Ail ferrous items, other than stainless steel, shall be galvanized to ASTM 
A-123 or A 153-82.

b. The insulator's end fittings shall be connected to the rod core by means 
of a controlled compression technique which provides the required SML.

c. The zinc coating shall be uniform, and adhere to the surface of the base 
metal. The coating shall be free from blisters, flux, black spots, dross, 
tear drop edges, flaking zinc, rough appearance and in general shall be 
smooth, clean and unblemished when received.

Materials and Workmanship

a. Hardware and weathersheds shall be uniform in quality. They shall be 
clean, sound, smooth, free from gross and defects, of recent 
manufacture and unused. Workmanship shall conform to industry 
standards and practices.

b. Assembly of end fittings shall be made in a manner that no rod fracture 
should occur during assembly process.

EW>11.2.3.3 Insulator Marking

Each insulator unit shall be marked in accordance with ANSI C29.2 and 
C29.9. Marking shall be either on the shell or cap prior to galvanizing. 
Additional marking, such as production record code, if customarily provided 
by Contractor, are acceptable.

In addition, all shells of insulator units shall be marked with official NPC logo 
to identify the same as the property of National Power Corporation. Marking 
shall be on the opposite side of the usual trademark by the manufacturer of 
the insulator units.

For composite type of insulator unit, the insulator shall be marked per ANSI 
C29.11, Section 6, 1988 with additional marking of NPC Logo only at the 
uppermost and lowest weather shed of the complete insulator unit.

EW-11.2.4 INSTALLATION

Installation will be by Contractor unless specified otherwise in Section B.1.0 of 
the Technical Data Sheets.
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When the installation is by Contractor, such as for turnkey contracts complete 
details of proper handling, transport and storage, Installation, testing, 
performance, guarantees, etc. shall be provided for NPC’s review and 
approval.

EW-11.2.5 TESTS

EW-11.2.5.1 General

All materials shall comply with test criteria, and NPC’s acceptance of the 
insulators and accessories shall not relieve the Contractor of his responsibility 
for meeting all the requirements of this specification.

The Contractor shall carry out, at his own expense, all tests necessary to 
ensure the satisfactory design and manufacture of insulator in accordance 
with ANSI or lEC Standards.

All routine tests required in ANSI or equivalent lEC Standards shall be 
witnessed by the NPC or his authorized representative unless waived in 
writing, and no insulator units shall be shipped until released for shipment by 
the NPC or his authorized representative.

The Contractor shall make all preparation for tests and provide the test 
apparatus and personnel and shall notify the NPC the date of the tests forty- 
five (45) days in advance.

Actual test procedures to be used shall be subject to NPC’s acceptance and 
approval.

EW-11.2.5.2 Shop Tests

I

Insulator units shall be subjected to the design, quality confonnance. and 
routine tests in accordance with ANSI C29.2, C29.9, C29.1 (lEC 60383) and 
C29.11. Even though Contractor performs the required tests and the 
insulators meet the acceptance criteria. Contractor shall not be relieved of the 
responsibility of providing insulators conforming to all requirements of the 
specification.

EW-11.2.5.3 Design Tests

Contractor shall provide design test report for the insulator type(s) he 
proposes to furnish if so required in the Technical Data Sheets. All insulator 
units shall comply with all the Design Test in accordance with ANSI C29.2 
and C29.9 or equivalent lEC Tests Standards.

Design tests may be omitted if a design test record of the same insulator units 
described in the specification and in the Technical Data Sheets can be 
submitted.

As a minimum, the following tests shall be performed: 

a. For Station Post Insulators

1. Low-frequency wet withstand voltage test
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2. Critical impulse flashover voltage test, positive
3. Impulse withstand voltage test
4. Radio-Influence voltage test (RIV)
5. Thermal shock test
6. Compression strength test
7. Torsional strength test
8. Creepage distance measurement. One unit of each rating and 

type shall be subject to this test. The test shall be performed in 
insulators being supplied.

b. For Porcelain and /or Toughened Glass Suspension Insulators

1. Low-frequency dry flashover voltage test
2. Low-frequency wet flashover voltage test
3. Critical impulse flashover voltage tests - positive and negative
4. Radio-Influence Voltage test (RIV)
5. Time-loading test
6. Thermal shock test
7. Residual-strength test
8. Impact test
9. Cotter key set
10. Creepage distance measurement. One unit of each rating and 

type shall be subject to this test. The test shall be performed in 
insulators being supplied.

c. For Composite Insulators

The insulator unit to be supplied shall comply with all design tests 
specified in ANSI C29.11 and the following additional tests:

1. Water Penetration Test in accordance with CEA-LWIWG-01 
and/or CEA-LWIWG-02.

2. Power Arc Test in accordance with CEA-LWIWG-01 and/or IEEE 
1024.

3. Tracking Wheel Test in accordance with CEA-LWIWG-01 and/or 
IEEE 1024

4. Ageing Test for 5000 hours, climatic conditions in accordance with 
IEC1109.

5. Cantilever Bending in accordance with CEA-LWIWG-01
6. Thermal Mechanical, in accordance with lEC 1109.

EW-11.2.5.4 Routine and Quality Conformance Tests

Routine and quality conformance tests shall be witnessed by the NPC unless 
otherwise waived in writing and shall be in accordance with ANSI C29.2, 
C29.9 and C29.1 lor equivalent lEC test standards.

Test reports are required if so indicated in the Technical Data Sheets. The 
following routine and quality conformance tests shall be performed as a 
minimum:
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a. Routine Tests:

1. For Station Post Insulators
I. Flashover voltage test (Hollow-core Insulator only)
ii. Mechanical proof

2. For Porcelain and/or Toughened Glass Suspension Insulators
I. Tension-proof test
ii. Flashover voltage test

3. For Composite Insulator
I. Per ANSI C29.11

b. Quality Conformance Test

1. For Station Post Insulators
Visual and dimension check 

I. Porosity check
ii. Galvanizing test for associated hardwares
V. Tensile strength test

For Porcelain and/or Toughened Glass Suspension Insulators 
Visual and dimension check 

I. Porosity check 
ii. Galvanizing test
V. Combined mechanical and electrical strength test 

V. Puncture test

3. For Composite Insulator 
I. Per ANSI C29.11

EW-11.2.6 DATA AND DOCUMENTATION REQUIREMENTS 

EW-11.2.6.1 General

Contractor-furnished data and information shall be the performance data, 
predicted performance and installation features of all Contractor’s furnished 
materials. The accuracy of such information and its compatibility with overall 
performance requirements specified by NPC are the sole responsibility of the 
Contractor.

All information submitted as part of Proposal Data will become part of contract 
data for successful bidder. Any deviation from such data requires NPC’s 
approval.

EW-11.2.6.2 Data and Information to be Submitted During Post Qualification

Contractor shall furnish during post qualification the filled-in Section B.11.2 of 
the Technical Data Sheets.
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EW-11.2.6.3 Data and Information to be Submitted After Award of Contract

The following shall be submitted before shipment of insulator units:

a.

b.

c.

d.

e.

f.

9-

h.

Brochures and catalogues to support the filled-in Technical Data Sheets 
and to allow NPC to evaluate the equipment /materials being offered;

Certified Quality Conformance and Routine Test Reports, if so indicated 
in the Technical Data Sheets;

Installation procedures;

Detailed outline drawing of each insulator unit including a cross- 
sectional view of the Insulator shell, and the following Information:

1. Type designation in accordance with Standard (e.g., ANSI or !EC) 
used, if applicable

2. Shell diameter and unit spacing with manufacturing tolerances
3. Leakage distance, total and shielded portions
4. Mechanical and electrical characteristics
5. Size of ball and socket or tongue-clevis parts
6. Materials
7. Unit weight
8. Identification marking
9. Manufacturer’s catalogue number
10. Each drawing shall be identified by a drawing number

Descriptive material brochures, drawings, instructions and other 
reference material for the specified station insulators;

Field assembly requirements of station insulators;

ISO 9001 Certification of the proposed manufacturer;

Detailed QA Program based on ISO 9001 for the station and 
suspension insulators and either ISO 9001 or 9002 for the associated 
hardware; and

i. Final drawings as approved.

The Contractor shall furnish in the manner, number of copies and within the 
time set forth in the Contract, instruction manuals in accordance with Section 
GW-2.9 of the General Works.
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EW-12.0 GROUNDING SYSTEM

EW-12.1 SCOPE

EW-12.1.1 General

This specification covers the technical and associated requirements for the 
entire grounding system in one or more substations and/or switchyards, 
required to protect persons and equipment, to reduce electromagnetic 
interference (EMi) and to allow safe service and maintenance of the 
installations. The grounding system includes overhead ground wires and the 
underground grid, ground rods and connections. The extent of the scope for 
the subject project (design and/or supply and/or installation) Is specifically 
indicated in the Technical Data Sheets.

It is not NPC’s intent to specify all technical requirements nor to set forth 
those requirements adequately covered by applicable codes and standards. 
The Contractor shall furnish high quality grounding system materials meeting 
the requirements of these specification and industry standards.

The Contractor shall bear full responsibility that the grounding system 
materials have been designed and fabricated in accordance with all codes 
and standards and that they perform under the conditions and to the 
standards specified herein.

No departure shall be made from these specification and standards unless 
waived or modified in writing by NPC. The Contractor shall obtain from its 
subcontractors a statement as to compliance with this specification without 
exception and/or if there are any exception, these shall be described in detail 
and included in Contractor’s proposal. The Contractor shall add a statement 
that no other exceptions are taken to this Specifications.

EW-12.1.2 Works to be Provided by the Contractor

The Contractor shall provide the grounding system materials, accessories 
and services delineated in Section B.1.0 of the Technical Data Sheets.

EW-12.1.3 Works to be Provided by NPC

NPC shall provide the materials (if any) and services listed in Section B.1.0 of 
the Technical Data Sheets.

EW-12.2

EW-12.2.1

CODES AND STANDARDS

General

The materials and services of this specification shall be furnished in 
accordance with, but not limited to the latest issues of the following applicable 
codes and standards, including all addenda, in effect at time of purchase 
order unless otherwise stated in this specification:

For Grounding System Design:

IEEE Std. 80-1986 Guide for Safety in Substation Grounding
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IEEE Publication 86 EH0253-5-PWR - Practical Applications of ANSI/IEEE 
Standard 80-1986, IEEE Guide for Safety

For Materials:

ASTM B3 
ASTM B8

ASTM A363

ASTM A474 
ASTM A475 
ASTM A415

ASTM A416

Specification for Soft or Annealed Copper Wire 
Specification for Concentric-Lay, Stranded Copper 
Conductors
Specification for Zinc-Coated (Galvanized Steel)
Overhead Ground Wire Strand
Specification for Aluminum-Coated Steel Wire Strand
Specification for Zinc-Coated Steel Wire Strand
Specification for Hard-Drawn Aluminum-CIad Steel
Wire
Specification for Concentric-Lay, Stranded Aluminum- 
Clad Steel Conductors

ISO

9001

9002

International Standards Organization

Quality System Model for Quality Assurance in
Design/Development, Manufacture and Testing 
Quality System Model for Quality Assurance in
Production, Installation and Servicing

These codes and standards, as applicable to the specified material, 
equipment and services, set forth the minimum requirements which may be 
exceeded by Contractor if, in Contractor's judgement and with NPC's 
acceptance, superior or more economic designs and/or materials are 
available for successful maintenance and continuous operation of 
Contractor’s grounding system as required by this specification.

EW-12.3 TECHNICAL REQUIREMENTS

EW-12.3.1 Description of Services

The materials, equipment and services covered by this specification are for 
use in one or more substation(s) and/or switchyard(s). Specific technical 
characteristics and requirements for the subject project are shown in 
Technical Data Sheets.

All materials and parts which are not specifically mentioned herein but are 
necessary for the safety of operating personnel and safe operation of the 
substation shall be furnished and determined by the Contractor at no increase 
in cost to the NPC.

The Contractor shall connect all metallic parts, such as structures, electrical 
equipment, cable trays, control boards, fences, metallic doors and fences, 
etc. within the substation area to the grounding system.

All connections of the earth grid to equipment at the grid end and the 
connection between the earth grid and earth rods shall be made by welding or 
pressure clamps.
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Bolted connections will be permitted only above ground for connection to the 
fence or to equipment. All bolted connections shall be coated with corrosion 
inhibiting grease.

EW-12.3.2 Design Requirements 

EW-12.3.2.1 General

The ruling criteria in the design of the grounding grid shall be the safety of 
personnel and the proper operation of the electrical equipment during normal 
operation and during transient disturbances such as short circuits in the 
electric power system and during lightning discharges.

The design of the grounding grid shall be based on the data provided in the 
Technical Data Sheets which is valid for future stage, and shall be such that 
the maximum permissible mesh and touch voltages are not exceeded. {See 
Guide IEEE Std. 80, equations (3) and (4) in Clause 6).

The Contractor shall carry out earth resistivity measurement for the substation 
site. Based on the result of this measurement and the system parameter, the 
appropriate design and the calculation will be determined whether 
impermissible touch and step voltages occur at any place inside substation 
area and at any place 10 m. outside of the substation boundary line which 
may be endangered. These calculations will decide on the provisions for 
grounding to be made with the relevant part of the civil works related to 
foundations. If the calculations proved after the application of all engineering 
possibility that touch and step voltages are still higher than permitted and 
consequently the Contractor managed to design the earthing and grounding 
grid in such a way to obtain the lowest touch and step voltage value, all 
documents including limitation and justification shall be provided to the NPC 
for approval. Only calculations built up on computer generated design 
program shall be accepted. A special software for providing detailed analysis 
of the actual step and touch voltages likely to be generated has to be used. 
Hand calculated shall not be accepted.

In order to minimize the effect of seasonal variations of the earth resistance 
and the interruption of the overhead ground wire, the grounding system shall 
be designed for the worst condition, i.e. the overhead ground wire connection 
shall not be considered, etc.

If in case the actual measured resistance of the Contractor-designed and 
installed ground grid is higher than specified In the Technical Data Sheets, 
the Contractor shall install, at no extra cost to the NPC, additional grounding 
rods, mats, grounding electrodes, etc., until the field-measured resistance Is 
equal to or less than the specified value.

The ground grid shall be composed of a system of copper conductors buried 
approximately 50 cm. beneath the surface of the earth, excluding crushed 
rock surfacing. The grid system shall cover the entire fenced substation area 
and shall extend 0.50 m outside of the substation fence. Driven ground rods 
shall be installed at regular intervals and connected to the grounding 
conductor at grid nodes. A minimum of four (4) of the specified ground rods 
must be installed (one at each comer of the ground grid). The Contractor shall 
determine the spacing of ground grid conductors and the total number and
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location of ground rods and their lengths (single or two or more coupled 
sections).

Grid conductors shall be arranged in parallel lines along the rows of 
structures or equipment, at intervals meeting the requirements of IEEE 80.

A second set of parallel conductors shall be laid perpendicular to the grid 
conductors. These conductors shall also meet the spacing requirements of 
IEEE 80. Suitable connection, either thermoweld or compression as required 
in the Technical Data Sheets, shall be used at all conductor intersections.

At the comer of the grid, the meshes shall be sub-divided info smaller 
squares to prevent the higher potential gradients which would otherwise occur 
in these area.

The following shall also be considered In the design of grounding grid for the 
substation:

a. At each gate opening, the ground grid shall be installed to include an 
area 1 meter beyond the swing gate.

b. Grid conductor(s) shall be run in the cable trenches attach to the cable 
tray support. The conductor shall be connected to the substation ground 
grid at every intersection with a ground grid conductor, or at intervals not 
to exceed 25 meters.

When a substation is located adjacent to another substation or generating 
station, the ground systems of the existing facility and (the new one) of the 
subject project shall be connected at spacing of not more than 5 meters by 
two or more copper conductors appropriately sized for mechanical strength 
and the specified fault current with minimum conductor size to be >100 mm2.

The transmission line incoming overtiead ground wires shall be insulated from 
the substation take-off towers by suspension-type strain insulators. Jumpers 
shall be used to connect the incoming ground wires to the towers (bolted 
connection) to permit isolating the transmission line overhead ground wires 
from the substation grounding system while making substation ground grid 
resistance measurements.

The substation overhead ground wires shall be connected directly to the 
substation take-off towers.

The material for earthing and grounding in particular for jointing shall be 
selected to prevent corrosion at the connection points as well as the earthing 
and grounding material itself, both underground and exposed to air.

It is advisable to measure the grounding resistance values at different stages 
over the erection to decide at an early stage, if additional grounding measures 
have to be taken, e.g. by addition of further ground rods or grading rings 
whenever deemed necessary during and after completion of the relevant 
work.
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The Contractor has to provide sufficient portable earth for the attachment of 
portable safety earthing and grounding devices maintenance of HV 
equipment.

EW-12.3.2.2 Working Stresses

I
I

The design of all components, particularly those subject to shock or stress 
reversal, shall incorporate reasonable factors of safety in all cases. Applied 
design stresses (tension) shall not be more than 40% of rated tensile strength 
(RTS) for extreme mechanical loading conditions and not more than 20% of 
RTS for every day stress.

EW“12.3.2.3 Service Condition

The equipment and materials shall be suitable for outdoor installation and use 
at service conditions specified in Section B.1.0 of the Technical Data Sheets 
without corrosion, deterioration or degradation of performance characteristics.

EW-12.3.3 Equipment and Materials Requirements

EW>12.3.3.1 Grounding Cables

Grounding cables shall be copper conductor of soft drawn or hard drawn 
concentric stranding bare copper conductor in accordance with the latest 
revision of ASTM B3 and manufactured in accordance with ASTM 
Specification B8 (class B). The copper conductor shall have the 
characteristics specified in the Technical Data Sheets.

Ground leads running down from the lightning rod or air terminal rods shall be 
hard drawn concentric stranding copper PVC-insulated (600 V class) and 
shail be provided with the required clamp supports mounted on the steel 
structure at approximately 1.5 m intervals.

EW-12.3.3.2 Ground Rods

The ground rod shall be copper-covered steel of circular cross section, with a 
nominal diameter of 19 mm and a nominal length of 3 meters.

Each ground rod shall have a conical swaged point at one end and shall have 
a continuous smooth copper covering of at least 0.254 mm thickness molten- 
welded or copper bonded (electro-deposit) to a steel core. The copper clad or 
pressed type will not be accepted.

EW-12.3.3.3 Overhead Ground Wire

Overhead ground wire shall be of the type specified in the Technical Data 
Sheets.

All wires of the overhead ground wires shall be concentrically stranded. The 
wires in each layer shall be evenly and closely stranded around the 
underlying wire(s). The tension in individual wire in a layer shall be sufficient 
to hold each wire firmly in place with only enough strand separation to prevent 
crowding at the time of stranding and during installation.
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I

The completed overhead ground wire shall be smooth, free from nick, burrs, 
aluminum, zinc or steel particles, dirt and excessive die grease. The wire shall 
be absolutely free of copper dust and copper particles.

EW'12.3.3.4 Exothermic Welding Materials (If Exothermic Process Is Required)

The Contractor shall supply exothermic welding materials for cable-to-cable, 
cable-to*ground rod and cable-to-steel structure grounding connections. 
These materials shall be Cadweld or approved equal. If the Contractor 
proposes to supply an exothermic process other than Cadweld, detailed 
information describing the proposed process shall be included with his 
proposal.

The exothermic welding materials shall include removable clamp type molds, 
handle, flint gun, exothermic power cartridges, metal discs and other devices 
required to complete the grounding connection.

The exothermic powder cartridges shall be designed to provide an installed 
connection having a current capacity equal to conductor being welded. The 
ignition powder shall be packed in the bottom of the cartridge to permit the 
ignition powder to fall on top of the welding powder when dumped Into the 
mold. The powder cartridges shall be complemented with metal discs.

The molds shall be designed to withstand the high temperature associated 
with the welding operation and shall provide a minimum of 50 acceptable 
connections without maintenance or replacement.

EW-12.3.3.5 Grounding Hardware

Terminal Luos

Terminal lugs shall be one hole, socket type, rounded edge lug, cast of high 
strength corrosion resistant copper alloy.

Machine screws, nuts, and washers used with the lugs shall be bronze. 

Flexible Copper Braids

All flexible copper braids shall be made of flat, extra-flexible copper braid 
which has been tinned before weaving. Both ends shall be encased in a 
seamless copper ferrule drilled in accordance with NEMA Standard or 
equivalent. Ferrules shall be formed under high pressure ensuring 
dependable contact.

EW-12.3.3.6 Accessories for Shield Wire

Suspension Ground Wire Materials

The hardware for the overhead ground wire shall consist of a free-center 
suspension clamp, a link, a U-clevis and preformed armor rods as shown in 
the attached drawings for this specification.

The characteristics of the clamp for suspension ground wire assemblies shall 
be as indicated in the Technical Data Sheets.
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Tension Ground Wire Materials

The tension assembly for the overhead ground wire shail consist of a tension 
device and a jumper clamp as shown in the attached drawing for this 
specification.

The tension assembly shall consist of a wedge type tension clamp, a link and 
two U-cIevises as shown in the attached drawing for this specification.

The characteristics of the clamp for the tension assembly shall be as stated in 
the Technical Data Sheets.

The jumper clamp, if used, for the tension ground wire assembly shall be 
used for fastening the jumper of ground wire at the tower top and shall have 
the same material properties as the tension clamp. The characteristics of the 
jumper clamp shall be as stated in the Technical Data Sheets.

Wedge Pressure Clamp for Ground Wire

The wedge pressure clamp, where required, shall be used for connecting the 
jumper wires of ground wires.

The wedge clamp shall be suitable for the type of ground wire to be used.

The slip strength of the clamp after connecting the wires must not be less 
than 15 percent of the ultimate breaking strength of the wires being 
connected.

Corrosion Inhibitor

When so specified in the Technical Data Sheets, the overhead ground wire 
shall be protected by a high melting point (e.g. dropping point of 
approximately 380°F}, neutral, organic inhibitor.

EW>12.3.3.7 Steel Structure Grounding

Every steel structure that carries insulators or apparatuses shall be connected 
to the earthing grid.

All substation metal parts such as structures, equipment, cable trays, fence, 
etc. except the disconnecting switch operating platform shall be connected to 
the ground grid by suitable ground connections specified in the Technical 
Data Sheets.

Steel structures with more than one leg should have two legs connected to 
the grid, with one riser to each leg. Those legs which have a great spacing 
between them shall be chosen. In case of steel structures (for example 
gantries) are covering more than one bay, each leg of those structures have 
to be earthed by separate riser at two different points

If there is any possibility for a conductor to fall down on a steel structure, this 
structure must be connected to the grid with a connection able to sustain the 
earth fault current.
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EW-12.3.3.8 Equipment Earthing

Transfonmer/Reactor Earthing

I

An earthing grid of sufRcient size, defined by grounding calculations and 
consisting of tinned, annealed hard drawn copper conductor with a maximum 
mesh size of 3 x 3 m shall be installed in the transformer foundation.

Power transformer/reactor tanks shall be earthed at two points diagonally 
opposite each other. These connections shall be made from two different 
points of the earthing grid.

Transformer/reactor earthing neutrals shall be earthed to two different points 
of the earthing grid. The transformer earthing strip shail be > 100 mm2 in 
copper.

Circuit Breaker

Circuit breakers shall be earthed by two connections at diagonal comers of 
the breaker supporting structures. These connections must be from separate 
points of the earthing grid. One >100 mm2 connection strip shall be extended 
to the breaker operating mechanism.

Disconnect/Earthino Switches

Connections between any type of earthing device, e.g. earthing switch, and 
risers from the earthing grid shall be made through a copper wire connected 
between the earth contact of the earthing device and a riser. This wire should 
be properly clamped to the steel structure at both ends and laid in close 
contact to the steel works along the way.

The housing of isolator and earthing switch operating mechanism shall be 
earthed at a point as near to the operating handle as possible. Earthing strips 
of a size >100 mm2 shall connect the base of each switch from two separate 
points of the earthing grid. Each earthing b;lade shall be connected to the 
earthing cable with flexible braid.

To give increased protection to operators, an earthing mat shall be laid 
beneath the operator's place. This mat should consist of 35 mm2 copper wire 
laid down in a spiral of about 1 m diameter with about 0.2 m distance between 
wires, and with one end connected to the operating mechanism. The mat 
shall be buried at a depth of about 0.5 m (or to be laid out above the normal 
earthing grid).

If the three earthing device in one group are mounted on the same structure, 
then an extra copper wire shall be connected to the shortest way between the 
three devices.

LiohtninQ Arrester

Lightning arresters shall be connected to the earthing grid with one > 100 
mm2 PVC insulated copper connection. For 500 kV arrester, connection to the 
earthing grid shall be made from two (2) separate points in its supporting 
structure.
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I

Power Cables

The lead sheath or armor (shield) of a three-core MV power cables shall be 
earthed by connecting a flexible braid to the shield. This shall be done at both 
ends of each cable.

The copper wire shield of single-core MV power cables shall be earthed by 
connecting a flexible braid to the shield. This shall be done at both ends of 
each cable, if the cable is longer than 700 m, else arresters have to be 
installed.

Cable end boxes shall be earthed with copper cable connection on one of the 
mounting bolts.

Instrument Transformer

Voltage and current transformers shall have their metal cases earthed by one 
>100 mm2 copper connection to the earthing grid. The earthed leg of voltage 
transformers shall be connected with > 100 mm2 copper wire to the earthing 
system. Secondary connections of voltage and current transformers can be 
earthed by 16 mm2 copper solid wire connected to one centrally located >100 
mm2 copper connection.

Overhead Ground Wire

The transmission line overhead ground wires shall be connected to the 
exposed base of the supporting structure and the station earth grid with one 
PVC insulated > 100 mm2 tin annealed copper cable.

Transmission Line Tower Earthing

Transmission line towers located inside the station yard shall be connected to 
the station earthing grid.

Lighting Poles

Poles for lighting shall be connected to the earthing grid via a 35 mm2 tin 
annealed copper conductor with one connection for each item.

Other Metal Structures

Other types of metal structures within the substation area, not mentioned 
hitherto, shall be connected to the earthing grid by copper ground conductor 
>35 mm2 with one connection for each item. The only exception is radio 
antennas, the earthing of which follows other principles not stated herein.

Each metal-enclosed HV or MV equipment or compartment shall feature the 
connection of a readily installed short circuit device or special earthing bolts 
or screws allowing for application of earthing clips of approved design with 
flexible cables to be clamped into phase conductors by means of insulated 
earthing poles for subsequent earthing.
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I

I

High voltage equipment shall be equipped with at least two terminal bolt M 16 
in diameter or suitable grounding pads of adequate size to accommodate at 
least two fixing screws for proper connection to the earthing system.

EW-12.3.3.9 Control Building Earthing

For potential equalizing of the building, an earthing grid of suitable corrosion 
protected copper conductors 100 mm2 shall be cast into the surface concrete 
of all floors (see Tender Drawings). The connection points shall be 
exothermic welding. The mesh size shall not be greater than 3 x 3 m. Suitable 
connection points shall be brought out of the concrete to allow connection to 
the main earthing grid and to all parts of the equipment and building to be 
earthed. The part of these connecting points which protrudes from the 
concrete shall be tinned. The earthing grids of the different levels shall be 
connected at 8 to 10 m. on the periphery distributed locations.

At least two potential equalizing bars in all electrical rooms shall be provided. 
The potential equalizing bar shall be of 50 x 50 mm tinned copper bar 
protected by stainless steel cover.

To ensure that reinforcement grid is made electrical continuous, a sufficient 
number of connection points shall be brought out of the concrete. Together 
with the detailed civil engineering drawings, the earthing design is to be 
checked before releasing for construction.

The connections to these parts should be of soft drawn tinned copper of 
adequate cross section of at least 70 mm2. Further similar connection points 
shall be installed at a number of places for the connection of portable earthing 
equipment when working in the station. All iron parts of the building and the 
reinforcement shall be connected to this common earthing installation.

Generally, each electrical device Inside the control building must be equipped 
with an earthing screw of sufficient diameter for connection to the earthing 
system. The same applies to all metallic parts such as panels, metal 
windows, doors, etc. are effectively connected by earth conductors.

Control panels and desks, switchboards, etc. consisting of several individual 
sections or compartments shall each be connected to a common tinned 
copper earth bar unless all panels are solidly welded together, or other 
approved means are applied ensuring solid earthing connections. In such a 
case, provisions for earthing must be made at one end at least.

EW-12.3.3.10 Fence Earthing

Steel fences around the switchyard or station can be connected to a separate 
earthing system outside the fence at every second fence pole and at all 
comers and gate posts.

For earthing of the fence and of the gate, the original optional solution in 
respect of touch and step voltages shall be designed by the 
Supplier/Contractor to be approved by the Purchaser.

In case of separate fence earthing, the ground cable shall encircle the outside 
of the fence at a depth of 50 cm depending on the soil quality and at a
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I

I

distance of about 50 - 80 cm from the fence. Earthing rods have to be 
connected wherever necessary to meet the requirements in respect of the 
earthing resistance.

EW-12.3.3.11 Pipe Earthing

All piping shall be earthed at all service points in an approved manner.

EW-12.3.3.12 Cable Tray Earthing

Cable trays and ladders shall be connected to the earthing system at every 
ten (10) meters interval.

EW-12.3.3.13 Ground Rods

Ground rods required in the switchyard shall be determined by the Contractor. 
However, the following minimum requirement for ground rods must be met:

a. Near each ground lead from surge arresters.
b. Near each transformer or reactor neutral (if any) ground lead.
c. Every 5 meters along the grid square which enclose a power 

transformer and reactor, if any.
d. Every 30 meters along the fence.
e. Ground rods shall be driven to a depth such that the top of each rod is 

at the same elevation as the ground grid and shall be bonded to the 
ground grid conductors by suitable exothermic connections.

EW>12.3.4 Grounding Equipment

To meet the safety regulations before any maintenance or repair works are 
started on the EHV/HV/LV power equipment, the disconnected “live” parts of 
the equipment shall be grounded by means of permanent grounding switches 
and/or portable or mobile grounding sets. The portable or mobile grounding 
sets (Substation Grounding Sets) shall be supplied by the Contractor and 
included in the cost for grounding system. The current-carrying components 
of the grounding set shall have a fault current rating (magnitude and duration) 
as specified in the Technical Data Sheets.

These devices shall consist of, but not limited to those listed in the Technical 
Data Sheets.

In addition, guides permanently mounted to disconnect switch structures for 
use with portable grounding rods shall be provided.

EW-12.3.5 Other Technical Requirements for the Grounding System

Other features for the grounding system if required by the NPC are stated in 
the Technical Data Sheets.
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EW-12.4 INSTALLATION

Installation will be by Contractor, unless otherwise specified in Section B.1.0 
of the Technical Data Sheets.

When the installation is by Contractor, such as for turnkey contracts complete 
details of proper handling, transport and storage, installation, testing, 
performance guarantees, etc. shall be provided for NPC’s review and 
approval.

EW-12.5 TESTS

EW-12.5.1 General

The Contractor shall carry out at his own expense all tests necessary to 
ensure the satisfactory design and manufacture of all grounding equipment 
and materials In accordance with ASTM or equivalent lEC Standard.

EW*12.5.2 Design Tests

Cables, hardwares and materials shall be subjected to the design (or type) 
tests in accordance with applicable ASTM or equivalent lEC standards. Even 
though NPC or his representatives performs or witnesses the required tests 
and the cables, hardwares and materials meet the acceptance criteria, 
Contractor shall not be relieved of the responsibility of providing cables, 
hardwares and materials conforming to all the requirements of the 
specification.

EW-12.5.3 Quality Conformance and Routine Test

These tests are intended to eliminate defective materials and fittings. They 
are to be made on ali materials and fittings of the type to which they are 
applicable, per applicable standards and/or per Contractor's quality assurance 
methods if accepted by NPC.

Overhead Ground Wire

The tests shall be performed in accordance with ASTM A363, A474 and B416 
and shall include, but not limited to the following:

a. Construction check

b. Tensile strength tests

c. Weight of coating

d. Elongation

e. Weight of conductor 

Grounding Cables

The tests shall be performed in accordance with ASTM B3 and ASTM B8 and 
shall include, but not limited to the following:
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a. Tensile strength tests

b. Elongation tests

c. Conductor resistivity tests

d. Dimension measurement

e. Surface finish inspection

f. Weight of conductor 

For Miscelianeous Hardwares

The test shali be performed in accordance with ASTM B153 and the 
manufacturer standard. The routine tests shall be performed by selecting the 
samples from each lot of equipment. The number of samples required for the 
tests shall be: all for 1-3 sets; 3 for 4-30 sets; and 10% for over 30 sets.

a. General inspection
b. Measurement of dimensions
c. Tensile tests:

No. of samples required: 1 for 20-50 sets;
2 for 51-100 sets; and
3 for over 100 sets

d. Galvanizing tests

Grounding Materials

Quality conformance tests are required to verify the qualify of materials and 
workmanship. They are to be made on fittings taken on random from the 
various lots offered for acceptance.

EW-12.6 DATA AND DOCUMENTATION REQUIREMENTS

EW-12.6.1 General

Contractor furnished data and information shali be the performance data, 
predicted performance interface requirements and construction features of all 
Contractor’s furnished equipment and materials. The accuracy of such 
information and its compatibility with overall performance requirements 
specified by NPC are the sole responsibility of the Contractor.

All information submitted as part of Proposal Data will become part of contract 
data for successful bidder. Any deviation from such data requires NPC’s 
approval.

EW-12.6.2 Data and Information to be Submitted During Post Qualification

Contractor shall furnish during post qualification the fllled-in Section B.12.0 of 
the Technical Data Sheets.
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EW-12.6.3 Data and Information to be Submitted After Award of Contract
The following shall be submitted by the Contractor as a minimum for NPC's 
review and approval:

a. Brochures and catalogues to support the filled-in Technical Data Sheets 
and to allow NPC to evaluate the equipment /materials being offered;

b. Results of soil characteristics investigations;

c. Computer based design of the grounding system;

d. Computer based calculation of the grounding system resistance, grid 
potential rise and step/touch voltages (IEEE Std. 80) based on 
Contractor’s soil resistivity measurements;

e. Computer based step and touch potential contour drawing of each floor;

f. Computer based layout of substation grounding system;

g. Rating of the conductors and grid layout;

h. Lightning protection system detail design drawings and calculations;

i. Detail lists of grounding materials necessary for the whole 
switchyard/substation and other related structures;

j. Descriptive material brochures, drawings, instructions and other 
reference material for the specified grounding materials;

k. Detailed outline drawings of all grounding materials;

l. ISO 9001 Certification of the proposed manufacturer;

m. Detailed QA Program based on ISO 9001 and/or 9002; and

n. AS'built drawings as finally approved.

The Contractor shall furnish in the manner, number of copies and within the 
time set forth in the Contract, instruction manuals in accordance with Section 
GW-2.9 of the General Works.
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EW-13.0 AC & DC STATION AUXILIARY SWITCHBOARD

EW-13.1

EW-13.1.1

SCOPE

General

This specification covers the technical and associated requirements for AC 
and DC Auxiliary Switchboards for use in electric power switchyard and 
substations.

It is not NPC's intent to specify all technical requirements nor to set forth 
those requirements adequately covered by applicable codes and standards. 
The Contractor shall furnish high quality metal-clad switchgear and 
accessories meeting the requirements of these specification and Industry 
standards.

The Contractor shall bear full responsibility that the equipment has been 
designed and fabricated in accordance with all codes, standards, and 
applicable governmental regulations and performs under the conditions and 
to the standards specified herein.

No departure shall be made from these specification and standards unless 
waived or modified in writing by NPC. The Contractor shall obtain from its 
subcontractors a statement as to compliance with this specification without 
exception and/or if there are any exceptions, these shall be described in detail 
and included In Contractor’s proposal. The Contractor shall add a statement 
that no other exemptions are taken to this specification.

EW-13.1.2 Works to be Provided by the Contractor

The Contractor shall provide the equipment, accessories and services 
delineated in Section B.1.0 of the Technical Data Sheets.

EW-13.1.3 Works to be Provided by NPC

NPC shall provide the materials (if any) and services listed in Section B.1.0 of 
the Technical Data Sheets.

EW-13.2

EW-13.2.1

CODES AND STANDARDS

General

The AC and DC auxiliary system shall be in accordance with, but not limited 
to, the latest issues of the following codes and standards, including all 
addenda, in effect at time of NPC order unless otherwise stated in this 
specification:

ANSI/IEEE

C37.20

C2
C37.51

American National Standards Institute and/or Institute of 
Electrical & Electronic Engineers

Switchgear Assemblies, Including Metal Enclosed Bus, 
Including Supplement C37.02c 
National Electrical Safety Code
Dry Type Distribution Transformers, SOOkVA and Smaller

NATIONAL POWER CORPORATION V1-EW-239



BID DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. CONSTRUCTION. INSTALLATION. 
TESTING. AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

LuzP21Z1223Sdg

C57.12.91 Test Code for Dry-Type Distribution and Power
Transformers

C62.41 Guide for Surge Voltages In Low Voltage AC Power
C62.45 Guide on Surge Testing for Equipment Connected to Low

Voltage AC Power

lEC International Electro-Technical Commission

60144(529) Degree of Protection of enclosure for L. V. Switchgear 
60057 L. V. Switchgear and control gear
60439 Factory Built Assemblies of L. V. Switchgear
60664 Insulation Coordination within Low Voltage System
60686(478) Stabilized Power Supplies with AC (DC) output
60715 Dimension of L. V. Switchgear
60726 Dry Type Transformers

ISO International Standards Organization

9001 Quality System Model for Quality Assurance in 
Design/Development, Manufacture and Testing

9002 Quality System Model for Quality Assurance in Production, 
Installation & Servicing

NEMA National Electrical Manufacturers Association

AB1 Molded Case Circuit Breakers and Switches
PB1 Panelboards
KS1 Enclosed Switches
FU1 Low Voltage Cartridge Fuses
ST20 Dry Type Transformers for General Application
Publ 250 Enclosure for Electrical Equipment (1000V maximum)

NEC National Electrical Code

SSPC

SP1
SP3
PA1
PA2

UL

44

PEC

Steel Structure Painting Council

Solvent Cleaning
Power Tools Cleaning
Shop, Field and Maintenance Painting
Measurement of Dry Paint Thickness with Magnetic Gages

Underwriters Laboratories, Inc. (all parts apply)

Rubber-Insulated Wires and Cables

Philippine Electrical Code

These codes and standards set forth the minimum requirements which may 
be exceeded by the Contractor, if, in Contractor’s judgment and with NPC’s 
acceptance, superior or more economical designs or materials are available 
for successful and continuous operation of Contractor's equipment as 
required by this specification.
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EW-13.3 TECHNICAL REQUIREMENTS

EW-13.3.1 Description of Services

The auxiliary switchboards covered by this specification Is for use generally in 
substation or switchyard. The equipment will be intended to supply the 
required station auxiliary service of a substation or switchyard. The 
application details are in Technical Data Sheets.

All materials and parts which are not specifically mentioned herein but are 
necessary for the proper erection, assembly and safe operation of the 
auxiliary switchboards shall be identified and furnished by the Contractor and 
included In the price for the auxiliary switchboard.

EW-13.3.2 Design Requirements

The equipment shall be designed to perform in accordance with the standards 
and as specified herein, when operating under the environmental and 
operating conditions given in the Section B.1.0 of the Technical Data Sheets.

In all respects, equipment shall incorporate the highest quality of modem 
engineering, design and workmanship. It is not the intent to specify all details 
of design and construction; therefore, equipment shall be fabricated and 
equipped with accessories in accordance with Contractor’s standard practices 
when such practices do not conflict with this specification.

The auxiliary switchboard shall be supplied complete with all equipment, 
instruments, meters, indicators, control switches or push-buttons, 
annunciators, indicating lamps, terminal blocks, wiring and miscellaneous 
devices as called for by this specification, or indicated in the Bid drawings.

EW-13.3.3 AC Auxiliary System 

EW-13.3.3.1 General

The low voltage AC system shall consist of a star-connected, solidly earthed, 
four wire system designed for power and a star-connected system for lighting 
and other essential loads.

The station auxiliary system shall be designed to fulfill the following 
requirements:

with loss of the entire a.c. auxiliary power system, automatically 
controlled shut-down of the converters shall take place. Immediately 
after recovery of the auxiliary power supply, start-up of the converters 
shall be possible.

The low voltage a.c. system shall compose any of the following sources as 
required in the Technical Data Sheets;

a. 460 V, 60 Hz, 3-phase, 4-wire for power supply

b. 230 V, 60 Hz, 3-phase and/or 1-phase (depending on the requirement), 
4-wire and/or 2-wire for lighting, outlets, etc.
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c. 120 V, 60 Hz, 1-phase, 2-wire

Where there are two or more incoming feeders connected to the main board, 
these shall be connected to an automatic change-over device with circuit 
breakers. Simultaneous feeding from more than one source is not permitted. 
The automatic change-over device shall be fed from the D.C. system for 
power and control. The main board shall be equipped with transient voltage 
surge suppressors.

EW-13.3.3.2 Power Source

I

The source of the power supply for the AC auxiliary system shall be as stated 
in the Technical Data Sheets. It can be taken from: (depending on the 
requirement or as stated in the Technical Data Sheets)

a. An auxiliary station service transformer connected to the tertiary or 
secondary voltage terminal of the main transformer: or

b. From two auxiliary station service transformers connected to the tertiary 
or secondary voltage terminals of the two main transformer; or

c. A combination of an auxiliary station sen/ice transformer and a stand-by 
diesel generator set.

EW-13.3.3.3 AC Distribution

If required in the Technical Data Sheets and/or drawings, distribution to the 
different equipment and installations shall be performed via sub-distribution 
boards connected to the main board. The connections between main board 
and sub-distribution boards shall be made by cables running along trench or 
conduits.

The distribution boards shall be installed outdoor or indoor as required in the 
drawings or in the Technical Data Sheets.

The basic principle design for the AC power supply shall be as indicated in 
the Bid Drawings.

EW-13.3.3.4 Automatic Change>Over Device (If required)

General

The auxiliary power supply is of great importance and must remain in duty as 
long as possible. If required in the Technical Data Sheets and/or in Bid 
Drawings, this automatic device will make sure that a voltage is always 
available. At loss of voltage, the automatic device will change-over to another 
supply. The change-over shall be indicated on the alarm panel.

There must be a time delay in the change-over operation between the two 
supplies. Connections between the two supply systems shall be prevented by 
an interlocking system.
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The secondary circuit breakers of the two main power supplies feeding the 
main 460V switchboard shall have selector switch with two positions:

Position 1: 
Position 2:

off duty 
automatic

Any tripping from sub-distribution protection as well as a manual trip, shall 
block the automatic change-over system. The blocking shall be indicated 
visually.

Automatic and manual interlocking scheme shall be provided between the two 
main circuit breakers to prevent parallel operation of the two main circuit 
breakers.

Voltage Measuring

A three-phase voltage relay, which measures each phase independently, 
shall be furnished. The voltage level has to be 80-85% of the rated voltage in 
order to prevent a false indication caused by remaining voltage at lost phase. 
Provisions shall be made such that actuation of the voltage relay will 
automatically transfer all the bus loads with faulty power source to the other 
power source.

In case of voltage dip beneath 70% of the rated voltage, the motors in 
operation on distribution board connected on a faulty power source shall be 
switched-off automatically. If the voltage recovers in a preset time variable 
between 0.5-3 sec as a result of change-over device activation or restoration 
of norma! power supply, the motor starters (contactors) will be switched-on 
automatically again in pre-selected time steps so that the starting current 
drawn by the starting motors does not cause a voltage drop more than 20% 
on the motor terminals.

There shall be a time delay (1-10 sec) of voltage indication to prevent the 
change-over device from working at auto-reclosure.

If measuring relays are placed in a control cubicle, they must be connected 
via voltage transformers.

Measuring points are:

Before breaker on secondary side of transformer 
On busbars

Supervision

Trip and close circuit supervision shall be implemented. Fault signals shall 
lead to an alternative power supply and block further operations of a faulty 
unit.

Fault signals shall be connected to the alarm system.
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Provision shali be made such that the monitoring and supervision of the a.c. 
auxiliary system can be made through the microprocessor-based substation 
control system (MBSC), if required in the Technical Data Sheets.

EW-13.3.4 DC Auxiliary System 

EW-13.3.4.1 General

The function of the DC Auxiliary System is to supply auxiliary and operating 
power to control equipment and to DC dependent devices. The DC power is 
normally supplied from the AC system across rectifier/charger, but if the AC 
supply is lost, the batteries take over the power suppiy without interruption.

The DC system shali compose any of the following sources as required in the 
Technical Data Sheets;

a. 125 Vdc system
b. 48 Vdc system
c. 24 Vdc system

EW-13.3.4.2 System Design

The fundamental demand on a DC system is that, it must be robust, simple 
and clearly arranged.

The batteries and rectifiers shall be dimensioned to supply the substation with 
direct current both present and future additional requirements.

The battery distribution boards shall be furnished with equipment necessary 
for the future stage.

The DC system design shall be based on the following principles:

- High selectivity
Main distribution located adjacent to the battery room 

• No common main automatic circuit breaker for the battery
An installation which is free from the risk of short circuit between the 
battery and the main distribution board.

The DC system shall be earthed across a high-resistance resistor, so that 
simple earth faults will not cause tripping of the system.

The DC system shall be designed to allow unloading tests, boost charging 
and maintenance of each battery to be carried out during normal operation. 
This implies that provision shall be made for isolating the battery and the 
associated rectifier from the load.

EW-13.3.4.3 Battery Connection

The first automatic circuit breaker seen from the battery shall be located as 
close as possible to the battery and shall be contained in separate enclosures 
for the positive and negative poles, respectively. The enclosure shall be made 
of insulating materials.
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The connections between the battery system and the automatic circuit 
breakers shall be laid in such a way that they are protected from physical 
damage.

Each battery system is connected through its own battery distribution board to 
the main boards, and every battery system shall have its own supervisory 
equipment to indicate and alarm for the maximum and minimum voltage 
levels on float charging and earth fault.

EW-13.3.4.4 Connection of the Charging Equipment

The charging rectifier shall be connected as close as possible to the battery 
and shall be sized for charging the battery plus the base loads including 
future base loads. Every permanently installed battery system shall have its 
own rectifier/charger.

The charging rectifiers shall be controlled by the battery terminal voltage and 
not by the rectifier output voltage. The control voltage shall, therefore, be 
obtained at the battery via separate automatic circuit breakers and control 
cables.

EW-13.3.4.5 Short Circuit Protection

The DC system shall be provided with short circuit protection. These shall 
provide absolute and safe selectivity, so that tripping is confined to a 
minimum.

Only circuit breakers shall be used and shall consist of the series 5-15-20-30- 
50-60-100A, etc. two steps between every circuit breakers shall be of the UL 
listed type or equivalent and shall be used for protection of all feeders.

EW-13.3.4.6 Batteries

Technical Requirements

The requirements shall be as stated in the Technical Specifications and 
Technical Data Sheets.

EW-13.3.4.7 Charger/Rectiner

Technical Requirements

The requirements shall be as stated in the Technical Specifications and 
Technical Data Sheets.

EW’13.3.4.8 Supervision

Trip and close supervision shall be implemented. Fault signals shall lead to 
an alternative power supply and block further operations of a faulty unit.

Fault signals shall be connected to the alarm system.
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Provision shall be made such that the monitoring and supervision of the d.c. 
auxiliary system can be made through the microprocessor-based substation 
control system (MBSC), if required in the Technical Data Sheets.

EW-13.3.5 AC and DC Panelboards

EW-13.3.5.1 General

The station auxiliary switchboard {both AC and DC) shall be supplied 
complete with all instruments, meters, indicators, control switches, push 
buttons, indicating lamps, terminal blocks, wire-in glands and other 
miscellaneous devices as calied for by this specification or indicated in the bid 
drawings. All boards shall have circuit breakers instead of fuses to protect 
outgoing cables in feeders from short circuit and overcurrent. The continuous 
and short-time/short-circuit rating of the AC/DC panel shall be designed in 
accordance with the specified transformer rating and the expected short 
circuit rating.

The station auxiliary board shall include required auxiliary and accessory 
devices such as auxiliary current and potential transformer, phase shifters, 
auxiiiary relays, resistors, etc. whether or not expressly called for or indicated 
on the bid drawings. All instrument scales, relay coils, contacts and other 
features shall be suitable for the apparatus controlled or for the purpose 
intended.

A large number of cables will be brought in through the bottom of the auxiliary 
switchboard and adequate provisions shall be made to accommodately 
support and terminate these cables on the terminal blocks. Appropriate cable 
fixing and sealing glands shall be provided.

The station auxiliary switchboard shall be designed and wired with relays and 
devices adequate to supply auxiliary power not only the equipment supplied 
under this contract but also the future equipment shown in the single line 
diagram or in the substation layout.

The boards shall have Cu busbars for phases, neutral (N) and protective 
earth (PE). The neutral busbar shall also have full insulation against earth and 
shall be connected to earth with one link in the board only. The earth busbar 
shall preferably be located near the outgoing cable terminals.

All boards except battery boards shall be connected to the main earth wire 
system by a separate earth conductor.

The battery distribution boards shall be made of Insulating material and shall 
be designed for complete pole separation with positive and negative circuit 
breakers in separated cubicles. Mounting plates shall be of plastic-covered 
steel. The battery distribution boards shall not be earthed and the shields of 
the cables entering the battery distribution boards shall, therefore, insulated.

The Contractor shall ensure that all equipment will allow sufficient room for 
operation, maintenance, future additions and possible future replacement of 
defective components. In all boards, there shall be at least 25% spare 
terminals for power auxiliary circuits.
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EW-13.3.5.2 Panel Construction

The main distribution boards and sub-distribution boards shall be of the 
factory-built assembly (FBA) low voltage switchgear type, modularized, free
standing and totally enclosed and to conform to the protection class specified 
In the Technical Data Sheets.

The main distribution board shall be constructed out of folded or pressed steel 
panels of not less than 3 mm thickness with edges bent to 6 mm radius, 
securely fixed to structural members and suitable for bolting to each other and 
to the floor through sheet steel channels. The panel shall comprise modules 
for withdrawable, removable and/or fixed group of modules. In the same 
cubicle or panel, withdrawable, removable and/or fixed group of modules can 
be mixed.

The sub-distribution boards shall be made of smooth sheet steel panels with 
angle or channel frame and with edges bent to 6.0 mm radius, seam-welded 
at comers and ground smooth. The panels shall be boiled at the bottom to 
suitable steel channel sills to be furnished as part of this supply. Suitable 
grouting and anchor bolt holes shall be provided in the channel sills. Butt 
joints on outside surfaces shall not be permitted.

Outside panels shall not be drilled or welded for attaching wires, resistors or 
other devices where such holes or fastening will be visible from the front of 
the panel. All screws and bolts used for assembling members and panels and 
for mounting wire cleats and devices shall be provided with lock washers or 
other locking devices. Vertical edges of panels shall be formed and bolted 
together in such a manner that no part of edge are exposed to view.

The panels shall not deviate more than 1.6 mm from the true plane. To 
prevent warping of panels, all heavy devices shall be adequately supported 
by means of rear mounted brackets or straps.

The panels, trim, doors and frames shall match and shall present a neat 
appearance when assembled. Electrical clearance shall be provided without 
cutting away the adjacent steel framework. Vents and louvers shall be 
provided, where required, to give adequate ventilation. All ventilation 
openings and ali opening in the floor shall be provided with screens to prevent 
entrance of insects and rodents.

Thermosticaily controlled heaters with switches both for indoor and outdoor 
switchboards shall be furnished suitable to a voltage source specified in the 
Technical Data Sheets.

Each assembled indoor panelboard shall be anchored to floor embedded 
channel members. Each assembled outdoor panelboard shall be anchored to 
a concrete foundation or shall have a steel supporting structure.

Power cables shall enter both indoor and outdoor panel boards from below 
and shall be connected directly to the buses or circuit breakers.

Unit structural steel members, buses, bus supports, etc. shall not obstruct bus 
and circuit breaker cable termination.
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The dimensions of the single panel shall be manufacturer's standard but in no 
case shall exceed the height of 2200 mm.

The main lugs of the panelboards shall be capable of accepting the size of 
two cables with size ranging from 14 mm2 to 150 mm2.

Polyvinyl chloride, asbestos or hydroscopic insulation shall not be used in any 
equipment or component, porcelain or glass polyester insulation shall be used 
or NPC approved equal.

Bolts and associated hardware shall be of non-magnetic and corrosion- 
resistant matenal.

Application of insulating tapes shall be avoided whenever possible, the 
Contractor shall Inform NPC of any areas where insulating tape is required.

EW-13.3.5.3 Buses and Bus Supports

All buses shall be copper with sufficient ampacity for the intended service. 
AC and DC main buses and AC neutral buses shall have minimum 
ampacities as shown In the bid drawings or as stated in the Technical Data 
Sheets.

All buses shall be adequately braced to withstand the stresses created by 
fault currents and in the event of an internal (arcing) fault on a load circuit, 
that circuit shall be the only one damaged. Buses shall be arranged to provide 
consecutive alternate phasing of branch circuit connection.

Each bus shall be provided with a clamp type pressure connector capable of 
accepting stranded copper conductor of the size shown on the accompanying 
drawings or as indicated in the Technical Data Sheets.

Sufficient binding head screw or pressure type neutral bus terminals shall be 
furnished to accommodate each circuit neutral lead.

Each AC neutral bus shall have a clamp type pressure connector suitable for 
accepting a stranded copper ground cable specified in the Technical Data 
Sheets. This connection point shall be identified by a grounding symbol.

Buses, including neutral buses, shall be fastened securely to insulated bus 
supports and shall not be supported by the circuit breakers.

Bus supports shall be high dielectric strength, low moisture absorption, high 
impact strength, and low surface capacitance molded compound.

EW-13.3.5.4 Grounding

A 25 mm wide x 6 mm thick bare copper ground bus bolted solidly to the 
panelboard structure shall be provided at the bottom of both the outdoor and 
the indoor panelboard for grounding control and power cable shields and the 
secondary circuits of current and voltage transformers.

Each ground bus shall have sufficient 4 mm drilled and tapped holes to 
accommodate all required ground bus connections. The holes shall be
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spaced on 20 mm center-lines minimum. A 10 mm long binding head screw 
or screw with bronze spring washer shall be provided in each hole. A 
maximum of two connections shall be made to each ground bus terminal.

A clamp type pressure connector suitable for accepting a stranded copper 
grounding cable specified in the Technical Data Sheets shall be provided at 
one end of each ground bus. Each connection point shail be identified with a 
protective grounding symbol.

Each control and power cable shield shall be connected to the ground bus via 
a 6 mm2 wire soldered to the shield and having a crimp type ring tongue

I

I

terminal for the ground bus connection.

EW-13.3.5.S Nameplates

A unit identification nameplate shall be furnished at the top front of each 
panelboard. An identification nameplate shall be provided for each device 
including circuit breakers and fuse blocks (if required). Each circuit breaker 
nameplate shall be mounted adjacent to the associated circuit breaker. 
Where applicable, nameplates shall be provided for control and power circuit 
identification.

All nameplates shall be black satin finish with white core engraved to show 
white lettering. Nameplate engraving shall be in accordance with the 
nameplate designations shown on the accompanying drawings.

The Contractor shall submit to NPC for approval his nameplate engraving lists 
and a sample nameplate showing the proposed style of engraving.

Ail nameplates shall be attached with non-corroding screws.

EW-13.3.5.6 Terminal Blocks

Terminal blocks for terminating incoming leads shall be molded type with 
insulating barriers, binding head screw type terminals and removable white 
circuit designation marker strip, and shall be rated 600 V.

Each terminal block shall be capable of accepting 2.5 sq. mm. to 10 sq. mm. 
wire sizes. A minimum of 10% spare terminal block points shail be provided.

One spare blank white circuit designation marker strip shall be furnished for 
each terminal block.

EW-13.3.5.7 Wiring

All wiring shall conform to applicable National Electric Safety Code and 
NEMA Standards. Wire shall conform to the requirements of applicable ANSI 
and ICEA (IPCEA) standards and shall be stranded, tinned copper, flame 
retardant, high temperature insulated.

All control wiring shall be flexible switchboard type, except hinge wire which 
shall be extra-flexible class K stranding and shall be 4 sq. mm. minimum 
within insulation rated 600 V minimum.
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Ring tongue crimp type terminals shall be used for all device and terminal 
block wire connections.

No wire splices shall be permitted.

All wiring shall be neatly run and securely fixed in such a manner that 
wherever possible, wiring can be easily checked against diagram.

All power circuits, control and protection wiring and low level signal wiring 
shall be physically separated. Separate laying-way shall be provided for 
power cables, and the working voltage of each power circuit shall be marked 
on the associated boards.

Connections for indicating instruments shall use individually shielded wire 
pairs. One (1) extra terminal per pair of terminals shall be provided to connect 
this shield to ground.

Each wire shall be identified at each end with a slip-on sleeve bearing a 
distinctive, permanent, printed wire designation. Adhesive label type wiring 
markers are unacceptable. Wire marker sleeve designations shall be 
unaffected by heat, solvents or steam. The Contractor shall furnish 
approximately 20% spare blank wire marker sleeves.

The distinct wire designation for each wire terminated on a terminal block 
point shall be engraved, machine-lettered, or stamped or neatly marked with 
permanent ink on the terminal block removable marker strip.

A wire designation shall not change until the wire continuity Is interrupted by a 
device element such as a contact, coil or resistor.

The distinct designation assigned to each wire shall be shown on both the 
schematic and wiring diagrams.

EW-13.3.5.8 Panelboard Devices

Circuit Breakers

The main circuit breakers for the station sen/ice transformer secondaries shall 
be as stated in the Technical Data Sheets. It shall be provided with 
mechanical and electrical interlock if required In the drawings or stated in the 
Technical Data Sheets and enough number of auxiliary switches for alarm 
and indication.

480 V circuit breakers with a rating of 800 A and above shall be of the air 
break type, spring storage device powered by a 125 Vdc motor, suitable for 
hand operation and provided with an appropriate tripping mechanism to be 
actuated by the protective relays.

Circuit breakers with a rating below 800A shall be of the molded case type 
and shall have poles, voltage, current, interrupting and frame size ratings and 
wire terminal lug sizes as shown on the accompanying drawings.

AC three phase and single phase circuit breakers shall be rated 600 V, 60 Hz. 
DC circuit breakers shall be rated 250 Vdc.
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Each circuit breaker shall have a thermal-magnetic trip element per pole. The 
instantaneous magnetic trip element shall operate at approximately 8 to 10 
times the current rating of the circuit breaker. Trip elements shall be 
adjustable type for the 460 V main circuit breakers. The rest of the breakers 
shall be equipped with non-interchangeable trip units and non-adjustable 
thermal trip.
Where applicable, circuit breaker derating factors shall be applied to 
compensate for factors such as ambient temperature, altitude, frequency, 
duty cycle and enclosure loading.

The circuit breakers shall be installed so as to pernilt the removal and re- 
installation or replacement of an individual circuit breaker without requiring the 
removal of any other circuit breaker or the disconnection of main or branch 
circuit connectors.

Instrument Transformers

Current transformers shall be single phase, cast resin encapsulated and shall 
have an insulation class of 1000 V and shall be arranged as shown on the bid 
drawings. The current transformers shall have ANSI metering accuracy and 
burden of at least 0.3B0.5. The primary current ratings are as shown on the 
bid drawings or indicated in the Technical Data Sheets with the secondary 
current rated at 5A or 1A.

Voltage transformers shall have an insulation class of 1000 V and shall be 
arranged as shown on the bid drawings. The voltage transformers shall be 
suitable for 480 V ac, 3-phase, 60 Hz, 4-wire application and 230 Vac, single
phase, 60 Hz. two-wire application. The voltage transformer shall have 115 V 
ac secondary voltage both suitable for metering and relaying applications. 
Non-removable cartridge type fuses shall be provided for the primaries and 
secondaries of the potential transformers. All primary fuses shall be of the 
current limiting, high interrupting capacity type.

Current transformers shall be able to withstand the mechanical forces 
consistent with the interrupting rating of the feeder breakers and shall have a 
1-sec thermal rating equal to or exceeding the interrupting rating of the feeder 
breakers. The temperature rise shall be limited to 30CIC over 55°C ambient.

Indicating Instruments

Indicating instruments shall be back connected, dustproof, switchboard type 
in dull black finish case for semi-flush mounting on steel panels. The 
instruments shall have tropical treatment, as required, for use in a tropical 
climate.

Indicating instruments shall not be larger than 96 mm square with a minimum 
90° sector scale.

Indicating instrument error shall not exceed ± 1 % of full scale range.

Indicating Instrument scale plates shall have a permanent white finish with 
black graduations, numerals and legends. Scale ranges and other details 
shall be as shown on the accompanying drawings.
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DC ammeters shall be furnished complete with shunts and calibrated shunt 
leads or adjustable lead compensators.

Kilowatthour Demand Meters

Kilowatthour demand meters shall be transformer-connected, polyphase, 3- 
phase, 4-wire, 60 Hz, three-element type with primary reading cyclometer 
type register having a minimum of 5-digits, with reverse-running stop, and 
with 30-minute integrating period maximum demand indicator.

The kilowatthour demand meters shall be furnished in dull black finish back- 
connected, dustproof, switchboard type cases for semi-flush mounting and 
with tropical treatment, as required, for use in a tropical climate.

LiQhting Contactors

Lighting contactors, as required, shall be furnished and installed in the 
panelboards to satisfy the lighting circuit contact requirements shown on the 
accompanying drawings.

Each contactor contact shall have a continuous current rating not less than 
the associated panelboard circuit breaker trip rating and shall be capable of 
interrupting incandescent, fluorescent or high pressure sodium vapor lamp 
current of the same magnitude.

Undervoltaae Relays

Undervoltage relays for low or loss of voltage shall be furnished and installed 
in the panelboards where shown on the accompanying drawings.

Each relay shall have a minimum of two electrically separate normally closed 
alarm contacts wired to terminal block points for remote alarm and sequence 
of events recorder indication. The relay contacts shall have a minimum 
continuous current rating of 10 amperes.

The relay shall have the electrical characteristics mentioned in the Technical 
Data Sheets.

EW-13.3.5.9 Transient Voltage Suppression System 

Genera!

The Contractor shall also furnish a transient voltage suppression system 
(TVSS) as indicated in the drawings for the station auxiliary switchboard 
system to provide protection against voltage surges and spikes common to 
low voltage circuits.

Materials and Construction

The circuit configuration of the suppression unit shall be thermal stress 
reducing, custom parallel, solid state.
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The panel suppression unit shall be housed in minimum NEMA 12, 13 
enclosure. The suppression circuit shail be totally encapsulated in a thermally 
conductive chemical compound to enhance transient energy dissipation.

Each complete suppression unit shall be Underwriters Laboratories UL 
(listed) or equivalent, as a transient voltage surge suppressor per UL 1449, 
1987 or equivalent. Each unit shall bear the suppressed voltage rating for all 
protected modes, i.e., L-L, L-N, L-G.

The design of each model shall be tested in all modes to demonstrate the 
capability to withstand 1,000 sequential, category B3/C1, 6 kV/3 kA, 8 x 20 us 
impulses as described in ANSI/IEEE C62.41-1991. The interval between 
impulses shall not exceed 30 seconds. Other aspects of the tests shall be in 
accordance with ANSI/IEEE C62.45-1987. The resultant peak let-through 
voltage of the last impulse shall not vary from the first impulse by more than + 
10% or-20%.

No suppression unit shall be supplied that require scheduled preventive 
maintenance or replacement parts for at least a period of ten (10) years. 
Suppression unit shall be maintenance free for a period of at least 15-years 
after its installation.

The suppressor shall conform in performance and design as described in the 
Technical Data Sheets.

EW-13.3.5.10 Sub-Distribution Transformer

General

A sub-distribution transformer of the type and rating as listed in the Technical 
Data Sheets shall be supplied, if required, to cater to the single and three 
phase 230 Vac requirements of the substation. The transformer shall be 
furnished in accordance with the codes and standards, including all addenda 
as specified in Section EW-13.2.

Overload Requirement

The short-time overload rating and operation shall be in accordance with 
applicable ANSI or lEC Standard. The overload capability of any auxiliary 
equipment shall not be less than the transformer overload rating. If other 
considerations will limit the overload capability of the transformer, the 
Contractor shall specify these limitations in his proposal.

Short Circuit Capability

The transformer, including its accessories, shall be capable of withstanding 
the specified short circuit requirements without mechanical deformation or 
impairing the electrical capabilities.

The thermal and mechanical capability of the transformer and its accessories 
shall meet or exceed the requirements listed in ANSI C57.12, Section 7 or 
lEC 60076.
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Audible Sound Level

The average sound level of the transformer shall not exceed the values as 
specified in the ratings and features when measured in accordance with the 
conditions outlined in the latest ANSI/IEEE C57.12.90.

EW'13.3.6 Other Technical Requirements for the Auxiliary Switchboard

Other features for the station auxiliary switchboard, if required by the NPC are 
stated in the Technical Data Sheets.

EW-13.4 INSTALLATION

Installation will be by Contractor unless specified otherwise in Section B. 1.0 of 
the Technical Data Sheets.

When the installation is by Contractor, such as for turnkey contracts complete 
details of proper handling, transport and storage, installation, testing, 
commissioning, performance, guarantees, etc. shall be provided for NPC's 
review and approval.

EW-13.5 FACTORY ASSEMBLY AND TESTS

EW-13.5.1 General

The auxiliary switchboard shall be completely assembled and adjusted at the 
factory and given the manufacturer's routine shop tests and also other test as 
specified herein. Ali parts shall be properly marked for ease of assembly in 
the field. All routine and quality conformance tests required herein shall be 
witnessed by the NPC or his authorized representative unless waived in 
writing, and no equipment shall be shipped until released for shipment by the 
NPC or his authorized representative.

The test equipment, test methods, measurements and computations shall be 
in accordance with the latest applicable requirements of ANSI and lEC 
Standard except in cases where otherwise set forth, and shall be subject to 
the approval of the NPC.

EW-13.5.2 Shop Tests

Routine, design, quaiity conformance tests and other tests necessary shall be 
performed in accordance with ANSI Standard or equivalent lEC Standard.

The Contractor shall make all preparation for tests and provide the test 
apparatus and personnel and shall notify the NPC the date of the test forty- 
five (45) days in advance.

The tests noted below shall be performed and maybe witnessed by the NPC 
or his authorized representative on the equipment covered by the 
specification at the manufacturer's plant before shipment;
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a. For the Station Auxiliary Switchboard:

1. Complete Ringout of All Wiring

A complete point to point ringout of all wiring against the latest 
wiring diagram shall be made to ensure that the assembly has 
been wired in accordance with its wiring diagram and further to 
ensure that the wiring diagram for any assembly is in accurate 
representation of that assembly.

2. Check of All Meters and Instruments

The calibration and intemai connection of ail meters and 
instruments are assumed to have been made in the normal 
production process. However, to establish that the connections 
between the associated incoming blocks and these instruments 
and meters are correct it is required that three-phases voltage and 
current be applied at the terminal blocks with the proper phase 
angle relationship to check the direction of rotation.

3. Complete Functional Test

This test is intended to completely check the functional operation 
of the equipment. The test shall be a check of all the tripping, 
closing, auxiliary circuits, interlocking, etc., for each panel or unit.

4. 1000 Volts Megger Test

Each circuit or bus shall be given an individual 1000V megger test 
with a minimum permissible reading of 6 megohms.

5. Mechanical Inspections

This shall be a physical inspection of the equipment as a whole to 
ensure that all components are mechanically sound and that there 
are no imperfections. Also attention should be given to 
establishing that all special requirements of the specification have 
been met.

b. For the Sub-distribution Transformer:

1. Winding Resistance
2. Ratio
3. Polarity
4. Phase relation
5. Impedance
6. Applied Potential
7. Induced Potential

EW-13.5.3 Type Tests

For all standard equipment, the Contractor shall submit five (5) certified 
copies of the results of type tests on each type of equipment to be supplied to 
show the adequacy of its design.
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EW-13.5.4 Test Failures

If any equipment fails to pass any test, it shall be repaired, with defective 
parts replaced, and the equipment shall then be re-tested without additional 
cost to the NPC and without extension of time.

EW-13.6 DATA AND DOCUMENTATION REQUIREMENTS

EW-13.6.1 General

Contractor-furnished data and information shall be the guaranteed 
performance data, predicted performance, interface requirements and 
construction features of all Contractor's furnished equipment. The accuracy of 
such information and its compatibility with overall performance requirements 
specified by NPC are the sole responsibility of the Contractor.

All information submitted as part of Proposal Data will beoome part of contract 
data for successful bidder.

EW-13.6.2 Data and Information to be Submitted During Post Qualification

Contractor shall furnish during post qualification the fllled-in Section B.13.0 of 
the Technical Data Sheets.

EW-13.6.3 Data and Information to be Submitted After Award of Contract

The following items shall be submitted by the Contractor after award of 
contract:

a.

b.

Brochures and catalogues to support the filled-in Technical Data Sheets 
and to allow NPC to evaluate the equipment /materials being offered;

Outline drawings of AC and DC Boards and accessories showing all 
critical dimensions and weights, including the following:

1. Overall dimensions;
2. Mounting dimensions including location and size of anchor bolt 

holes, including base drilling plan;
3. Plans, elevation and sectional views;
4. Details of AC and DC panelboards;
5. Control and power cable entrance openings at each panelboard;
6. Details of main terminals and grounding connections;
7. Internal equipment layout;

c. Certified test reports, if specified in the Technical Data Sheets;

d. Specifications and brochures of each of the component of the control 
and instrumentation panel;

e. Detailed material list contained in each panel;

f. Detailed functional diagram, schematic diagram, panel wiring diagram, 
terminal block diagram and cabling layout including interlocking scheme 
for both AC and DC boards;
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g. General assembly and erection/installation drawings and procedures;

h. Complete design calculations:

i. Detailed test procedures to be followed after installation of the panel 
and Field Tests Reports duly signed and witnessed by NPC's 
representative(s):

|. Instruction, maintenance and operation manuals;

k. ISO 9001 Certification of the proposed manufacturer;

l. Detailed QA Program based on ISO 9001; and

m. As-built drawings as approved.

The Contractor shall furnish in the manner, number of copies, and within the 
time as set forth In the contract, instruction manuals in accordance with 
Section GW-2.9 of the General Works.
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EW-14.0 STORAGE BATTERIES

EW-14.1

EW.14.1.1

SCOPE

General

This specification covers the technical and associated requirements for a 
storage battery or storage batteries for use in electric power generating 
stations, switchyard and substations.

It is not NPC’s intent to specify all technical requirements nor to set forth 
those requirements adequately covered by appticable codes and standards. 
Contractor shall furnish a high quality storage battery or batteries meeting the 
requirements of these specification and industry standards.

The Contractor shall bear the full responsibility that the equipment has been 
designed and fabricated in accordance with all codes, standards, and 
applicable governmental regulations and performs under the conditions and 
to the standards specified herein.

No departure shall be made from these specification and standards unless 
waived or modified in writing by NPC. The Contractor shall obtain from its 
subcontractors a statement as to compliance with this specification without 
exception and/or If there are any exceptions, these shall be described in detail 
and included in Contractor’s proposal. The Contractor shall add a statement 
that no other exceptions are taken to this specification.

EW‘14.1.2 Works to be Provided by the Contractor

The Contractor shall provide the equipment, acoessories and sen/ices 
delineated in Section B.1.0 of the Technical Data Sheets.

EW-14.1.3 Works to be Provided by NPC

NPC shall provide the materials (if any) and services listed in Section B.1.0 of 
the Technical Data Sheets.

EW-14.2

EW-14.2.1

CODES AND STANDARDS

General

The equipment furnished shall be in accordance with, but not limited to, the 
latest issues of the following codes and standards, including all addenda, in 
effect at time of purchase order unless otherwise stated in this specification:

ANSI/IEEE

C18.1
Z55.1

450

American National Standards Institute and/or Institute of 
Electrical & Electronic Engineers

Specification for Dry Cells and Batteries
Gray Finishes for Industrial Apparatus and Equipment (NO.
61 Light Gray and No. 24 Dark Gray)
Recommended Practice for Maintenance, Testing and 
Replacement of Large Lead Storage Batteries for 
Generating Stations and Substations
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EW-14.3

EW-14.3.1

484

485

lEC

60896

ISO

9001

9002

NEMA

IB 1

NEPA

70

UL

486A

UBC

Recommended Practice for Installation Design and 
Instailation of Large Lead Storage Batteries for Generating 
Stations and Substations
Recommended Practice for Sizing Large Lead Storage 
Batteries for Generating Stations and Substations

International Electrotechnical Commission (all parts of 
listed Standards apply)

Stationary Lead Acid Batteries, General Requirements and 
methods of Test

International Standards Organization

Quality System Model for Quality Assurance in 
Design/Development, Manufacture and Testing 
Quality System Model for Quality Assurance in Production, 
Installation and Servicing

National Electrical Manufacturer's Association

Definitions for Lead Acid Storage Batteries

National Fire Protection Association

National Electrical Code - Article No. 480

Underwriters Laboratories incorporated

Wire Connectors and Soldering Lugs for Use with Copper 
Conductors

Uniform Building Code of the International Conference of 
Building Officials, Section 2312 - Earthquake Regulations

These codes and standards set forth minimum requirements which may be 
exceeded by Contractor if, in Contractor’s judgment and with NPC’s 
acceptance, superior or more economic design or materials are available for 
successful and continuous operation of Contractor’s equipment as required by 
this specification.

TECHNICAL REQUIREMENTS

Description of Services

The storage batteries covered by this specification will be used to supply dc 
power under continuous and emergency conditions for the dc power system 
listed in the Technical Data Sheets. The batteries shall be complete in all 
respects and shall be furnished with all required accessories.

All materials and parts which are not specifically mentioned herein but are 
necessary for proper erection, assembly and safe operation of the battery 
system shall be identified and furnished by the Contractor and included in the 
price for the battery system.
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EW-14.3.2 Design Requirements

I

I

I

Service conditions under which each battery shall operate satisfactorily and 
deliver the specified capacity are listed in Technical Data Sheets.

The Contractor shall furnish batteries as described in the Technical Data 
Sheets. The batteries shall comply with Article 480 of NEPA 70.

The batteries are required to supply power in case of emergency, the various 
substation equipment and auxiliaries as shown in the bid drawings. The 
batteries must have sufficient AH capacity to supply power to these 
equipment including future extensions and/or additions to the substations at 
an hour discharge rate described In the Technical Data Sheets.

The batteries shall be fully charged and stabilized at the open circuit voltage 
just prior to the commencement of the duty cycle.

Each battery shall perform in accordance with the requirements of its 
respective duty cycle at any time including the end of its service life. In this 
context, end of service life is defined as the time at which the battery capacity 
is 80% of Contractor's initial rating.

De-rating factors for the specified service conditions shall be applied in 
addition to the aforementioned requirements.

The nominal system voltage for each battery is provided in the Technical Data 
Sheets. Each battery is for use in an ungrounded system unless otherwise 
noted in the Technical Data Sheets.

EW-14.3.3 Design and Construction Features

The cell jars shall be of transparent impact-resistant heavy duty 
polypropylene (PP) material to allow check of electrolyte level through the cell 
wall.

High and low electrolyte level lines shall be permanently marked on all four 
sides of cell and/or multicell units.

Sediment space shall be adequate to permit unimpaired operation of the 
battery despite material accumulation throughout its guaranteed life. Cell 
design shall accommodate plate growth such that jar will not crack.

Cells shall be vented. The vent plugs shall form a tight seal within the vent 
opening and prevent electrolytic creepage or dust and foreign matter 
entrance. The vent plug shall be the explosion resistant type.

Plates shall be supported so that no undue stress is placed on the jar or cover 
during the life of the battery. Supports shall be bottom supports. Negative and 
positive plates shall be matched. The life of the negative plate shall be equal 
to or greater than that of the positive plate. The plates shall be reinforced as 
needed to retain their shape and shall have the necessary conducting 
material to maintain low internal resistance to carry the current to or from all 
parts of the plate under all operating conditions. Separators shall be 
impervious to the chemical action within the cell. They shall provide proper
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spacing and insulation between the plates and permit free circulation of 
electrolyte.

The battery whether wet or dry charged shall be furnished complete with 
electrolyte. The specific gravity of the electrolyte in the lead-acid batteries at 
25degree shall be as specified In the Technical Data Sheets.

The Contractor shall furnish connectors for connecting the cells and tiers of 
the battery. The connectors and bolts shall be designed for a temperature rise 
not exceeding SOdegree above a rated ambient of 40 degrees when 
conducting a sustained one hour current equal to the battery one-hour 
discharge rate and continuous current equal to the battery discharge rate 
described in the Technical Data Sheets.

All current-carrying parts, such as terminal bolts, links and connections shall 
be adequately protected to a degree of protection of at least IP20 (lEC 60529 
or equivalent ANSI/IEEE Standard) to prevent personnel from coming Into 
contact with the battery system. However, provision shall be made for 
measuring the ceil voltages without removing such protection.

The voltage drop of all connectors in series shall be not be more than one volt 
while carrying the one-hour discharge current.

Connectors shall meet the requirements of UL 486A.

Intercell connectors shall provide a sufficient spacing between cells for 
periodic cleaning of cell sidewalls to eliminate traces of acid spillage, etc. The 
Inter-tier connections shall be properly insulated and the arrangement shall be 
subject to NPC’s review.

The terminal cells shall be provided with connectors (essentially, terminal 
plates, and terminal lugs) for copper cables as specified in the Technical Data 
Sheets for the Storage Battery. Appropriate size of terminal lugs for the power 
cable and ground cable for battery rack shall be provided by the Contractor. 
Sample of terminal lugs shall be furnished for approval by the NPC.

Solid copper connectors, terminal plates, and terminal lugs shall be lead 
plated for lead-acid batteries.

To allow easy monitoring of the battery cells electrolyte, the Contractor shall 
furnish staggered design battery racks made of corrosion resistant steel, 
properly insulated and painted. They shall consist of no more than two (2) 
steps or as specified in the Technical Data Sheets. The staggered racks shall 
be complete with all necessary steel frames, fittings, rails and braces, plastic 
insulating channels, plastic spacers and hardwares. The paint shall resist the 
corrosive effects of the battery electrolyte. The racks shall be designed to 
permit the mounting of the batteries as easy as possible. The design shall 
also consider the easy maintenance of the batteries.

Each rack shall have a grounding pad and a lead plated terminal lug suitable 
for ground cable specified in the Technical Data Sheets.

If rack are shipped knocked down, all parts shall be numbered or match- 
marked to facilitate field assembly.

NATIONAL POWER CORPORATION Vl-EW-261



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, CONSTRUCTION, INSTALLATION, 
TESTING. AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

LuzP21Z1223Sdq

EW-14.3.4 Accessories

TTie Contractor shall furnish and ship with each battery system any and all 
accessories which are essential for proper installation, operation and 
maintenance. The accessories shall include, but are not limited to the 
following:

a. Vent-plug-mounted hydrometer syringe
b. Portable hydrometer syringe
c. Vent-plug-mounted thermometer
d. Battery cell voltmeter with shunt load resistor (2 percent accuracy with 

+/-3V scale)
e. Goggles
f. Plastic face shield
g. Acid proof gloves
h. Apron
i. Overshoes
j. A quantity of bicarbonate of soda

Contractor shall furnish, as part of the whole supply for the battery system, a 
wall mounted storage cabinet for the accessories

EW-14,3.5 Other Technical Requirements for the Battery System

Other technical features for the battery system, if required by the NPC are 
stated in the Technical Data Sheets.

EW-14.4 INSTALLATION

Installation will be by Contractor unless specified otherwise in Section B.1.0 of 
the Technical Data Sheets.

EW-14.5

EW-14.5.1

When the installation is by the Contractor, such as for turnkey contracts, 
complete details of proper handling, transport and storage, installation, 
testing, commissioning, performances guarantees, etc. shall be furnished for 
NPC's review and approval.

TESTS

Material Tests

All materials shall comply with test criteria, and NPC acceptance of the 
equipment shall not relieve Contractor of his responsibility for meeting all the 
requirements of this specification. The Contractor shall carry out at his own 
expense all tests necessary to ensure the satisfactory design and 
manufacture of storage battery in accordance with ANSI/IEEE or lEC 
equivalent.

EW-14.5.2 Shop Test

The weight of each positive and negative plate shall be measured before 
assembly. The tolerance shall not exceed + 1.0 percent.
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Contractor shall designate the permanent pilot cell on the basis of the test 
results for each battery’s permanent record. If the battery is shipped wet, it 
shall be the cell with the lowest specific gravity after the battery is installed but 
not yet charged. If the battery is shipped dry, it shall be the cell indicating the 
lowest voltage while on charge. In addition, approximately 10 percent of the 
battery's cells shall be selected at random as permanent sample cells.

The following production tests shall be performed for batteries to be shipped 
wet:

a. Cell voltage measurement. The tolerance shall not exceed + 0.01 volts.

b. Electrolyte gravity measurement simultaneously with a. The tolerance 
shall not exceed + 0.01.

c. Cell jar leakage test. The cell shall be pressurized with air and for one 
hour the pressure shall remain constant.

If the battery is shipped dry, the battery lest shall be made at the factory. For 
this test, the Contractor shall produce 5 percent extra cells in the same 
production run as for the battery and perfonn the tests on the extra cells.

EW-14.6 data and DOCUMENTATION REQUIREMENTS

EW-14.6.1 General

I
I

Contractor furnished data and information shall be the guaranteed 
performance data, predicted performance, interface requirements and 
construction features of all Contractor’s furnished equipment. The accuracy of 
such information and its compatibility with overall performance requirements 
specified by NPC are the sole responsibility of the Ck)ntractor.

All information submitted as part of Proposal Data will become part of contract 
data for successful bidder. Any deviation from such data requires NPC’s 
approval.

EW*14.6.2 Data and Information to be Submitted During Post Qualification

Contractor shall furnish during post qualification the filled-in Section B.14.0 of 
the Technical Data Sheets.

EW-14.6.3 Data and Information to be Submitted After Award of Contract

After award of the contract, the Contractor shall furnish drawings and data, in 
quality and quantity as specified herein and in purchase order, for NPC’s 
review and acceptance as follows:

a. Brochures and catalogues to support the fllled*in Technical Data Sheets 
and to allow NPC to evaluate the equipment /materials being offered;

b. Installation drawings showing batteries, interconnections, rack outline, 
dimensions required for mounting, weight of rack and filled cells, and 
description of rack finish for each battery system;
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c. Cell outline including connector and battery terminal details, electrolyte 
levels, weight of assembled cell, separate weights of electrolyte, plates 
and jar;

d. Type, catalogue designation and description of major components 
furnished by Contractor!

e. Battery arrangement;

f. Complete design calculations;

g. Discharge graph for assumed pre-defined emergency case;

h. Length of time batteries can be stored if shipped dry charged and/or 
charged wet. Also, Contractor’s storage recommendations.

l. Recommendations for tests after delivery including field tests and 
performance;

j. Instructions covering installation, operation and maintenance;

k. ISO 9001 Certification of the proposed manufacturer;

!. Detailed QA Program based on ISO 9001 or 9002 Certification; and

m. Final Drawings as approved.

The Contractor shall provide in the manner, number of copies, and within the
time set forth in the purchase order. Instruction Manuals in accordance with
Section GW-2.9 of the General Works.
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EW-15.0 BATTERY CHARGER

EW-15.1

EW-15.1.1

SCOPE

General

I

This Specification covers the technical and associated requirements for 
constant potential battery chargers for use in non-nuclear electric power 
generating stations, switchyard and substations.

It is not NPC's intent to specify all technical requirements nor to set forth 
those requirements adequately covered by applicable codes and standards. 
Contractor shall furnish a high quality battery charger meeting the 
requirements of these specification and industry standards.

The Contractor shall bear the full responsibility that the equipment has been 
designed and fabricated in accordance with all codes, standards, and 
applicable governmental regulations and performs under the conditions and 
to the standards specified herein.

No departure shall be made from these specification and standards unless 
waived or modified in writing by NPC. The Contractor shall obtain from its 
subcontractors a statement as to compliance with this specification without 
exception and/or if there are any exceptions, these shall be described in detail 
and included in Contractor’s proposal. The Contractor shall add a statement 
that no other exceptions are taken to this specification.

EW-15.1.2 Work to be Provided by the Contractor

The Contractor shall provide the equipment, accessories and services 
delineated in Section B.1.0 of the Technical Data Sheets.

EW-15.1.3 Work to be Provided by NPC

NPC shall provide the materials (if any) and services listed In Section B.1.0 of 
the Technical Data Sheets.

EW-15.2 

EW-15.2.1

CODES AND STANDARDS

General

I

The equipment furnished shall be in accordance with, but not limited to, the 
latest issues of the following codes and standards, including all addenda, in 
effect at time of purchase order unless othenvise stated in this specification:

ANSI/IEEE

C2
C34.2

Z55.1

American National Standards Institute and/or Institute of 
Electrical & Electronic Engineers

National Electric Safety Codes
Practices and Requirements for Semiconductor Power 
Rectifier
Gray Finishes for Industrial Apparatus and Equipment (No. 
61 Light Gray and No. 24 Dark Gray)
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AWS American Welding Society

A2.4 Symbols for Welding and Non-Destructive Testing Including
Brazing

lEC International Electrotechnical Commission (all parts of
listed Standards apply)

60255 Electrical Relays and Protection Equipment (All Parts)

ICBO International Conference of Building Officials

UBC Uniform Building Code. Section 2312, Earthquake
Regulations

ISO International Standards Organization

9001 Quality System Model for Quality Assurance in Design/
Development, Manufacture and Testing

9002 Quality System Model for Quality Assurance in Production, 
Installation and Servicing

NEMA National Electrical Manufacturer’s Association

ICS 6 Enclosures for Industrial Controls and Systems
PE 5 Constant Potential Type Electric Utility (Semi- conductor

Static Converter) Battery Chargers
Pub’l. 250 Enclosure for Electric Equipment (1000 Volts Maximum)

SSPC Steel Structures Painting Council

SP1 Solvent Cleaning
SP5 White Metal Blast Cleaning
SP6 Commercial Blast Cleaning
SP10 Near - White Blast Cleaning
PA1 Shop, Field and Maintenance Painting
PA2 Measurement of Dry Film Thickness with Magnetic Gauge

UL Underwriters Laboratories Incorporated

44 Rubber Insulated Wires and Cables

PEC Philippine Electrical Code Part I & II

These codes and standards set forth minimum requirements which may be 
exceeded by Contractor if, in Contractor's judgment and with NPC’s 
acceptance, superior or more economic design or materials are available for 
successful and continuous operation of Contractor's equipment as required 
by this specification.
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EW-15.3

I

TECHNICAL REQUIREMENTS

EW-15.3.1 Description of Services

The equipment covered by this specification will be used by an electric utility 
in a power plant, substation or switchyard for continuous battery floating, 
equalizing and recharging.

All materials and parts which are not specifically mentioned herein but are 
necessary for proper erection, assembly and safe operation of the battery 
charger shall be identified and furnished by the Contractor and included in the 
price for the battery charger.

EW-15.3.2 Design Requirements

Input to the battery charger shall be as described in the Technical Data 
Sheets. The Contractor is advised that the ac power system may be 
subjected to 200 percent voltage surges of microsecond order due to motor 
starting. Also ground faults on high resistance grounded systems may cause 
260 percent voltage surges of milliseconds order. Finally, unfaulted phases 
may rise to iine-to-line potential above ground for a time not exceeding seven 
days. The battery charger shall be designed to continue operation during 
these transient conditions. Output from the battery charger shall be as 
described in Technical Data Sheets.

The battery charger shall be of the automatically regulated type and shall be 
of the latest technology employing microprocessor based control system of 
plug-in modules, without use of electronic tubes.

Automatic regulation shall consist of maintaining constant current for 
equalizing charge and constant voltage for float conditions.

The battery charger shall be self-contained with all accessories as specified 
herein and as otherwise required to assure proper operation and protection.

The charger shall be switched to the equalizing mode by an adjustable 
equalizing timer. The timer shall be manually or automatically activated as 
specified in the Technical Data Sheets and shall automatically return the 
charger to the floating mode at the end of the pre-selected equalizing period.

The charger output voltage shall be continuously adjustable in the floating 
and equalizing mode of operation with ranges of adjustment as specified in 
the Technical Data Sheets.

I

The steady state floating and equalizing voltage deviation shall not exceed + 
0.5 percent at any load from no load to full load with ac input power source 
voltage and frequency variations as specified in the Technical Data Sheets.

The input transformer shall be provided with two 2.5 percent taps above and 
below the rated voltage.

The charger shall be provided with a current limiting means. The chargers 
shall be capable of delivering the current limit continuously without damage.
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Chargers are for ungrounded (do output) operation unless otherwise stated in 
the Technical Data Sheets.

The charger shall be provided with an automatic discharging and charging 
device.

The charger shai! be provided with an electronic control and microprocessor 
board.

For substation where microprocessor based substation control (MBSC) 
system is required, the charger shall be provided with an interface board to 
allow all data available in the charger microprocessor to be transmitted to the 
MBSC system.

The charger shall be provided with earth-fault monitoring device and anti
condensation heater.

EW-15.3.3 Design and Construction Features

The charger shall be housed in a heavy duty, reinforced steel, freestanding 
cabinet which requires access only from the front unless otherwise stated in 
the Technical Data Sheets. It shall be provided with adequate ventilation and 
means of easy access to the interior. The degree of protection shall be at 
least IP 42 minimum if not specified in the Technical Data Sheets. Provisions 
shall be made to allow control and power cables to enter either from the top 
or bottom of the cabinet or as required in the Technical Data Sheets.

The charger/rectifier and its accessories and/or components shall be 
adaptable to the batteries with which they are associated.

All plug-in modules, power supply units, etc., shall be inspectable and 
removable from the front of the cabinet (hinged panel open) without requiring 
access to the rear of the cabinet.

Cooling shall be either by natural convection or by forced air cooling. Low 
velocity, permanently lubricated redundant fans and disposable filters shall be 
provided when forced air cooling system is used.

Relays, meters, switches, indicating lamps, etc., shall be clearly identified 
functionally by a black background and white multi-layer nameplate with rust- 
resistant steel, self-tapping screws. The inscription shall describe the function 
of the device and shall be subject to NPC’s acceptance.

Instruments, adjustments and controls shall be operable from the front panel. 
Fuses, if used shall be accessible by opening front panels. Each instrument 
shall have one percent accuracy or better.

A copper ground bus, at least 6mm x25mm in. x 1 in.) shall be provided in 
the cabinet with compression type connector or type acceptable to NPC for 
connection of copper grounding cable specified in the Technical Data Sheets.

The same type of compression connectors shall be provided for termination of 
ac and dc cables described in the Technical Data Sheets.
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Each unit shall be provided with suitable lifting devices (e.g., lifting eyebolts).

Pushbuttons, when furnished, shall be heavy-duty type, oil tight type recessed 
or provided with shroud ring. Control fuses shall be 250V cartridge type or 
type accepted to NPC.

Indicating lights shall be extra-long-life lamps.

Means shall be provided for quick and convenient access, preferably by 
hinged door or panel, to protective devices and control circuit disconnecting 
devices furnished.

EW-15.3.4 Sound Control

The NPC will review the sound level of equipment covered by this 
specification with respect to the permissible exposure limits for personnel as 
defined in applicable codes and regulations. Accordingly, the sound level 
measured at a distance of 152.40 cm (5 ft.) from the outline of the equipment 
shall not exceed the allowable limit specified in the Technical Data Sheets.

if Contractor expects the maximum sound level of the equipment to exceed 
the specified allowable limit at a distance of 152.40 cm (5ft), the Contractor 
shall use acoustical treatment features, subject to NPC’s review and 
acceptance, to achieve the sound control design objectives.

If the expected maximum sound level of the equipment exceeds the specified 
requirements, the following sound level data (both attenuated and 
unattenuated) at equipment design point and for at least two other operating 
conditions shall be provided:

a. Maximum sound pressure level as would be measured under “free field” 
conditions at a distance of five (5)ft from the outerline of equipment 
shown in decibels, on the “A" scale, at the octave band center 
frequencies ranging from 31.5 to 8000 Hz.

b. Calculated maximum sound power level of the equipment shown in 
decibels at octave band center frequencies ranging from 31.5 to 8000 
Hz and referred to base of 10'12 watts.

EW-15.3.5 Panel/Cubicle Wiring

All wiring shall conform to the requirements of applicable ANSI and ICEA 
(IPCEA) standards and shall be stranded, tinned copper, flame retardant, 
high temperature insulated.

All wires for a given circuit, or maximum of twelve wires, shall be in one 
bundle to facilitate tracing for trouble-shooting or removal for changes.

Wiring shall be free of abrasions and tool marks, including no nicks or fraying 
from stripping of insulation.
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Wiring shall also:

Have a minimum bending radius of 6.25 mm (>4 in)a.

b.

c.

Have sufficient surrounding space to avoid jamming near teiminal 
blocks, or between terminal blocks and wireways

Be adequately supported to prevent sagging and breakage caused by 
vibration or shock in transit.

All wires within a panel or unit shall be continuous, that is: no splicing is 
permitted.

Wire shall be of adequate rating for the current to be carried.

All circuits shall use nothing smaller than 2.0mm2 {No. 14 AWG wire). On 
other circuits where maximum current does not exceed 5 amperes, 1.25mm2 
(No. 16 AWG) wire may be used.

Wire size and insulation selection shall conform with the following: no 
overheating of the conductor itself or insulation damage to adjacent conductor 
shall occur when wires associated with dc and ac control circuits carry 20,000 
amperes and 10,000 amperes root-mean-square symmetrical respectively, for 
0.025 second.

Where cables must be carried across hinges to devices mounted on doors, 
extra flexible, ICEA (Insulated Cable Engineers Association) Class D 
Stranding conductors or equivalent lEC Standards shall be used.

The wire bundle shall be earned between a clamp on the door and on one 
fixed portion of the board or cabinet. These shall be adjacent to the hinge and 
shall be between 300 mm to 600 mm (12 to 24 inches) apart, with the door 
fully open.

Clamps elsewhere shall be spaced uniformly at a distance approximately no 
greater than 24 inches apart.

Terminal boards shall be provided for all controls, instruments, annunciators, 
meters and relays requiring external cable connections.

Contractor’s wiring shall be terminated on terminal boards or equipment with 
insulation-gripping insulated wire terminal lugs.

The tongue portion of the terminal lugs shall be flanged-spade indented- 
spade or ring type.

Ratchet-type tools shall be used in attaching lugs to wires, to avoid loose 
connections due to insufficient pressure while crimping.

Box-clamp or saddle-clamp terminals are not acceptable because of possible 
damage to wire ends. Relays and other devices sometimes provided with 
saddle clamps shall be procured without such clamps, or the clamps shall be 
removed during panel assembly; ring-type lugs shall be used for panel wiring 
to these devices.
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No solder or “push-on" or "quick" type terminals shall be used except:

a. Solder-type for pushbuttons, on indicating lights, when specified

b. Solder-type for plat resistors when specified

c. Push-on for indicating lights when specified

External connections will be via cable with 3.5 mm2 (No. 12) or 1.25 mm2 
(No.16 AWG) stranded copper conductors, and lugs similar to those 
described above.

Terminals for external connections shall be arranged for consecutive 
connection of conductors within one cable. One external wire will be 
connected to each outgoing terminal point.

If accidental short circuiting of certain wires can result in malfunction of 
equipment, such as closing or tripping of a circuit breaker, these wires shall 
not be terminated on adjacent terminal block points.

Provision shall be made for conveniently testing the continuity of all control 
circuits in the field.

Wire markers shall be provided on both ends of each wire that is longer than 
12 inches. The markers shall use indelible designations in accordance with 
Contractor's wiring diagrams.

Adequate space shall be provided on both sides of the terminal blocks, for 
connecting wires, and for wire markers. To allow for stripping and bending of 
incoming cables, terminal strips shall be located a minimum of 8 inches away 
from cable entrances at the top and/or bottom cabinets.

EW-15.3.6 Instrumentation and Controls

The chargers shall be equipped with the following protective and control 
devices:

a. Chargers shall be self-protected against high transient overvoltages in 
dc and ac control and power circuits. This protection shall be built into 
the equipment and no special external connections, configuration of 
leads or connections of any external equipment shall be required.

b. AC input thermal magnetic air circuit breaker (number of poles and 
interrupting capacity in accordance with system requirements).

c. DC output thermal magnetic air circuit breaker (2 poles having capacity 
to interrupt the associated dc system short circuit current at its 
terminals; and one auxiliary switch normally closed when the breaker is 
open for alarm).

d. Adjustable current limiting networks, which, in the event of heavy current 
demands on the chargers, shall limit the maximum output current to the 
maximum 2.5hours force charge rate. For loads of less than maximum
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2.5hours force charge rate, the current limiting network shall have no 
effect upon the operation.

e. Protection against discharge of the battery into the battery chargers 
upon faiiure of the ac supply, with automatic resumption of preset 
charging rate when power is restored.

f. Loss of ac power relays (all three phases if a three-phase unit is 
specified).

g. Low do voltage relay.

h. DC overvoltage relay.

i. Earth-fault monitoring

j. Any failure of the charger detected by any of these alarm or protective 
devices shall be indicated locally, either by LED's, relay targets or local 
annunciator and by a contact closure to a single element (“window") of 
remote annunciator. Where substation is controlled through MBSC, any 
failure and/or alarms shall be completely known or incorporated in the 
MBSC structure for the substation.

k. All alarm and protective relays contacts shall be rated 125 volts dc, 5- 
ampere make and carry and 1.1 ampere non-inductive interrupting duty 
(NEMA ICS 2 - 125 designation 600 minimum).

l. Forced air cooling system failure alarm shall be provided if such a 
cooling system is used.

The following devices shall be furnished and mounted on the instrument
panel of the chargers:

a. MANUAL-AUTOMATIC change over switch

b. Required output and input meters and accessories

c. Required instrument/equipment for “equalizing charge" current setting, 
“float charge" voltage setting and to set the charger from “float charge" 
to "equalizing charge" for the required number of cells for the battery 
system both in “Manual" and “Automatic" position

d. an equalizing timer with a range of 0 to 24 hours. Timers specified as 
automatically activated upon restoration of ac supply voltage following 
the loss of ac input power.

e. serial interface port for connection with the MBSC of the substation, if 
substation control is by MBSC. The interface port to be provided shall 
be compatible with the required type of connection with the MBSC.

EW*15.3.7 Accessories

Contractor shall provide accessories as required for proper operation and
maintenance of the equipment.
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EW-15.3.8 Other Technical Requirements for the Charger/Rectifler

Other technical features for the battery charger/rectifier, if required by the 
NPC are stated in the Technical Data Sheets.

EW-15.4 INSTALLATION

Installation will be by Contractor as specified in Section B.1.0 of the Technical 
Data Sheets.

When the installation is by Contractor, such as for turnkey contracts, 
complete details of proper handling, transport and storage, installation, 
testing, commissioning, performances guarantees, etc. shall be furnished for 
NPC’s review and approval.

EW-15.5 TESTS

EW-15.5.1 Material Tests

All materials shall comply with test criteria, and NPC acceptance of the 
equipment shall not relieve Contractor of his responsibility for meeting all the 
requirements of this specification. The Contractor shall carry out at his own 
expense all tests necessary to ensure the satisfactory design and 
manufacture of battery charger/rectifier in accordance with ANSI/IEEE or lEC 
equivalent.

EW-15.5.2 Shop Test

The charger shall be completely wired and at the factory and given standard 
factory inspection, wiring check, operation and dielectric tests to insure 
completeness, adequacy, and proper functioning of equipment in accordance 
with the requirements of this specification, standards and codes. Even though 
Contractor performs the required tests and the equipment meets the 
acceptance criteria. Contractor shall not be relieved of the responsibility of 
providing equipment conforming to all the requirements of the specification.

The control wiring shall be factory tested as follows:

a. Each circuit shall be given a continuity test.

b. Each circuit shall be given an insulation resistance test with equipment 
connected, using a lOOvolt megger. The insulation resistance shall not 
be less than 25 megaohms. (This test is not applicable to circuits 
containing semiconductors).

Assembled battery charger shall be tested in accordance with applicable 
standards.

Surge withstand test will be conducted using the appropriate sections of ANSI 
C37.90 or lEC 60255-22 as a guide.
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EW-15.6 DATA AND DOCUMENTATION REQUIREMENTS

EW-15.6.1 General

Contractor furnished data and information shall be the guaranteed 
performance data, predicted performance, interface requirements and 
construction features of all Contractor's furnished equipment. The accuracy of 
such information and its compatibility with overall performance requirements 
specified by NPC are the sole responsibility of the Contractor.

All information submitted as part of Proposal Data will become part of contract 
data for successful bidder. Any deviation from such data requires NPC’s 
approval.

EW*15.6.2 Data and Information to be Submitted During Post Qualification

Contractor shall furnish during post qualification the filled-in Section B.15.0 of 
the Technical Data Sheets.

EW>15.6.3 Data and Information to be Submitted After Award of Contract

After award of the contract, the Contractor shall furnish drawings and data, in 
quality and quantity as specified herein and in purchase order, for NPC's 
review and acceptance as follows:

a.

b.

c.

d.

e.

f.

g-

h.

Brochures and catalogues to support the fllled-in Technical Data Sheets 
and to allow NPC to evaluate the equipment /materials being offered;

Outline drawings of Battery Charger and accessories showing all critical 
dimensions and weights, including the following;

1. Overall dimensions;
2. Mounting dimensions including location and size of anchor bolt 

holes, including base drilling plan;
3. Plans, elevation and sectional views;
4. Detail layout of cabinet with racks and modules;
5. Control and power cable entrance openings at the cabinet:
6. Details of main terminals and grounding connections;

Type, catalogue designation and description of major components 
furnished by Contractor;

Installation details and foundation requirements, loads, fastening details;

Detailed material list contained in the cabinet;

Terminal box and terminal blocks details and schematic diagram;

Detailed functional diagram, schematic diagram, panel wiring diagram, 
terminal block diagram and cabling layout;

Protection and alami monitoring scheme;

General assembly and erection/installation drawings and procedures;
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I

j. Complete design calculations;

k. Routine Tests Reports:

l. Field Tests to be performed and Field Test Reports duly signed and 
witnessed by MFC’s representative(s);

m. List of codes used;

n. List of drawings and schedule of submittal;

Detailed QA Program based on ISO 9001;

Certified Field Test data;

Final Technical Data Sheets conforming to the specification;

Detailed Contract Schedule Activity for the equipment:

ISO 9001 Certification of the proposed manufacturer:

o.

P-

q-

r.

s.

t. Complete instruction manuals for installation, maintenance and 
operation: and

u. As-built drawings as finally approved.

The Contractor shall provide in the manner, number of copies, and within the 
time set forth in the purchase order, Instruction Manuals in accordance with 
Section GW-2.9 of the General Works.
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EW-16.0 STATION SERVICE TRANSFORMER

I

EW-16.1 SCOPE

EW-16.1.1 General

This specification covers the technical and associated requirements for the 
station service transformer and accessories for use in electric generating 
station, substation and/or switchyard. The requirements of the project are 
indicated in the Technical Data Sheets for Station Service Transformer and 
the equipment details are in the same section and volume of the 
Specification.

It is not NPC’s intent to specify all technical requirements nor to set forth 
those requirements adequately covered by applicable codes and standards. 
Contractor shall furnish high quality station service transformers meeting the 
requirements of these specification and industry standards.

The Contractor shall bear full responsibility that the equipment has been 
designed and fabricated in accordance with all codes, standards, and 
applicable governmental regulations and performs under the conditions and 
to the standards specified herein.

No departure shall be made from these specification and standards unless 
waived or modified in writing by NPC. Contractor shall obtain from its 
subcontractors a statement as to the compliance with this specification 
without exception and/or if there are any exceptions, these shall be described 
in detail and included in the Contractor’s proposal. Contractor shall add a 
statement that no other exceptions are taken to this specification.

EW-16.1.2 Work to be Provided by the Contractor

Contractor shall provide the equipment, accessories and services delineated 
in Section B.1.0 of the Technical Data Sheets.

EW-16.1.3 Work to be Provided by NPC

NPC will provide the materials (if any) and services listed in Section B.1.0 of 
the Technical Data Sheets.

EW-16.2 CODES AND STANDARDS

EW-16.2.1 General

The equipment furnished shall be in accordance with, but not limited to, the 
latest issues of the following applicable standards, including all addenda, in 
effect at time of purchase order unless otherwise stated in this specification. 
These shall include:

ANSI/IEEE American National Standards Institute and/or Institute of 
Electrical & Electronic Engineers

B1.1 Unified Inch Screw Threads (UN and UNR Thread Form)
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Bl.I.a Metric Translation, Optional Supplement to Unified Screw
Threads

B.2.1 Pipe Threads (Except Dryseal)
B16.1 Cast Iron Pipe Flanges and Flanges Fittings, Class 25, 125,

250 and 800
B.16.10 Face-to-Face and End-to-End Dimensions of Ferrous Valves
B57.1 Compressed Gas Cylinder Valve Outlet and Inlet

Connections
C37.2 Transformer for switchgear assemblies
C57.12.00 General Requirements for Liquid-Immersed Distribution,

Power and Regulating Transformer
C57.12.22 Standard Requirements for Pad-Mounted Compartmental

Type, Self-cooled, Three-phase Distribution Transformer 
with High Voltage Bushing (High Voltage 34.5 kV and below; 
and 2500 kVA and smaller)

C57.12.50 Ventilated dry-type distribution transformers to 500 kVA 
single or three-phase and voltages to 34.5 kV on primary 
and 600 V on secondary

C57.19.00 Standard General Requirements and Test Procedure for 
Outdoor Power Apparatus Bushings

C57.19.01 Standard Performance Characteristics and Dimensions for 
Outdoor Apparatus Bushings

C57.19.101 Trial-Use Guide for Loading Power Apparatus Bushings 
C57.12.70 Terminal Markings and Connections for Distribution and 

power transformers
C57.12.80 Terminology (IEC76), including Supplement C57.12.80a 
C57.12.90 Test Code for Distribution, Power and Regulating 

Transformers, including Supplement C57.12.90a 
C57.12.91 Test Code for Dry-Type Distribution, Power Transformer 
C57.13 Standard Requirements for Instrument Transformers
C57.91 Guide for Loading Mineral-Oil Immersed Overhead and Pad-

Mounted Distribution Transformers rated 500 kV and less 
with 55*C or 65°C average winding rise 

C57.92 Guide for Loading Oll-lmmersed Distribution and Station
Service Transformers

C57.98 Guide for Transformer Impulse Tests
C57.106 Guide for Acceptance and Maintenance of Insulating Oil in

Equipment
C57.109 Guide for Transformer TTirough-Fault-Current Duration
C57.110 Recommended Practice for Establishing Transformer

Capability when Supplying Non-Sinusoidal Load Currents 
C80.1 Specification for Rigid Steel Conduit, Zinc Coated

ASTM American Society for Testing and Materials

A344
A153
B432
D3487

Electrical and Mechanical Properties of Magnetic Materials
Zinc coating (hot dip) on Iron and steel hardware
Copper and Copper Alloy Clad Steel Plate
Specification for Mineral Insulating Oil Used in Electrical
Apparatus

lEC International Electro-Technical Commission

60044-1 & 2 Instrument Transformers
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60071
60076
60060
60137
60214
60270
60296

60354
60551
60599

60606
60616
60722

60726

ISO

9001

9002

NEMA

Insulation Coordination
Power Transformers, Parts 1-5
High Voltage Test Technique
Bushings for Alternating Voltages above 1000V
On-Load Tap Charger
Partial Discharge Measurements
Specification for unused mineral insulating oil for transformer 
and switchgear
Loading guide for oil-immersed power transformer 
Determination of Transformer and Reactor Sound Levels 
Interpretation of the analysis of gases in transformers and 
other oil-filled electrical equipment in service 
Application guide for Power Transformers 
Terminals and tapping markings for power transformers 
Guide to the lightning and switching Impulse testing of power 
transformer and reactors 
Dry-type transformer

International Standards Organization

Quality System Model for Quality Assurance in 
Design/Development, Manufacture and Testing 
Quality System Mode! for Quality Assurance in Production, 
Installation and Servicing

National Electrical Manufacturers Association

107

ST20

SSPC

SP1
SP3
PA1
PA2

UL

44

Methods of Measurement of radio Influence Voltage of High- 
Voltage Apparatus
Dry-type transformers for general applications

Steel Structures Painting Council

Solvent Cleaning
Power Tools Cleaning
Shop, Field and Maintenance Painting
Measurement of Dry Paint Thickness with Magnetic Gages

Underwriters Laboratories, Inc. (all parts apply)

Rubber Insulated Wire and Cables

These codes and standards set forth the minimum requirements which may 
be exceeded by Contractor If, In Contractor’s judgment and with NPC’s 
acceptance, superior or more economical designs or materials are available 
for successful and continuous operation of Contractor’s equipment as 
required by this specification.
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EW-16.3 TECHNICAL REQUIREMENTS

EW'16.3.1 Description of Services

The Station service transformer(s) covered by this specification Is (are) for use 
in a generating station and/or a substation. The application details are in the 
Technical Data Sheets.

All materials and parts which are not specifically mentioned herein but are 
necessary for proper erection, assembly and safe operation of the station 
service transformer shall be identified and furnished by the Contractor and 
included in the price for the station service transformer.

EW-16.3.2 Design Requirements 

EW‘16.3.2.1 Ratings

Transformer rating, specified in Technical Data Sheets shall be the basis of 
the Contractor's guarantee of performance and temperature rise. The ratings 
indicated are based on actual load requirements at the service and operating 
conditions specified herein.

EW-16.3.2.2 Frequency

I

Frequency for operation shall be 60 Hertz.

EW-16.3.2.3 Overload Requirement

The overload rating and operation shall be in accordance with ANSI C57.92 or 
lEC 60354. The overload capability of any auxiliary equipment such as 
bushing, CTs, oil expansion tanks, leads, etc. shall not be less than the 
transformer overloading rating, if other considerations will limit the overload 
capability of the transformer, the Contractor shall specify these limitations in 
his proposal.

EW-16.3.2.4 Short Circuiting Capability

The transformer, including its accessories such as, but not limited to, 
bushings, current transformers, tap changers, etc., shall be capable of 
withstanding the specified short circuit requirements without mechanical 
deformation or impairing the electrical capabilities.

The thermal and mechanical capability of the transformer and its accessories 
shall meet or exceed the requirements listed in ANSI C57.12.00, Section 7 or 
lEC 60076 for liquid or oil-immersed transformer and ANSI C57.12.50 or lEC 
60726 for dry-type transformers. The transformer shall be capable of 
withstanding external short circuits for at least three seconds after overload.

The transformer shall be so designed that the final winding temperature Tf 
reached at the end of the specified short circuit duration shall not exceed 
250t,C for copper and 200°C for aluminum conductors or another temperature 
stipulated by the Contractor without annealing the conductor, without causing 
insulation damage and gas generation from oil or solid insulation. It shall be 
assumed that prior to and after the short circuit, the transformer is loaded at
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its maximum nameplate rating and the ambient temperature is the specified 
maximum.

EW'16.3.2.5 Impedances

Impedance between winding wiii generaily vary with changes of transformer 
turns ratio. Limitations on this change of impedance shall apply to alt fully- 
rated taps on all main power windings, but not to autotransformers. These 
limitations are, in part, defined in terms of the tested impedance on the fully- 
rated tap nearest the middle of the fully-rated tap range. This impedance is 
called the mid-tap impedance.

EW-16.3.2.6 Audible Sound Level

The average sound level of the transformer shall not exceed the values as 
specified in the Technical Data Sheets when measured in accordance with 
the conditions outlined in the latest ANSI/IEEE C57.12.90 or lEC 60551 for 
oil-immersed transformers or ANSI/IEEE C57.12.91 or lEC 60726 for dry-type 
transformers.

EW-16.3.2.7 Tolerances

Tolerances for all data as gathered from tests, shall be as stated in the 
Technical Data Sheets.

EW-16.3.2.8 Bushings

All porcelains used in bushing shall be wet process, homogenous and free 
from cavities or other flaws. The glazing shall be uniform in color and free 
from blisters, burrs and other defects. All porcelain parts shall be one piece. 
The bushings of the same rating shall be interchangeable.

Bushings up to 110 kV BIL shall be porcelain bulk type whereas bushings 
above 110 kV BIL shall be condenser-type. In the latter case, the bushing 
shall be provided with capacitance test tap.

Should compound filled condenser type bushing be adopted, provisions shall 
be made to avoid compound entering the main tank during vacuum treatment. 
Bushings shall have the continuous current-carrying capacity necessary to 
carry the full 65*C rise current. The bushings shall also be capable of carrying 
oveiioad currents as required by Section EW-16.3.2.3.

For pad mounted transformer, the high voltage terminations and equipment 
shall be dead front and shall conform to ANSI C57.12.26 requirements or 
equivalent lEC Standards.

The low voltage bushings shall be molded epoxy and provided with blade type 
spade terminals with NEMA standard hole spacing arranged for vertical take
off.
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I

I

EW'16.3.2.9 External Clearances

External clearances between energized parts and ground, and spacing 
between adjacent phases shall be coordinated with the transformer internal 
insulation class.

EW-16.3.2.10 Oil (For Oil-Immersed Station Services Transformer)

This technical specification applies for the condition of transformer oil at 
delivery. The oil shall be of such a quality that it is, suitable as an insulant and 
coolant for transformers.

The oil shall be new and napthenic based mineral oil. It shall be free from 
moisture, acid alkali and sulfur compounds and shall not form a deposit at 
normal operating temperature.

Except for inhibitors, no additives are permitted.

The oil furnished shall be compatible with other oils meeting the requirements 
of ASTM D3487 and this specification. The oil shall be suitable for mixing with 
other insulating oils in any combination and the mixture shall still meet the 
required functional properties of this specification. Any reservation to this 
requirement shall be clearly stated by the Contractor in his proposal.

The oil shall accept 2, 6-ditertiary-butyl-paracresol (DBPC) as an oxidation 
inhibitor, added as necessary to bring inhibitor content of the oil to the 
required ASTM D3487, Type I or II value. The Contractor shall state if any 
other type of oxidation inhibitor is acceptable and if so, its advantages over 
DBPC.

The supply of insulating oil per transformer shall include a sufficient quantity 
to fill the tank and radiators up to the operating ievel plus an excess of 5%.

The power factor of the oil shall not exceed 0.05 percent at 25°C or 0.3 
percent at 100*C, as determined by ASTM Test Method D924 (oil samples 
shall be taken in accordance with ASTM D923).

The oil flow pattern shall exclude turbulence and impinging of oil on any part 
of the solid insulation system.

Containers for oil shall also be designed that, with the indicated level for initial 
filling at 250C, the oil will not fall below a safe operating level, nor rise to such 
a height as to overflow or leak. Design shall be for a standard top oil 
temperature range or greater, if required by the upper and lower limits of 
ambient temperature specified in Section B.1.0 of the Technical Data Sheets.

If the transformer oil will be delivered in containers or drums, these shall be 
approved by the NPC. The containers and/or drums shall be well-cleaned 
internally and shall otherwise be in such a condition that there is no risk of 
endangering the oil quality.

Before delivery, a test certificate shall be submitted to the NPC for approval. 
The test certificate shall contain result for tests earned out in order to confirm 
the oil’s quality as specified.
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EW'16.3.3 Design and Construction Features 

EW-16.3.3.1 General

Depending on the requirement, the station service transformer can either be a 
liquid fiiied or oil filled transformer or dry type transformer of epoxy cast resin 
insulation.

All transformers of the same design and rating, furnished on a given order, 
shall be electrical duplicates, shall have mechanically interchangeable parts 
and shall be operable in parallel.

Construction of transformer shall provide for successful transportation so that 
on arrival at destination, transformer shall be in condition for immediate 
permanent operation after field installed accessories and coolant have been 
added, if required.

Transformer and accessory design, manufacture and assembly shall minimize 
vibration and shall prevent damage by inherent vibration and stress during 
operation, transportation and short circuits. If a flood level is specified in 
Section B.1.0 of the Technical Data Sheets, no device, control cabinet, fan, 
etc. should be located below the level.

The assembled transformer including its accessories shall withstand the wind 
forces specified in Section B.1.0 of the Technical Data Sheets.

Current carrying joints and splices shall be welded, brazed or made by 
compression fittings so that the contact resistance remains unchanged during 
the life of the transformer. Soldered connections shall not be used.

All leads not brought directly to bushing terminals or tap changers shall be 
brought to terminal boards, constructed over Insulating material and 
substantially and rigidly supported inside of case.

All terminal boards of liquid filled transformer shall have live parts submerged 
under the liquid and so located that any reconnections can conveniently be 
made from handhole or manhole with removal of a minimum quantity of liquid. 
Where compliance with this requirement is impractical due to large clearance 
and creepage distance necessary with high voltages, the Contractor shall so 
state in his proposal. There shall be a minimum of detachable fittings and 
other parts which might come loose and lodge in transformer windings.

The core shall be grounded to the tank through a detachable connector and 
ground lead.

Jacking facilities shall be In accordance with ANSI C57.12.10 with the 
locations stated in Section EW-16.3.3.8.

EW-16.3.3.2 Cores

Cores for the transformer shall be constructed of the highest quality, non
aging high permeability grain oriented silicon steel. The steel shall be in thin 
lamination, annealed after cutting and rolled to insure smooth surface at the 
edges.
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The laminations must be free from impurities and must receive stress relief 
treatment after punching. The iamination shall be accurately flattened, 
especially at the edges and insulated by suitable procedures with long-life 
heat resistant insulating coat

Both sides of each sheet shall be insulated with a durable heat resistant 
insulation. The core shall be held firmly by core clamp and braced to ensure 
adequate mechanical strength to support the winding and to withstand without 
damage or deformation, the forces caused by short circuit stresses, 
transportation or handling and to prevent shifting of the core laminations.

For oil-filled transformer, the core shall be solidly grounded to the tank while 
for the cast resin type, the core shall be earthed at one point only with a 
removable connection readily accessible from the outside through an 
appropriate window on the enclosure of the transformer.

The core shall be provided with approved lifting devices or lifting lugs at 
suitable points of the core assembly for core lifting.

EW-16.3.3.3 Winding (For Oii-Filled Transformers)

Winding for the transformer shall be of the best modem design conductor 
having constant cross-section and uniform insulation or graded insulation as 
required.

The design, construction, and treatment of windings shall give proper 
consideration to all service factors, such as high dielectric and mechanical 
strength of insulation, coil characteristics, uniform electrostatic flux 
distribution, prevention of corona formation and minimum restriction to free oil 
circulation.

Winding conductors shall be free from scale, burrs and splinters and shall be 
uniformly insulated. Permanent current-carrying joints for splices shall be 
welded or brazed, properly formed and finished, and insulated to conform to 
the basic insulation.

The completed winding assembly shall be securely held in place so that there 
will be no derangement or deformation by stresses incident to shipment.

The completed assembly of core and coils shall be vacuum dried, immediately 
Impregnated and immersed in dry oil. They shall be adequately braced to 
withstand ocean shipment, short circuit forces and earthquakes with seismic 
coefficient specified in the Technical Data Sheets.

The windings shall be designed to permit practically no change or very small 
change in transformer impedance regardless of tap position.

EW-16.3.3.4 Windings (For Dry-Type or Epoxy Cast Resin Type Transformer)

Depending on the requirements mentioned in the Technical Data Sheets, the 
windings shall be made of copper or aluminum of high conductivity. To keep 
the inter-turn stresses to a minimum preferably foil-windings shall be provided.
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The insulation materia! shall be based on an epoxy-resin powdered quartz 
mixture which makes the windings maintenance free, humidity resistant and 
tropicalized as well as fire-resistant and self-extinguishing. No toxic fumes or 
gases must be produced in the event of secondary fire or arcing.

The thermal class in accordance with lEC 60085 shall be “B” for the HV 
windings exceed 75 K for windings designed for thermal class “B” and is to 
be limited to 95 K for application of class F under consideration of the 
prevailing annual average ambient temperature.

The coiis must be capable of withstanding movement and distortion caused 
by ail overload operating conditions as specified. Adequate barriers shall be 
provided between windings and cores as well as between high voltage and 
low voltage windings. All leads or bars from the windings to the termination 
points shall be rigidly supported. Stresses on coils and connection must be 
avoided.

The windings shall be capable of withstanding thermal short circuits for the 
windings after overload. The temperature values shall be assumed with 120 
°C for class B and with 140 °C for class F to be the initial temperatures before 
the short circuit. The maximum permissible value of the average temperature 
of the windings after short circuit shall not exceed 350 °C for copper windings 
and is to be limited to 200 ®C for aluminum windings.

The temperature/expansion coefficient of the epoxy resin shall be compatible 
with that of the copper conductor and of all insulating materials within the coil 
under all operating conditions prevailing for the transformers.

The completed winding must be thermal shock proof even at the highest and 
at the lowest temperatures. It must have a smooth surface to prevent 
accumulation of dust, moisture, dirt and other foreign materials.

EW-16.3.3.5 Enclosures (For 
Transformer)

Dry-Type and Compartmental Type Oil-Filled

The transformer, if required in the Technical Data Sheets shall be supplied 
with necessary enclosure of protection class specified in the Technical Data 
Sheets. To ensure the free movement of cooling air, the enclosure must be 
fitted with perforated sheet floor and top cover.

The enclosure must be fitted with removable rear panels and doors for the 
front panels for easy reconnections of HV-tappings and assembling of 
connecting cables. Cut-outs must be provided in the enclosure floors to bring 
cables through.

To ensure a satisfactory supply of cooling air, the base of the enclosure of the 
transformer must be 200 mm above the ground.

The top of both front and rear walls shall be provided with air louvers. Where 
side panels do not require the entrance of bus duct or cables, they shall be 
louvered. The louvers are especially designed with doubled-sided offset slots, 
thus preventing the insertion of foreign bodies.
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All Steel works for the enclosure shall be thoroughly cleaned by sand-blasting 
and bonerized or given similar and equal treatment after a welding is 
completed. The treatment shall be followed immediately with a rust resisting 
priming coat. Interior surfaces of enclosure shall be given a light gray or white 
finish coat and exterior surfaces of all panels of enclosure shall be given a 
finish coat of RAL 7032 or equivalent.

EW«16.3.3.6 Bushings

Each bushing rated below 2000 amperes shall be provided with single-tang 
fiat-pad terminal. Terminals rated 600 amperes and below shall have two or 
four hole pads. All other shall have four hole pads drilled in accordance with 
NEMA CC-1. The width of two hole pads shall be a minimum of 50 mm (2 in). 
The minimum pad thickness shall be 6.25 mm (% in). Terminal construction 
shall permit rotation around the bushing stud to facilitate connection to the 
bus.

The terminal pads shall be of high conductivity bronze, copper or aluminum 
ailoy and shall be plated with hot-flowed electro-silver or electro-tin to a 
thickness of not less than 0.0127 mm (0.005 in).

Whenever, a larger terminal pad is required for higher current rating, the 
mounting holes shall conform to NEMA Standards and details of the mounting 
holes shall be submitted for approval.

EW-16.3.3.7 Gaskets

Gaskets shall be unaffected by hot insulating oil, retain their resiliency during 
the life of the associated equipment, and be unaffected by weather while 
maintaining oil and gas tightness. Nitrile and cork-neoprene gaskets are 
acceptable, but gaskets of cork only neoprene only are not acceptable. 
Gasket flanges shall have grooves or metal stops to prevent over 
compression of gaskets. All bolted transformer tank or accessory opening 
shall be gasketed.

Hatches in the tank cover and sides, intended to be opened a number of 
times (e.g. connection and inspection hatches), shall have gaskets which can 
be reused after opening (rubber type, not glued).

EW-16.3.3.8 Tanks (For Oil-Filled Transformers)

Only hermetically sealed type of tanks shall be provided. All seams required in 
the fabrication of the main tank, including those for the cover, shall be welded. 
All joints, which may be opened from time to time in the course of operation, 
shall be designed to be oil-tight in reassembly.

The tank shall be capable of withstanding, without leakage or permanent 
distortion, an internal gas pressure of 1 kilogram per square centimeter 
(measured at the top of the tank) and vacuum of 76 cm of mercury and shall 
be designed and constructed for vacuum filling in the field.

All valves, fittings and pipings shall be designed and constructed for such 
vacuum filling.
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The upper side of the tank shall be designed in such a way as to avoid water 
deposits on top of the tank.

The tank shall be provided with the fabricated or structural steel base 
designed and built to allow skidding or moving on wheels or rollers. The 
wheels or rollers, if required in the Technical Data Sheets can be turned at 
right angle, thereby eliminating the need for a traverser for turning the 
transfoimer.

The jacking pads provided for the transformer tank shall be located at least 
300 mm above the service level with the open space in front of the attaching 
plates or pads at least one meter above the service level.

EW-16.3.3.9 Radiators and Coolers (If required)

Self-cooled or forced-cooled transformers shall preferably be equipped with 
removable radiators or coolers for heat radiation. Clearances shall permit 
painting and maintenance of tank, tubes, and radiators. Radiators and coolers 
shall be designed to withstand the same pressure and vacuum as the main 
tank.

Removable radiators and coolers shall be fastened to transformer case with 
bolted flange connections. Butterfly valves, or other suitable devices shall be 
provided to permit the ready installation and removal of radiators, and 
drainage of oil from radiators without drawing oil from the transformer tank. 
Radiators and coolers shall be equipped with lifting eyes, and so designed 
that they may be handled without the addition of special bracing. Cooler units 
shall be of corrosion resistant metals and shall be designed to permit 
replacement of individual cooler tube groups. Welds shall be smooth to 
facilitate cleaning.

EW‘16.3.3.10 No-Load Tap Changer

When specified in the Technical Data Sheets, tap changers shall be 
mechanically and electrically rugged, arranged to provide the convenient 
inspection and maintenance without necessity for untanking and provided with 
an external mechanism for manual operation.

The tap changer, as well as the arrangement of leads and connection thereto, 
shall be designed for transient voltage conditions.

The external mechanism shall be protected against unauthorized operation 
and provided with positive indication of the tap in use and so located that it 
may be observed without need for unlocking the mechanism. Its location shall 
be on the wall of the tank so that inspection is permitted without de-energizing 
any circuit. The tap changing mechanism shall be designed so that they can 
be operated conveniently by a man standing on the same level as the 
transformer base.

The supply shall Include operating handle, indicating pointer and dial and 
means for locking the tap changer in any desired position.
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EW-16.3.4 Protection and Instrumentation

EW-16.3.4.1 General

The Contractor shall provide alt standard protective devices, and 
Instrumentation in addition to the equipment specified hereunder. The 
Contractor shall provide alarm and trip contacts and shall wire them to the 
appropriate terminal boards.

EW-16.3.4.2 Protective Devices

General

Leads from auxiliary contacts of all protective devices shall be wired to proper 
terminal boards in terminal boxes suitable for outdoor installation. Auxiliary 
contacts shall generally be two sets and freely convertible to either normally 
open or normally closed contacts. Auxiliary contacts for temperature 
indicators shall be multi-staged.

Pressure Relief Device

An automatic pressure relief valve shall be provided as a standard protective 
measure for the transformer tank. It shall open and close automatically to 
prevent excessive pressure rise in the transformer tank.

Pressure relief vents for pressure relief valve shall have the vent outlet face 
towards the ground with the height about 50 cm above the ground level in 
order prevent splash-over of oil in case of pressure relief valve operation.

The device shall be provided with weatherproof hand reset contacts for 
tripping.

Winding Temperature Detectors

Winding hot spot temperature detector for each windings and oil temperature 
detector (if oil is used as insulation medium) in the form of heater coil, RTD’s 
and/or thermocouple shall be provided for local indication. Contractors shall 
provide description and details of the winding temperature detectors.

EW*16.3.5 Accessories

The following accessories shali be provided for the transformen

a. Surge arrester mounting provision (if required in the Technical Data 
Sheets):

b. Base designed for rolling and skidding parallel to either center line;
c. Combination pulling eyes and jacking bosses;
d. Lugs for lifting complete transformer;
e. Eyes for lifting cover;
f. Drain plug (for oil-filled transformer);
g. Filling plug (for oil-filled transformer):
h. Liquid or oil level indicator (for oil-filled transformer):
i. Pressure relief value (for oil-filled transformer):
j. Dial type thermometer;
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k. Pressure-vacuum gauge; and
l. Alarm and trip contacts for accessory gauges.

EW-16.3.6 Other Technical Requirements forthe Station Service Transformer

Other features of the station service transformer if required by the NPC are 
stated in the Technical Data Sheets.

EW-16.4 INSTALLATION

Installation will be by Contractor unless specified otherwise in Section B.1.0 of 
the Technical Data Sheets.

When the installation is by Contractor, such as for turnkey contracts, complete 
details of proper handling, transport and storage, installation, testing, 
performance guarantees, etc. shall be provided for NPC’s review and 
approval.

EW-16.5 FACTORY ASSEMEBLY TESTS

EW-16.5.1 General

The transformer shall be completely assembled and adjusted at the factory 
and given the manufacturer’s routine shop tests and also other test as 
specified herein. All parts shall be property marked for ease of assembly in 
the field. All routine tests required herein shall be witnessed by the NPC or his 
authorized representative(s) unless waived in writing, and no equipment shall 
be shipped until released for shipment by the NPC or his authorized 
representative.

The test equipment, test methods, measurements and computations shall be 
in accordance with the latest applicable requirements of ANSI C57.12 and 
lEC 6076.1 for oil-filled transformer and ANSI C57.12.91 and/or lEC 60726 for 
dry-type transformer except in cases where otherwise set forth, and shall be 
subject to the approval of the NPC.

EW-16.5.2 Shop Tests

EW-16.6 

EW-16.6.1

Routine, design, "other’’ tests and optional tests, shall be performed in 
accordance with ANSI C57.12.00 and ANSI C57.12.90 or lEC 60076 for oil 
filled transformer or ANSI C57.12.91 or lEC 60726 for dry-type transformer.

The Contractor shall make all preparation for test and provide the test 
apparatus and personnel and shall notify the NPC the date of the test forty- 
five (45) days in advance. Certified test reports shall be submitted.

DATA AND DOCUMENTATION REQUIREMENTS

General

Contractor-furnished data and information shall be guaranteed performance 
data, predicted performance, interface requirements and construction features 
of all Contractor’s furnished equipment. The accuracy of such information and
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its compatibility with overall performance requirements specified by NPC are 
the sole responsibility of the Contractor.

All information submitted as part of Proposal Data will become part of contract 
data for successful bidder. Any deviation from such data requires NPC’s 
approval.

EW'16.6.2 Data and Information to be Submitted During Post Qualification

Contractor shall furnish during post qualification the filled-in Section B.16.0 of 
(he Technical Data Sheets.

EW-16.6.3 Data and Information to be Submitted After Award of Contract

The following drawings and information, but not limited to these, shall be 
provided by the Contractor for NPC’s review, comment and approval:

a. Brochures and catalogues to support the filled-in Technical Data Sheets 
and to allow NPC to evaluate the equipment /materials being offered:

b. Outline drawings of transformer with parts lists and accessories showing 
all critical dimensions and weights, including the following:

1. Base mounting and transport dimensions;
2. Bushing and cable box locations;
3. High and low voltage terminal arrangement;
4. Control cabinet size and location;
5. Connection points for all external connections:
6. Conservator, if oil filled:
7. Nameplate connection plate and all other designation plate 

drawings.

c. Certified test reports;

d. Mounting and foundation drawings;

e. Bushing drawings including terminal details, voltage rating, BIL, 
cantilever strength, minimum creepage distance, etc.;

f. A lifting diagram including the recommended sling length, spreader 
position and spacing of lifting eyes, if applicable;

g. Total weight of insulating material within the tank and total weight of oil;

h. Detailed radiator drawings showing number, dimensions, spacing and 
configuration of radiator coolers:

i. Description and instructions covering the installation, operation and 
maintenance of the reactor and all accessories; drawings or cuts 
showing assembly of the accessories including, but not limited to, inert 
gas or conservator systems, hot spot devices, temperature indicators, 
relays, and cooling control and draining of oil;

j. Complete instructions for untanking the core and coils;
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k. ISO 9001 Certification of the proposed manufacturer:

l. Detailed QA Program based on ISO 9001; and

m. As-buill drawings as finally approved.

The Contractor shall furnish in the manner, number of copies and within the 
time set forth in the contract, instruction manuals in accordance with Section 
GW-2.9 of the General Works.
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EW-17.0 CONDUITS AND CABLE TRAY SYSTEM

EW-17.1

EW-17.1.1

SCOPE

General

This specification covers the technicai and associated requirements for the 
design, supply, laying and instaiiation of conduits and cable trays as required 
within the substation/switchyard, including associated fittings, accessories 
(elbows, tees, steps, crossings etc.), supporting racks and brackets, joint and 
puil boxes and all hardware. Included in the scope is supply and embedment 
of concrete inserts for supporting cable tray brackets on walls and ceilings 
and provision of openings and recesses in walls and floor concrete.

It is not NPC’s intent to specify all technical requirements nor to set forth 
those requirements adequately covered by applicable codes and standards. 
Contractor shall furnish a high quality conduits and cable tray systems 
meeting the requirements of this specification and industry standards.

The Contractor shall bear the full responsibility that the materials have been 
designed and fabricated in accordance with all codes, standards, and 
applicable governmental regulations and performs under the conditions and 
to the standards specified herein.

No departure shall be made from this specification and standards unless 
waived or modified in writing by NPC. Contractor shall obtain from its 
subcontractors a statement as to compliance with this specification without 
exception and/or if there are any exceptions, these shall be described in detail 
and included in Contractor's proposal. Contractor shall add a statement that 
no other exceptions are taken to this specification.

EW-17.1.2 Works to be Provided by the Contractor

The work to be provided by Contractor shall include, but not necessary be 
limited to the services delineated in Section B.1.0 of the Technical Data 
Sheets.

EW-17.1.3 Works to be Provided by NPC

NPC shall provide the materials (if any) and services listed in Section B.1.0 of 
the Technical Data Sheets.

EW-17.2 CODES AND STANDARDS

EW-17.2.1 General

I

All materials furnished and installed under this specification shall be in 
accordance with, but not limited to, the latest issues of the following 
applicable standards, including all addenda, in effect at time of purchase 
order unless otherwise stated in this specification:

NEMA National Electrical Manufacturers Association

NEMA VE 1 Metallic - Cable Tray Systems
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ASTM American Society for Testing and Materials

ASME American Society of Mechanical Engineers

AWS American Welding Society

NEC National Electrical Code

PEC Philippine Electrical Code

NESC National Electrical Safety Code

lEC International Electro-Technical Commission

I

These codes and standards set forth minimum requirements which may be 
exceeded by Contractor, if in Contractor’s judgement and with NPC’s 
acceptance, superior or more economic designs or materials are available for 
successful and continuous operation of Contractor's equipment as required in 
this Specification

EW-17.3 TECHNICAL REQUIREMENTS

EW'17.3.1 Description of Services

The Contractor shall furnish, lay, install and test in operating condition a 
complete and integrated conduits and cable tray systems for the 
substation/switchyard.

All materials and parts, which are not specifically mentioned herein but are 
necessary for proper erection, installation and safe operation of the system 
shall be furnished, installed, tested and placed by the Contractor in operating 
condition at no additional cost to the NPC.

EW-17.3.2 Design and Requirements

EW-17.3.2.1 General

The conduits and cable tray system shall conform to the material and 
fabrication requirements of the specification. All miscellaneous materials 
required for proper Installation shall include but are not limited to, the 
following:

a. Plug and fillers, couplings and bends;

b. Spacers, inserts and ties for conduits;

c. Conduit splicing solvent and connector materials for uPVC conduit, if 
uPVC conduits are used;

d. Fire barriers, duct and conduit sealant:

e. Cable tray brackets, anchor bolts or expansion bolts, hangers, lock 
washers, shims, etc.;
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Conduit and cable tray edges shall be reamed and smoothen to avoid 
damage to cable outer sheath during cable installation. The conduits and 
cable trays shall have the following characteristics:

a. High mechanical strength;

b. Corrosion resistant; and

c. Heat resistant

EW-17.3.2.2 Conduits

Metallic Conduits

Rigid metal conduits shall be hot dip galvanized conforming to ANSI Standard 
C80.1, Specification for Rigid Steel Conduit, Zinc-Coated. It shall be finished 
with a durable clear lacquer coat for additional protection. The inside of the 
conduit shall have stove enamelled coating to prevent erosion and assure 
smooth wire pulling.

Metal fittings and covers shall have the same property and finish as that of 
the metallic conduits. They shall comply with NEMA Publication No. FB-1, 
‘NEMA Standards for Conduit Fittings, Cable Fittings and Accessories".

Rigid metal expansion joints, where required, shall be of standard 
manufactured product, of watertight construction, equipped with approved 
means to provide electrical continuity of the conduit runs, zinc-coated, and so 
designed as to prevent damaged to the cables. They shall permit a small 
amount of transverse movement as well as the longitudinal movement.

Installation of all conduits, fittings and accessories shall conform to the 
requirements of the National Electrical Code and the latest edition of the 
Philippine Electrical Code (PEC).

Non-metallic Conduits

Where non-metallic conduits are allowed to be used by the NPC, it shall be 
made of unplasticized polyvinyl chloride (uPVC) smooth walled inside and 
outside, colored red-orange, schedule 40.

uPVC conduits shall be non-corrosive and weatherproof, resistant to the 
attacks of acids and alkalis and must have a self-extinguishing property, 
hence shall not support combustion. It shall resist corrosion, rust and scale.

The outside diameter and wall thickness of uPVC shall conform to the testing 
requirements of PNS/ISO 3126.

Installation of all uPVC conduits and accessories shall conform to the 
requirements of the National Electrical Code and the latest edition of the 
Philippine Electrical Code (PEC).
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EW-17.3.2.3 Cable Trays

The cable tray shall be designed and manufactured in accordance with the 
NEMA Standards Publication No. VE-1. Depending on the requirements 
mentioned in the Technical Data Sheets, the cable tray shall be made of 
either aluminum or hot-dip galvanized steel, ladder rung type. All accessories 
necessary for the complete cable tray system shall be supplied by the 
Contractor.

The cable tray system shall be supported at intervals not exceeding 1.5 
meters unless specifically approved for supports at greater intervals.

The cable trays, particularly the straight sections and fittings, shall be neat, 
smooth, free from defects, sharp edges or projections, weld splatters and 
burrs which might cause defects on the insulation of the cable during laying 
operation.

Filling of the cable trays shall be in accordance with the Philippine 
Regulations, the IEEE Regulations and/or North-American National Codes 
(CSA Standard C22.1 or NEC ANSI/NFPA-70-1981).

Cable tray and fittings shall be capable of carrying a uniformly distributed 
working load for the specified span with a load safety factor of one and one- 
half (1.5). In addition to and concurrent with the working (cable) loads, the 
cable tray shall be capable of carrying an additional concentrated live load of 
200 pounds (90 kgs) applied at the center of the midspan rung, or at the 
center of the span of the tray without rungs. This shall not result in permanent 
deformation of the tray. The live load requirement is in addition to NEMA VE-1 
requirements. This live load may be converted to an equivalent load in 
pounds per linear feet (kgs per linear meter) and added to the static weight of 
cables in the tray. The working load capacity shall be as follows;

Cable Tray (Per Table 3-1. NEMA VE-1)

NEMA Class 
Designation 
12C

Support
Span-Feet (meter) 
12(3.66)

Working Load
Lb./llnear foot (kg/llnear meter) 
100(149)

Ladder type cable tray shall be constructed with rungs transverse members. 
Rungs shall be either welded or cold-swaged into side members by 
mechanical means to provide strong connection, which does not adversely 
affect the temper and strength of the surrounding metal and to insure the 
integrity of an electrical fault ground path. Cold-swaged rungs shall not 
produce cracks in the side members.

Solid bottom cable tray shall consist of a prefabricated metal structure with no 
openings within integral or separate longitudinal side rails. Bottoms shall be 
welded to side members if three-piece construction is used.

Fittings and straight sections shall be identical as to load bearing capability 
and dimensions of side rails and bottom. At butting joints of solid tray 
sections, a bottom binder strip shall be supplied to bush the opening and 
insure a smooth joint with no possibility of bent or sharp lips to damage cable 
while pulling in or during vibration. Fittings shall have a tangent or straight

NATIONAL POWER CORPORATION VI-EW-294



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. CONSTRUCTION. INSTALLATION. 
TESTING, AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

LigP21Z1223Sdg

I

section beyond the curvature to accept one type of universal splice plate to 
simplify field erection. The design and construction of fittings shall be in 
accordance with NEMAVE-1.

Cable trays other than solid bottom trays, shall be designed to accept cable 
clamping devices and cable barriers without drilling or welding.
Tray design shall provide for interchangeability of like parts and easy 
assemblage of the system without the use of special tools.

Connector plates shall be high pressure rigid plate types, connected by 
ribbed-neck; case hardened plated steel bolts with flanged serrated locknuts, 
locknut with serrated washer or locknut with captive washer. Design shall 
provide for undiminished structural strength of the connection. Hardware for 
use with expansion plates may be different to allow for movement of the tray.

The Contractor shall supply and install galvanized steel or aluminium cable tray 
covers, as directed by the NPC, where cables are liable to mechanical damage 
in sections of vertical cable tray runs or where debris may fall directly into the 
trays. Also, the cable tray carrying low voltage signals shall be provided with a 
cover to act as a shield against electromagnetic interference. Cable tray covers 
shall be solid. The preferred cover fastening device shall require no drilling of 
the cable tray for installation. An alternate cover fastening device requiring 
maximum of one-half inch pilot hole with self-drilling screws may be submitted 
for acceptance by NPC. Cable tray covers shall be attached to the tray with a 
heavy duty device to permit easy removal and replacement. The cover and 
cover clamp shall be equally suitable for vertical and horizontal runs.

Prefabricated galvanized steel barriers shall be supplied and installed if deemed 
necessary and only with prior written approval of the NPC.

Trays installed under floors shall have minimum clearance of 25 cm. from the 
top of tray to the bottom of floor or beam.

Cable trays shall be electrically continuous and shall be solidly grounded.

Special care shall be taken to adequately support cables on all vertical cable 
runs by using cable clamps of approved design.

Completed cable tray systems shall be rigid and have all components firmly 
bolted and in good electrical contact with the ground grid.

EW-17.3.2.4 Supports, Racks and Conduits

Where the cables leave cable trays to enter equipment or to pass through 
floor or wall openings or, where it is not feasible to support cables by means 
of tray, the cables shall be adequately supported by means of the approved 
racks and clamps. Use of electrical galvanized rigid steel conduit, fittings and 
compatible hardware is not precluded. The Contractor shall submit his own 
design, complete with component description for the above conditions, for 
prior written approval of the NPC.

Cable tray supports shall be of heavy duty reinforced type, hot-dip galvanized 
steel, suitably sized to accommodate the tray system, cables and live loads 
normally experienced during cable installation. The maximum deflection
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between two consecutive supports shall not exceed 7.5 mm for ladder type 
trays. The Contractor shall design methods for securing supports to walls and 
ceilings, and shall submit them for prior written approval of the NPC.

Cables supports and racks together with fixing bolts, nuts and screws shall all 
be made of stainless steel. All steelwork supports shall be designed with a 
safety factor of not less than four.

Multicore cables shall be clamped to the racks with smooth finish split packing 
pieces with bore diameters to suit the cable sizes. The packing pieces shall 
be of non-magnetic material. Single core power cables shall be erected in 
separate non-magnetic clamps to the approval of the NPC. Wooden cleats 
will not be accepted.

For any cable trays to be provided outdoors, if applicable, covers of approved 
design and materials shall be included and erected as necessary to protect 
the cables against the effect of sun, weather, rain, and mechanical damage 
etc.

The fixing of racks and associated hardware to the building structural 
steelwork, where approved by the NPC, shall be by means of bolted clamps. 
Weld gun stud fixing shall be allowed at the discretion of the NPC on site.

The methods of fixing racks, supports and conduits to walls or ceiling shall be 
submitted by the Contractor for prior written approval of the NPC.

EW-17.3.2.5 Cable Markers

Power, control/instrumentation, and telephone cables shall be provided with 
identification markers of permanent materials and of an approved type at the 
termination of cable runs. The cost of such identification markers shall be 
included in the rates for cable installation.

EW-17.3.2.6 Cable Ducts

Cable ducts, including spare ducts, for duct sleeves through floors and walls 
shall be provided as required by the NPC and sealed at each end by 
approved means to prevent the ingress of water and vermin.

The installation bending radius of the cable shall not be less than that 
recommended by the manufacturer.

EW-17.3.2.7 Joint & Termination

The Contractor shall be responsible for properly sealing the cables that will 
not be terminated immediately after installation to prevent ingress of moisture 
Into the cable, and protect it against physical damage.

Cable sealing and jointing shall be in accordance with the best curent 
practice and of first class workmanship. Where cable armour is used as 
ground continuity conductor, glands shall have the necessary contact 
surfaces or straps to provide a low resistance path to ground.
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The cost of all jointing materials for the termination cables in sealing boxes 
attached to equipment supplied under other contracts shall be included in the 
prices for conduits and cable tray system.

EW-17.3.2.8 Welding

Arc welding procedures and welders shall be qualified in accordance with 
AWS B3.0, AWS D1.3, ASME IX or AWS D1.1 code. Production welds shall 
meet the following minimum visual examination acceptance criteria:

a. No cracks

b. No undercut greater than 10 percent of the thickness of the sheet

c. Fillet shall be flat or slightly convex

Resistance welding shall follow the recommendations of AWS C1.1. 
Resistance welding schedules shall be qualified by tests to demonstrate the 
minimum required spot nugget size and strength are attained. Test coupons 
for spot welds shall contain a minimum of two spot welds with a minimum 
spacing between them. Any change in the welding schedule and electrode 
trip type shall require requalification. Verification test shall be performed prior 
to start of each day’s production and at least once during each shift. The test 
coupons shall contain a minimum of two spots with minimum spacing. If an in
production verification test shows a rejectable condition, all welds made from 
the previous acceptable condition, all welds made from the previous 
acceptable verification test shall be considered rejected unless it can be 
demonstrated otherwise by test.

EW-17.3.2.9 Cable Tray Marking

A corrosion-resistant nameplate with clearly legible lettering shall be 
permanently attached to each layer of the cable tray spaced at an interval of 
3.0 m.

EW-17.4 INSTALLATION

Installation will be by the Contractor unless specified otherwise In Section 
B.1.0 of the Technical Data Sheets.

The Contractor shall provide complete details of proper handling, transport 
and storage, installation and testing, commissioning, performance 
guarantees, etc. shall be provided for NPC review and approval.

EW-17.5 FACTORY ASSEMBLY AND TESTS

EW-17.5.1 General

The Contractor shall carry out at his own expense all tests necessary to 
ensure the satisfactory design and manufacture of conduits and cable tray 
systems in accordance with the applicable Standards.

The Contractor shall make all preparations for test and provide the test 
apparatus and personnel and shall notify the NPC the date of the test In
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advance. The NPC or his representative reserves the right to witness all the 
field tests and qualify conformance tests unless waived in writing.

Ail materials and/or equipment shall comply with test criteria and NPC 
acceptance of the materials shall not relieve the Contractor of the 
responsibility for meeting all the requirements of this specification. Even 
though the Contractor performs the required tests and the materials meet the 
acceptance criteria, he shall not be relieved of the responsibility of providing 
conduits and cable tray systems conforming to all the requirements of this 
specification.

In general, the following acceptance criteria shall be performed as a 
minimum:

EW-17.6

EW-17.6.1

a. Mechanical and \risual Inspections

This shall be physical inspection of all components of the conduits and 
cable tray systems as a whole to ensure that all components are 
mechanically sound and that there are no imperfections. Also attention 
should be given to establish that all special requirements of the 
specification have been met. Levelling and alignment of all installed 
materials, proper grounding connections, visual check for any damage 
to each component shall also be performed with the NPC 
representative(s).

DATA AND DOCUMENTATION REQUIREMENTS 

General

Contractor-furnished data and Information shall be the guaranteed 
performance data, predicted performance, interface requirements and 
construction features of all Contractor’s furnished equipment. The accuracy of 
such information and its compatibility with overall performance requirements 
specified by the NPC are the sole responsibility of the Contractor.

All Information submitted as part of Proposal Data will become part of contract 
data for successful bidder. Any deviation from such data required NPC 
approval.

EW-17.6.2 Data and Information to be Submitted During Post Qualification

Contractor shall furnish during post qualification the fiiled-in Section B.17.0 of 
the Technical Data Sheets.

EW-17.6.3 Data and Information to be Submitted After Award of Contract

The following data shall be submitted by the Contractor after award of 
contract:

a. Brochures and catalogues to support the filled-in Technical Data Sheets 
and to allow NPC to evaluate the equipment/materials being offered;

b. Complete assembly drawings showing the Contractor’s Identification, 
plans elevation and section views, mounting dimensions and details;

NATIONAL POWER CORPORATION Vl.EW-298



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, CONSTRUCTION. INSTALLATION. 
TESTING, AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

Lu2P21Z1223Sdq

c. General assembly and erection/installation drawings and procedures;

d. Routine test reports;

e. Instruction manual; and

f. As-built drawings as finally approved.

The Contractor shall furnish in the manner, number of copies and within the 
time set forth in the contract, instruction manuals in accordance with Section 
GW-2.9 of the General Works.
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EW-18.0 LIGHTING SYSTEM

EW-18.1

EW-18.1.1

SCOPE

General

This specification covers the technicai and associated requirements for the 
supply, installation, testing and commissioning of Indoor and outdoor lighting 
system and all associated equipment and devices for use in switchyards, 
substations building structures.

It is not NPC’s intent to specify all technical requirements nor to set forth 
those requirements adequately covered by applicable codes and standards. 
Contractor shall furnish high quality lighting fixtures, outlets, panelboards and 
all other accessories meeting the requirements of this specification and 
industry standards.

Contractor shall bear full responsibility that the lighting system equipment and 
accessories have been designed and fabricated in accordance with all codes, 
standards, and applicable governmental regulations and performs under the 
condition and to the standards specified herein.

No departure shall be made from these specification and standards unless 
waived or modified in writing by NPC. The Contractor shall obtain from its 
subcontractors a statement at to the compliance with this specification without 
exception and/or if there are any exceptions, these shall be described in detail 
and included in the Contractor’s proposal. The Contractor shall add a 
statement that no other exceptions are taken to this specification.

EW-18.1.2 Works to be Provided by the Contractor

The work to be provided by Contractor shall include, but not necessary be 
limited to the services delineated In Section B.1.0 of the Technical Date 
Sheets.

EW-18.1.3 Works to be Provided by NPC

NPC shall provide the materials (if any) and sen/ices listed in Section B.1.0 of 
the Technical Date Sheets.

EW-18.2 CODES AND STANDARDS

EW-18.2.1 General

The equipment and materials to be furnished and the works to be provided by 
the Contractor shall be in accordance with this specification and shall comply 
with, but not limited to, the following codes and standards, including all 
addenda, in effect at the date of the Contract unless otherwise states in this 
specification:
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ANSI/IEEE American National Standards Institute and/or Institute of 
Electrical and Electronic Engineers

C2.2 National Electrical Safety Code. Section 9 - Rules covering
methods of protective grounding circuits, equipment and 
surge arresters for stations, lines and utilization equipment.

AWS American Welding Society

D1.1 Structural Welding Code

UL Underwriters Laboratory

PEC Philippine Electrical Code (Part I)

These codes and standards set forth minimum requirement which may be 
exceeded by Contractor if, in Contractor's judgment and with NPC's 
acceptance, superior r more economic designs or materials are available for 
successful and continuous operation of Contractor's equipment required by 
this specification.

EW-18.3 TECHNICAL REQUIREMENTS

EW-18.3.1 Description of Services

The lighting system covered by this specification shall include all indoor and 
outdoor lighting system of a substation and/or switchyard. The application 
details are in the Technical Data Sheets. Lighting system includes outlets 
(convenience and power), switches, associated conduits and cables, lighting 
fixtures (indoor, outdoor and emergency), fittings, distribution panelboards, 
lighting transformers, contactors, timers, etc.

Alt materials and parts which are not specifically mentioned herein but are 
necessary for the proper installation, assembly and safe operation of the 
lighting system shall be identified by the Contractor and furnished by the 
Contractor at no cost to the NPC. Any cost involve are deemed to be included 
in the price for the Lighting System.

EW-18.3.2 Design Requirements 

EW-18.3.2.1 Generai

Normal lighting/small power outlet and emergency lighting systems shall 
consist of;

a. 230/115 Volt A.C., 1>phase and 3-phase, 60Hz, normal station lighting 
system, including outlets (single and three-phase, indoor and outdoor) 
and emergency lighting system (inside control house only);

b. 460 Volts A.C., 60Hz, three-phase outlets, motor connections (indoor 
and outdoor);
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c. Automatic Stand Alone Emergency Lamp (12 VDC), dual lamp, portable 
type emergency station lighting system for warehouse, door entrances, 
guardhouse. This emergency lighting system must switch on 
automatically in the event of a lighting failure.

d. 125 VDC emergency lighting for Bay Control Unit (BCU) Auxiliary 
Building. This emergency lighting system shall be connected to the DC 
power supply and must be switched-on automatically in the event of 
failure of normal lighting system.

The nonnal lighting/small power outlet and convenience outlet system, and 
the automatic stand-alone lamps power shall be supplied from lighting/small 
power outlet distribution boards fed from the 230/115 Volt A.C. sub
distribution board. TTie normal station lighting/small power shall be fed by 
several independent circuits.

The emergency lighting system, including illuminated emergency exit and 
warning signs power, etc. inside the Control House shall be supplied from 
distribution boards fed from the Uninterrupted Power Supply (UPS).

Three-phase outlets and three-phase motors power shall be supplied from 
station distribution boards fed from the 460 Volt A.C. main distribution board.

I
The emergency lighting system for the BCU Auxiiiary Building shall be 
supplied from the outdoor sub-distribution board fed from the 125 VDC 
distribution board.

All lighting equipment shall have a degree of protection specified in the 
Technical Data Sheets. The connection shall be between phase and phase, 
and all electrical equipment shall be connected to protective earth by 
separate conductor colored yellow/green.

All lighting materials and supplies furnished by the Contractor under this 
specification shall have passed adequate factory test. Field tests shall be 
conducted upon completion of all or any of the electrical works, in the 
presence of the NPC or his Authorized representatives, to establish 
conformance with the specifications. All defects shall be eliminated or 
corrected and expenses for such corrections and test shall be borne by the 
Contractor.

EW-18.3.2.2 Short Circuit Strength

All electrical components and equipment have to be designed, to meet the 
expected thermal and dynamics short-circuit strengths.

EW-18.3.2.3 Voltage Drop

The maximum allowable voltage drop of the most remote consumers shall be 
as follows:

Outlet feeders 2% of rated voltage
Lighting branch circuit 3% of lamp rated voltage
Motor feeders 3% of motor rated voltage at rated output
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EW-18.3.2.4 Ageing Factor

The normal and emergency lighting design shall consider a sufficient and dirty 
ageing factor. The ageing factor shall be as stated in the Technical Data 
Sheets.

EW-18.3.2.5 Lighting Requirements

The permanent AC Lighting illlumination level for each area of the substation 
shall be as stated in the Technical Data Sheets.

Circuits shall be separated between normal lighting, emergency lighting, 
single-phase outlets and three-phase outlets.

Substation lighting switching shall be design as follows:

Station lighting not normally required during daylight hours shall be 
controlled by photocells and by separate switches (MCB’s) from the 
station lighting/small power outlet distribution boards.

Stations lighting branch circuits shall be switched locally at each room 
door or close to the lighting areas.

Replacement of fixtures bulbs or tubes shall be possible without 
disconnecting any part of the power supply and without any risk of touching 
live parts of the installation.

The design of the 230 VAC emergency lamps shall consider a sufficient 
illumination for survey in all rooms, on the staircases, loading areas and 
gangways (15 Lux). In addition, the emergency lamps in the control room, 
relay room, battery room and in the AC/DC room shall be designed for an 
illumination sufficient to enable reading of instruments, relay and terminal 
numbers on the supervision panels as well as inside and outside of all 
installed protection panels and of all interfacing panels and local control 
panels in the switchyard (minimum 100 Lux).

Likewise, for the 125 VDC emergency lighting for the BCD Auxiliary Building, 
it shall be designed for an illumination level sufficient to enable reading of 
instruments, relay and terminal numbers on the BCD panels and all other 
panels housed Inside the BCD Auxiliary Building.

12 Volt DC dual lamp, portable type emergency lamps shall be installed at the 
warehouse building doors and guardhouse.

EW-18.3.3 Lighting Fixtures, Luminaires and Accessories

EW-18.3.3.1 Lighting Fixtures

The Contractor shall submit for approval complete photometry data and type 
of lighting fixture to be installed together with the shop drawings.

Fixtures shall conform to Underwriter’s Laboratories Inc. Standard (UL). 
Design, materials and finishing of the fixtures and their accessories shall be 
such as to grant a long life to all components and to reduce maintenance and
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cleaning. Maintenance shall be safe and easy. All fixtures shall be protected 
against entry of insects.

All floodlights and fixtures to be installed outdoor shall be sealed and 
watertight/weatherproof, and shall comply to the latest NEMA Classification 
Standards.

The fixtures shall be self-cooled design, considering also the ambient 
conditions, so that the installation is not limited by heating problems.

Fixtures shall be such as to provide for an even distribution of the intensity of 
the light without glaring. The design of fixtures shall be agreeable and suitable 
for architectural effect. They shall be approved by the NPC.

All lighting fixtures when installed shall be true and free of leaks, warps, dents 
and other irregularities. The finished of exposed metal parts of lighting fixtures 
and finish trims of all recessed lighting fixtures shall be as directed by the 
NPC.

The hangers, cabie, supports, channels, frames and brackets of all kinds for 
safety and proper installation of lighting Hxtures shall be finished and installed 
by the Contractor at his own expense.

The housing of lighting fixtures shall be fabricated of steel sheet or other 
material with following qualifications:

corrosion resistant 
good ventilation 

- easy installation

The outdoor lighting fixtures be rain and dust proof and shall have a high 
quality sealing gasket.

All lighting fixtures, samples and catalogues shall be submitted for NPC’s 
review and approval prior to the order. If requested by the NPC, a sample of 
some or all proposed lighting fixtures shall be submitted for approval. No 
lighting fixtures shall be installed without having approved by the NPC.

Lighting fixtures shall be wired with approved fixture wire, 90°C insulation. 
Each fixture shall be wired to a single point with an adequate slack for proper 
connection. All lighting fixtures shall be protected from damage during 
installation. Any broken lighting fixtures, globes, receptacles, stems and the 

. like, shall be replaced with new parts, at no cost to the NPC and to the 
satisfaction of the NPC.

EW-18.3.3.2 Lighting Luminaires

Gas Discharge Luminaires

Gas discharge luminaires shall have separate chokes, power factor correction 
capacitors and radio interference suppression capacitors. Ballasts shall be 
rated 220 VAC, 60 Hz operation.

NATIONAL POWER CORPORATION Vl-EW-304



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, CONSTRUCTION, INSTALLATION, 
TESTING, AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

LitzP21Z1223Sdq

Power factor correction capacitors shail correct each luminaire to a resultant 
power factor not less than 0.95 lagging.
The foliowing are the different types of gas discharge luminaires that will be 
used:

a. Hioh-bav Luminaires

High-bay luminaires shail be of rugged cast aluminum ballast housing, 
spun aluminum reflector and with Impact resistance lens suitable for the 
type of lamp shown in the Bid Drawing or in the Technical Data Sheets 
complete with the required control gears and other accessories.

High-bay luminaires shall be used for the lighting of high bay areas 
within the building, particularly warehouse building.

b. Floodlights

Floodlights shail be used for illuminating outdoor equipment areas. The 
type of lamp shall be as specified in the Technical Data Sheets.

c. Street/Perimeter Lighting Luminaires

Street/perimeter lighting luminaires shall be used for illuminating roads, 
parking spaces, perimeter fence area and outdoor equipment areas. 
They shall be pole mounted unless othenvise indicated.

Support for street/perimeter lighting luminaires shall consist of a pole 
and a bracket arm, giving a mounting height of approximately 5m and 
the arm shall overhang by 1.8m. Pole and brackets shall be fabricated 
from galvanized steel or aluminum. Suitably enclosed terminals 
mounted 600mm above finished ground level shall be provided in each 
pole, for connection of the luminaire and looping of the power supply 
cable.

Poles shall have concrete foundations with provisions for cable entry 
Into the pole base. Poles shall be grounded by the grounding conductor 
of the branch circuit.

d. Structure Mounted Luminaires

The type of lamps shall be as stated in the Technical Data Sheets.

Structure mounted luminaires shall be used for illuminating outdoor 
equipment in the substation yard. They shall be mounted on gantry 
structures or as directed by the NPC.

Flourescent Luminaires

Fiourescent luminaires shall be quick start and have separate ballast, p.f. 
correction capacitors, radio interference suppression capacitors and fuses, 
easily accessible when the luminaires Is mounted in position.
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Starters shall be of the glow type, with a preheat time of 0.3 to 0.5 seconds 
and shall start the lamp within two operations. It shall be possible to remove 
starters without the removal of diffusers or lamps.

Flourescent tube color shall be cool white, unless otherwise specified. The 
lamps shall have silent operation; sound pressure level shall be less than 35 
dB at all frequencies form any point 1500mm below the luminaire.

The following types of flourescent luminaires are to be used:

a. Opal Dtffuser/Louver Type Diffuser. This shall be used in control room, 
relay room, offices, conference room, station auxialiary room, hallways 
and areas as indicated in the Bid Drawings.

b. Reflector Luminaires. This shall be used in general utility areas, 
workshops, areas in the warehouse where high bay luminaires will not 
be used.

0. Vapor Tight Luminaires. The battery room shall be provided with a 
vapor tight, corrosion resistant flourescent luminaires capable of 
containing gas emissions from the battery system. It shall have a 
molded fiberglass body and a clear shatterproof plastic cover/diffuser 
sealed with a gasket. The design of the fixture shall be at the same as 
that intended for louver/opal type diffuser.

d. Special Purpose Luminaires. This shall be used in wet and damp 
locations and provided with corrosion and explosion proof body, with 
one (1) 40-watt flourescent luminaire.

Incandescent Luminaires

Incandescent lamps shall be rated for 220V AC, 60Hz operation. General 
purpose incandescent lamps shall have frosted glass when visible and clear 
glass when used in luminaires with diffusers. Lampholders shall have a 
medium screw base and be of porcelain or brass.

Incandescent spotlight shall have reflector type Incandescent lamps. The 
lampholders shall be fully adjustable both vertically and horizontally.

When used in damp and wet locations, it shall have an explosion and 
corrosion proof body and sealed.

Light Emitting Diode fLEDlTube Luminaires

Light Emitting Diode (LED) tube lamps shall be rated for 220V AC, 60Hz 
operation. It shall be quick start, electronic type ballast with high power factor, 
easily accessible when the luminaire is mounted in position

The following types of Light Emitting Diode (LED) tube luminaires are to be 
used:

a. Opal Diffuser/Louver Type Diffuser. This shall be used In control room, 
relay room, offices, conference room, station auxialiary room, hallways 
and areas as indicated in the Bid Drawings.
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b. Reflector Luminaires. This shall be used in genera! utility areas, 
workshops, areas In the warehouse where high bay luminaires will not 
be used.

c. Vapor Tight Luminaires. The battery room shall be provided with a 
vapor tight, corrosion resistant LED luminaires capable of containing 
gas emissions from the battery system. It shall have a molded 
fiberglass body and a clear shatterproof plastic cover/diffuser sealed 
with a gasket. The design of the fixture shall be at the same as that 
intended for louver/opal type diffuser.

d. Special Purpose Luminaires. This shall be used In wet and damp 
locations and provided with corrosion and explosion proof body, with 
one (1) LED tube luminaire.

Compact Light Emitting Diode (LED) Luminaires

Compact LED luminaire shall be rated for 220V AC. 60Hz operation. Lamp 
holders shall have a medium screw base and be of porcelain or brass. The 
lamp holders shall be fully adjustable both vertically and horizontally. When 
used in damp and wet locations, it shall have an explosion and corrosion 
proof body and sealed.

Automatic Stand Alone Emergency Lamps

The Contractor shall supply and install the automatic stand-alone emergency 
lamps of the self-contained battery unit as specified herein for safety lighting.

When the A.C. main supply is interrupted, the lamps shall be automatically 
switched ON with a time delay of 1 second to the battery-powered operation. 
Lamps shall be switched OFF when the batteries are discharged at the low- 
level voltage (below 7.5V). The limited charging system of both maximum- 
constant voltage and constant current shall be able to recharge the 
completely discharged batteries to their full capacity within 20 hours. The 
charging system shall cut-off the batteries automatically and Instantaneously 
upon fully charged.

Under normal supply, the charging system shall provide a circuit to maintain 
the batteries in a fully charged state, ready to supply power to loads and shall 
be equipped with a reliable protective device to protect the batteries against 
overload and short circuit.

Batteries shall be of long life, maintenance free, sealed lead acid type. The 
batteries shall have sufficient capacity to operate the lamps at full luminous 
efficiency for up to 2.5hours after failure of the main supply.

The unit shall have two 12-volt DC, 55W halogen lamps, on top of the unit. 
The lamps shall be assembled in such a way that vertical and horizontal 
adjustments are possible.

Rated input voltage of the automatic stand-alone emergency lamps shall be 
230 VAC, 1-phase, 60Hz. Rated output of the batteries shall be 12 Volt D.C.
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The metallic enclosure shall be protected against corrosion by one anti-rust 
primer and one-stoved-enameled finish coat on both sides of the enclosure.

EW-18.3.4 Switches and Single and Three-Phase Outlets

EW-18.3.4.1 General

Switches and single and three-phase outlets shall comply with NEMA 
Standard. The ratings of switches and single and three-phase outlets with one 
conductor earthed shall be as specified herein. All switches and single and 
three-phase outlets shall be of the flush mounted, impact resistance and 
splash proof type.

The appearance of the switches and single and three-phase outlets will 
require NPC’s approval.

EW-18.3.4.2 Switches

Switches of lighting fixtures shall be of the toggle quiet and flush mounted and 
fixed to the wall 1.20m above the finished floor level. The rating of the 
switches shall be 15A, 230 VAC, single-phase.

Switches shall be installed directly adjacent to each entrance door at the 
strike side of the door.

EW-18.3.4.3 Single and Three-Phase Outlets

All outlets shall be provided with separate earthing pins connected to the 
yellow/green part In the feeder cable. Outdoor outlets shall be weatherproof 
with cover plates made of stainless steel.

Outlets for 15A and with rated voltage not exceeding 250V shall be in 
accordance with PHILIPPINE ELECTRICAL CODE STD.1 for 2-poIe two-wire 
(indoor and outdoor), and shall be installed as follows;

Buildings: The number of outlets shall be in accordance with the
Philippine Electrical Code, but not less than two sockets in 
each room (excluding lavatory or battery room) close to the 
control panels and distribution boards.

Switchgears: Adjacent to high-voltage breakers, transformers, distribution 
boards and beside a limited number of disconnect switches.

Sockets for 15A and with a rated voltage not exceeding 750V, shall be in 
accordance with NEMA Standard, and shall be installed as follows:

Buildings: One Outlet in the control room, relay room and ac/dc
distribution boards.

Switchgears: Close to the marshalling kiosk, pumping pits, transformer/ 
reactor area
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EW*18.3.5 Outlet Boxes and Pulling Boxes 

EW-18.3.5.1 Outlet Boxes

All outlet boxes for concealed work shall be of hot dip galvanized steel. All 
wall boxes on exposed work shall be of aluminum plasted cast iron.

Outlet boxes shall be firmly anchored in place and where required provided 
with fixture supports. The Contractor shall provide special supports for 
recessed lighting fixtures, etc. Suitable expansion screws shall be used for 
securing boxes to solid masonry and approved type toggles for securing to 
hollow masonry units.

EW-18.3.5.2 Pulling Boxes

Pulling boxes shall be installed at all necessary points, to prevent damage to 
the insulation or other damage that might result from pulling resistance or for 
other reasons related to improper Installation. Pulling box locations shall be 
approved by the NPC prior to installation. All pulling boxes shall be 
constructed of galvanized sheet steel of a thickness of not less than 2mm. 
Where pulling boxes are used in connection with exposed conduits, plain 
covers attached to the pulling box with a suitable number of countersunk 
flathead machine screws may be used.

Where so indicated, certain pulling boxes shall be provided with barriers and 
shall have a single cover plate, and the barriers shall be of the same gauge 
as the pull boxes. Each circuit in the pulling boxes shall be marked with a 
cable tag guide denoting panels to which they connect. Exposed pulling 
boxes are not permitted In areas normally occupied or regularly used by staff 
or operators.

EW-18.3.6 Lighting Distribution Boards

Lighting distribution boards for the lighting system shall be manufactured to 
NEMA standards.

Substation lighting distribution boards shall be surface mounted or recess 
mounted.

Busbar shall be of the phase sequence type suitable for p!ug-on or bolt-on 
circuit breakers and other protection devices.

Main circuit breaker shall be mounted case type with instantaneous magnetic 
trip and thermal over-current trip shall be coordinated with up-stream feeder 
circuit breaker.

Branch circuit breaker shall be quick-made, quick-break, thermal magnetic 
and trip indicating type with rating as required by connected load.

Name plate shall be black plastic with engraved white letter. Contractors shall 
be responsible for the proper identification and labeling of all branch circuits.
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EW-18.3.7 Cables 

EW-18.3.7.1 General

All cables associated with lighting system shall comply with ICEA and ASTM 
Standards. They shall suitable for installation in conduits, on cable frays or 
cable ladder as appropnate.

All types of cables shall be provided with means of rodent protection and/or 
other acceptable means of protection. It shall be odorless, uniform throughout 
the entire length and cat up to the expected operational life of the cables. It 
shall have no damaging effects on the insulation characteristics of the cables. 
All cables shall be stranded annealed copper conductors.

Insulation shall be suitable for wet and dry locations, fungi resistant and 
ultraviolet stable. Cables shall be generally moisture and heat resistant 
thermoplastic or cross-linked synthetic polymer unless otherwise approved by 
the NPC.

In general, cables shall be suitable for continuous conductor temperature of 
75°C. The minimum size of conductor to be used shall be 3.5mm2.

EW-18.3.7.2 Cables/Conductors Sizing

The cable/conductors sizes shall be calculated on the following basis:

a. between substation 460 Volt A.C. main distribution board and normal 
lighting/small power and three-phase outlets and motor distribution 
boards, allowable voltage drop shall be 1%.

b. between 230/115V A.C. normal lighting/small power, 460V A.C. three- 
phase outlets and motor distribution boards and motor distribution and 
125V D.C. emergency lighting distribution boards and any termination 
point the allowable voltage drop shall be

1% for normal and emergency lighting 
3% for 230/115V and 460V outlets
between lighting/small power distribution boards and 
miscellaneous equipment, the allowable voltage drop shall be 3%.

The design for the conductor cross sections shall consider the following 
criteria:

a. power transmitted
b. voltage level
c. type of current
d. power factor
e. method of laying
f. proximity of other cable
g. ambient temperature
h. permissible voltage drop
i. electrical characteristics of the cables etc.
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EW-18.4

The cable Installation shall be arranged to obtain a maximum phase balance.

The conductor minimum cross-section for the indoor lighting/small power 
outlet and emergency lighting system shall be 3.5mm2.

INSTALLATION

Installation will be by Contractor unless specified otherwise in Section B.1.0 of 
the Technical Data Sheets.

EW-18.5

EW-18.5.1

When the installation is by Contractor, such as for turn-key contracts 
complete details of proper handling, transport and storage, installation, 
testing, commissioning, performance guarantee, etc. shall be provided for 
NPC’s review and approval.

FACTORY ASSEMBLY AND TESTS

General

The Contractor shall carry out at his own expense all tests necessary to 
ensure the satisfactory design and maintenance of all components of the 
Lighting system in accordance with the applicable ANSI or equivalent 
Standards.

All materials and/or equipment shall comply with test criteria and NPC 
acceptance of the equipment shall not relieve the Contractor of the 
responsibility for meeting all requirements of this specification. Even though 
the Contractor performs the required test and the equipment meet the 
acceptance criteria, he shall not be relieved of the responsibility of providing 
equipment conforming to all the requirements of this specification.

After complete installation of the Lighting System, the following shall be 
perform as a minimum:

a. Complete Ringout of All Wiring

A complete point to point ringout of all wiring against the latest wiring 
diagram shall be made to ensure that the assembly has been wired in 
accordance with its wiring diagram and further to ensure that the wiring 
diagram for any assembly is an accurate representation of that 
assembly.

b. Complete Function Test

This test is intended to check the functional operation of all components 
of the lighting system.

c. Mechanical and Visual Inspections

This shall be a physical inspection of all components of the lighting 
system as a whole to ensure that all components are mechanically 
sound and that there are no Imperfections. Also attention should be 
given to establishing that all special requirements of the Specification
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have been met. Levelling and alignment of all installed equipment, 
proper grounding connections, visual check for any damage to each 
component shall also performed with the NPC representative(s).

EW-18.6 DATA AND DOCUMENTATION REQUIREMENTS

EW-18.6.1 General

Contractor-furnished data and information shall be the guaranteed 
performance data, predicted performance, interface requirements and 
construction fritters of all Contractor’s furnished equipment. The accuracy of 
such information and its compatibility with overall performance requirements 
specified by the NPC are the sole responsibility of the Contractor.

All information submitted as part of the Proposal Data will become part of 
contract data for successful bidder. Any deviation from such data required 
NPC’s approval.

EW-18.6.2 Data and Information to be Submitted During Post Qualification

Contractor shall furnish during post qualification the filled-in Section B.18.0 of 
the Technical Data Sheets.

EW-18.6.3 Data and Information to be Submitted After Award of Contract

The following drawings and information, but not limited to these, shall be 
submitted by the Contractor for NPC's review, comment and/or approval:

a. Brochures and catalogues to support the filled-in Technical Data Sheets 
and to allow NPC to evaluate the equipment/materials being offered;

b. Complete shipping and assembly drawings showing the Contractor's 
identification, plans, elevation and section views, mounting dimensions 
and details, weight and cable entrance openings;

c. Detailed computation for each of the iighting circuits giving the proper 
size of cables and conduits and circuit breakers;

d. Complete lighting system overview both indoor and outdoor;

e. Detailed bill of materials and parts list for the lighting system;

f. General assembly and erection/installation drawings and procedures;

g. Detailed schematic diagram and cabling layout; and

h. Detailed test procedures to be followed after installation of the 
equipment and Field Test Reports duly signed and witnesses by NPC’s 
representative(s);

The Contractor shall furnish in the manner, number of copies and within the 
time set forth in the contract, instruction manuals in accordance with Section 
GW-2.9 of the General Works.
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EW-19.0 LINE PROTECTION SYSTEM

EW-19.1

EW-19.1.1

SCOPE

General

This specification covers the technical and associated requirements for 
protective relay systems and relay panels, including all the various equipment 
and devices necessary for protection and disturbance analysis requirements 
of a power plant/ substafion(s). All materials and parts which are not 
specifically mentioned herein but are necessary for the proper erection, 
assembly and operation of the equipment shall be furnished at no increase in 
cost to the NPC.

It is not NPC's intent to specify all technical requirements nor to set forth 
those requirements adequately covered by applicable codes and standards. 
The Contractor shall furnish equipment meeting the requirements of these 
specification and industry standards.

The Contractor shall bear full responsibility that the equipment has been 
designed and fabricated in accordance with ail codes, standards and 
applicable governmental regulations and performs under the conditions and 
to the standards specified herein.

No departure shall be made from this specification and standard unless 
waived or modified in writing by NPC. The Contractor shall obtain from its 
subcontractors a statement as to compliance with this specification without 
exception and/or if there are any exceptions these shall be described in detail 
and included in Contractor’s proposal. The Contractor shall add a statement 
that no other exceptions are taken to this specification.

EW-19.1.2 Works to be Provided by the Contractor

The Contractor shall provide the equipment; accessories and services 
delineated in Section B.1.0 of the Technical Data Sheets.

EW-19.1.3 Works to be Provided by NPC

NPC shall provide the materials (if any) and services listed in in Section B.1.0 
of the Technical Data Sheets.

EW-19.2 CODES AND STANDARDS

EW-19.2.1 General

The equipment furnished shall be in accordance with, but not limited to, the 
latest issues of the following applicable standards, including ail addenda, in 
effect at time of purchase order unless otherwise stated in this specification. 
These shall Include:

ANSI/IEEE American National Standards tnstitute/or institute of 
Etectricat & Electronic Engineers

C33.10 Safety Standard for Fuseholders
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C33.65
C37.1

C37.2
C37.21
C37.90

C37.90.1

C37.90.2

C37.100
C37.103
C37.111

C57.13 
C57.13.1 
C57.13.3 
Z55.1 
8802-2, 
to -6

Safety Standard for Cabinets and Fuseholders 
Standard Definition, Specification and Analysis of Systems 
used for Supervisory Control, Data Acquisition, and 
Automatic Control
Standard Electrical Power System Device Function Number 
Standard for Control Switch Boards 
Standard for Relays and Relay Systems Associated with 
Power Apparatus
Standard for Surge Withstand Capability (SWC) tests for 
Protective Relays and Relay Systems.
Standard for withstand capability of relay systems to radiated 
electromagnetic Interference from transceivers.
Definitions for Power Switchgear 
Guide for differential and polarizing relay circuit testing 
Standard common format for transient data exchange 
(COMTRADE) for power systems 
Standard Requirements for Instrument Transformers 
Guide for Field Testing of Relay Current Transformers 
Guide for the Grounding of Instrument Transformers 
Gray finishes for Industrial Apparatus and Equipment

Information Technology, Local 
Networks, Parts 2,3,4,5 and 6

and Metropolitan Area

EIA Electronic Industries Association

310-C Racks, Panels and Associated Equipment

iCBO International Conference of Building Officials

UBC Uniform Building Code, Section 2312 - Earthquake
Regulations

ICEA Insulated Cable Engineers Association

S-66-524 Crossed-linked-thermosetting-polyethylene-insulated Wire
and Cable for the Power and Distribution of Electrical Energy

lEC International Electrotechnical Commission (all parts of
listed Standards apply)

60051 Direct acting indicating analogue electrical measuring
instruments and their accessories

60255 Electrical Relays
60258 Direct acting recording electrical measuring Instruments and

their accessories
60337 Control Switches
60359 Expression of the Performance of Electrical and Electronic

Measuring Equipment
60414 Safety requirements for indicating and recording electrical

measuring instruments and their accessories
60473 Dimensions for panei-mounted indicating and recording

measuring instruments
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60625 An interface system for programmable measuring 
instruments

60688 Electrical Measuring transducers for converting ac electrical 
quantities

60870-5-103 Interfacing

ISO International Standards Organization

9001 Quality System Model for Quality Assurance in 
Design/Development, Manufacture and Testing

9002 Quality System Model for Quality Assurance in Production, 
Installation and Servicing

SSPC Steel Structure Painting Council

PA1 Shop, Field and Maintenance Painting
PA2 Measurement of Dry Paint Thickness with Magnetic Gages

UL Underwriters Laboratories, Inc. (all parts apply)

44 Rubber-Insulated Wires and Cables

EW-19.3

These codes and standards set forth minimum requirements which may be 
exceeded by Contractor if, in Contractor’s judgment and with NPC's 
acceptance, superior or more economic designs or materials are avaiiable for 
successful and continuous operation of Contractor’s equipment as required in 
this specification.

TECHNICAL REQUIREMENTS

EW-19.3.1 Description of Services

The equipment covered by this specification shaii include all electrical 
features for complete protection and disturbance analysis of a Power line. 
The application details are in the Technical Data Sheets.

All materials and parts which are not specifically mentioned herein but are 
necessary for the proper erection, assembly and safe operation of the line 
protection relays shall be identified and furnished by the Contractor. Any cost 
involved are deemed to be included in the price for line protection relays.

EW-19.3.2 Design Requirements 

EW-19.3.2.1 General

The relays shall be the rack mounted type, mounted on EIA standard IQ" rack 
and shall be provided with panel enclosure. All of the relay targets shall be 
visible without opening any doors.

Where rack mounted switchboard is to be provided for the relays, it shall be 
mounted side by side with raceways provided for wiring to adjacent racks. 
The rack shall be designed for easy separation and addition of future on 
either side.
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I

The relay panels shall be supplied complete with all relays, instruments, 
meters, indicators, control switches, push buttons, indicating lamps, terminal 
blocks, wiring and miscellaneous devices as called for by this Specification or 
indicated in the Bid drawings. The relay panel shall include all required 
auxiliary relays, resistors, etc., whether or not expressly called for or indicated 
on the bid drawings. All relay coils, contacts and other features shall be 
suitable for the apparatus controlled or for the purpose intended. A large 
number of cables will be brought in through the bottom of the relay panel and 
adequate provisions shall be made to accommodate, support and terminate 
these cables on the terminal blocks.

The relay panels shall be designed and wired with relays and devices 
adequate to protect not only the equipment supplied under this contract but 
also the future equipment shown in the single line diagram or in the 
substation layout.

The Contractor shall ensure that all equipment will allow sufficient room for 
operation, maintenance, future additions and possible future replacement of 
the defective components.

The Contractor shall ensure that all equipment he supplies, functions 
correctly and safely.

The characteristics and ratings of the equipment and devices given in the 
applicable sections are not necessarily the standards of any particular 
manufacturer but they are the minimum requirements that must be satisfied 
by the Contractor.

The construction of the different parts of the Supply must be as standard as 
possible in order to reduce to a minimum the spare parts and to make the 
maintenance and replacement operation easy. All similar parts must be 
Interchangeable.

The relay panels shall be complete with grounding connection and with all 
accessories and shall be such as to guarantee correct and trouble free 
operations.

EW’19.3.3 Design and Construction Features

EW-19.3.3.1 Relay Construction and Mounting

The relay shall comply with the relevant requirements of lEC Publication 
60255 or equivalent ANSI/IEEE Standard.

Modular constructed equipment (example, rack mounted solid state relaying 
equipment) shall be tested as a complete assembly and details of such tests 
shall be agreed with the NPC when details of the construction are known.

Individual relays and protection equipment intended for the panel or rack 
mounting shall be designed so that the internal function module(s) are 
capable of being removed from the case or rack without disconnecting any 
external wired connections. Means shall be provided to positively locate each 
withdrawable unit in the “service" position.
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I

Each protection relay, or protection scheme shall be provided with an 
adequate number of output contacts of suitable rating to carry out the 
prescribed tripping functions, alarms indication and fault recorder functions 
and such supplementary signaling functions as may be necessary for the 
initiation of automatic reclosing or automatic switching control, etc. In all 
cases, contacts intended for tripping duty shall be designed so that they 
cannot inadvertently interrupt trip coil current.

For contacts intended to be used to directly energize circuit breaker tripping 
coils, the Contractor shall indicate the peak value of the permissible making 
current, and the current carrying capability for 0.5 seconds. Where 
appropriate, detaiis shail also be given of the operating characteristics of any 
reinforcing contactor. The Contractor shail also quote the maximum breaking 
capability of the trip output circuit (in Amp) when associated with an inductive 
burden having a time constant of not less than 40 ms at a rated voltage 125 
volts d.c. and at such other voltage as may be specified for a particular 
installation.

All electronic protective relays shall be designed to withstand the impulse 
voltage and high frequency interference test requirements as specified in 
Clause 8, lEC Publication 60255-5 or ANSI C37.90.1 and Appendix E, lEC 
Publication 60255-4 or ANSI C37.90.2, respectively. The relay should also 
comply with lEC EMC Standards listed in Section EW-1.16.8 of the General 
Technical Requirements. Test frequency requirements shall be as specified 
in the Technical Data Sheets.

Protective relay which require an independent low voltage d.c. supply shall 
preferably use D.C./A.C/D.C. converter power pack for this purpose. 
Separate power packs are preferred for each individual discriminative relay 
unit. This may be an integral part of the relay.

If the power pack is separately housed from the relay unit(s) which it is 
supplying, care must be taken that the cabling between the power pack and 
the relay unit and between relays units is adequately screened and physically 
separate from all “power type" circuits associated with the CT, VT and d.c. 
tripping circuits. All Interconnecting screened cables shall preferably be 
terminated by plug and sockets.

It shall not be possible to gain direct access by means of external connection 
to any low voltage d.c. power supply without first removing an appropriate 
protective cover suitably engrave with a warning that high voltage test shall 
not be applied. That is, there shall be a degree of mechanical segregation on 
the CT, VT and d.c. tripping connection and the low voltage circuits.

All input and output terminals of the power packs which are connected to 
“power type" circuits shall be subjected to the same over voltage, impulse 
and interference tests as specified for the protection. The low voltage supply 
to each discriminative relay unit shall be continuously monitored and an alarm 
shall be given whenever the voltage exceeds the limits for reliable protection 
operation.

Each relay, or relay scheme, shall be provided with an adequate number of 
indications to facilitate post fault analysis Including identification of the faulted
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phase and faulted zone, etc. Requirements for operation indicators are as 
follows:

a. Long term storage of the indication Is not dependent upon an auxiliary 
supply.

b. Means are provided to ensure that the indication is complete.
c. Each indicator, whether of the electrical or mechanical operated type, 

shall be capable of being reset without opening the relay case.
d. Unless othenwise approved, indication shall only be given by the 

protection(s) which causes the fault to be cleared.
e. All indications shall be clearly visible without opening of relay cases or 

relay panel doors.

Rectifiers used in association with protective relays shall preferably be of the 
silicon type and appropriately rated for the application.

Where relays are required to operate with accurate time settings, the delaying 
attachment shall not be of the dash-pot type.

Wherever practicable the design of the relay schemes shall be based on the 
■fail-safe" principle. For example, care shall be taken to ensure that the loss 
of d.c. supply or an open circuit does not cause incorrect opening or closing 
of a circuit breaker. Circuit breaker or isolator repeat relays should be of the 
latching type and a discrepancy alarm shall be provided to check correct 
operation of the relays following a circuit breaker or isolator operation.

Lockout tripping relays shall be of the latching type and shall be hand or 
electrically reset as specified.

Numerical relay must be provided by at least two serial interfaces according 
to lEC 870-5-103.

EW-19.3.4 Power Line Protection requirements

EW-19.3.4.1 Genera!

The protection system for the Power line shall be as stated in the Technical 
Data Sheets. Depending on the requirements and importance of the line, the 
protection system may consist of one, two or more completely independent 
sets.

I
When two or more protection sets have been specified in the Technical Data 
Sheets, they shall be fully independent of each other and shall be located in 
separate cubicles unless otherwise indicated in the Bid Drawings and shall be 
made preferably by different manufacturers, unless otherwise indicated in the 
Technical Data Sheets. If, however, different operating principles are required 
for each of the protection sets, (such as distance relay, digital current 
differential relay or digital directional comparison relay) they can come from 
the same manufacturer.

In addition to the basic function of the line relays, supplementary and back-up 
protective functions shall also be provided as described in this specification 
and in the Technical Data Sheets.
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The line protection system shall also include auto*reclosing relays and 
sychro-check/voltage -check relays if required in the Technical Data Sheets.

If required In the Technical Data Sheets, the line protection relays shall be 
equipped with fault locators. The fault locator shall provide the location of 
both transient and permanent faults on Power lines. The fault locator can 
either be in the Main 1 or Main 2 protection set or both if required in the 
Technical Data Sheets.

All protective relays shall be of numerical or microprocessor-based design.

The relay design shall include extensive automatic self-checking facilities to 
supervise and monitor the condition of the individual processors, measuring 
elements, DC supply, etc. Any abnormal condition detected shall initiate an 
alarm and indicate the defective element. Defects that may cause mis- 
operation of the relay shall inhibit operation of that particular relay or element 
of a relay system. Less critical defects may initiate an alarm only.

When voltage inputs are required, these shall be monitored continuously. Any 
open phase shall be detected high speed and shall prevent mis-operation of 
the affected protective relays. Unbalanced conditions in the current circuits 
due to defective connections should also be monitored.

Test facilities shall also be provided for each protective relay.

EW-19.3.4.2 Relay Performance Requirements under CT Saturatlon/CVT Transients

The protective relay system shall operate correctly in the presence of 
simultaneous CVT transients and CT saturation.

Current Transformers. The protection shall operate correctly and within the 
required operating speed even when the CTs supplying current to it saturate 
completely one cycle after fault inception. When two circuit breakers control a 
line. Contractor shall ensure that when one of the CTs saturates for any 
external fault at the bus or other circuits, mis-operation of the relay shall not 
occur.

Capacitor Voltage Transformers. The relay system shall operate correctly 
and with high speed and shall have correct directional sensing in the 
presence of severe CVT transients produced in accordance with ANSI 
Standard C93.2 or lEC equivalent. The CVT transient requirement shall 
include the conditions of relaying accuracy with the rated burden of the CVT 
connected. The relay response to CVT transients shall be demonstrated 
during model power system testing.

The relay contractor shall ensure that the relay system being furnished will 
operate satisfactorily with the instrument transformers to which they will be 
connected. The relay contractor shall coordinate with the instrument 
transformer manufacturer in making sure that the CT and CVT characteristics 
satisfy the protection requirements for all conditions, including CT 
remanence, high-speed autoreclosing and allowing for some future system 
expansions. The relay contractor shall provide the NPC with copies of any 
coordination correspondences with the instrument transformer manufacturer 
or calculation to prove that the relay requirements will be met. CT’s or CVTs
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that are found to be unsuitable, as a result of failure of the relay manufacturer 
to coordinate his requirements, must be replaced by the relay contractor at no 
cost to the NPC.

EW-19.3.4.3 Relay System Security, Dependability and Speed

The relay system shall meet basic security, dependability and speed 
requirements described below.

Security. The relay system shall be very secure. The consideration for 
selection of the relay system will place much emphasis on the security of the 
relay system. Any false trip output cannot be tolerated due to the difficulties 
that would arise with more than one Power line out of service. The security of 
the protection relays themselves shall be demonstrated through conjunctive 
model power system tests as discussed in Section EW-19.5.1.2. The relay 
shall not commit maloperation with any of the following conditions:

a. Any kind of external faults beyond the protected sections
b. Transient system disturbances
c. Current surges due to sudden change of line charging capacity in the 

case of one phase to ground fault, line switching on external faults, etc.
d. DC components of short circuit currents
e. Magnetic fields from other relays
f. Normal discharges of arresters installed in the protected sections.

Speed. The operating time of the relay system shall conform to the operating 
time listed in the Technical Data Sheets.

Dependability. The relay system shall be highly dependable. The relay 
system shall produce a trip output for all Power line faults within the zone of 
protection. The dependability of the protection relays themselves shall be 
demonstrated through conjunctive model power system tests as discussed in 
Section EW-19.5.1.2.

EW-19.3.4.4 Relay System Disabling

A master disabling switch or equivalent features shall be supplied for the 
purposes of completely disabling the relay system. The features shall include 
the following:

a. Open all relay system trip outputs
b. Open all potential supplies to the relay system
c. Short circuit current transformer secondaries before opening all current 

circuits to the relay system
d. Energize a substation annunciator lamp
e. Input to the station sequence of events recorder
f. Disable all relay system outputs such as breaker fail initiate, reclose 

initiate, reclose block, out of step trip, transfer trip, etc.

EW-19.3.4.5 Transient Protection

The Contractor shall provide adequate surge protection on all current, voltage 
and DC control leads entering a panel or rack in order to mitigate induced 
voltages and currents and prevent equipment malfunction or damage. The
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relay system shall be capable of passing the ANSI/IEEE C37.90 or equivalent 
lEC Standard surge withstand capability test.

Appropriate wire and cable shielding, twisted wire pairs, separate power and 
signal grounds and wire routing shall be applied to mitigate induced voltages 
and currents.

The equipment shall not be damaged or produce a false output with radio 
frequencies, from 25 to 500 MHz and a field strength of 7 volts/meter 
measured at the front of the relay case, applied with the relays energized and 
connected for normal operation.

EW-19.3.5 Distance Relay Protection System

EW-19.3.5.1 Genera!

The distance relay shall be a directional comparison type of system. The 
distance relay shall utilize either fiber optic cable communication system, a 
power line earner communication system or a microwave communication 
system as a medium of teleprotection system.

The distance relay shall be of microprocessor based design or numerical type 
of relay.

EW-19.3.5.2 Distance Relay Measuring Zones and Zone of Protection

The basic protection function of the relay is a full scheme distance protection 
with various impedance zones having an individual measuring element for the 
different types of faults under each impedance zones. The relay system shall 
detect and give a trip output for any type of faults (multiple phase faults and 
ground faults) on the Power line being protected.

The relay system shall be capable of detecting both forward looking and 
reverse looking faults at each terminal depending on the setting.

The relay system operating characteristics shall be field adjustable to take 
into account system parameters, system conditions. load flow, etc. It shall be 
possible to provide sufficient margin (as determined by NPC) between the 
relay operating characteristics and the system load characteristics.

The protection shall include three independent impedance measuring zones 
designated Z1, Z2, and Z3 all having programmable forward sensing 
directionality. These three basic zones shall have the following 
characteristics:

a. Zone 1. This will be non-switched and shall measure simultaneously the 
individual phase loops A-B, B-C, C-A, A-N, B-N and C-N.

b. Overreaching Zone 2 or pilot protection zone. This shall have 
independent measuring elements. This will be non-switched and shall 
measure simultaneously the individual phase loops A-B, B-C, C-A, A-N, 
B-N and C-N. Zone 2 shall include a timer.
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c. Forward sensing Zone 3 with an offset reach or can be set in the 
reverse direction. TTiis will provide the required measurement for weak- 
infeed and open breaker echo logic and current (transient) reversal 
blocking logic. This will be non-switched and shall measure 
simultaneously the individual phase loops A-B, B-C, C-A, A-N, B-N and 
C-N. zone 3 shall be provided with blinders or shall have lens shaped 
characteristics to prevent undesired operations during load condition.

Depending however on the requirements or as stated in the Technical Data 
Sheets, the relay system can have an additional one or two impedance 
measuring zones without changing the basic hardware configuration of the 
distance relay. Their directionality must be programmable either in the 
forward or reverse direction and must be independent of each other. These 
impedance zones shall have the following characteristics:

a. Forward sensing Zone 4 measuring element, if required in the Technical 
Data Sheets, shall be provided for time-stepped backup function for the 
protected line. Zone 4 shall include either non-switched or switched 
measuring elements.

b. Forward sensing Zone 5 measuring element, if required in the Technical 
Data Sheets, shall also be included for time-stepped backup protection 
of adjacent lines. Either non-switched or switched measuring elements 
may be used. Zone 5 shall include a timer.

TTie relay impedance characteristics shall be as stated in the Technical Data 
Sheets.

EW-19.3.5.3 Phase Selector Logic

The distance relay shall have a phase selector logic which shall be able to 
discriminate reliably the faulted phase during single phase to ground faults. 
Phase to ground faults shall always be detected as phase to ground faults 
and multi-phase faults whether or not involving ground shall not be detected 
as single-phase faults but always as multi-phase faults and shall provide 
three-phase trip output.

The phase selection logic may use separate measuring elements in 
combination with level detectors measuring the symmetrical components of 
the relay currents to determine the type of fault and which phase is faulted.

Phase selection which depend on undervoltage is not acceptable.

EW-19.3.5.4 Setting Parameters and Setting Changes

The distance relay shall have the setting parameters and setting ranges as 
indicated in the Technical Data Sheets. The relay setting shall be done with 
ease from the front panel. Provision shall be made also, such that relay 
setting can be done remotely and/or through the use of a lap-top PC or other 
external setting devices.
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EW-19.3.5.5 Relay System Operation Mode

The distance relay shall be used with permissive under reaching (PUTT) 
and/or overreaching transfer trip (POTT) pilot or teleprofection schemes.

Carrier send:

PUTT Scheme 
POTT Scheme 
Blocking Scheme

At the Receiving End:

Permissive Trip

Zone 1 
Zone 2 (Pilot) 
Zone 3 (Reverse)

Zone 2 or Pilot

For the blocking scheme, provide an adjustable timer (10-50 ms or longer) 
started by the-forward-looking Pilot Zone to wait for the blocking signal from 
the opposite end before tripping is ailowed.

Provide also an auxiliary/lockout relay which shall receive direct trip 
commands from breaker fail protection at the opposite line end. This shall trip 
the line breaker, provide annunciation and initiate an alarm.

The teleprotection schemes shall provide instantaneous tripping for both 
close-in and far end faults even when the breaker at the far end is open.

EW-19.3.5.6 Switch Into Fault Protection

The relay shall be provided with a switch into-fault protection function which 
shall cause instantaneous tripping for both close-in and far end faults when a 
faulted line is energized. The logic shall use the voltage from VTs connected 
on the line side. It shall also be possible to start this function by a contact of 
the control switch and/or from SCADA remote dosing.

EW-19.3.5.7 Evolving Fauits

Logic to detect evolving faults after the relay has reset during the single
phase open time of reclosing cycle shall be provided in the distance relay. 
The relay system shall operate correctly for all types of evolving faults. 
Evolving faults shall result in three-phase tripping.

EW'19.3.5.8 Current Reversal

A logic to block undesired tripping of the unfaulted line on current reversal 
caused by sequential opening of the breakers on the faulted parallel line for 
use with overreaching schemes shall be provided. This logic shall use a 
reversed-looking zone to start blocking and this should be coordinated with 
the forward-looking element of the opposite station. After tripping of the 
breaker on the parallel line and when the reversed-looking element resets, 
this blocking shall be cancelled in the shortest time possible. However, this 
shall be coordinated with the reset time of the teleprotection signal to avoid 
mal-operation of the relay. The time to blocking cancellation shall preferably 
be adjustable. The relay manufacturer shall coordinate with the protection
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signaling equipment manufacturer to ensure security of the protection 
system.

Schemes with current reversal blocking logic started by the reception of the 
transfer trip signal may be accepted only when consideration of the fastest 
breaker trip time and slowest signaling time can guarantee correct operation.

EW«19.3.5.9 Simultaneous Fault

The distance relay system shall correctly respond to simultaneous faults at 
any section or sections of the power system. Simultaneous external faults 
shall not cause any mal-operation or protection failure. An external fault 
occurring simultaneously with an internal fault shall not prevent proper 
clearing of the internal fault. When the relay system blocks a trip output for 
any type of external fault which evolve into an internal fault after the external 
fault Is detected, blocking shall be canceled without further delay to allow 
high-speed clearing of the internal fault.

EW-19.3.5.10 Power Swing

The relay shall be provided with an out-of-step (power swing) blocking 
function to prevent undesired operation or tripping of the relay during stable 
power swing conditions. Power swing blocking shall be inhibited during the 
dead time of a single phase auto-reclose cycle or when an earth fault Is 
detected. It shall also be possible to select blocking of any one or more 
selected zones, e.g., block tripping of all zones, except Zone1. This will allow 
the relay to trip on out-of-step conditions where the swing locus enters Zone 
1.

EW-19.3.5.11 Voltage Transformer Supervision

The relay shall be provided with a voltage transformer supervision function to 
monitor the ac input voltages and block operation of the relay when the ac 
input is lost on one or all of the phases. This shall be fast enough to enable 
blocking of zone1 even when the input current is equal to the rated current. 
The auxiliary contact of the VT circuit miniature circuit breaker may also be 
used to supplement blocking.

EW-19.3.5.12 Self Supervision

The distance relay shall have built-in continuous and periodic self-checking 
and monitoring facilities to detect any failures of all measuring and logic 
elements of the relay. If any abnormal condition that can lead to mal- 
operation of relay is detected, the relay shall be blocked and an alarm given; 
otherwise less serious condition that do not hamper the proper functioning of 
the relay shall give an alarm only.

EW*19.3.5.13 Trip Circuit Supervision

The provision in Section EW-1.16.6 of the General Technical Requirements 
shall apply.
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EW>19.3.5.14 Relay Indication and Output Contacts

The relay shall provide an indication of trips and starts or operations of its 
various measuring elements by means of LEDs or an LCD located at the face 
of the relay. The relay system shall be furnished with contacts output for the 
substation annunciator.

Relay trips, measurement starts such as zone 2 (phase A-B), power swing 
block, general start, phase A trip, shall have at least 12 configurable voltage- 
free contact outputs for use in fault and events recorders. Alternatively, relays 
with osciliography/event reporting features (with 2 ms resolution or better) 
having all these measuring elements monitored shall be acceptable provided 
that the necessary software (for communications and analysis) and hardware 
(modems and/or modem splitters) are supplied.

The relay shall also be provided with the necessary output contacts for 
tripping, autoreclose initiation, autoreclose blocking, breaker fail initiation, 
alarm and annunciation. The number of contacts shall be sufficient for use in 
substation scheme shown in the Bid Drawings and with single phase tripping.

EW-19.3.5.15 Other Requirements

Distance relay resistive reach for blinders, when included, shall have a setting 
range stated in the Technical Data Sheets. Each zone shall preferably be 
provided with its own resistive reach setting and be independent of the other 
zones and shall preferably have separate settings for phase faults and 
ground faults.

For mho-type measurements, the line impedance angle setting shall be 
adjustable and shall have the values required In the Technical Data Sheets.

For directional discrimination, the relay shall use a voltage memory for three- 
phase faults. For unbalanced faults, partial cross-polarization or other 
equivalent forms of non-faulted phase polarizing shall be employed.

The distance relay shall measure accurately within 5% of the set reach for all 
zones and under worst operating conditions (such as CVT transients and CT 
saturation) for setting values of 0.5 to 10 ohms (for 5A CTs) and SIR (source 
impedance ratio) less than 30. Dynamic overreach shall not exceed 5% under 
the same conditions.

Reset ratio shall be less than 105% of settings for all zones.

The operating time characteristics of the relay (with filter delay and relay trip 
units included) for both typical and under worst condition with fault located at 
80% of the set reach and with a source impedance ratio (Zs/ZI) equal to ten 
and less and with the presence of severe CVT transients shall be as stated In 
the Technical Data Sheets. Contractor shall provide with his bid, type test 
results and isochronic operating time (or equivalent time curves) together with 
the test set-up and assumptions (especially with regard to performance with 
CVT transients).

The reset time of measuring elements shall be as stated in the Technical 
Data Sheets.
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The distance relay shall be suitable for both three-phase and single-phase 
tripping and reclosing. The means to prevent autoreciosing In the event of a 
three-phase fault being detected by the distance protection shall be provided.

The relay impedance characteristics shall be as stated in the Technical Data 
Sheets. However, each zone measurements shall be completely independent 
and shall have no common side.

Phase-to-ground faults shall generally be measured with relays having 
variable mho characteristics with increased fault resistance coverage. Where 
polygonal element is used, the load flow current compensation shall tilt the 
reactance characteristics in such a way to minimize overreaching as well as 
under reaching, depending on the direction of power flow. The resistive reach 
for polygonal elements shall be limited by some form of blinders and shall 
consider the overreaching effects of fault resistance and load flow current.

EW-19.3.5.16 Relays Associated with the Distance Relay

Directional Earth Fault fPEFl Overcurrent Relay System

The relay shall be a microprocessor based or numerical type capable of 
single phase tripping and three phase tripping in conjunction with the distance 
relay system described in this specification.

The DEF may be a built-in function of the distance relay.

DEF protection shall detect high resistance faults not seen by distance relays. 
DEF shall include following functions:

a. The DEF protection shall have both forward sensing and reverse 
sensing elements.

b. It shall operate in a POTT teleprotection scheme with current reversal 
blocking logic. This logic shall use the reversed-looking element to start 
blocking and this should be coordinated with the forward-looking 
element of the opposite station.

c. DEF directional elements shall compare the relative angles of zero 
sequence or negative sequence components for making their 
directional decisions. The optimum directional characteristics angle for 
maximum sensitivity and speed of operation shall be as stated in the 
Technical Data Sheets. External auxiliary VTs shall be provided, if 
required by the relay, for derivation of a zero sequence polarizing 
voltage. For the protection of double circuit lines where the two circuits 
are routed to different remote substations, negative sequence DEF 
directional elements must be used.

Depending on the requirements stated in the Technical Data Sheets, the 
POTT scheme for the DEF shall use a teleprotection signal that is either 
common or separate from the tripping signal used for the distance 
teleprotection scheme. The DEF shall be provided with a short delay, 
adjustable between 50 ms to 150 ms, in tripping of high-resistance faults and 
to improve security of the scheme from over tripping; however, if the
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teleprotection signaling command used can have a high security or 
probability of unwanted commands of less than lO-8 or better, then a fixed 
delay to coordinate with the distance relay will be acceptable. Tripping by the 
DEF POTT scheme shall be single-phase whenever the distance relay phase 
selector can distinguish the faulted phase; otherwise it shail be blocked by 
distance relay teleprotection trip. During the single-phase autoreciosing cycle, 
the DEF shall be blocked by the auto-recloser.

The current and voltage sensitivity setting for both forward and reverse 
sensing elements of the relay for the rated voltage of 64.4 V shall be as 
stated in the Technical Data Sheets.

The DEF protection shall be stabilized and shall not mal-operate with 
magnetizing inrush currents during energization of external transformers or 
during line energization with shunt reactors.

The DEF relay shall also employ self-checking and continuous monitoring 
functions, including monitoring of the voltage input circuits.

The overcurrent time delayed characteristics shall be programmable so that it 
shall be possible to field select definite time, lEC normal inverse, very inverse 
or extremely inverse characteristics or equivalent US moderately inverse, 
inverse, very inverse or extremely inverse characteristics.

The overcurrent relay operating parameters shall be as stated in the 
Technical Data Sheets.

Similar logical circuits as those for the distance protection, i.e. switch-into- 
fault, current reversal, weak end infeed echo and tripping shall be provided if 
required in the Technical Data Sheets.

EW-19.3.6 Digital Current Differential Protection System

EW-19.3.6.1 General

The current differential protection system, if required in the Technical Data 
Sheets, shail consist of identical relay units located at each end of the 
protected line. The protection system shall be able to interface with a range of 
dedicated or multiplexed communication links or directly via optical fiber 
pairs. The relay shall be all digital, microprocessor-based design or numerical 
type and shall have continuous self-monitoring and diagnostic checks of its 
components and the communication channel just like the distance relay. 
Sensitivity of the relay shall be as stated in the Technical Data Sheets.

EW-19.3.6.2 Performance

The current differential protection system shall have a typical operating time 
of not more than what is specified in the Technical Data Sheets. This will 
include communication channel and trip unit delays, for all faults within the 
protected line for differential fault currents above 150% of the operating 
current pick-up setting, which shall have a setting range of 0.2 to 1.5 times 
the nominal rated current.

NATIONAL POWER CORPORATION VI-EW-327



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. CONSTRUCTION. INSTALLATION. 
TESTING. AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

LuzP21Z1223Sdg

The relay shall have uniform tripping time for all faults within the protected 
line. For close-in faults both, for multi-phase fault and ground faults and up to 
50% of the line length from the relay location, the differential relay operating 
time shall be as stated in the Technical Data Sheets.

EW-19.3.6.3 Stability and Security Requirements

The line differential protection system shall be designed to ensure a high 
level of stability and security during faults and during normal power system 
conditions. As such the following measures should be performed by the relay:

The protection system shall operate on a differential operating principle. For 
biased relays with low fault currents Just above the pick-up setting, a lower 
bias setting shall be used to increase sensitivity. As the fault current 
increases, extra errors may be introduced due to current transformer 
saturation and the bias slope setting shall, therefore, increase to compensate 
for this error and ensure stability. Alternative methods for increasing 
sensitivity for low fault currents and ensuring stability for high through fault 
currents may be offered but subject to NPC’s evaluation and acceptance.

The relays shall ensure that the current samples being compared from both 
ends of the line are effectively in synchronism.

Filtering techniques shall be employed to ensure that data used are suitable 
for measurement and calculation of the differentia! and bias current 
magnitudes.

Each relay terminal, when used with multiplexed systems where inadvertent 
signals may be injected into the protection channel during tests on the 
communication system, shall be provided with addressing features so that it 
will accept only data addressed to it.

The bit error rate (BER) and status of the communication channel shall 
continuously be measured and monitored. If the BER is high that it can 
jeopardize the security of the protection system, the relay shall be blocked 
from tripping an alarm shall be raised if the condition persists. The relay shall 
be able to detect recovery of the communication channel and shall cancel 
blocking after a short time to ensure security.

EW-19.3.6.4 Communication Requirements

The protection scheme shall be designed to interface with and be compatible 
with the following communication equipment and media:

Direct optical fiber link for distances up to 10 km or more.

PCM Multiplexed using CCITTG.703 co-directional interfacing 
recommendation with the digital equipment with Power rate of 56 or 64 
kbits/s. Where relays not installed near the multiplexing equipment and/or 
where the connection passes through a noisy environment, then optical 
cables should be used to interconnect the relay and the multiplexer. The 
optical/electrical conversion interface units shall be provided which shall 
support the G.703 co-directional interfacing recommendation.
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The Contractor shall coordinate the communication interfacing requirements 
with both the relay and communication equipment manufacturers to ensure 
that the highest security and dependability of the protection system will be 
satisfied. The Contractor will be responsible for resolving any interfacing 
problems between different equipment manufacturers.

EW‘19.3.6.5 Single-phase Tripping Requirements

When single-phase tripping is required, the relay shall be capable of 
providing single phase tripping for single-phase to ground fault.

EW-19.3.6.6 Setting, Metering and Test facilities

The relays shall be provided with facilities for setting and testing the 
protective relays from the front panel. The test facilities for isolation and 
current injection and monitoring of contacts shall be provided. These facilities 
shall include an LCD display where settings, service values like currents of 
each phase, communication status, fault records, etc. can be viewed. The 
display and settings shall be controlled by a keypad located below the 
display. As an aid in commissioning and trouble-shooting, phase currents as 
well as differential and bias currents at the remote terminal shall be displayed 
also on the local relay display.

EW-19.3.6.7 Direct Transfer Trip Facilities

Provide an integral direct transfer trip facility which may also be used to block 
remote auto-reclosing. A permissive transfer trip function shall also be 
provided to facilitate remote breaker tripping for a local fault located between 
the line protection CT’s and the circuit breaker.

EW-19.3.6.8 Indications

The relay shall provide an indication of the operations of its various elements 
by means of LEDs or an LCD located at the face of the relay. In addition, 
these indications shall have at least 12 programmable voltage free contact 
outputs for use in fault and events recorders. The relay shall be able to store 
information from the last two trippings. Older information should be written 
over.

EW-19.3.6.9 input / Output Circuits

The relay shall be provided with necessary input and output contacts for 
preparation of three-phase trip, tripping, auto-reclose initiation, breaker fail 
initiation, transfer trip signaling, alarm and annunciation. The number of 
contacts shall be sufficient for use in substation scheme shown in the Bid 
Drawings and with single-phase tripping.

EW-19.3.6.10 Other Relays Associated with the Digital Current Differential relay

The digital current differential relay shall include as back-up protection those 
relays mentioned in the Technical Data Sheets. These may be an integral 
part of the digital current differential relay or an independent relays providing 
back-up functions to the differential relay.

NATIONAL POWER CORPORATION VI-EW-329



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DEUVERY. CONSTRUCTION. INSTALLATION. 
TESTING, AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

LuzP21Z1223Sdg

EW-19.3.7 Other Relays Associated with Line Protection

EW«19.3.7.1 Single and Three>PoIe Autoreclosing Relay

The Line Protection relay panel, if required in the Technical Data Sheets, 
shall include autoreclosing relays for reclosing one or two breakers, as shown 
in Bid Drawings, and shall be included either in the Main 1 or Main 2-line 
protection panel. The autoreclose functions shall be provided by independent 
relaying equipment so that the autoreclose functionality will be available with 
either of the main protection system out of service.

The reclosing relay shall be microprocessor-based or numerical type with 
programmable autoreclosing modes.

The reclosing relays shall be provided with a priority circuit which shall permit 
programming of the breaker reclosing sequence when two breakers are being 
controlled. The following reclosing modes shall be possible.

close breaker A only (1+3-phase and 3-phase);
close breaker B only (1 + 3-phase and 3-phase);
close breaker A first followed by breaker B only after successfully
reclosing breaker A or vice-versa (1 + 3-phase and 3-phase for A and
B)
close breaker A and B simultaneously (for single phase trips only) (1 + 
3-phase and 3-phase for A and B)

The reclosing relay shall be provided with its own switch to allow functional 
testing even while other related equipment is in normal operation, without 
risking any undesired breaker operation or relay mis-operation. Testing shall 
be performed by inserting a test plug Into test switch whereupon the reclosing 
relay shall be automatically disconnected and all circuits necessary for 
performing the test shall be accessible. Information shall be sent to both line 
protective relays or trip circuits shall be bridged to ensure correct tripping if a 
line fault occurs while the auto reclose equipment is out of service.

The reclosing shall be single-shot. After a reclosing shot Is given it will block 
reclosing for the duration of the reclaim time which will be adjustable from 5s 
to 300s. The relay shall send information to prepare the line protective relays 
or trip circuits for three-phase tripping during the reclaim time. If a fault occurs 
within the reclaim time the recloser will lockout.

The reclosing relay shall be provided with a memory circuit which prevents 
reclosing of a circuit breaker that is initially open before a fault occurs. Only 
breakers which were in the closed position for a preset breaker closed time 
(about 5 s preferably adjustable with 2 s to 20 s) before the fault shall be 
allowed to reclose. It shall be possible to reclose. It shall be possible to use 
either 52A or 52B auxiliary contacts to indicate position of the circuit breaker.

The reclosing relay shall be provided with a selector switch or other 
equivalent means with four operating modes: a) OFF, no reclosing: b) three- 
phase tripping and reclosing (the line protective relays shall be prepared to 
trip three-phase; c) reclosing for single-phase tripping only; and d) reclosing 
for single-phase or three-phase tripping depending on the type of fault.
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The reclosing relay system shall be provided with a facility to field select 
single-phase tripping of one breaker and three-phase tripping of the other 
breaker.

When the reclosing relay is in the OFF position, the line protection relays or 
CB trip circuits shall be prepared to trip three-phase.

The reclosing relay shall be provided with two timers for Individual setting of 
the dead time for single-phase reclosing and three-phase reclosing. The 
timers will be adjustable from 0.2 to 2.0 s for single-phase reclosing and 0.2 
to 20 s for three-phase reclosing. The dead time shall start only after the 
circuit breakers have opened.

If following initiation of autoreclosure the protective relay has not yet reset or 
one of the breaker has not opened within a preset trip fail time, adjustable 
within 0.1 s to 0.3 s, the reclosing relay shall lock out.

When sequential reclosing of circuit breakers A and B is selected, the 
follower circuit breaker time delay (breaker B) shall start after the dead time 
of the leading circuit breaker A. One autorecloser may be used for two 
breakers (A and B) if required in the Technical Data Sheets. When sequential 
tripping Is used with single-phase autoreclosing the follower circuit breaker 
shall always trip three-phase and reclose after the follower circuit breaker 
time delay if the leader circuit breaker has reclosed successfully.

The detection of an evolving fault during single phase trip interval shall cause 
the line protective relays to trip three-phase and start three-phase 
autoreclosing.

The reclosing relay shall use voltage-check and synchro/check relay 
permissive conditions to control three-phase reclosing of the circuit breaker. If 
after the end of the three-phase dead time, reclosing does not take place 
within a preset closing check time, the recloser will lock out. This timer shall 
have a range of 2 s to 20 s. When sequential breaker closing is selected the 
follower circuit breaker shall have its own closing check time.

The recloser of each circuit breaker shall automatically reset from lockout if 
the circuit breaker has been closed and remains closed for the breaker 
closed time and that no blocking input exists. It shall also be possible to 
select "manual only” instead of “automatic" resetting of the recloser from 
lockout by energizing reset input to the recloser.

The reclosing relay shall be provided with separate three-digit counters for 
recording the number of single-phase and three-phase reclosing shots.

The reclosing relay shall be provided with inputs to accept reclosing initiation 
from two or more-line protection relays. Whenever the inputs from the relays 
are inconsistent in the phase to be tripped, the reclosing relay shall change 
the tripping mode to three-phase.

The reclosing relay shall be provided with blocking inputs for such purpose as 
delayed distance relay tripping, manual dosing of breakers, pole 
discordance, breaker failure trip, insufficient circuit breaker stored energy for 
close-trip sequence, communication channel failure, etc. A blocking signal
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shall override and interrupt an initiated reclosing cycle and reset the reclosing 
relay. Depending on the blocking signal, blocking shall either remain as long 
as the blocking input is present, or shall result in lockout.

When used in 1-1/2 breaker arrangements wherein the middle breaker is 
controlling two Power lines within a bay, the recloser shall be coordinated so 
that the middle breaker will reclose last and only when reclosing of the two 
other breakers are successful, otherwise it shall lock out.

Sufficient number of output contacts shall be provided for closing one or two 
breakers in sequence or simuitaneously depending on the selected program. 
The contacts shall have sufficient capacity to make and carry the closing coil 
currents and break the same whether reclosing is successful or fails.

Sufficient output contacts shall be provided for inhibiting the DEF relay, power 
swing blocking, alarms and recording equipment inputs for reclosing 
attempts, recloser on/off, recloser out of service, etc., indications.

Means shall be provided to allow autoreclosing to be remotely switched in or 
out of service via SCADA.

EW-19.3.7.2 Synchronism-Check and Voltage Check Relays

Where Line Protection system is required to have autoreclosing of the circuit 
breakers, it shall also include synchro-check and voltage check relays. The 
relays shall provide permissive functions when performing three-phase 
autoreclosing. These relays shall be housed where the autoreclosing relay is 
housed.

It shall be possible to switch between the synchro-check and voltage check 
functions for each breaker.

The relay shall have adjustable settings as detailed in the Technical Data 
Sheets.

Relay input voltage shall be selectable between about 115 V and 66.4 V.

The synch-check/voltage-check relays shall be provided with their own test 
switches or may have test switch common to that of the reclosing relays.

EW-19.3.7.3 Overcurrent Relay

The overcurrent relay shall be used for back-up protection of Power lines or 
feeders. The relay shall employ modem microprocessor technology and 
numerical methods. Extensive self-checking and monitoring to ensure 
security shall be provided.

The overcurent relay if used with the distance relay or current differential 
relay protection as a back-up protection for the Power line shall be an integral 
part of the protection panel.

Minimum features and technical data shall be as follows;
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The overcurrent relay shall include three phase and ground overcurrent time 
delayed elements.

The overcurrent time delayed characteristics shall be programmable so that it 
shall be possible to field select definite time, lEC normal inverse, very inverse 
or extremely inverse characteristics, or equivalent US moderately inverse, 
inverse, very inverse, or extremely inverse characteristics. It shall be possible 
to field select the characteristics for phase units independently and different 
from the ground relay.

Each overcurrent unit shall be capable of being controlled Independently by a 
directional relay through an input on the overcurrent unit. Overcurrent relays 
with built-in directional elements are also acceptable. The directional relays 
shall have the features as described In Section EW-19.3.7.4.

Overcurrent relays shall Include output contacts for initiating tripping of two 
breakers and for use in substation alarms and event recorders.

Overcurrent relays shall include a test switch.

Overcurrent relay current setting ranges and parameters shall be as stated In 
the Technical Data Sheets.

If required in the Technical Data Sheets, the overcurrent relay shall be 
provided with built-in fault and events recorder. If provided with these 
features, it shall record all the analog voltage and current inputs as well as 
the operation of the output relays and the control inputs. The relay shall be 
able to store that last three fault records. The required software and other 
hardware needed to connect to a standard portable computer to access and 
analyze the recorded Information shall be supplied.

EW-19.3.7.4 Directional Relays

The directional relay, when specified in Bid Drawings and Technical Data 
Sheets, shall be used to control the directionality of the overcurrent relays 
described above. The directional relay may be a separate unit or may be an 
integral part of the overcurrent relay.

The directional relay shall include the three phase and one ground directional 
elements, if specified In the Bid Drawings and Technical Data Sheets. Each 
individual directional unit shall have an output contact for controlling the 
operation of the overcurrent relay.

Provide a test switch for the directional relay. This switch may be common 
with that of the overcurrent relay.

For the phase directional units, the operational quantity shall be the phase 
current and the polarizing voltage shall be the non-faulted phase-to-phase 
voltage which is in quadrature with the current under unity power conditions, 
the current leading the polarizing voltage by 90 degrees. Maximum sensitivity 
shall occur when the current leads the polarizing voltage by about 45 or 30 
degrees (field selectable). This is equivalent to the current lagging the system 
phase to neutral voltage by 45 or 60 degrees.
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For the ground directional unit, the operating quantity shall be the residual 
line current and the polarizing quantity shall be derived from the residual 
voltage of the line. The maximum sensitivity shall occur when the residual 
current lags the residual voltage by about 60 degrees.

The directional relays shall have an operating parameter listed in the 
Technical Data Sheets.

The directional relays shall operate when the inputs are in the correct 
direction, for current values of 0.1 to 30 times rated current and for voltage 
inputs down to 2% of rated voltage. The boundary of operation shall be + 90 
degrees from the maximum sensitivity angle with an accuracy of + 5 degrees.

The directional relay shall remain stable for voltage inputs of 0 to 2 x rated 
and currents between 0 to 30 times rated in the restrain direction.

EW-19.3.7.5 Stub Protection

Stub Protection (for lines controlled by two breakers and a line disconnect 
switch), if required in the Technical Data Sheets shall be included In the 
scope of line protection system and shall be housed either in Main 1 or Main 
2 protection panel as indicated in the Technical Data Sheets. This should be 
a microprocessor-based or numerical type of relay system for 3-phase 
tripping and must have the following basic functions:

phase overcurrent 
ground overcurrent

to detect phase faults 
to detect ground faults

The stub protection shall protect the section of the bus between the two 
power circuit breakers and the associated line disconnect switch, when the 
line disconnect switch is open. The stub protection shall normally be out of 
service when the line is in service and when the disconnect switch is in the 
closed position.

This protection shall consist of overcurrent relays (which will be enabled by 
the line disconnect switch open contact) and a trip relay to trip the breakers 
three phase, block autoreclosing, and to issue an alarm.

The overcurrent relay shall have elements for at least two phases and one 
ground. The relay characteristics shall be instantaneous with a setting range 
of 10 % to 150 % of rated CT secondary current. The relay shall have the 
operating parameters indicated in the Technical Data Sheets.

The protection should remain stable in the event that transient saturation of 
bay CTs takes place fora bay through fault.

EW-19.3.7.6 Line Terminal Overvoltage Protection

Line terminal overvoltage protection, if required for the line protection system 
shall include overvoltage protection relays both for Main 1 and Main 2 
protection panel. This should be a microprocessor-based or numerical type of 
relay system for 3-phase tripping.
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Energizing a long Power line or a cable from one end only can result in 
excessive voltage at the open end and cause equipment damage. The 
Power line shall not be allowed to be energized from one end only for more 
than one minute with 1.2 per unit voltage at the open end.

Contractor shall provide an overvoltage relay with two stages of overvoltage 
sensing, each stage with its own timers. The overvoltage relays shall be 
connected phase-to-phase and shall have voltage setting ranges of 110 V to 
150 V and time setting ranges of 1 s to 99 s. Each stage shall have two 
output contacts. The relays shall have an accuracy of ± 2% of voltage setting 
and a drop-off ratio > 97%. Operation of the overvoltage relay shall initiate an 
alarm for overvoltage stage 1 function and send a direct transfer trip signal to 
the energizing end to trip the line breakers for the overvoltage stage 2 
function. The same direct transfer trip equipment as used for the breaker fail 
protection shall be used for this purpose.

EW-19.3.8 Breaker Failure Protection {If required as built-in feature of the Line 
Protection Relay System)

The provisions In Section EW-20.3.10 shall apply.

EW-19.3.9 Fault Locator

The line protection relay panel shall include a fault locator for locating faults 
on the lines. The fault locator shall be microprocessor-based system.

The fault locator shall provide visual Information to the operator by means of 
a LCD and/or printout of the following:

a. Location of the fault in km or percent length of line length;

b. Pre-fault and fault voltage and currents, including their magnitudes and 
phase angles;

c. Date and Time of fault occurrence and magnitude of fault resistance.

The fault locator range shall be at least 0.5 to 15 ohms for a 5 A rated current 
Input.

The basic accuracy of fault location shall be within a maximum error of + 2% 
of the actual fault location for all types of fault anywhere on the monitored 
line, as measured from the location of the relay unless otherwise indicated in 
the Technical Data Sheets. Reference conditions for this basic accuracy are 
1.0 to 2.0 times rated current, 60 Hz frequency and for any setting above 1 
ohm.

The fault locator shall employ an algorithm that is not affected by the 
simultaneous presence of fault resistance and load flow with fault current 
coming from both line ends.

For monitoring parallel lines, zero sequence mutual compensation shall be 
provided to maintain above specified accuracy. This compensation shall be 
effective only for the fault locator and shall not affect the distance protection 
reach measurements when It is a part of the relay.
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Accuracy tests shall be conducted for the following conditions:

a. Fault resistance greater than twice the line reactance:

b. Fault current coming from both line ends;

c. Load transfer through the line equal to 50% of the rated capacity at a 
power factor not less than 90% lagging;

d. Source angle Impedances of both ends in either or both the positive- 
and zero-sequence networks differing by as much as 10 degrees;

e. Strong source and weak source behind relay; also for the source at the 
other end of the line; and combinations of the above;

f. Faults on the monitored line with a parallel line in service having a zero 
sequence mutual impedance of 65% of the line zero-sequence 
impedance.

For cases where three or more of the above conditions occur simultaneously, 
a 3% maximum error shall be satisfied for faults up to 60% from the relay 
location: for fault locations of 60% to 75% from the relay location error shall 
not exceed 5%; and for faults near the end of the line the error shall not 
exceed 10% under the worst conditions.

Provide type test reports to prove compliance with these requirements. 
These shall also be verified by simulator testing.

The fault locator shall include provisions for transmitting fault records to the 
Control Center via an RS232C serial communication port. Any required 
software and hardware (such as modem or modem splitter) shall be supplied. 
The required PC-based communication software shall be supplied as part of 
the fault locator system.

EW-19.3.10 Protection Signaling Equipment 

EW-19.3.10.1 General

The protection signaling equipment shall be used for Power line 
teleprotection schemes and other protection purposes. The types of signaling 
equipment that shall be employed shall be as stated in the Technical Data 
Sheets.

The details and characteristics of the protection signaling equipment shall be 
as described in the Technical Data Sheets.

EW«19.3.11 Other Technical Requirements

Other features for the Line Protective Relays, if required by the NPC are 
stated in in the Technical Data Sheets.
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EW-19.4 INSTALLATION

Installation will be by Contractor unless specified otherwise in Section B.1.0 
of the Technical Data Sheets.

When the installation is by Contractor, such as for tum-key contracts 
complete details of proper handling, storage and transport, installation, 
testing and commissioning, performance, guarantees, etc. shall be furnished 
for NPC's review and approval.

EW-19.5 FACTORY ASSEMBLY AND TESTS

EW-19.5.1 Type Tests

EW-19.5.1.1 General

The Contractor shall perform a comprehensive type test on the prototype of 
the relays to confirm the adequacy of its design and the protection 
techniques. This test shall Include all the necessary tests stipulated in lEC 
Publication 60255 (all applicable sections). ANSI Std. C37.90 and C37.90a 
and other standard tests done by the manufacturer, such as the following: 
power frequency, impulse, high frequency interference, surge withstand 
capability, spark test, thermal capability, temperature dependency, 
temperature rise, static accuracy, power consumption, phase selection, 
dynamic accuracy, distance measurement, directional measurement, 
operating characteristics and others.

An advanced computer-controlled digital power system simulator, if required 
in the Technical Data Sheets, shall be used to check the operating 
characteristics and functional performance of the relays as described in 
Section EW-19.5.1.2.

EW-19.5.1.2 Model Power System Simulator Testing 

EW-19.5.1.2.1 General

Where required, in lieu of minimum service experience as detailed in the 
Technical Data Sheets, the Contractor shall demonstrate the adequacy of the 
protection, teleprotection signaling, reclosing, and fault locator systems by 
connecting them to a power system simulator test system where the 
protected line and other adjacent sections and plant components are 
modeled. Digital simulating equipment shall be used for network components 
modeling.

The adequacy of the protection system is defined to mean that the tests pass 
all the functional and specific requirements of the specification and that the 
NPC is completely satisfied with the result of the tests. NPC will not allow 
shipment of the goods or make any payment to Contractor if not satisfied with 
the model power system testing.

All of the model power system shall be witnessed by the NPC or his 
representatives. Any tests performed without the presence of NPC shall be 
repeated in their presence.
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The Contractor shall propose tests to be performed, based on the procedures 
laid down in the following sections, but the tests to be done shall be mutually 
agreed upon with the NPC.

The model power system simulation testing shall be done with a frequency of 
60 Hz.

EW-19.5.1.2.2Test Procedures

Faults shall be introduced at locations directly in front of the relay. 25%, 50%. 
75% and 100% from the relay terminal. Relay performance for external faults 
shall also be verified.

The types of faults and any special conditions are indicated in the next 
section.

A digital fault recorder with 12-bit resolution and frequency response of 1 kHz 
or better shall be used to record and plot the results of each test shot. All 
analog input signals and digital input and outputs shall be monitored. Plotting 
of waveforms and relay contact operations shall be in different colors for each 
phase quantities. Fault records shall also be stored In 3-1/2" diskettes In a 
format which can be used with commercial software like DaDisp or RIS TR 
analysis software so that it can be analyzed further. The diskettes shall be 
part of the test report.

Each fault type shall be initiated at 15° increments In the voltage waveform 
from 0° to 180°. The shot which gives the worst performance shall be plotted 
but all shots shall be recorded on diskette.
The line modeling shall include series impedances, shunt admittances, and 
mutual impedances between the circuits. Several Tee or Pi sections shall be 
used to increase the modeling accuracy of the lines.

Other system components to be modeled are the sources, line reactors and 
transformers.

The tests shall be performed with and without load and for both minimum and 
maximum source conditions. Source impedances may have different phase 
angle values.

Breaker pole dissymmetry shall be introduced on all tripping. It is recognized 
that the actual current interruption occurs at a current zero.

Data on the CVT and CT instrument transformers and the connected burden 
that will be used in the actual system will be used. The modeling will use 
CVTs and CTs with equivalent or worse characteristics than those which will 
be used on the actual system.

The protection signaling equipment shall be connected back-to-back if it is 
not possible to have the communication equipment tested together with the 
relays; if necessary, the delay time of the Power path may be simulated using 
a high-speed auxiliary relay. Maximum and minimum Power and reset times 
of the protection signaling and communication equipment shall be 
considered.
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EW-19.5.1.2.3 Fault Types and Locations

The testing that shall be performed to a minimum is described below:

a. Three-phase faults
b. Phase-to-phase faults
c. Double phase-to-ground faults
d. Single-phase-to-ground faults
e. Successful and unsuccessful single-pole tripping and autoreclosing
f. Simultaneous faults; both external, internal and external for various type 

and combination faults
g. Internal evolving faults including single-phase faults evolving to double- 

phase-to ground faults, and phase-to-ground fault tripped single pole 
and a second phase Is faulted later during the single-pole reclose cycle.

h. External single phase-to-ground fault evolving into an internal phase-to- 
ground fault on the same phase and also on different phase. Different 
combinations of fault types should also be simulated.

i. Broken conductor with a single-phase-to-ground fault occurring on one 
side of the break.

j. Relay operation with saturated CTs
k. Relay operation with CVT transients
l. Fault impedances. Single-phase-to-ground fault with fault Impedance. 

Decrease the impedance until the relays operate. This shall be 
performed both with and without load flowing on the line.

m. Current reversal on parallel circuits with ground faults. The signaling 
reset time shall be increased until the protection maloperates to 
determine the limit of the delay margin.

n. System swing conditions, stable and unstable and with four different 
swing rates.

o. Other tests necessary to prove that the protection system will satisfy the 
technical specifications.

EW-19.5.1.2.4Description of the Model Power System to be used

Contractor shall provide together with his proposal a complete and detailed 
description of the model power system simulator that will be used. This 
description shall include the number of lines, transformers, and sources that 
can be modelled, type and rating of components used, CT and CVT type and 
ratios, modelling limitations, drawings of the system, switching device used 
for the power circuit breaker, and all relevant data that may be required to 
model the NPC’s power system.

EW*19.5.1.2.5 Additional Testing

NPC reserves the right to specify further tests, l.e. Relay performance near 
HVDC link, to be performed in order to be satisfied with the performance of 
the protective relaying system. Changes or additions in the testing 
procedures shall be mutually agreed upon by the Contractor and NPC.

Contractor's proposal shall indicate all costs and number of days for the 
performance of actual model power system testing. The Contractor shall 
provide cost per day for NPC’s reference in case additional tests required by 
the NPC extend the testing time beyond what actually required
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EW-19.5.1.3 Routine Tests

I

These test shall include material tests during manufacture as per 
(manufacturer's established practice and/or other approved standards. 
-’However, on electronic equipment, individual component tests and bum-in 
tests of important modules (temperature and voltage stress) shall be 
performed.

Routine testing shall be performed following the requirements of ANSI 
C37.90 and C37.20 or lEC equivalent and shall include but are not limited to 
the following:

a. Dielectric (power frequency) test
b. Mechanical operation test
c. Grounding of instrument transformer cases
d. Control wiring continuity test
e. Polarity test
f. Functional test'
g. Compliance tests (demonstrating compliance with all parts of this 

specification)

The Contractor shall furnish a detailed description of the tests, test 
procedures and results.

EW-19,6 DATA AND DOCUMENTATION REQUIREMENTS

EW-19.6.1 General

Contractor-furnished data and information shall be the guaranteed 
performance data, predicted performance, interface requirements and 
construction features of all Contractor’s furnished equipment. The accuracy of 
such information and its compatibility with overall performance requirements 
specified by NPC are the sole responsibility of the Contractor.

All information submitted as part of Proposal Data will become part of 
contract data for successful bidder.

EW‘19.6.2 Data and Information to be Submitted with the Proposal

Contractor shall furnish with his proposal the filled-in Section A.4.0 of the 
Technical Data Sheets.

EW-19.6.3 Data and Information to be Submitted During Post Qualification

Contractor shall furnish during post qualification the following: 

Filled-in Section B.19,0 of (he Technical Data Sheets.a.

b. Contractor shall furnish the brochures and catalogues during post 
qualification to support the filled-in Technical Data Sheets and to allow 
NPC to evaluate the equipment/materials being offered
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EW-19.6.4 Data and Information to be Submitted After Award of Contract

The following items shall be submitted by the Contractor after award of 
contract:

a. Outline drawings of the protective relay and accessories showing all 
critical dimensions and weights, including the following:

1. Mounting dimensions and details and transport dimensions;
2. Plans, elevation and sectional views;
3. Details of relay cubicle and its contents:
4. Control and power cable entrance openings at the relay cubicle:
5. Details of terminals and grounding connections;
6. Channel and support column outline drawing

b. Schematic diagrams for control and protection including interlocking 
scheme;

c. Arrangement of terminal blocks inside the panel;

d. Protective relay instruction manual covering installation, operation and 
maintenance;

e. Certified test data, if specified in the Technical Data Sheets;

f. Detailed QA Program based on ISO 9001;

g. Routine Tests Reports;

h. ISO 9001 Certification of the proposed manufacturer;

i. Field Test to be performed and Field Test Reports duly signed by NPC’s 
representative(s): and

j. As- built drawings as finally approved.

The Contractor shall furnish in the manner, number of copies and within the 
time set forth in the contract, instruction manuals in accordance with Section 
GW-2.9 of the General Works.
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EW-20.0 SUBSTATION PROTECTION SYSTEM

EW-20.1 SCOPE

EW-20.1.1 General

This specification covers the technical and associated requirements for 
protective relay systems, relay panels, including all the various equipment 
and devices necessary for protection and disturbance analysis requirements 
of a substation(s). All materials and parts, which are not specifically 
mentioned herein but are necessary for the proper erection, assembly and 
operation of the equipment, shall be furnished at no increase in cost to the 
NPC.

It is neither NPC’s intent to specify all technical requirements nor to set forth 
those requirements adequately covered by applicable codes and standards. 
The Contractor shall furnish equipment meeting the requirements of this 
Specification and the industry standard.

The Contractor shall bear full responsibility that the equipment has been 
designed and fabricated in accordance with all codes, standards and 
applicable governmental regulations and performs under the conditions and 
to the standards specified herein.

No departure shall be made from this specification and standard unless 
waived or modified in writing by NPC. The Contractor shall obtain from Its 
subcontractors a statement as to compliance with this specification without 
exception and/or if there are any exceptions these shall be described in detail 
and included in Contractor’s proposal. The Contractor shall add a statement 
that no other exceptions are taken to this specification.

EW-20.1.2 Works to be Provided by the Contractor

The Contractor shall provide the equipment; accessories and services 
delineated in Section B.1.0 of the Technical Data Sheets.

EW-20.1.3 Works to be Provided by NPC

NPC shall provide the materials (if any) and sen/ices listed in Section B.1.0 of 
the Technical Data Sheets.

EW-20.2

EW-20.2.1

CODES AND STANDARDS

General

The equipment furnished shall be in accordance with, but not limited to, the 
latest issues of the following applicable standards, including all addenda, in 
effect at time of purchase order unless otherwise stated In this specification. 
These shall include;

ANSI/IEEE American National Standards Institute/or Institute of 
Electrical & Electronic Engineers
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C33.10
C33.65
C37.1

C37.2
C37.90

C37.90.1

C37.90.2

C37.91 (1990) 
037.97(1990)

037.98(1987)
037.99(1990)
037.109(1988)
037.103
037.111

057.13
057.13.1
057.13.3
Z55.1
8802-2, to -6

Safety Standard for Fuseholders
Safety Standard for Oabinets and Fuseholders
Standard Definition, Specification and Analysis of Systems
used for Supervisory Oontrol, Data Acquisition, and
Automatic Oontrol
Standard Electrical Power System Device Function Number 
Standard for Relays and Relay Systems Associated with 
Power Apparatus
Standard for Surge Withstand Oapability (SWO) tests for 
Protective Relays and Relay Systems.
Standard for withstand capability of relay systems to 
radiated electromagnetic interference from transceivers. 
Guide for Protective Relay Application to Power Transformer 
Guide for Protective Relay Appiication to Power System 
Buses
Standard for Seismic Testing Relays
Guide for Protection of Shunt Capacitor Banks
Guide for Protection of Shunt Reactors
Guide for differential and polarizing relay circuit testing
Standard common format for transient data exchange
(COMTRADE) for power systems
Standard Requirements for Instrument Transformers
Guide for Field Testing of Relay Current Transformers
Guide for the Grounding of Instrument Transformers
Gray finishes for Industrial Apparatus and Equipment
Information Technology. Local and Metropolitan Area
Networks, Parts 2,3,4,5 and 6

EIA Electronic Industries Association

310-C
529

Racks, Panels and Associated Equipment 
Enclosure Protection

ICBO

UBC

International Conference of Building Officials

Uniform Building Code, Section 2312 - Earthquake 
Regulations

ICEA Insulated Cable Engineers Association

S-66-524 Crossed-linked-thermosetting-polyethylene-insulated Wire
and Cable for the Power and Distribution of Electrical 
Energy

lEC International Electrotechnical Commission (all parts of 
listed Standards apply)

60051

60255
60258

60337

Direct acting indicating analogue electrical measuring 
instruments and their accessories 
Electrical Relays
Direct acting recording electrical measuring instruments and 
their accessories 
Control Switches
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60359 Expression of the Performance of Electrical and Electronic
Measuring Equipment

60414 Safety requirements for indicating and recording electricai
measuring instruments and their accessories

60473 Dimensions for panel-mounted indicating and recording
measuring instruments

60625 an interface system for programmable measuring
instruments

60688 Electrical Measuring transducers for converting ac electrical
quantities

60870-5-103 Interfacing

ISO International Standards Organization

9001 Quality System Model for Quality Assurance in Design/ 
Development, Manufacture and Testing

9002 Quality System Model for Quality Assurance in Production, 
Installation and Servicing

SSPC steel Structure Painting Council

PA1 Shop, Field and Maintenance Painting
PA2 Measurement of Dry Paint Thickness with Magnetic Gages

UL Underwriters Laboratories, Inc. (all parts apply)

44 Rubber-Insulated Wires and Cables

EW-20.3

EW-20.3.1

These codes and standards set forth minimum requirements which may be 
exceeded by Contractor if. in Contractor’s judgment and with NPC’s 
acceptance, superior or more economic designs or materials are available for 
successful and continuous operation of Contractor’s equipment as required in 
this specification.

TECHNICAL REQUIREMENTS

Description of services

The equipment covered by this specification shall include all electrical 
features for complete protection and disturbance analysis of a substation 
and/or switchyard. The application details are in the Technical Data Sheets.

All materials and parts which are not specifically mentioned herein but are 
necessary for the proper erection, assembly and safe operation of the 
substation protection relays shall be identified and furnished by the 
Contractor. Any cost involved are deemed to be included in the price for 
substation protection relays.
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EW-20.3.2 Design Requirements 

EW-20.3.2.1 General

The relays shall be the rack mounted type, mounted on EIA standard 19" rack 
and shall be provided with panel enclosure. All of the relay targets shall be 
visible without opening any doors.

Where rack mounted switchboard is to be provided for the relays, it shall be 
mounted side by side with raceways provided for wiring to adjacent racks. 
The rack shall be designed for easy separation and addition of future on 
either side.

The relay panels shall be supplied complete with all relays, instruments, 
meters, indicators, control switches, push buttons, indicating lamps, terminal 
blocks, wiring and miscellaneous devices as called for by this Specification or 
indicated in the Bid drawings. The relay panel shall include all required 
auxiliary relays, resistors, etc., whether or not expressly called for or indicated 
on the bid drawings. All relay coils, contacts and other features shall be 
suitable for the apparatus controlled or for the purpose intended. A large 
number of cables will be brought in through the bottom of the relay panel and 
adequate provisions shall be made to accommodate, support and terminate 
these cables on the terminal blocks.

The relay panels shall be designed and wired with relays and devices 
adequate to protect not only the equipment supplied under this contract but 
also the future equipment shown in the single line diagram or in the 
substation layout.

The Contractor shall ensure that all equipment will allow sufficient room for 
operation, maintenance, future additions and possible future replacement of 
the defective components.

The Contractor shall ensure that all equipment he supplies, functions correctly 
and safely.

The characteristics and ratings of the equipment and devices given in the 
applicable sections are not necessarily the standards of any particular 
manufacturer but they are the minimum requirements that must be satisfied 
by the Contractor.

The construction of the different parts of the Supply must be as standard as 
possible in order to reduce to a minimum the spare parts and to make the 
maintenance and replacement operation easy. All similar parts must be 
interchangeable.

The relay panels shall be complete with grounding connection and with all 
accessories and shall be such as to guarantee correct and trouble free 
operations.
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Design and Construction Features

EW-20.3.3.1 Relay Construction and Mounting

The relay shall comply with the relevant requirements of lEC Publication 
60225 or equivalent ANSI/IEEE Standard.

Modular constructed equipment (example, rack mounted solid state relaying 
equipment) shall be tested as a complete assembly and details of such tests 
shall be agreed with the NPC when details of the construction are known.

Individual relays and protection equipment intended for the panel or rack 
mounting shall be designed so that the internal function module(s) are 
capable of being removed from the case or rack without disconnecting any 
external wired connections. Means shall be provided to positively locate each 
withdrawable unit In the “service" position.

Each protection relay, or protection scheme shall be provided with an 
adequate number of output contacts of suitable rating to carry out the 
prescribed tripping functions, alarms Indication and fault recorder functions 
and such supplementary signaling functions as may be necessary for the 
initiation of automatic reclosing or automatic switching control, etc. In all 
cases, contacts intended for tripping duty shall be designed so that they 
cannot inadvertently Interrupt trip coil current.

For contacts intended to be used to directly energize circuit breaker tripping 
coils, the Contractor shall indicate the peak value of the permissible making 
current, and the current carrying capability for 0.5 seconds. Where 
appropriate, details shall also be given of the operating characteristics of any 
reinforcing contactor. The Contractor shall also quote the maximum breaking 
capability of the trip output circuit (In Amp) when associated with an Inductive 
burden having a time constant of not less than 40ms at a rated voltage 125 
volts DC and at such other voltage as may be specified for a particular 
installation.

All electronic protective relays shall be designed to withstand the Impulse 
voltage and high frequency interference test requirements as specified In 
Clause 8, lEC Publication 60255-5 or ANSI C37.90.1 and Appendix E, lEC 
Publication 60255-4 or ANSI C37.90.2, respectively. The relay should also 
comply with lEC EMC Standards listed In Section EW-1.16.8 of the General 
Technical Requirements. Test frequency requirement shall be as specified In 
the Technical Data Sheets.

Protective relay which require an independent low voltage DC supply shall 
preferably use DC/AC/DC converter power pack for this purpose. Separate 
power packs are prefened for each individual discriminative relay unit. This 
may be an integral part of the relay.

If the power pack Is separately housed from the relay unit(s) which It Is 
supplying, care must be taken that the cabling between the power pack and 
the relay unit and between relays units Is adequately screened and physically 
separate from all “power type" circuits associated with the CT, VT and DC 
tripping circuits. All interconnecting screened cables shall preferably be 
tenninated by plug and sockets.
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It shall not be possible to gain direct access by means of external connection 
to any low voltage DC power supply without first removing an appropriate 
protective cover suitably engrave with a warning that high voltage test shall 
not be applied. That is, there shall be a degree of mechanical segregation on 
the CT, VT and DC tripping connection and the low voltage circuits.

All input and output terminals of the power packs which are connected to 
‘power type" circuits shall be subjected to the same over voltage, impulse and 
interference tests as specified for the protection. The low voltage supply to 
each discriminative relay unit shall be continuously monitored and an alarm 
shall be given whenever the voltage exceeds the limits for reliable protection 
operation.

Each relay, or relay scheme, shall be provided with an adequate number of 
indications to facilitate post fault analysis including identification of the faulted 
phase and faulted zone, etc. Requirements for operation indicators are as 
follows:

a. Long term storage of the indication is not dependent upon an auxiliary 
supply.

b. Means are provided to ensure that the indication is complete.

c. Each indicator, whether of the electrical or mechanical operated type, 
shall be capable of being reset without opening the relay case.

d. Unless othenwise approved, indication shall only be given by the 
protection(s). which causes the fault to be cleared.

e. All indications shall be clearly visible without opening of relay cases or 
relay panel doors.

Rectifiers used in association with protective relays shall preferably be of the 
silicon type and appropriately rated for the application.

Where relays are required to operate with accurate time settings, the delaying 
attachment shall not be of the dashpot type.

Wherever practicable the design of the relay schemes shall be based on the 
“fail-safe" principle. For example, care shall be taken to ensure that the loss of 
DC supply or an open circuit does not cause incorrect opening or closing of a 
circuit breaker. Circuit breaker or isolator repeat relays should be of the 
latching type and a discrepancy alarm shall be provided to check correct 
operation of the relays following a circuit breaker or isolator operation.

Lockout tripping relays shall be of the latching type and shall be hand or 
electrically reset as specified.

Numerical relays must be provided by at least two serial interfaces according 
to lEC 60870-5-103.
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EW-20.3.4 Substation Protection Requirements 

EW-20.3.4.1 General

The protection system for the substation protection shall be as stated in the 
Technical Data Sheets. Depending on the requirements and importance of 
the equipment protected, the protection system may consist of one, two or 
more compietely independent sets.

Where two of more protection sets have been specified In the Technical Data 
Sheets, they shall be fully independent of each other and shall be located In 
separate cubicles and shall be made preferably by different manufacturers, 
unless othenArise Indicated in the Technical Data Sheets.

In addition to the basic function of the relays, supplementary and back-up 
protective functions shall also be provided in this specification and in the 
Technical Data Sheets.

All protective relays shall be of numerical design.

The relay design shall Include extensive automatic self-checking facilities to 
supervise and monitor the condition of the individual processors, measuring 
elements, DC supply, etc. Any abnonnal condition detected shall initiate an 
alarm and indicate the defective element. Defects that may cause mis- 
operation of the relay shall inhibit operation of that particular relay or element 
of a relay system. Less critical defects may initiate an alarm only.

Where voltage Inputs are required, these shall be monitored continuously. 
Any open phase shall be detected high speed and shall prevent mis-operation 
of the affected protective relays. Unbalanced conditions in the current circuits 
due to defective connections should also be monitored.

Test facilities shall also be provided for each equipment.

EW-20.3.4.2 Relay Performance Requirements under CT Saturatlon/CVT Transients

The protective relay system shall operate correctly in the presence of 
simultaneous CVT transients and CT saturation.

Current Transformers. The protection shall operate correctly and within the 
required operating speed even when the CTs supplying current to it saturate 
completely one cycle after fault inception. When two circuit breakers control a 
line. Contractor shall ensure that when one of the CTs saturates for any 
external fault at the bus or other circuits, mis-operation of the relay shall not 
occur.

Capacitor Voltage Transformers. The relay system shall operate correctly 
and with high speed and shall have correct directional sensing in the 
presence of severe CVT transients produced in accordance with ANSI 
Standard C93.2 or lEC equivalent. The CVT transient requirement shall 
include the conditions of relaying accuracy with the rated burden of the CVT 
connected. The relay response to CVT transients shall be demonstrated 
during model power system testing.
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The relay contractor shall ensure that the relay system being furnished shall 
operate satisfactorily with the instrument transformers to which they will be 
connected. The relay contractor shall coordinate with the instrument 
transformer manufacturer in making sure that the CT and CVT characteristics 
satisfy the protection requirements for all conditions, including CT 
remanence, high-speed autoreclosing and allowing for some future system 
expansions. The relay contractor shall provide the NPC with copies of any 
coordination correspondences with the instrument transformer manufacturer 
or calculation to prove that the relay requirements will be met. CT’s or CVTs 
that are found to be unsuitable, as a result of failure of the relay manufacturer 
to coordinate his requirements, must be replaced by the relay contractor at no 
cost to the NPC.

EW-20.3.4.3 Relay System Security, Dependability and Speed

The relay system shall meet basic security, dependability and speed 
requirements described below.

Security. The relay system shall be very secure. The consideration for 
selection of the relay system will place much emphasis on the security of the 
relay system. Any false trip output cannot be tolerated due to the difficulties 
that would arise with more than one Power line out of service. The security of 
the relay system shall be demonstrated on model system tests as discussed 
In Section EW-20.5.1.2. The relay shall not commit maloperation with any of 
the following conditions;

a. Any kind of external faults beyond the protected sections

b. Transient system disturbances

c. Current surges due to sudden change of line charging capacity in the 
case of one phase to ground fault, line switching on external faults, etc.

d. DC components of short circuit currents

e. Magnetic fields from other relays

f. Normal discharges of arresters installed in the protected sections.

The operating time of the relay system shall conform to the operating time 
listed in the Technical Data Sheets.

Dependability. The relay system shall be highly dependable. The relay 
system shall produce a trip output for all types of faults within the zone of 
protection. The dependability of the relay system shall be demonstrated 
through conjunctive model system tests as discussed in Section EW-20.5.1.2.

EW-20.3.4.4 Relay System Disabling

A master disabling switch or equivalent features shall be supplied for the 
purposes of completely disabling the relay system. The features shall include 
the following:
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a. Open all relay system trip outputs

b. Open all potential supplies to the relay system

c. Short circuit current transformer secondaries before opening all current 
circuits to the relay system

d. Energize a substation annunciator lamp

e. Input to the station sequence of events recorder

f. Disable all relay system outputs such as breaker fail initiate, reclose 
initiate, redose block, out of step trip, transfer trip, etc.

EW-20.3.4.5 Transient Protection

The Contractor shall provide adequate surge protection on all current, voltage 
and DC control leads entering a panel or rack In order to mitigate Induced 
voltages and currents and prevent equipment malfunction or damage. The 
relay system shall be capable of passing the ANSI/IEEE C37.90 or equivalent 
lEC Standard surge withstand capability test.

Appropriate wire and cable shielding, twisted wire pairs, separate power and 
signal grounds and wire routing shall be applied to mitigate induced voltages 
and currents.

The equipment shall not be damaged or produce a false output with radio 
frequencies, from 25 to 500 MHz and a field strength of 7 volts/meter 
measured at the front of the relay case, applied with the relays energized and 
connected for normal operation.

EW-20,3.5 Power Transformer Protection Requirements

EW-20.3.5.1 General

Depending on the requirements as indicated in the Technical Data Sheets, 
the protection system for the power transformer may consist of either one or 
two completely separate protection sets. Main 1 and Main 2. These two 
protection sets shall be fully independent of each other and shall be located in 
separate cubicies, uniess otherwise indicated in the Technical Data Sheets. 
The composition of the two protection sets, if two separate protection cubicles 
are required, is indicated in the Technical Data Sheets.

If the transformer protection is required to be a part of the microprocessor- 
based substation control and protection system, the relay shall be a full 
numerical protection relay which shall have an integrated overcurrent, 
overvoltage (if required), restricted earth fault protection and thermal overload 
protection function.

NATIONAL POWER CORPORATtON Vl-EW-350



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, CONSTRUCTION. INSTALLATION. 
TESTING, AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

LuzP2tZ1223Sdq

I

EW’20.3.5.2 Transformer Differential Relay

The relays shall be of numerical type capable of three phase tripping.

Depending on the requirement stated on the Technical Data Sheets, the 
differential relay can be of the type using;

a. Percentage differential with harmonic restraint: or

b. Voltage operated bus type high impedance differential relay.

Differential protection using percentage differential with harmonic restraint 
shall have the following basic functions as a minimum;

a. Relays shall include harmonic restrained circuits to prevent undesired 
tripping on exciting inrush.

b. Relays shall include separate restraint circuits to be associated with 
each breaker current Input source.

c. Relays shall include percentage differential characteristic to allow for 
individual CT errors.

d. Relays shall include instantaneous differential overcurrent element for 
high-speed trip on high fault currents.

e. The zone of protection shall include transformers, transformer leads, 
and transformer circuit breakers.

f. The relays shall include provision for CT ratio matching with values 
specified in the Technical Data Sheets to permit use of different CT 
ratios. These shall be by means of taps on relays, auxiliary CTs, or 
numerical methods.

g. The relays shall include targets and output contacts for tripping the 
lockout relay.

h. Relay operating time shall be as specified in the Technical Data Sheets.

Differential protection using voltage operated bus type high impedance relay 
shall have the following basic functions as a minimum;

a. Relays shall include high impedance voltage element differentially 
connected to CTs, to detect all types of phase faults and ground faults.

b. Relays shall include instantaneous overcurrent elements for high speed 
trip for high fault current.

c. The relays shall include targets and output contacts for tripping the 
lockout relay.

d. Relay operating speed shall be as specified in the Technical Data 
Sheets.
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EW>20.3.5.3 Individual Transformer Single Phase Unit Differential Relays

Where transformer shall consist of single phase banks to form a three phase 
unit, an individual transformer single phase unit differential relay shall be 
provided having functions similar to those described in Section EW-20.3.5.2, 
except that the zone of protection shall be limited up to the transformer 
bushings.

EW-20.3.5.4 Transformer High Voltage Side Leads Differential Relays (If Required)

This type of relay is required only for single phase unit transformer bank and 
shall be of type specified in the Technical Data Sheets with the zone of 
protection up to the high voltage leads and high voltage breakers.

EW>20.3.5.5 Transformer Low Voltage Side Leads Differential Relays (If Required)

This type of relay is also required for single phase unit transformer bank with 
functions similar to those described in Section EW-20.3.5.4, except that the 
zone of protection shall include low voltage leads and low voltage breakers.

EW-20.3.5.6 Over excitation/Over fluxing (Excessive Volts/Hz) Relay (If Required)

This shall be of numerical type capable of three phase tripping and shall have 
the following basic functions as a minimum:

a. Relay shall include volts/Hz sensing unit to detect over excitation. 
Preference will be given to schemes in which the operating time 
decreases with increase in voltage or v/Hz so as to match the 
overheating characteristics of the protected equipment.

b. Relay shall include timing unit to provide selectable inverse time and 
definite minimum time characteristic for backup tripping on excessive 
volts/Hz. The setting shall be adjustable within the range which best 
guarantees safe protection of the primary equipment.

c. Relay shall include stage 1 contact for alarm and stage 2 contacts for 
tripping the lockout relay. Targets shall be provided.

d. The voltage circuit shall be designed with an adequate factor of safety 
to withstand the anticipated overvoltage without damage to the relay 
and without saturation of the relay circuit.

EW-20.3.5.7 Transformer Overcurrent Relays

Transformer overcurrent relays shall include as a minimum:

a. Phase Instantaneous overcurrent (50) and phase time overcurrent (51) 
applied on the high voltage side of the transformer;

b. Instantaneous neutral overcuirent (SON) and time neutral overcurrent 
(51N) relay applied on the high voltage side of the transformer 
connected on neutral for back-up protection;
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c. Phase time (51) and ground overcurrent (51G) functions applied on the 
tertiary side of the transformer for back-up protection;

d. Phase instantaneous overcurrent, phase time overcurrent and ground 
overcurrent time delayed relay applied on the low voltage side of the 
transformer, if required.

The overcurrent relay shall be numerical type capable of three phase tripping
and shall include the following features as a minimum:

a. The overcurrent relay shall have a self-supervision system that 
continuously monitors/ supervises the function of the microprocessors 
and the program execution;

b. The overcurrent time characteristics shall be programmable so that It 
shall be possible to field select definite time, lEC normal inverse, very 
inverse or extremely inverse characteristics, or equivalent US 
moderately inverse. Inverse, very inverse, or extremely inverse 
characteristics. It shall be possible to field select the characteristics for 
phase units Independently and different from the ground relay.

c. Overcurrent relays shall include output contacts for tripping the 
associated breakers directly and for use in substation alarms and event 
recorders.

d. The overcurrent relays shall be made insensitive to harmonics by use of 
proper filtering techniques.

e. Overcurrent relays shall Include a test switch.

f. Overcurent relay current setting ranges and parameters shall be as 
stated in the Technical Data Sheets.

Where directional overcurrent and directional earth fault protection Is
specified, the following additional requirements are required:

a.

b.

The operating time of the directional element shall have negligible 
Influence on the total operating time of the protection;

The directional overcument and earth fault protection shall operate as a 
non-directional protection If the directional elements fail to function for 
any reason (i.e. loss of VT voltage, directional element removed, etc.).

Where voltage controlled overcurrent protection Is specified, the minimum 
operating current at any setting at zero voltage shall not be less than 25 
percent of the operating current at 100 percent voltage at the same setting.

EW-20.3.5.8 Neutral Current Protection

Earth fault protection in two steps shall be installed in the transformer neutral. 
Operating speed and setting range shall be as specified in the Technical Data 
Sheets. The time delayed elements shall be field selectable to the 
applications required characteristics: definite time, normal inverse, very 
inverse, or extremely inverse.
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EW-20.3.5.9 Restricted Earth Fault Differential Relay

A high impedance current operated function shall be provided for the high and 
low voltage side of the transformer with grounded neutral point as required in 
the Technical Data Sheets. The relay shall remain stable for external faults. 
The current function shall not be sensitive to harmonics. Operating speed and 
setting range shall be as specified in the Technical Data Sheets.

EW‘20.3.5.10 Lockout Relay

The protection panel shall include a multi-contact lockout relay, selectable 
manual or electrical reset button on the front of the relay, with sufficient 
contacts for tripping, close blocking, reclose blocking, breaker failure initiation 
of the transformer breakers. Contacts for alarm, recorder, remote alarms, etc. 
shall be included.

If two protection sets are required for the transformer protection, each 
protection set or cubicle shall have an independent lockout relay equipment.

Operating parameters of the lockout relay shall be as stated in the Technical 
Data Sheets.

EW-20.3.5.11 Repeat Relays for Mechanical and Electrical Relays Associated with the 
Transformer

I
The gas accumulator (Buchholz) relay, sudden pressure (gas and oil) relay, 
temperature (winding and oil) relay, oil level and faulty cooling equipment 
relay are the mechanical and electrical relays associated with the protection 
of the transformer, each having a trip contact operating a trip relay directly. 
For local and remote alarms of these relays, repeat relays shall be provided 
and connected to each of the transformer protection trip device and the trip 
relay. These repeat relay shall have sufficient contacts for all remote alarm 
and indication functions.

I
The number of repeat relays required will depend upon the number of 
transformer protection devices, details of which shall be coordinated by the 
Contractor of the protection devices with the transformer manufacturer.

EW-20.3.5.12 Overvoltage Protection

Overvoltage protection, if required for the transformer protection, shall be of 
microprocessor based design or numerical type capable of three phase 
tripping and shall include the following basic functions as a minimum:

I
a. The protection shall monitor one or more of the phase voltages and 

tripping shall occur when the phase voltages exceed the setting in time 
to prevent damage to the transformer due to extreme high voltage 
conditions.

b. The setting shall be adjustable within the range with best guarantees 
safe protection of the reactor.

c. The relay shall have two steps, one for alami and one for trip.
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d. The voltage circuit shall be designed with an adequate factor of safety 
to withstand the anticipated overvoltage without damage to the relay 
and without saturation of the relay circuit.

EW-20.3.5.13 Transformer Tertiary Winding Protection

Protection against phase faults where the overall transformer differential 
protection may tack sensitivity, shall be provided by an overcun’ent relay 
driven from tertiary BCTs. The relay shall be in accordance with Section EW- 
20.3.5.7 but without 50N/51N. The CTs for this protection shall be connected 
in Delta.

Protection against earth faults shall be provided by a neutral voltage 
displacement relay driven from a broken Delta secondary winding of a 
medium voltage VT connected to the tertiary bus connection. An anti- 
ferroresonance loading resistor shall also be applied. The relay shall be in 
accordance with Section EW-20.3.5.12 but with appropriate setting range and 
insensitivity to 3rd harmonic voltage.

EW-20.3.6 Shunt Reactor Protection Requirements

EW-20.3.6.1 General

Depending on the requirements as indicated in the Technical Data Sheets, 
the protection system for the shunt reactors may consist of either one or two 
completely separate protection sets, Main 1 and Main 2. These two protection 
sets shall be fully independent of each other and shall be located in separate 
cubicies, unless otherwise Indicated. The composition of the two protection 
sets, if two separate protection cubicles are required, is indicated in the 
Technical Data Sheets.

If the shunt reactor is required to be a part of the microprocessor-based 
substation control and protection system, preference will be given to a 
numerical protection relay which shall have an integrated overcurrent, 
overvoltage, overfluxing, restricted earth fault (if required) and all other 
necessary relays including thermal overload protection function to act as a 
back-up function for the differential protection.

EW-20.3.6.2 Differential Relay

The relays shall be of numerical type capable of three phase tripping.

Depending on the requirement as stated on the Technical Data Sheets, the 
differential relay can be of the type using;

a. Percentage differential; or

b. Voltage operated bus type high impedance differential relay.

Differential protection using percentage differential shall have the following 
basic functions as a minimum:
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a. Relays shall include separate restraint circuits to be associated with 
each breaker current input source.

b. Relays shall include percentage differential characteristic to allow the 
individual CT errors.

c. Relays shall include instantaneous differential overcurrent element for 
high speed trip on high fault currents.

d. The zone of protection shall include reactors, reactor leads and reactor 
circuit breakers.

e. The reiays shall include targets and output contacts for tripping the 
lockout relay.

f. Relay operating time shall be as specified in the Technical Data Sheets.

Differential protection using voltage operated bus type high impedance relay 
shall have the following basic functions as a minimum:

a. Relays shall include high impedance voltage element differentially 
connected to CTs, to detect all types of phase faults and ground faults.

b. Relays shall include instantaneous overcurrent elements for high speed 
trip for high fault current.

c. The relays shall include targets and output contacts for tripping the 
lockout relay.

d. Relay operating speed shall be as specified in the Technical Data 
Sheets.

EW-20.3.6.3 Restricted Earth Fault Differential Relay

A high impedance current operated function shall be provided for the reactor 
as required in the Technical Data Sheets. The relay shall remain stable for 
external faults. The current function shall not be sensitive to harmonics. 
Operating speed and setting range shall be as specified in the Technical Data 
Sheets.

EW-20.3.6.4 Reactor Overcurrent Relays

Reactor overcurrent relays shall include as a minimum, phase instantaneous 
overcurrent (50), phase time overcurrent (51) and ground time overcurrent 
(51N) functions.

The overcurrent relay shall be of microprocessor based design or numerical 
type capable of three phase tripping and shall include the following features 
as a minimum:

a. The overcurrent relay shall have a self-supervisions system that 
continuously monitors/ supervises the function of the microprocessors 
and the program execution;
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b. The overcurrent time delayed characteristics shall be programmable so 
that it shall be possible to field select definite time. lEC normal inverse, 
very inverse or extremely Inverse characteristics, or equivalent US 
moderately inverse, inverse, very inverse, or extremely inverse 
characteristics. It shall be possible to field select the characteristics for 
phase units Independently and different from the ground relay.

c. Overcurrent relays shall include output contacts for tripping two 
breakers directly and for use in substation alarms and event recorders.

d. The overcurrent relays shall be made Insensitive to harmonics by use of 
proper filtering techniques.

e. Overcurrent relays shall include a test switch.

f. Overcurrent relay current setting ranges and parameters shall be as 
stated in the Technical Data Sheets.

EW-20.3.6.5 Overvoltage Relay

Overvoltage protection, if required for the shunt reactor protection, shall be of 
microprocessor based design or numerical type capable of three phase 
tripping and shall include the following basic functions as a minimum:

a. The protection shall monitor one or more of the phase voltages and 
tripping shall occur when the phase voltages exceed the setting in time 
to prevent damage to the reactor due to extreme high voltage 
conditions. (Note: Disconnection of the reactor from service shall 
coincide with the de-energization of the associated Power line for line 
connected reactor).

b. The setting shall be adjustable within the range with best guarantees 
safe protection of the reactor.

c. The relay shall have two steps, one for alarm and one for trip.

d. The voltage circuit shall be designed with an adequate factor of safety 
to withstand the anticipated overvoltage without damage to the relay 
and without saturation of the relay circuit.

EW-20.3.6.6 Neutral Current Protection

Earth fault protection In two steps shall be installed in the reactor neutral. 
Operating speed and setting range shall be as specified In the Technical Data 
Sheets. The time delayed elements shall be field selectable to the 
applications required characteristics: definite time, normal inverse, very 
inverse, or extremely inverse.

EW-20.3.6.7 Lockout Relay

The protection panel shall include a multi-contact lockout relay, selectable 
manual or electrical reset button on the front of the relay panel, with sufficient 
contacts for tripping, close blocking, and reclose blocking, breaker failure
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initiation of the transformer breakers. Contacts for alarm, recorder, remote 
alarms, etc. shat) also be included.

If two protection sets are required for the reactor protection, each protection 
set or cubicle shall have independent lockout relay equipment.

Operating parameters of the lockout relay shall be as stated in the Technical 
Data Sheets.

EW-20.3.6.8 Repeat Relays for Mechanical and Electrical Relays Associated with the 
Reactor

The gas accumulator (Buchholz) relay, sudden pressure (gas and oil) relay, 
temperature (winding and oil) relay, oil level and faulty cooling equipment 
relay are the mechanical and electrical relays associated with the protection 
of the reactor, each having a trip contact operating a trip relay directly. For 
local and remote alarms of these relays, repeat relays shall be provided and 
connected to each of the reactor protection trip device and the trip relay. 
These repeat relay shall have sufficient contacts for all remote alarm and 
Indication functions.

The number of repeat relays required will depend upon the number of reactor 
protection devices, details of which shall be coordinated by the Contractor of 
the protection devices with the reactor manufacturer.

EW-20.3.7 Shunt Capacitor Protection Requirements

EW-20.3.7.1 General

Depending on the requirements as indicated in the Technical Data Sheets, 
the protection system for the shunt capacitors may consist of either one or 
two completely separate protection sets, Main 1 and Main 2. These two 
protection sets shall be fully Independent of each other and shall be located in 
separate cubicles, unless otherwise indicated. The composition of the two 
protection sets, if two separate protection cubicles are required, is indicated in 
the Technical Data Sheets.

EW-20.3.7.2 Shunt Capacitor Overcurrent Relays

Shunt capacitor overcurrent relays shall include as a minimum, phase 
instantaneous overcurrent (50), phase time overcurrent (51) and ground time 
overcurrent (51N) functions.

The overcurrent relay shall be of microprocessor based design or numerical 
type capable of three phase tripping and shall include the following features 
as a minimum:

a. The overcurrent relay shall have a self-supervisions system that 
continuously monitors/ supervises the function of the microprocessors 
and the program execution;

b. The overcurrent time delayed characteristics shall be programmable so 
that it shall be possible to field select definite time, lEC normal inverse, 
very inverse or extremely inverse characteristics, or equivalent US
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moderately inverse, inverse, very inverse, or extremely inverse 
characteristics. It shall be possible to field select the characteristics for 
phase units independently and different from the ground relay.

c. Overcurrent relays shall include output contacts for tripping two 
breakers directly and for use In substation alarms and event recorders.

d. The overcurrent relays shall be made insensitive to harmonics by use of 
proper filtering techniques.

e. Overcurrent relays shall include a test switch.

f. Overcurrent relay current setting ranges and parameters shall be as 
stated in the Technical Data Sheets.

EW-20.3.7.3 Overvoltage Relay (Unbalance Protection)

The relay shall be of microprocessor based design or numerical type capable
of three phase tripping and shall include the following basic features as a
minimum (from ANSI/IEEE 037.99 - 1990 Paragraph 7.3):

a. Relay shall include phase overvoltage functions with adjustable time 
delays of definite minimum time characteristics. Overvoltage settings 
shall be as specified in the Technical Data Sheets.

b. The relay should be coordinated with individual capacitor unit fuses 
such that the fuses will operate to isolate a defective capacitor unit 
before the bank is switched out of service, and thus provide a 
convenient visual means of locating the defective capacitor unit.

c. Where possible, the relay should be sensitive enough to alarm for the 
loss of one unit within a group and trip and lockout on loss of sufficient 
or additional capacitor units that will cause a group overvoltage 
condition in excess of 110% of rated voltage.

d. The relay should have a time delay short enough to minimize damage 
due to an arcing fault within the bank structure, and prevent exposure of 
the remaining capacitor units to overvoltage conditions beyond their 
permissible limits. The time delay should also be short enough to avoid 
damage to the current transformer or voltage transformer and relay 
system, for a single phase or an open-phase condition.

e. The relay should have a time delay sufficient to avoid false operations 
due to inrush, ground faults on the line, lightning, switching of nearby 
equipment, and non-simultaneous pole operation of the energizing 
switch.

9-

The relay should be protected against transient voltages appearing on 
the control wiring (see ANSI/IEEE C37.90-1989 [6]).

The relay should be provided with filter to minimize the effect of 
harmonic voltages.
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h. The relay scheme should have a lockout feature to prevent automatic 
reclosing of the capacitor bank switching device in the event that an 
overvoltage trip has occurred. The relay trip circuit components should 
be coordinated.

i. Other features specified In ANSI/IEEE C37.99 - 1990 Paragraph 7.3 
should be considered in the application of this relay.

EW-20.3.7.4 Capacitor Bank Breaker Failure Protection

If the capacitor bank is connected to the bus by a circuit breaker, a breaker 
failure scheme shall be provided to remove the capacitor bank from the 
system In the event that the bank’s switching device fails to operated correctly 
for a fault within the capacitor bank. Technical features and characteristics 
shall be as stated in Section EW-20.3.9.

EW-20.3.7.5 Undervoltage Relay (Loss of Bus Voltage: ANSIflEEE C37.99 -1990 [8.5])

The relay, if required shall be connected to the bus VT and shall detect the 
loss of supply bus voltage tripping the capacitor switching device. Tripping of 
the relay shall be timed delayed to prevent de-energization of the bank for 
transient undervoltage conditions which might occur when a source-side 
switching device operates to clear a fault and then automatically recloses.

The relay should be set such that the relay will not operate for voltages that 
require the capacitor bank to be placed in service.

EW-20.3.8 Bus Protection Requirements

EW-20.3.8.1 General

Depending on the requirements as indicated in the Technical Data Sheets, 
the protection system for the bus may consist of either one or two completely 
separate protection sets, Main 1 and Main 2. These two protection sets shall 
be fully independent of each other and shall be located In separate cubicles, 
unless otherwise Indicated. The composition of the two protection sets, if two 
separate protection cubicles are required, is indicated in the Technical Data 
Sheets.

EW'20.3.8.2 Bus Differential Relay

The bus differential relay shall be of type specified in the Technical Data 
Sheets and shall be of microprocessor based design or numerical type 
capable of three phase tripping.

The bus protective relay shall ensure highly reliable protection for both short 
circuit and ground faults in the bus. and shall not necessarily operate even 
under extreme CT saturation and even if CTs are of different manufacturer.

Moderately high-impedance percentage differential type. If required, shall 
have percentage restraint characteristics that are insensitive to the effects of 
CT saturation on effective external faults. The relay shall respond to Internal 
faults regardless of any possible current transformer saturation.
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If a high impedance voitage differential type is selected, the characteristics of 
the current transformer intended for bus protective relays shall be suitable to 
the particular type of the relay.

Technical features and operating parameters shall be as specified in the 
Technical Data Sheets.

EW‘20.3.8.3 Lockout Relay

The bus protection system shall include a lockout relay, with sufficient 
contacts for tripping, close blocking, reclose blocking, breaker failure initiation 
of all breakers connected to bus, including provisions for future breakers. 
Contacts for alarm, recorder, remote alarms, etc. shall also be included. The 
type of lockout relay shall be as specified in the Technical Data Sheets.

If two protection sets are required for the bus protection, each protection set 
or cubicle shall have an independent lockout relay equipment.

Operating parameters of the lockout relay shall be as stated in the Technical 
Data Sheets.

EW-20.3.9 Breaker Failure Protection Requirements 

EW-20.3.9.1 General

To provide fast back-up protection in case a circuit breaker fails to open when 
ordered to trip by a protective relay, breaker failure relays shall be provided 
for each of the breakers as shown in the One Line Diagram. These relays 
shall be enclosed in a free-standing control cubicle similar to that of other 
relays. The name of the breaker shall be marked on the relay.

The BF relay functional and technical specification Is described below:

The BF relay shall be applicable for use with both three-pole and single-pole 
tripping schemes. It shall be provided with three current detectors connected 
to the three-phase currents.

The circuit breaker failure relay shall be activated when the primary relays 
associated with the protected circuit breaker close their contacts and initiate 
the trip command to the corresponding circuit breakers. Successful tripping of 
the circuit breakers by the primary relay will automatically reset the BFR 
before the time relay of the BFR elapses. If the tripping fails, with the fault 
current still flowing after a predetermined time, a trip command shall be 
issued to the circuit breakers that must be opened to isolate the fault including 
provisions for transfer trip command to adjacent stations.

The BF relay shall be provided with a contact (per phase) to re-trip the 
primary circuit breaker, via separate wires to the second trip coil.

The design of the relay shall ensure that accurate and consistent timing shall 
always be achieved under all conditions. Current detectors shall not cause 
contact disturbances during adverse CT saturation independent of current 
magnitude and possible dc components. Breaker-fail current detector relays 
should not be driven from CT’s which are also used to drive any high-
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I

impedance differential protection, since such CT’s may become heavily 
saturated for in-zone fault conditions. This may impair correct operation of 
breaker fail current detector in the event of breaker failure to clear a fault 
within the zone of differential protection.

Also for reliable timing In case of contact bounce of the primary protection 
relay, seal-in of the breaker failure initiation signal shall be provided.

The BF relay shall be provided with Initiation inputs as follows:

a. Per phase Initiation for use with single pole tripping schemes.

b. Three phase initiation for use with three pole tripping schemes.

c. Initiation from non-current-operated detection relays (such as Buchholz 
relay) which shall use the circuit breaker 52a contacts in addition to the 
current detector as a decision criterion.

BF relay shall be designed to make it secure from unnecessary operation:

a. In case of accidental earth faults in the auxiliary voltage supply circuits.

b. The BF trip relay shall be actuated through an AND circuit from to 
different channels - the BF logic and BF initiating signal.

c. The output of the BF logic shall be continuously monitored and an alarm 
given in case a defect is found. If the defect could lead to potential mal- 
operation, tripping shall be blocked.

The BF relay unit setting ranges and parameters shall be as stated in the 
Technical Data Sheets. The BF relay unit shall be provided with an accurate 
timer with a setting range specified in the Technical Data Sheets.

The current detectors shall have a sufficiently wide setting range of at least 
0.5A - 10A at 60 Hz in steps of 0.5A.

For the traditional BF scheme which relies on the reset of the current 
detectors, the reset time shall not be more than what is specified in the 
Technical Data Sheets. For the BF scheme which relies on the operation of 
the current detector to start the timer, the pick-up time shall not be more than 
what is specified in the Technical Data Sheets.

Each BF relay unit shall be provided with its own test switch to allow complete 
secondary injection and timing tests on the relay. During testing, the CT circuit 
shall be shorted and the tripping and output signals to the breaker and other 
BF units shall be opened automatically when the test position is selected or 
the test plug is mounted. The test facilities shall provide means for injecting 
currents, input signals, and monitoring all output points.

Initiate and Output/Tripping Logic

a. The BF Protection System shall be provided with the necessary 
auxiliaries to trip the failed breaker and the adjacent or back-up circuit 
breakers. For tripping of the bus breakers at least six (6) extra unused
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I
contacts shall be provided. It shall be possible to route the trip signal 
from the bus differential relay for tripping the bus breakers.

b. A hand-reset lock out relay shall be provided to prevent manual closing 
of the failed circuit breaker and the adjacent circuit breakers. Extra 
contacts shall also be provided for future use to block closing of the 
additional breakers in the future.

c. Breaker failure protection and tripping of back-up breakers shall give an 
alarm and local indications of the failed circuit breaker and adjacent 
breakers.

d. Breaker fail operation shall also be provided with contacts for use with 
direct transfer trip of the remote line end breakers, for event recording 
equipment and to block auto-reclosing.

The BFR shall be provided with a miniature circuit breaker control for the dc 
supply for each panel.

EW-20.3.9.2 CT Column Short-Zone Fault Protection (for live-tank breakers with CTs 
on one side only)

Protective relays shall be provided for detection and high-speed clearing of 
any fault between a circuit breaker and its associated CT column.

When a circuit breaker is open or is tripped, any fault between the circuit 
breaker and its associated current transformer shall be cleared high-speed.

The short-zone fault (SZF) protection shall be activated, after a short time 
delay, when the circuit breaker starts to open. Provide a timer (setting range 
of 20 ms to 200 ms in 10 ms steps) for each phase (when used with single 
pole-reclosing), which shall be started by the circuit breaker contact opening. 
When the circuit breaker is in the closed position the protection shall be de
activated.

Tripping may only occur when the following conditions are satisfied 
simultaneously:

a. The protection is activated

b. Current continues to flow after the breaker is open

c. The line, transformer, or bus protective relays have remained in their 
operated state.

This protective system may be part of the breaker fail protection but shall 
clear the fault high-speed and not through the breaker fail timer. The timer for 
activation of the short-zone protection shall be different from that of the 
breaker fail protection.

The tripping outputs of the short-zone protection may be the common to that 
of breaker fail protection: however, indication shall be given for short-zone 
fault and not breaker failure.
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EW-20.3.10 Feeder Protection

EW-20.3.10.1 General

The principle of the feeder protection system Is shown In the single line 
diagram. It shall be a complete and integrated protection for the feeder, the 
bus and overhead feeders In solidly-grounded networks.

The protection system shall employ modem microprocessor-based design 
preferably using numerical methods. Extensive self-checking and continuous 
monitoring function shall be provided to ensure security.

The relays shall be made insensitive to harmonics by use of proper filtering 
techniques.

Depending on the requirement specified In the Technical Data Sheet, the 
protection shall consist of phase and ground time and instantaneous 
overcuirent relays, directional phase and ground relays (if required) and 
reclosing relays (if required). Other relays such as bus protection relays, 
differential relays and features such as breaker failure functions, fault 
recording functions and metering may be included, if required In the Technical 
Data Sheets.

Alarm and signaling faalitles and a test switch at least for each group of 
relays for every feeder or for each individual relay shall be provided.

EW-20.3.10.2 Overcurrent Relay

The overcurrent relay shall consist of three phase units and a ground unit. 
Each unit shall have an instantaneous element and a time delayed element.

The overcurrent time delayed characteristics shall be programmable so that it 
shall be possible to field select definite time, lEC normal inverse, very inverse 
or extremely Inverse characteristics or equivalent US moderately Inverse, 
inverse, very Inverse or extremely inverse characteristics for phase units 
independently and different from the ground relay.

Each overcurrent unit shall be capable of being controlled independently by a 
directional relay through an input on the overcurrent unit. Overcurrent relays 
with built-in directional elements are also acceptable. The directional relays 
shall have the features described in Section EW-20.3.10.3.

Overcuirent relays shall include output contacts for tripping the associated 
breakers and for use in the substation alarms and event recorders.

Overcurrent relay setting ranges and parameters shall be as stated in the 
Technical Data Sheets.

The overcurrent relay, if required in the Technical Data Sheets, shall be 
provided with built-in fault and event recorder. It shall record all the analog 
voltage and current inputs as well as the operation of the output relays and 
the control inputs. The relay shall be able to store the last three fault records. 
The required software and other hardware needed to connect to a standard
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portable computer to access and analyze the recorded information shall be 
supplied.

EW-20.3.10.3 Directional Relay

I

I

I

TTie directional relay, when specified in Bid Drawings and the Technical Data 
Sheets, shall be used to control the directionality of the overcurrent reiays 
described above. The directional relay may be a separate unit or may be an 
integral part of the overcurrent relay.

The directional relay shall include three phase and one ground directional 
elements, if specified in the Bid Drawings and Technical Data Sheets. Each 
individual directional unit shall have an output contact for controlling the 
operation of the overcurrent relay.

Each overcurrent units shall have an instantaneous element and a time 
delayed element. The overcurrent relay should also include an overload 
element to monitor the line load and provide an alarm when the load exceeds 
a preset level for some time.

The relay shall be programmable so that is shall be possible to field select 
definite time, lEC normal inverse, very inverse or extremely inverse 
characteristics or equivalent US moderately inverse, inverse, very inverse or 
extremely inverse characteristics. It shall be possible to field select the 
characteristics for phase units independently and different from the ground 
relay.

The directional characteristic angle setting for the ground element shall be 
separate from that of the phase elements.

The relay setting ranges and parameters shall be as listed in the Technical 
Data Sheets.

For the phase directional units, the operational quantity shali be three phase 
current and the polarizing voltage shall be the non-faulted phase-to*phase 
voltage which is in quadrature with the current under unity power conditions, 
the current leading the polarizing voltage by 90°. Maximum sensitivity shall 
occur when the current leads the polarizing voltage by about 45° or 30° (field 
selectable). This is equivalent to the current lagging the system phase-to- 
neutral voltage by 45°C or 60°C.

For the ground directional unit, the operating quantity shall be the residual line 
current and the polarizing quantity shall be derived from the residual voltage 
of the line. The maximum sensitivity shall occur when the residual current 
lags the residual voltage by about 60°.

TTie relay shall also include metering facilities with numerical read-out for 
amperes, voltage, watts, vars, and power factor. The relay shall be provided 
with a built-in fault and events recorder. It shall record all the analog voltage 
and current waveform inputs as well as the operation of the output relays and 
the control inputs. The relay shall be able to the last three fault records.

Interfacing with the relay for settings, reading alarms and event data shall be 
performed locally with a built-in keypad and by a local PC. It shall also
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possible to communicate with the relay remotely, via a personal computer 
with a software, to read data, view or change settings and configuration, and 
retrieve fault information. The required software and other hardware that are 
needed to connect to a communication modem and a standard computer to 
access and analyze graphically the recorded information shall be supplied.

The directional relay shall Include output contacts for tripping the associated 
breakers and for use in the substation alarms and event recorders.

Provide a test switch for the directional relay. This switch may be common 
with that of the overcurrent relay.

EW-20.3.10.4 Reclosing Relay

When specified in the Bid Drawings and Technical Data Sheet, each feeder 
shall be provided with a reclosing relay which shall have a programmable 
auto-reclose sequence to be able to coordinate the Instantaneous and time 
delayed characteristics of the feeder overcurrent relay with the downstream 
fuses and reclose on the protected circuit.

The autoreclosure unit shall receive its start commands from the 
instantaneous and time delayed units of the feeder overcurrent phase and 
ground relay. The starting signal determines whether a high speed or delayed 
reclosures and time delays required for each reclosure, until a final tripping is 
made. Consummation of the pre-defined autoreclosure program or sequence 
shall cause the relay to lockout until the reclaim time has elapsed.

It shall have at least three programmable reclosing shots (one high speed 
auto-reclose and one to two delayed auto-reclosures) with adjustable dead 
times specified in the Technical Data Sheets. A trip fail timer shall be provided 
which starts when the recloser is started and causes the relay to go into 
lockout if the start input stays on for the duration of the preset trip fail time. 
The relay shall also have a reset timer which allows the relay to reset from 
lockout after a successful manual close of the circuit breaker. The reset time 
shall also be started after the final dead time following successful 
autoreclosing.

The reclosing relay shall be provided with at least the following inputs:

a. Enable or disable autorecloser from a switch
b. Breaker status via 52a or 52b contact
c. Start by overcurrent protection
d. Start by Instantaneous protection
e. Cancel or block autoreclosing and the lockout relay
f. Reset the relay from lockout

The reclosing relay shall be provided with at least the following outputs:

a. Close circuit breaker
b. Autoreclosing in progress
c. Block Instantaneous Overcurrent trip
d. Circuit breaker failed to close
e. Recloser out of service
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The recloser shall be provided with counters to count the number of 
successful first shots, second shots and third shots and the total number of 
unsuccessful shots.

Each feeder protection, if required in the Technical Data Sheets shall include 
a breaker failure protection function to provide a faster tripping of the main 
feeder. This function may be a separate unit or could be a built-in function of 
the overcurrent relay. The breaker fail function shall be initiated by any 
overcurrent trip to start a timer. When the breaker fails to open and isolate the 
fault, the breaker fail protection will trip the adjacent breakers after a preset 
time delay if the protective relay remains operated and also after checking 
that the current flowing through the breaker is still above a preset current 
level. If any of these conditions is not satisfied the breaker fail function resets 
and does not trip the backup breakers.

The protection system shall also provide protection for faults on the 69 kV bus 
that is fast enough to operate with 100 ms. Schemes using the feeder relays 
or a separate differential relay to provide this protection will be acceptable. 
The tenderer shall provide details of the scheme offered.

EW-20.3.11 Other Technical Requirements

Other features for the Substation Protection Relays, if required by the NPC 
are stated in the Technical Data Sheets.

EW-20.4 INSTALLATION

Installation will be by Contractor unless specified otherwise in Section B.1.0 of 
the Technical Data Sheets.

When the installation is by Contractor, such as for turn-key contracts 
complete details of proper handling, storage and transport, installation, testing 
and commissioning, performance, guarantees, etc. shall be submitted for 
NPC's review and approval.

EW-20.5 FACTORY ASSEMBLY AND TESTS

EW-20.5.1 Type Tests

EW-20.5.1.1 General

The Contractor shall perform a comprehensive type test on the prototype of 
the relays to confirm the adequacy of its design and the protection 
techniques. This test shall include all the necessary tests stipulated in lEC 
Publication 60255 (all applicable sections). ANSI Std. C37.90 and C37.90a 
and other standard tests done by the manufacturer, such as the following: 
power frequency, impulse, high frequency interference, surge withstand 
capability, sparic test, thermal capability, temperature dependency, 
temperature rise, static accuracy, power consumption, phase selection, 
dynamic accuracy, distance measurement, directional measurement, 
operating characteristics and others.
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EW-20.5.1.2 Type Tests Report

I

EW-20.6

EW-20.6.1

The Contractor shall submit six (6) certified copies of the results of type tests 
on each type of equipment to be supplied to show the adequacy of its design.

EW-20.5.2 Routine Tests

These test shall include material tests during manufacture as per 
manufacturer’s established practice and/or other approved standards. 
However, on electronic equipment, individual component tests and bum-in 
tests of important modules (temperature and voltage stress) shall be 
performed.

Routine testing shall be performed following the requirements of ANSI C37.90 
and C37.20 or lEC equivalent and shall include but are not limited to the 
following:

a. Dielectric (power frequency) test
b. Mechanical operation test
c. Grounding of instrument transformer cases
d. control wiring continuity test
e. polarity test
f. Functional test
g. Compliance tests (demonstrating compliance with all parts of this 

specification)

The Contractor shall furnish a detailed description of the tests, test 
procedures and results.

EW-20.5.3 Additional Testing

NPC reserves the right to specify further tests to be performed in order to be 
satisfied with the performance of the protective relaying system. Changes or 
additions in the testing procedures shall be mutually agreed upon by the 
Contractor and NPC.

Contractor’s proposal shall indicate all costs and number of days for the 
performance of actual model power system testing. The Contractor shall 
provide cost per day for NPC’s reference in case additional tests required by 
the NPC extend the testing time beyond what is actually required.

DATA AND DOCUMENTATION REQUIREMENTS

General

Contractor-furnished data and information shall be the guaranteed 
performance data, predicted performance, interface requirements and 
construction features of all Contractor’s furnished equipment. The accuracy of 
such information and its compatibility with overall performance requirements 
specified by NPC are the sole responsibility of the Contractor.

All information submitted as part of Proposal Data will become part of contract 
data for successful bidder.
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EW-20.6.2 Data and Information to be Submitted with the Proposal

Contractor shall furnish with his proposal the filled-in Section A.5.0 of the 
Technical Data Sheets.

EW-20.6.3 Data and Information to be Submitted During Post Qualification 

Contractor shall furnish during post qualification the following:

a. Filled-in Section B.20.0 of the Technical Data Sheets.

b. Contractor shall furnish the brochures and catalogues during post 
qualification to support the filled-in Technical Data Sheets and to allow 
NPC to evaluate the equipment/materials being offered

EW-20.6.4 Data and Information to be Submitted After Award of Contract

The following items shall be submitted by the Contractor after award of 
contract:

a. Outline drawings of the protective relay and accessories showing all 
critical dimensions and weights, including the following:

1. Mounting dimensions and details and transport dimensions:
2. Plans, elevation and sectional views;
3. Details of relay cubicle and its contents;
4. Control and power cable entrance openings at the relay cubicle;
5. Details of terminals and grounding connections;
6. Channel and support column outline drawing

b. Schematic diagrams for control and protection including interlocking 
scheme:

c. Arrangement of terminal blocks inside the panel;

d. Bill of material and parts list of relay cubicle components:

e. Protective relay instruction manual covering installation, operation and 
maintenance;

f. Certified test data, if specified in the Technical Data Sheets;

g. Detailed QA Program based on ISO 9001;

h. Type test reports summary sheets for the equipment types (or similar 
type) included in the Tender;

i. Routine Tests Reports;

]. ISO 9001 Certification of the proposed manufacturer;

k. Field Test to be performed and Field Test Reports duly signed by NPC 
representative(s); and

l. As- built drawings as finally approved.

NATIONAL POWER CORPORATION VI-EW-369



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. CONSTRUCTION. INSTALLATION, 
TESTING. AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

LuzP21Z1223SdQ

The Contractor shall provide in the manner, number of copies and within the 
time set forth in the NPC order, instruction manuals in accordance with 
Section GW-2.9 of the General Works.
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BID DOCUWEVTS

SECTION VI-TECHNICAL SPBOFtCATIONS
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SUBSTATION

LuzP21Z1223Sdo
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BID DOCUMENTS

SECTION VI - TECmiOM. SPSOnCATIONS

SUPPLY. DELIVERY, CONSTOUCDON. INSTALLATION. 
TESTING, AND COMMISSIONING OF 5 hf/A VtOA 
SUBSTATION

ANNEX A (TO BE SUBMITTED WITH THE BID PROPOSAL) 

A1.0 POWER TRANSFORMER

At.1 Technical Fetturea and Requirements

I

a. Manufacturer
b. Type and Designation
c. Country of Origin

A1^ Transfonner Deserfptlon

a. Number of phase
b. Insulation

c. Application
d. ^ss
e. Continuous rated output capacity at 

65*C max. temp. rise. MVA
f. $etf-cooled rating (OMAN)
g. Percent overload. %
h. Type of overload capability (specsfie

or short time emergency 
loading)

f. Type
j. Wirkding connections

1. H«w(ndlrkg
2. X-wfnding

k. Insulation level:
Nominal operating voltage level for 
equipment
1. Handing. kV
2. X*winding. kV
Rated Voltage for equipment:
1. H-wIndIng.kV
2. X-wfnding» kV
3. H/X*wlnding. neutral terminal, kV

Contractor's Data

NPC
Requirement

3-phase
Mineral oil
Substation
transformer

Outdoor

20%
According to iEC 

60354 normal 
cyclic loading
Two-winding
Trartsformer

Delta
Wye, grounded

69
13.8

725
15

25/15

Contractor's
Data

I Name of Firm Name 8 Signatue of Representative DeeigrBtton

NATIONAL POWER CORPORATICN mu \rt-eW(TDSH



BIO DOCUMCNTS

SECTION M - TECHNICAL SnORCATlONS

SUPPLY, DELIVERY. CONSTRUCTION, INSTALLATION, 
7ESTTNO. AND COMMISSIONING OP i MVA VIOA 
SUBSTATION
,, LigP2tZ1?23Sdq

m.

Basic Impulse Level:
1. H-wndIng, kV
2. X-windIng, kV
3. H/X'Windlng, neutral terminal, kV 
Exerting current at rated voltage and 
frequency and based on maximum 
MVA rating of high voltage winding 
not more than

MPC
Requirement

350
110

150/110

Contractor'a
Data

1.5%

A.1.3 Capitalized Cost for Transformer Losses

When comparing between tenders, the capitalized cost for transformer losses will be 
used;

I

1. No load loss at 100% of rated voltage on mld*(ap. (NL-L)
2. Load loss related to (LL)
3. AuxiPrary Loss for Stage 1 Cooling. (AuxL1)
4. Auxiliary Loss for Stage 2 Cooling. (AuxL2)

S 4.500.00/kW
S 3.2Q0.00/kW
S 1.7S0.00/kW
S 1.300.00/kW

In the bid evaluation, the figure ^ted above win be muttipRed by its respective 
guaranteed loss value In ktiowatts. and the resulting figures win be added to the bid 
price to give total evaluated price to bid comparison.

A.14 Transformer Guaranteed Losses

Trar^sformer Guaranteed Losses at Rated MVA. frequency, voltage & temperature.

Contractor's Oats
a. No-Load Losses. kW
b. Load Losses. kW
c. Stage 1 Coding Losses, kW
d. Stage 2 Cooling Losses, kW 
6 Total Losses, kW (a+b^^)

I Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION ED) Vl*EW(TDSV2



eiD DOCUMENTS

SECDONM-TEOMCAL SPECfFtCAnONS

SUPPLY, DEUVSPY, CONSTRUCTION, INSTALLATION, 
TESTING. AND COMMISSIONING OP 6 MVA VIOA 
SUSSTATTON

<««*P21Z122SSaQ

A.2.0 POWER CIRCUIT BREAKER

Ap2.1 Tschnical Characteristics and Require me rrts

Contractor's Data

I

e. Manufacturer 
b. Type and Designation 
e. Gentry of Origin

K2^ Circuit Breaker Electrical Characteristfes

I

a. Rated Maximum Voltage. kV
b. Rated System VoKage. kV
e. Rated Insulation Level

1. Short«duratlon Power 
Frequency Withstand Voltage, 
kVrms

2. Lightning Impulse Withstand 
Voltage. kV. (peak vaiue)

d. Rated continuous current at System 
Frequency, A fms 

6. Rated Short Time Withstand 
Current. KA rm$

f. Rated duration of short circuit 
current, sec.

g. Rated Interrupting Time, cycles
h. Maximum Symmetrical lnterruptir>g 

Capability, kA rms
i. Rated peak withstand current. kA 

rms

J. Redosing Duty Cycle 
k. Minimum redosing time, cycles

325

600

19

23

37
O-0.3S CO*3min 

CO
20

A^3 Clreurt Breaker Physical Characteristics

a. Medium of Interrupting
b. interrupting Module

SF6

NPC
Requirement

72.5
69

140

Contractor's
Data

Live Tank

Named Rrm Name A Signature d Representative Designation

NATIONAL POWER CORPORATION pm vi'Ewrn)S)-s



B1DD0CtMNT$

SECTION VI •TECHNICAL SPEOFI CAPONS

SUPPLY, DEUWY. CONSTRUCTION. INSTALLATION. 
TESPNQ. AND COMMiSStONINO OF S MVA VIGA 
SUBSTAPON

 LuzP21Z1223Sda

A.3.0 METALCLAD SWITCHGEAR

I

A.3.1 Technical Charactedstica and Requirements

a. Manu^ctuner
b. Country of Origin

Contractors Data

General Technical Data and Requirements for the SwHchgear

I

NPC
Requirements

Contractor's
Data

a. Rated service voltage, kV 13.8
b. Rated voltage. kV 15
e. Number of phases 3
d. Current ratrr>g

1. Continuous. A 600
2. Short -time withstand current 

kA rms.
18 both main and 
earthino drctiil

3. Peak Withstand Current kA 
peak

23 both main and 
earthino circuit

4. Short time current duration, 
see.

3 for both main 
and earthing 

drcurt
e. Rated Irtsulation Level

1. Power Frequency Withstand, 
kV rms 45

2, Lighting Impulse stand
voltage, kV peak 110

f. Rated Power Frequency, Hz 60
9- Material

1. Main Bus Coooer
2. Vertical Bus Coooer

h. Type of Mam Bus Connections Bolted
j. Vertical to Main bus connection 

method Bolted
j. No. of circuit breakers per vertical 

section one

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, CONSTRUCPON. INSTALLATION, 
TEST!NO, AND COMMSSlONINO Of S MVA VH3A 
SUBSTATION

I >frP?17t223SdQ

A.3.3 M«talclad Switchgear Physical Characterfstles

I

I

a. Typo (Outdoor, Indoor)
If outdoor, specify or "non
walV-ln’

b. Doors
c. Protection class appfled
d. Cable and/or Bus Duct Entrance

1. Power Supply
2. Power Feeder
3. Control cables

e. Rodent proofing

NPC
Requirement

Outdoor

NorhWatkH'n
Gasketed

IP 55

Bottom
Bottom
Bottom

Contractor’s
Data

To be provided

I

Name of Firm Name A Signature of Representative Designation
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BIO DOCUMENTS

SECTION Nfl - TECHNICAL SPEOPICATIONS

SUPPLY. OeUVERY, COWSTWUCTION, INSTALLATION. 
TESTING. AND COMMISSIONING Of S MVA ViGA 
SUBSTATION

 UizPJl2l223Sdg

A.4.0 LINE PROTECTION SYSTEM

A.4.1 Technical CharacteKstlcs and Requirementa

a.

b.

Contractor’s Data
Country of Origin
1. Main Relay
2. Back - up Relay 
Manufacturers
1. Main Relay
2. Back-up Relay
3. DEF Protectfon
4. Auto*recloslng Relay
5. Synd'iroA/oKage Check Relay
6. Stub Protection
7. Transmission LIr>e Overvoltage 

Protection
3. Remote Back-up Protection 
9. Fault Locator

AA2 Une Parameters

a. Voltage ratlr>gl kV
b. System grounding

NPC
Requirement

69
Sol Idly grounded

Contractor's
Data

A^.3 Instrument Transformer Requirements

a. VT Ratio

b. VT Secondary Voltage
c. Current Transformer Secondary 

Rating, A
d. Current Transformer Ratio
e. Frequency

350/600:1
116/66.4Vi^5 
with System 

Voltage 69kVu,

1 A
600:1A

60 Hz

Name cpf Firm Name & Signature cpf Representative Designation
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6ID CX)CUh^NTS

secnoN VI - techmical spectncATiONS

SUPPLY, DELrVERY, CONSTRUCTION, INSTALLATION, 
TESTING, AND COMMISSIONING OP 5 MVA VIGA 
SUBSTATION

llgP21Z12g3Sdq

A.4.4 Protective Line Relay Technical Features and Characteristics

NPC
Requirement

Contra ctor1a 
Data

a.
b.

c.

d.

Construction
Required no. of protection relay sets
per line
Type

1. Main

2. Back-Up
For Main distance relay used:

1. Required no. of measuring 
zones for protectJon

Microprocessor 
based and/ or 

Numerical

Two sets per line

Distance
Relavf21)

Dfrectlonat/ 
Directional 

Ground Over 
Current Relay 

(67/67G^

At least three 
forward

directional time- 
stepped zones 
designated Z1, 
Z2, and Z3 with 
Z3 being able to 
be set In reverse 

direction

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION CD) VI*EW{T0S>7



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, CONSTRUCTION. INSTAllATION, 
TESTING. AND COMMISSIONING OF 5 MVA VIGA 
SUSSTATTON

Lu2P2tZ1223SdQ

A.5.0 SUBSTATfON PROTECTION SYSTEM

A.5.1 Technical Characterfstfca and Requiramanta

Contractor's Data
a. Country of Origin

1, Transformer Protective Relay
2. Breaker Failure Relay
3, Bus Protective Relay
4. Feeder Prolectlve Relay

b. Manufacturers
1. Transformer Protective Relay
2. Breaker Failure Relay
3. Bus Protective Relay
4. Feeder Protective Relay 

e. Model No.
1. Transformer Protective Relay
2. Breaker Failure Relay
3. Bus Protective Relay
4. Feeder Protective Relay

d. Posver Requirements, DC supply
1, Transforme r Protective Relay
2. Breaker Failure Relay
3. Bus Protective Relay
4, Feeder Protective Relay

e. Heat D'ssipatron. 8TU
1. Tra nsformer Protective Relay
2. Breaker Failure Relay
3. Bus Protective Relay
4. Feeder Protect Relay

A.5.2 Instrument Transformer Data

NPC
Requiremertt

Contractor's
Data

a. VT/CCVT Ratio

b. VT/CCVT Secondary Voltage
c. Current Transformer Secondary 

Rating

d. Current Transformer Ratio

350/600:1
115/66.4 Vl<5 
with 69WLh. 

system votlaoe

1A
600/500/400/300/ 

200/100:1A

Name of Firm Name 6 Signature of Representative Designation
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BfD DOCUME^^^

SECTION VI-TECHNICAL SPECtRCATlONS

SUPPLY, DELIVERY, CONSTRUCTION, INSTALLATION, 
TESTING, AND COMMISSIONING OF S MVA VIGA 
SUBSTATION

LuzP2121223Sdq

A.5.3 Bus Protection Technical Features and Characteristics (69 kV Busbars)

NPC
Requirement

Contractor’s
Data

a. Construction

b. Operating Parameters
1. Bus differerTtial relay

a. Function Time
b. Setting Rartge

2. Lock-out relay
a. Type
b. Operating ^me, ms

c. No. of contacts required
d. Trip coil voltage operating 

range
e. Contact ratings

1. Continuous
2. 1 min.

Micro-processor 
based design 

(numerical/digrtaf)

<13 ms
10 - 200 V

Manual reset
<9ms

to be coordinated 
with no. of 

associated relays

70-145 Vdc

20 A
40 A

A.5A Over Current Relays Operating Parameters and Technical Features 
(If Required)

a. Construction
Micro-processor 

based design 
(numerical/digital)

Name of Frm Name & Signature of Representath^ Designation
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BID DOCUMEMTS

SECTION VI • TECHNICAL SPEDFTCATlONS

SUPPLY, DEUVERY, CONSTRUCTION. NSTAtlATlON. 
TEST!NO. AND COMMISSlONTNO OF S k*VA VIGA 
SUBSTATION

LuzP21Z1223S(fa

ANNEX B (TO BE SUBMITTED DURING THE POST-QUALIFICATION) 

B.1.0 GENERiU. TECHNICAL REQUIREMENTS

B.t.1 Project Requirements

An standard accessories. Including those not Indicated In this Specification, shall be 
furnished.

The detailed work to be performed by N PC or Contractor for the Project shall be as 
folTows:

NPC Contractor

Design & Engineering 
Fabrication & Manufacture of
Substation Equipment and Its
accessories per spectflcatlon 
Factory Tests (Design & Routine) 
Packing and Delivery to Port of 
Loading
Delivery from Port of Loading (FOB) 
to Port of Entry (CIF Port of Entry) 
Loadrng/Unio^fng 
Delivery from Port of Entry to Site 
Unloading at Site or NPC Stockyard 
Storage, Movtog and Care of Goods 
Checking All Parts (at Derrvery Port 
or Site)
Unpacking (at Site)
Foundations 
FourvJatlon Piers 
Interconnecting Shipping Sedtons 
Tods for Installation and Testing 
Installation
Tools tor Ma1nter>ance 
Spare Parts
Cable and Wire Connections 
Cable Schedule
Oil Fitting and Treatment of Oil (for 
transformers, reactors)

1 WPC r9pr99»ntatfye(s) fo witness Facftyy Routirye Tests, if ntjuind in the Technicei Dsts Sheets of every 
eovJpment.

Name of Firm Name & Signature of Reprasentatve Destgnatfon
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFIGATIONS

SUPPLY, DeUVERY, CONSTRUCTION, INSTALLATION. 
TESTING. AND COMMISSIONING OP S MVA VIGA 
SUBSTATION

LigP2tZt223Sdq

ReW Testing (Pre-Commissionrng)?

Cafibration of Instrument & Controls 
Quality Assurance Control 
Tovc#Hjp Paint 
Commissioning 2

NPC

X*

T

Contractor

X

The services of a competent field service engineer or technician is 
under this contract (i9, is noi)

B.1 ^ Site Condltlone and Envfronment

required

I
The expected environmental and meteorological conditions for the location of the 
equipment InstaTfation are a$ follows:

NPC
DescfIptJon Require me rda

a.
b.
c.

d.
e.

f.

g*
h.

Elevation above sea ievef 
Equipment location (indoor, outdoor)
Ambient conditions at equipment location
1. Temperature rar>ge *C
2. Reiafive humidity %
Maximum outdoor daily average temperature. aC 
Outdoor air corKJitions:
1. Tropical (Yes, No)
2 Dust or Salt Laden (Yes. No)
Degree of Contamination (specify light, medium, 
heavy, or very heavy per iEC Std.)
Maximum design wind vetocity, kph 
Required creepage distance. mm/kV (Based on 
max. phase (o phase vottage)
Flood level above equipment pedestal, mm 
Other outdoor abnormal conditions: (Yes. No)
1. hurricane (typhoon)

Not higher than 1000m
Outdoor

_______0-40_______
75 «»g5 f>OT»condensing

32

Yes
Yes

Very Heavy
240 koh

31
300

Yes

Design for seismic load (Yes, No): If Yes, refer to 
Section EW-1.10 of the Technical Specifications 
a. Acceleration Factor (horizontal)

1, Seismic zone ^ctor, Z
Yes
0.4G

Equipment shall be shipped, prepared and protected 
for outdoor storage for period of: year Oned)

NPC npfB9«nt9tN$ ro approve pnxeduna prepared Py Cotibsdot and kvrtness every fiefd testing and 
commissioning to be eonduefed for eacfioftbe svtsisthn equipmenl.

Name of Fern Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION Nfl - TECHNICAL SPECIFICATIONS

SUPPLV, DELIVERY. CONSTRUCTION, INSTALLATION. 
TESTING. AND COMMISSIONING Of 9 MVA VIGA 
SUBSTATION

LtttP2tZt223Sda

B.1.3 Other General Requlrernents

I
Description

a. Latest Edition of ANSI Standards in original book 
bound form to be provided for the foUowrng 
equipment:3

1. Power Transformer

2. Power Circuit Breaker
3. Disconnect Switch
4. Surge Arrester
5. Instrument Transformers
6. Metal Clad Switchgear
7. Protective Relays
8. Grounding System

NPC
Requirements

Refer to Codes and 
Starvdard under 

Technical 
Specifications.
^ ditto —

ditto —
ditto —

— ditto—
— ditto —
— ditto —
— ditto —

I

b. Hardware and Software to be provided as a 
complement for the submission of Pinal/As-Built 
Drawings
1. Type

2. Processor

3. Clock Frequency
4. RAM capacity. GB
5. Hard disk capacity. TG
6. Sound card
7. Video card capacity

8. Monitor 

Software;

1. Operating System

2- Microsoft Office

_____________________
PC compatible Laptop
Intel Core i9 or Latest 
available on time of 

award
Fastest available

128 GB min.
2 TB min. (7200 RPM)

64>blt Stereo
Largest available
14* LED SVGAf 

color monitor

Latest Windows 10 Pro 
OS with Hardcopy and 

________ CD________
Yes, Professional 

Edition Latest Version 
to be provided with 
hardcotJy arto CD

9 The cost of ANS! Slsndanfs to be supplied tbeff be Mfdedln tho costofoBch equipment.

Nameof Rrm Name & Signature of RepresentatVa Designation
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BIO DOCUMENTS

SECTION M-TECHNICAL SPEC)P1CAT)ONS

SUPPLY, DELIVERY, CONSTRUCTTON. INSTALLATION, 
TESTING. AND COMMISSIONING OP 5 MVA VTOA 
SUBSTATION

UgP21Zt223S«*I

I
D«5cription

3. Autocad Software

Peripheral ConnectMtv:

1. Communication Interface

2. Network interface

3. OVD ROM/WRITE
4. OVD ROM Drive provtded
5. Portable mouse provided
6. Built-In i.Unk (IEEE 1394) port
7. 10/100/1000 Mbps RJ-45 PCf based 

with Wake-on LAN, DMI Capable
Power Supply;

1. Voltage

2. UPS for the computer to be provided 
L/nffsfo be provided:

1. Laptop

NPC
Requirements

Yes. two (2) sets of 
latest version to be 

provlded*v^ Hardcopy 
and CD

RS 232-C and USB 3.0 
Ports________

Yes. 10/100/1000 
MBps (built In)

Yes, latest version
Yes, latest speed

Yes
Yes

Yes

100-240 VAC, 
1-d>. 60 Hz

No

Four (4)4

4 For 099 of Detfgn and Development Oeparlment (2 oniti), SPUG* Palawan (1 \jnf0 and Prefect Manapement 
Oepartment. (1 unit} to be Included in the cost for Substation epoipment

Name of Firm Name A Signature of Representative Designation
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BfD OOCUMEKTS

SECTION VI - TECHNICAL SPECfFfCATrONS

SUPPLY, OEUVERY, CONSTRUCTION, INSTALLATION, 
TESTINO, AND COMMISSIONING OP 5 MVA VICA 
SUBSTATION

LittP2l2l2?3S<#g

B.Z1

B.2.0 POWER TRANSFORMER 

Technical Features and Requirements

Angular displacement for (hree-pbase 
transformers (specify ANS! $td. or 
vector group symbof if lEC Std is 
applied)

Winding materfat shall be:

a. H-windlng
b. X>wi*ndlng

B.2.2 Capacity Ratings

The maximum slmuttaneoirs continuous foacTmg, hi windings without exceeding the 
temperature rise nmitations. under each cooling conditfen. shall be as follows:

NPC
Requirement

ANSI Std. 
or lEC Std.

cooper
copper

Contra ctor*8 
Data

a. Winding
b. MVA Rating, per phase

1. H-w*ndlng
2. X-winding

c. PF (lead/tag)
d. Type of cooling
e. Temperature Rise top oil, 

*C/Average Winding Temperature,
•c

H&X

0.65 lag
OA

65/65

B.2.3 Impedance

a. impedance (Percent/MVA Base) at 
85*C

t. M-X winding at 5 MVA 

Audible Sound

a. Average audio sound level not more 
than, dB 
with excitation of

Manufacturer’s
Data

£ 70
100%

Name of Rrm Name & Signature of Representatve OesignaCon
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BIO DOCUMENTS

secnoN VI - technics, speofications

SUPPLY, DELIVERY. CONSTRUCTION, INSTALLATION. 
TESTING, AND COMMSSrONtNO OF 5 MVA VIGA 
SUBSTATION

I
I
I

I
I

B.2.S Bushings

The Contractor shall provide bushings as follows:

a. Bushing dass and standard: 
HVterminafs (H):

1. Rated current, A
2, lr>$ulation Class
3. BILfnkV
4, Creepage length, mm 
LV termlf>als (X):

1. Rated current A
2. Insulation Class
3, BlUnkV
4, Creepage ler>gthr mm 
LV neutral terminal, (Xe)

t. Rated current A
2. Insulation Class
3. BIL In kV
4. Creepage length, mm

b. Provision for potential taps on the 
condenser bushings
H-termlnal bushings

c. Provision for test taps on the 
condenser bushings
HLfermlnal bushings

d. Terminal connectors shall be 
provided as listed below. Each 
terminal shall have a maximum RIV 
level of 10 microvolts when 
energized at 125 percent of the 
rating of the associated winding,

NPC
Requirerrtent

To match MVA 
rating plus 
overload

72.5
350
2248

To match MVA 
rating plus 
overload

15
110

>465

same as for LV 
(X)

termlf>al
15
no

>465

To be provided

To be provided

Contractor's
Data

Named Firm Name & Signature of Representative Designation
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BfD DOCUMEKTS

SECTION VI - TECHVrGN. SPecmCATTONS

SUPPLY. 06UVERY. CONSTRUCTION, INSTALLATION, 
TESTING. AND COMMISSIONING OF S WVA VIGA 
SUBSTATION

Lu?P2tZ1223»*>

NPC
Requirement

Contractor’s
Data

I
I

Temilnal

(H)

(X)

(HoX®)

6.2.6 Tsmpsraturs Indicator

a. Supply of dial-type wndlng 
temperature Indicators mounted on 
the transformer for fop oil and hot 
spot temperatures mounted side by 
side svlth each other approximately 
1500 mm above ground level

b. Monitodng Equipment for Remote 
Temperature Ir^ication shal be 
provided (Yes. No)

Spot
1. Type
2. Resistance Coil Hot 

Temperature indicator 
(Specify Quantfty/phase)

3. Transfer Switch
4. instrument for Panel Mounting 

(size)
5. Required points for rerrrote 

digital temperature recorder
e. Equipment for Data Logging 6

1. Number or Number Per Phase

2, Type:

Description of Connector

Manufacturer's
std.

Manufacturer's
std.

Manufacturer’s
std.

To be provided

To be provided5
Microprocessor

based

1/phase
To be provided

19" rack

To be provided
1/phase

Resistance
Temperature

Detector

I
* CeffbehsralfedmthesafmrxkforTrensformerOpefStionCotTtretSYSfem.
0 TTwss functions shaft ba Infagratad fn tha Trsnsforwer monitonng and eontnt system.

Name of Firm Name & Signature of Representative Designation
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I BID DOCUMENTS

SECTION VI - TECHNICAL Sf^ClPCATlONS

SUPPLY. DELIVERY, CONSTRUCTION. INSTALLATION, 
TtSTINO, AND COMASSIONING OP S MVA MCA 
SUBSTATION

LtgP2tZt223Sdq

B^.7 Sudden Preesure Relay

a. Sudden pressure relay

b. Type
Sudden Pressure Relay alarm/ trip 
of the Transformere shelf be 
Integrated In the:

NPC
Requirement

To be provided
Manufacturer’s

Data

Main Control 
Switchboard

Contractor's
Data

B.2.8 Annunciator

a. An nu ndator in the remote 
transformer control cubicle

B.2.S Transformer Taps
a. The taps specified In B.2.10 shall be 

full capa^ taps and shall be 
connected as described therein.
1. The taps, upon which afl ra^ngs 

shall be based, shall be for the:

High Voltage Winding, kV 
2. The transformer shall be 

shipped with a: (specify on- 
toad. no-had) tap ^ar>gers set 
at these taps

B.2.10 Tap Changer

To be provided

69 ±10% at 
0.625% steps for 
the on-load tap 

changer

on-load

I
I

a. On-Load Tap Changing Mechanism
1. A load tap char>glng 

mechanism for the transformer
2. Taps above ratlr^g shall be 

(percent steps/number)
3. Taps below rab'rrg shall be 

(percent steps^umber)
4. Operation and Control
5. Tap changer rated current. A
6. Power supply for motor. V
7. Power requirement, motor, kW
8. Degree of protection of 

transformer eontrd system 
panel

To be provided

0.625%/16

0.625%/16
Remote

By Contractor
By Contractor
By Contractor

IP 44

Name of Frm Name & Signatur© of Representative Designation
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I
I

b.

c.

Protectrv© relay (oiVRow operated) 
and a sudden-pressure operated 
protection refay with trip contact for 
the conservator of LTC 
Afl tap changer functions, Including 
tap changer position sensing, 
selection and display of *Atito- 
Manuar mode, olf-flow and sudden 
pressure operated relays (analog 
outputs4*20 TTiA) shall be Integrated 
In the Transformer monitoring and 
con^l system and MBSC

NPC
Requirement

To be provided

Contractor's
Data

Yes

1 Bushing Current Transformer and Potential Devices

I

I

a. Bushing current transform ers writh 
multi-ratios shall be supplied at the 
following terminals:

b. Rated primary cument. A;
1. H-bushIng
2. X-bushIng

3. Neutral

c. Rated secondary current, A:
1. H-bushfng
2. X-bushing
3. Neutral

d. No, of Cores:
1. H-bushIng
2. X-bushIng
3. Neutral

e. Core Assignment

I

1

2.

H-bushIng: 
Core 1 
Core 2 
X-bushIng: 
Core 1 
Core 2

H & X (where 
applicable) & 

neutral

600
600

To be based on 
the design 

requirements of 
the protection 
system by the 

supplier

1 A
1 A
1 A

Melerinq
Retayinq

Metering
Relaying

Name of Firm Name & Signature of Representative Designation
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3, Neutral bushing:
Corel

f. Accuracy dBSs:
Y. Metering Core 
2. Relaying cores

0,2.12 Auxiliary Power Supply

a. 230 VAC
1. No. of phase
2. No. of wire
3. Frequency, Hz
4. Short Circuit CapabiPty, kA 
$, System
6. No. of set

b. DC supply voltage
1. Voltage
2. No. of set
3. Short Circuit Capablffty, kA
4. System

0.2.13 Oil Preservation System

NPC
Requirement

Relaying

0.2
0.2

Contractor’s
Data

1-phase
2-wire

60
50

Ungrounded
1

125

25
Urnrounded

a.

b.

c.

The conservator type of oil 
preservation system of the 
transformer shad be of the: (spedfy 
disphmgm, nftrpgen gss sealed, etc.) 
A slngle^float Buchholz relay each 
main conservator connecM as 
leakage detector for the diaphragm 
of the air-bag type
A norwetum valve with trip contact 
and automatic c1os1r>g action for each 
mein conservator. Isolatiirg the 
conservator when back-flow to the 
transformer corresponding to the 
breathing action is exceeded

Diaphragm

To be provided

To be provided

B.2.14 Insulating Oil

a.

b.

Insulating oil shall be mineral oil In 
accordance wHh ASTM D3437 
(Typo I, Type II)
Mineral oil shall be Polychlorinated 
Biphenyl (PCB) free

Per Manufacturer 
recommendation

Yes

Name of Firm Name 6 Signature of Representative Designation
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c. Additional Properties:
1. Min. Rash Point. ®C (ASTM D92)
2. Pour Point, max. °C (not higher 

than)
3. Krriematfc, Viscosity at 40*C
4. Beet Breakdown limit (lEC 

60156 Sphe.E1ectr.)

NPC
Re<tuirement

145

■40
Max 12

Contractor’s
Data

Min 30

B.2.1 S The following thafi be provided to facilitate handling the transformer

Yes
a. Standard Skid Base of Heavy Steel 

1. Without Wheels

6^.16 Bushirsg Location

The location of the bushings of the transfonner shall be as shown below:

Left Hand
Hioh VoHaae Side Terminal

Right Hand

Neutral Terminal Ho or Xo when required

Low Voltage Side Terminal

Nof9: Locethn of the tertrary and the rmjtrsf (ermfrai tsntatf^. FhaJ afrengemont $heff
depend on the fhal layout of the substation end the substation equipment

B.2.17 Oil Filter Unlta

I

a. Oil Rller Units for each OLTC tank To be provided

b. Type

c. Filter Accuracy
d. Residual water content in oil after 

filter

Outdoor 
stationary type 

mounted on 
transformer tank
10 mm or better 

Less than 10 
Piwi

Nameof Rrm Name & 8lgr>ature of Representative Designation
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I
I

I

B.2.1B Tssts and Ex|>ariance Raqulrementa 

Normal Tatts

a. Is ^nsformer design new or of 
previous design wHh the same rating 
and voltage lewt?
1. tf new. design (type) tests end 

reports are required
2. If previous design of same 

rdtlr>g and voltage, certified 
type test reports of duplicate 
pmduction type are acceptable

b. Routine tests on all the transformers 
whether new or of previous design

c. Certified Routine test reports
d. Additional tests are required 

(Yes/No). if Yes. see B-2-18.2
e. Test reports of licenser instead of 

his own (Contractor) Is:
f. Test frequency requirement (Power)
g. Factory Acceptance Tests (Routine) 

to be witnessed by NPC 
representative

h. Required no. of personnel to 
witness Factory Acceptance Tests

NPC
Requirement

By Contractor

Yes

Yes

To be performed
Yes

Contractor's
Data

Yes

not acceptable
60 Hz

Yes

Three (3)

B.2.18.2 Additional Tests

If additional tests are required (see B.2.16.1.d}, they shafl be as follows:

a. AH the special tests mentioned In lEC 60076*1 Sub^dause 10.3 except for the 
short circuit withstand test

b. One-hour low frequency induced dielectric tests which Is required on all 
termlrrals.

8.2.18.3 Equipment and Manufacturer's Experience

a. The manufacturer should have been 
in the business of manufacturing 
power transformer of the same 
vottage level or greater for rw1 less
than: years _______ 10_______ _______________

Name of Frm Name & Signature of Representative Designation
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TESTING. ANO COMMISSIONINO OP 5 MVA ViGA 
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b. The manufacturer must have a 
reference overseas (cvtstde 
country of origin) supply record of 
the type of power transfbrmer befr>g 
offmd: units

c. The reference power transformers 
being offered at least from three (3) 
different power utHIttes at tropi^l 
countries or countries having the 
same climatic conditions as that of 
the Phfls. should have been In the 
actual service and operating 
satisfactorily for not less than: years

NPC
Requirement

Contractor's
Data

20

Not9: Experience tess then what Is reQuwed wf/t be ground for rejection of bids offered.
Proof of satisfactory performance from at least three (3) different power utiWes 
shaH be submitted as compHar>ce with the requrements end hr NPC reference. 
Non^submlsshn of the requirement shall also be considered as a dlstjuafificatlon of 
the bkt being offered.

042.19 Auxiliary Power Supply

The items listed below shall be designed to receive the follosviirg voltage source:

a.

b.

I

Space heaters for the transformer 
control cubicle. Vac 
Internal lights and convenience 
outlets

c. Motors

d. Annunciator source
e. Indicating lights for position indicator 

of operating mechanism

B.2.20 Spares and Spate Parts

230 Vac. 1-^60 
Hz

230 Vac.
Hz

230 Vac. 1-^. 60 
Hz

125Vdc.+10%.- 
15%

125 Vdc, ♦10%,- 
15%

The following spares and spare parts aside from those Contractor's recommended 
spare parts shall be furnished for the transforniarforVlQa Substation.

a. Bushings for the high voltage 
terminals complete wf gaskets and 
oil. IfoA-filled:

*H* terminals ^-
'X'termfnafs _
•Xo*terminals

1 unit
1 unit
1 unit

Name of Firm Name & Signature of Representative Designation
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b.

c.

d.

e.

f.

g-

Set(s) of gauges and Ihermometefs 
of each type used
Set(s) of gaskets for cover, manhole, 
hand •holes and piping connections 
Buchhotz, single-float Buchholz, 
sudden pressure and winding 
temperature relay of each type used 
Amount of silica gel n container (25 
kg) enough to refill the dehydrating 
breaker
Transformer Main Tank Rupture Disk 
Bursting set
OLTC Rupture Disk Bursting Set

NPC
Requirement

N/A

Contractor's
Data

1 can

N/A
N/A

AH spare parts subject to damage or deterioration by moisture shall be packed in 
moisture-proof mat^al. All spare parts shall be Interchangeable with and Identical in 
all respect to the original parts,

AH transformer of one size and type and aH transformer components of the same 
rating shal be fully interchangeable.

6.2.21 Toots and Appllar>ea&

In addition to those tools and appliances recommended by the Contractor for the 
transformer, the following toots and appitarices shall be supplied for the transformer 
of VToa Subsfatton.

a. Manually operated Jacks of ample 
capacity for lifting the transformer to 
place or position steel roHera during 
installation at job site (number of 
set/s)

b. Set of any special tools, wrenches 
and equipment that may be 
rtecessary or convenient for 
assembling/ disassembling the 
transformer (number of set's)

c. Set of slings enough to lift 105% of
the transport weight of the
transformer

1 set (4 units)

1 set

Name of Firm Nama & Slgr^ature of Representative Designation
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B.2.22 Other Technical Data to be Rriecf-ln by Contractor

The Contractor furnished data and information are Included in this SpecificsUon to 
Indicate the guaranteed performance data, predicted performance, interface 
requirements and construction features of ail Contractor furnished equipment The 
accuracy of such information and the compatibirrty of such rnfbrmation with overall 
performance requirements specified by UPC are the sole responsibility of the 
Contractor.

B.2.23 Other Technical Data by Contractor

Contractor's Data
a. Manufacturer

1. Transformer
Type and Designation 
Country of Origin

2. Bushing
a) H-Terminal

Type and Designation 
Country of Origin

b) X-Terminal
Type and Desigrtatlon 
Oduntryof Origin

c) Y-Termlnal
Type and Designation 
Country of Origin

d) Neutral
Type and Designation 
Osuntry of Origin

3. Orvtoad Tap Changer 
Type arid D^lgnation 
Country of Origin

4. Transformer Control System
b. Winding Corrstructfon

1. Volts per turn. V
a. H
b. X
c. Y

(layer, disc, eta)

C, Core Construction 

1. Area per limb, cm2
(core, shell)

Name of Fm Name & Signstire of Representative Designation
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Contractor's Dsta
d. Exciting Current

1. St rated voltage
2. at 100% voltage

a. Resistance per phase, ohm
1. H-windrng
2. X-windfng
3. Y-wir>dlng

f. Winding DIstn'buted Capacitance per 
Phase (microfarsd)
1. WMIng to Ground

a. H
b. X
c. Y

2. Between Winding
a. H-X
b. H-Y 
a X-Y

g. Bushing Capacitance (stud to tap/lap 
to flange), pf

a. H
b. X
c. Y
d. Z

h. CT Capacitance to Ground, pf
i. Estimated Natural Resonant 

Frequency
j. Cooling Power Required

1. First step coofing. kW
2. Second step coofbg, kW

k. Coolers
1. Quantity
2. Surface area, each (cm7)
3. Winding Hot Spot Temperature 

Setting. *C
a. High Temperature Alarm
b. High Temperature Trip
c. Rrst Step Cooling (ON)
d. Second Step Cooling (ON)

l. Far«
1. Type
2. Quantity
3. Motor size, hp
4. Motor speed, rpm
5. Capad^. cfm

Name of Frm Name & Signature of Representative Designation
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B 3.0 POWER CIRCUIT BREAKER

B.3.1 Application

B.3.3

a. Breaker Application
b. Frequency of operation» No ./Year

NPC
Requirement

Substation
75

B.3.2 Other Circuit Breaker Electrical Characteristics

a. Rated Permissibte Tripplnp Delay, 
sec

b. Minimum Dead Time to insure that 
dosing time is not too short

Manufacturer's
Std.

By Contrador

Other Circuit Breaker Physical Characteristfce

Outdoora, Location (spedfy indoor, outdoor)
b. Enclosures (specify single poie 

tank, ti)ree»pote tank)
C. Number of Interrupting 

Modules/Pote
d. Mounting on: (spedfy indMduai 

foundation, common foundation, 
frame)

e. Phase Spacing between centerfine 
of single phase tanks, mm

f. Phase Spadng between tops of 
bushings (if provided In common 
enclosures)

B.ZA B us hing Characteristics

a. Voltage class, kV
b. Creepage length, mm
c. Maximum cantilever strength, kg
d. Must be suitable for Prve line 

washing:
6. Internal bushirtg insulation

Contractor's
Data

By Contractor

By Contractor

By Contractor

2000

By Confractor

72.5
^247.5

By Contractor

Yes
SF6 oas

Name of Frm Name & Signatre of Representative Desigr^atXx)
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B.3.9 Operating Mechanism and Auxlflaries

a. Operating mechanism
b. Motor Operating mechanism voltage 

(AC. DC)
c. Closing coll vottage (AC, DC)
d. Tripping Mechanism

1. Number of trip colls (circuits) 
per pole

e. Tripping mechanism Vottage, Vdc
f. Number of additional convertible 

auxiliary contacts above those 
normaity required for circuit breaker 
operation

g. For compressed gas or air blast 
circuit breakers, on decrease of gas 
pressure befow minimum value of 
the circuit breaker
1. If dosed, shall be

PT - Prevented from 
Tripping
TA • Trip Automatically

2. if open, shall be
PC • Prevented from 
Closing
CA - Oose AutomaticaHy 

B.3.6 Miscellaneous Aeeessorfes

NPC
Requirement

Motor Spring 
Charged

230 Vac. 10. 
60Hz

125 Vdc

One
125 Vdc

10A.10B 
all prewired to 
terminal block

Contractor's
Data

PT

PC

a. Breaker Position Indicator (both 
mechanical & tight)

b. Manual Closing Device
c. Operatiorts Counter
d. Cable duct from the control cubfde 

down to cable trench

e. Type and size of Ground terminal 
connectors to be furnished by the 
Contractor for the drcuit breaker 
shall be suitable for (specif size of 
conductor)

Yes
Yes
Yes

To be provided
> 100 mm2

insulated tin- 
annealed 

stranded Cu 
conductor 

PVC Insulated

Name of Firm Name & Signature of Representatve Designation
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I

f. Required no. of ground terminal 
connectors on the strricture of the 
breaker
1. If mounted on individual 

structure
2. If mounted on common 

structure

6.3.7 Alarm Devices

NPC
Requirement

Contractor's
Data

All aiarni Irtdicatjng devices shall have 
electrically Independent contacts to be 
used on (volts dc) control system to 
open or close 0.1 amperes Inductive 
circuit

B.3.8 Service ar>d Maintenance

DPDT

125 Vdc

a. Minimum pennissible number of 
Interruptions before any contact 
check or mechanical cheek with 
opening of gas compartment Is 
necessary;
1. at 100% short tircurt rated 

current

2. at rated continuous current

3. mechanically

b. Leakage rate of SP6 per year, %

6.3.9 Test and Experience Requirements

6.3.9.1 Teat Requirements

a. Is breaker design new or of previous 
design with substantial changes In 
design and/or rating (Yes. No)
Note: If yes, certified design 

tests and reports are 
required

20 for all types of 
breakers

6000 for a II types 
of breakers

3000 for ail types 
of breakers

< 1 for all types 
of breakers

By Contractor

Yea

Name of Firm Name & Signature of Representative Designation
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b.

c.

I

e.

f. 
9-

h.

Design test and repofts required 
(Yes. No)r
Certified test design reports of 
prototype or duplicate production 
type are acceptable (Yes. No)7 
Additional tests are required (Yes. 
No) If yes, see B.3.9.2 
Test reports of licenser Instead of 
hfs own (Contractor) Is (not 
acceptable, acceptable)
Test frequency requirements 
Factory Acceptance (Routine) Tests 
to be performed on each ty^ and 
voltage rating of the equipment 
Factory Routine Tests to be 
witnessed by NPC Representative 
Required no. of NPC personnel to 
witness Factory Acceptance Test 
(FAT).

NPC
Requirement

Yes

Yes

Contractor's
Data

Yes

not acceptable
60 Hz

Yes

Yes

I

B.3.9.2 Additional Tests

If additional tests are required (see B.3.9.1d)r they shall be as follows:

Manyfachjrei^s tests standards not within the soecffied tests of ANSI or tEC
Standards.

B.3.9 J Equipment and Manufacturef's Experience

a. The manufacturer should have been
in the buslr>ess of manufacturing the 
equipment of the same voltage 
rating or greater for not less than: 
years _

b. The manufacturer must have 
overseas (outside country of origin) 
supply record of Power Circuit 
Breakers of the same voftage rating 
or greater of riot less than:

10

20 sets

7 ContractQt p/ace In the dafa 'auPmAfed* or Vfl? svbmHr. ‘wfJJ perform'tsr "bod been performed'
B$ eppreprtale.

Nameof Frm Name & Signature of Representative Designation
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c. The reference power clrcuH 
breakers being offered (at least 
from three (3) different power 
utiTities) should have been in the 
actual service and operating 
satisfactoriiy for not less than: 
years

HPC
Requirement

Contnctor^e
Data

Not»! Experfence h$$ than what fa reguM win be ground for rafactfon of bfd. Proof of 
satisfactory parfdrmanca from at taast ttvaa (3) dfffarant power uliJiifas shaft ba 
sutxnfttad as eomptianca with the raquiramants end for NPC reference. Won- 
submfssion of the raquiamant shaft afso ba considered as a disquatificetion of the 
bid being offered,

B.3.10 Auxifiary Power Supply

The items listed befow shall be designed to receive (he foilowing auxiliary voltage 
source.

I

a. Space heaters for the control cubicle
b. Internal fights and convenience 

outlets

c. Motors

d. Controls
e. Indicating fights for positior) Indicator 

of operating mechanism

230 Vac. H. 
60 Hz

230 Vac. H, 
60 Hz 

230 Vac.
60 Hz

125 Vdc, 
♦10%, .15%

125 Vdc. 
♦10%, >15%

B.3.11 ContrBctor*$ Field Servfce Representative

Contractor shaft ^ovide (he services of a testing engineer at the job site.

B.3.12 Spares and Spare Parts

The following parts aside from those Ccxitractor's recommended spare parts shall be 
furnished forVtaa Subetatlorv

a, Insulator stack or bushir>g Ir^ufator
assembly for one breaker pole _______ 1

b. Set(s) of trip colls for the circuit
breaker 2

Name of Firm Name & SIgneture of Representative Designation
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I
I

c. Set(s) of anti'Ccndensatton heaters 
for each breaker type

d, Set(s) of motor for the operating 
melanism of the breaker

NPC
Requirement

1

1

Contractor's
Data

An spare parts shall be hterchar>geabfe with and identical in all respect to the original 
parts.

All breakers of the same rating and type and all Its components shaB be futly 
Interchangeable.

B.3.13 Toots

In addition to those tools and devices recommended by the Contractor for the circuit 
breaker, the following tools af>d devices shall be supplied forVloa Substation.

I

1 set

a. Set(s) of SF6 handrmg equipment
composing of but not limited to the
foTlowing: ___ _____
1. SF6 gas filling device
2. SF6 gas recovery & drying 

device
3. SP6 testing set for leaksge, 

humidity. 02 content and S02 
gas analysis

4. SF6 gas temp, measuring 
device

5. SF6 measuring device for SFS 
density

B.3.14 Other Technical Data to be Rlled4n by Contractor

The Contractor furnished data ar>d Information are Included in this Spedficati'on to 
Indicate the guaranteed performance data, predicted performance, interface 
requirements ar>d construction features of all Contractor furnished equipment The 
accuracy of such information and the compatibility of such information with overall 
performance requirements specified by NPC are the sole responsibility of the 
Contractor,

Name of Firm Name d Signature of Representative Designation
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I

I

2.
3.
4.
5.

a. Control CircuK
1. Closing voltage range. V
2. Manmum dosing current, A
3. Tripping voltage ranga. V
4. Maximum (ripping current, A

b. Breaker Operating lime (in ms) for 
Rated Control Voltage and Pressure 
1. Opening time from energizatfon

of trip coil to contact parting 
Arcing time 
Break time 
Oose open time 
Dosing time

c. Gas Pressures
1. Pressure at 20*C of interruptirrg 

medium
2. Pressure at 20°C of insulalirig 

medium
d. Gas System

1. SF6 Gas shipment method in 
breaker or separate: (Yes, No) 
if Yes, r>o. of con tamers, eadi 
Weight per container, kg 
Gas per container, kg 
Total quantity of SF6 gas to be 
supplied with the origmal 
equipment, kg
Total quantity of SF6 gas 
required per breaker, kg 
Guaranteed maximum SF€ gas 
leakage rate in kg/yr 
No. of gas monitodng systems 
Included with the equipment 
In-service life of gaskets, years 
Storage shelf life of gaskets, 
years

e. Maximum Foundatbn loading 
during Operation
1. For hortzontal brea kers. N
2. For vertical breakers. N

f. Motor Capacity
1. Type
2. Horsepower, hp
3. Cument. start/run

2.
3.
4.
5.

6.

7.

8.

9.
10.

Contractor’s Data

I Name of Firm Name & Signature of Representative Designation
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B.4.0 DISCONNECT/EARTHING SWITCH

BA,i Technfcsl Characteristfcs and Raquiramertta

a. Manufacturers
b. Type and Designation

1. D^conned Switch
2. Earthing Switch

c. Country of Orighi

Contractor’s Data

8.4J! Technical Features and Requlrsments

a. Type
b. Mounting height above top of 

foundation to termlnaf pad center 
ilne, mm

a Phase spacing (centerline^to* 
center1ir>e), mm 

d. Frequency. Hz

NPC
Requirement

Outdoor

&3750

Contractor’s
Data

2000
60

I

B.4.3 Disconnect/Earthing Switch Ratings

a. Nominat System Voltage, kV
b. Rated voltage. kV
c. Rated Insufation Level

1. Power Frequency Withstand 
Voltage, kV rms

2. LighNng Impufse Withstand 
Voltage. kV crest

d. Rated continuous current at System 
Frequency, A rms

e. RaM Short Time Withstand 
Current Capability, kA rms

f. Rated duration of short circuit 
current, see

g. Rated Peak withstand current, kA

69
72-5

140

325

600

19

37

I
I

Nameof Frm Name & Signature of Representative
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SECTION VT - TECHNICAL SPECIPTCATIONS

SUPPLY, DELIVERY, CONSTRUCTION, INSTALLATION, 
TESTING, AND COMMISSIONINO OP S MVA VIOA 
SUBSTATION

I B.4.4 Disconnoct/ Earthing Switch Physical Characterfstles

NPC
Ragulrsmant

Contractor’s
Data

a. Pole conslructton

b. Type
c. Earthing Switch

1. Typo
2. Current rating

a) Rated short circutt current, 
kA

b) Rated peak withstand 
current, kA

B.4.5 Support Insulator Characteristics

Three
Horizontal 

Double Column 
Break

Vettical single 
break

19

37

a. Rated Maximum Voltage. kV
b. Creepage length, mm
c. Type

72.5
&2247.S
Porcelain

B.4.6 Operating Mechanism and Auxiliaries

a.

b.
c.

d.

Main Switch
1. Type
2. Mode of operation
3. Operating mechanism control 

voltage
Earthing Switch
Number of additional convertible 
auxiliary ssvftches above those 
normally required for disconnect/ 
earthing operation 
Constmctjon of operating control 
mechar^fsm box

Manual
Local & Manual

125 Vdc 
■f10%. >15%

Manual

8Ar 88

Stainless steel

B.4.7 Miscellaneous Accsssorfss

I a. Key Interlocks
b. Position Indicator (both mechanical 

ar>d light)
c. Manual Closing Device provided
d. Damping Device

To be provided

To be provided
To be provided
To be provided

Name of Firm Name & Signature of Representative Designation
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I

I

e. Ground terminal connectors of 
disconnect switches to be provided 
shall be suitable for (specif/ size/ 
ampadty/ no. of conductors to be 
used)

B.4.6 Testa and Experience Require merits

BA8.1 Test Requirements

a. Is disconnect/earthing switch design 
new or of previous design with 
substantial changes In design 
ar>d/or rating (Yes. No)
Note: tf yes. certified desfgn tests 

and reports are required 
Design test and reports required8 
Certified test design reports of 
prototype or duplicate production 
type are acceptable 8

d. Test reports of licenser instead of 
his own (Contractor) Isj (not 
acceptable, acceptable)

e. Test frequency requirements
f. Factory Routine Tests to be 

performed on each type and voltage 
rating of the equipment (Yes. No]

BA6.2 Addltionaf Tests

b-
c.

NPC
Requirement

>100 mm2 bn- 
annealed 

stranded copper 
conductor, PVC 

Insulated

Contractor’s
Data

By Contractor

To be provided
Yes

Yes

not acceptable
60 Hz

Yes

I
tf additional tests are required, they shall be as follows:

Manufacturer,s tests standards not within the specified tests of either ANSI or lEC
standard^

B.4.8.3 Equipment and Manufacturer’s Experience

a. The manufacturer should have been 
In the business of manufacturing 
Disconnect/ Earthing Switches of 
the same voltage rabng for not less
than: years _______ 10_______ _______________

# Ccntnctor sMt pfaee in the iWpdJ/i data 'SuNnfffwTcw VW JuNrVf4’. Vflf perform9 or ^tad been performed9 
as appropriate.

Name cpf Frm Name & Signature of Representative Designs bon
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b. The reference disconnect ssvitch 
being offered at least from three (3) 
different power utniMs at tropical 
countries or countries having the 
same climatic conditions as that of 
the Phils, should have been In the 
actual service artd operating 
satisfactorily for rat less than: years

NPC
Requirement

Contractor*e
Data

I
Note: Exp&rienc9 fess than wttai 1$ ntfuired wW ba ground for rejection of equipment

being offered. Non submission of the requiement shell also be considered as a 
ground for rejection of the equ^ment beiyg offered.

BA.9 Auxiliary Power Supply

The items Rsted below shall be designed to receive the fonovving auxilrary power 
supply.

I

a. Indicating lights

b. Space heaters
c. Internal lights and corrvenlence 

outlets

B.4.1Q Spares and Spare Parts

125 Vdc, +10%, 
>15%

230 Vac. 1-*. 
60 Hz

230 Vac. H. 
60 Hz

I

The foHowing parts aside from those Contractor’s recommended spare parts shall be 
furnished for disconnect/earthing switches for Vlea Substation.

a. Units of irrsulator post column used 
for the disconnect switch proposed.

b. £ach of the lamp fixtures and lamps 
used {green and red) for Indication 
of the disconnect/ ear1hlr>g switch

c. Sets of main contact and blade for 
each type of disconnect switch 
propos^

2 fixtures each 
and 10 lamps

1

Alt spare parts shall be interchangeable with ar>d identical in atl respect to the original 
parts,

All disconnect/earlhlng switches of the same rating and type and Its components shall 
be fully Interchangeable.

Nam© of Firm Name & Signature of Representattv© Desigrtation
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BAA 1 Oth«r Technical Data to be Rlled»fn by Contractor

The Contractor furnished data and Information are induded in this Specification to 
indicate the guaranteed performance data, predicted performar>c8, interface 
requirements and construction featires of all Contractor furnished equipment, The 
accuracy of such information and the compatibility of such Information with overall 
performar>ee requirements specified by NPC are the sole responsibility of the 
Contractor.

a.

b.

d.

e.

f

Contractor's Data
Making Current of auxiliary contacts, 
A
1, Disconnect Switch
2. Earthing Switch
Breaking current of auxiliary 
contacts. A
1. Disconnect Switch
2. Earthing Switch
Power corraumptlon of operating 
valves, Watt
1. Dfseonnect Switch
2. Earthing Switch
Power consumption of Interlock 
valves or magnets
1. Disconnect Switch
2. Earthing Svidtch
Making current of motor protective 
circuit breaker for disconnector 
Breaking current or motor protective 
circuit breaker for disconnector

I

Name of Firm Name & SIgruiture of Representative Designation
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TESTING. AND COMMISSIONING OP 9 MVA VIOA 
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B.5.0 MAIN CONTROL SWTTCHBOARD

B.$.1 Technical Data for Switchboard

Contractor'8 Data
Name of Manufacturers/Country of Oiigifi:
a. Main Control Switchboard
b. Protective Relays
c. Annunciation System
d. Meters
e. Termlnaf Blocks
f. Space Heaters

B.5.2 Technical Characteristics and Requirements

NPC
Requirement

Contractor's
Data

a. Switchboard type
b. Panel type
c. Doors
d. Protection class appTied
e. Provided with the f6llowlr>g 

associated accessones:
1. Metering equip., i.e. watt-hour 

meters and recording meters
a) Integrated In the main 

control board
b) Cable Entrance

1) DC control suppRes 
AC control suppHes 
External cables 
Interconnection to 
communication 
equipment 
Interconnection to 
seq uence-of-6 vents 
recorder or data logging 
system
Interconnection to 
supervisory system

Dual

2)
3)
4)

5)

6)

Mosaic
Gasketed

IP 50

Yes

Bottom
Bottom
Bottom

Yes

Yea

Yes

Name of Firm Name S Signature of Representative Designation
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DEirVEPY. CONSTRUCTION, INSTALLATION, 
TESTING, AND COMMISSIONING OF S MVA VIOA 
SUBSTATION

g. fnstnjment transformers
characteristo for Ir>dic8tfng and 
energy meters
1. Secondary voltage If voltage 

transformers (wfth nomlr>al 
system voKage /V3 and 
specified ratio). V

2. ^condary Current

B.5.3 Test and Experience Requirements 

B.5.3.1 Normal Testa

NPC
Requirement

115/66-4 Vi<s with 
69 kV system 

voltage
1 A

Contractor*!
Data

a.

b.

d.
e.

Design Test and Certified Test 
Reports of Control Switchboard 
components required (Yes, No)9 
Test reports of licenser instead of 
his own (Contractor’s manufacturer) 
is: (acceptable, not acceptable) 
Additional tests are required 
(Yes. No)
Test frequency requirements 
Factory routine tests to be 
performed on the main control 
switchboard (Yes. No)
Factory Acceptance Tests (Routine) 
to be N^tnessed by NPC (Yes» No)

Yes

not acceptable

B.5.3^ Equipment and Manufacturer's Experience

Yes
60 Hz

Yes

No

a. The manufacturer should have been 
in the business of manufacturing the 
equipment of not more less than: 
Years

b, The equipment offered should have 
been In the actual service for not 
less than: Years

10

a Contractor shaft pfM in tf>« ffltod-in data "submHteif or submft', W pefform’ or J\3d been pofformod* 
as appnprlato.

Name of Firm Name 6 Signature of Representative Oesignatlon
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SECTION VT - TECHNICAL S^ClRCATlONS

SUPPLY. oeuvEm'. construction, instalution,
TESTING. AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION
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B.5.4 Auxiliary Power Supply

The item listed below shall be designed to receive the following auxiliary voltage 
source,

a. Control and Instnjment switches, Vdc

b. Annuncialof system. Vdc

c. Internal Rghts and convenience 
outlets, Vac

d. Heaters, Vac

e. Recorders

f. Transducers (If required)

NPC
Requirement

125 Vdc ♦10%, - 
15%

125 Vdc+10%. 
•15%

230 Vac, 1-^60 
Hz for lights 

15 A, 230 V, H. 
60 Hz for CO

230 Vac, H, 60 
_ _ _ Hz_ _ _
230 Vac, H, 60 

Hz
125 Vdc. +10%,- 

10%

Contractor*8
Data

B.5.5 Spare Parts

The following parts aside from those Contractor's recommended spare parts shall be 
furnished for the main control switchboard for Vroa Substation.

a. Unlt(s) of each type of control switch, 
breakers and knife swHch of each 
type used

b. Unlt(s) of each relay of each type 
used

c. UnK(a) of each type of digital panel 
meters used except KWH and 
KVARH meters

d. Pieces of annunciator module 
complete with the required lamps 
and flashers

e. Unrt(8) of synchro^voftage check 
relay used

f. Pieces of mosaic Ule used

1 set

20

Name of Firm Name & Signature of Representatve Designation
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B.5.6 Tools

In addition to (hose tools and devices recommended by the Contractor for the main 
control switchboard, the following tools and devices shell be supplied:

a. Terminal press tool and screw 
drfvers kit with tool box containing 
(he following;
1. Press tool for 2 mm? • 38 mm2 

conductors, manual operation 
type

2, Stripper, remover of vinyl 
insulation of 1,5 mm2 - 8 mm2 
conductors, spring return type

3, Cable sheath remover, for 
cutting cable sheath in the 
sectional a^caf direction for 
cable (PVC & XIPE). 3.5 mm2 x 
2C-22 mm2 x2C

4. Set of screw drivers of various 
sizes (12 different) suited for 
control board wiring terminals

Home kit svHh tool box with the 
following content:

b.

1.
2.
3,
4.

5.

6.

Note:

Drill Chuck
Set of pliers of various sizes 
Wool bonnet
Electric dn*TI capable of 
accepting 3.5 mm • 10 mm size 
of drill diameter. 14.220 Vac 
Spare drill
a, 3.5 mm diameter
b, 5.0 mm diameter 
e. 7.0 mm diameter 
d, 10.0 mm diameter 
Spare carbon brushes

NPC
Requirement

Contractor’s
Data

5 pcs.
5 pcs.
5 pcs.
5 PCS.
10 PCS.

These Hems ere rnctuded in ttte cost of the main control switchboard es mentioned 
in Section EW-5.$7 ofthe Technical Specifications

Name of Frm Name & Signature of Representative Designation
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B.6.0 METALCLAD SWITCHGEAR

B.6.1 Other General Technical Data and Requirements for the Switchgear

a. Control System
1. Operation arxj indica^n of 

equipment
b. Connection of metaldad switchgear

1. Between power transformer 
and metaldad switchgear

2. Between station service 
transformer and metaldad 
switchgear

c. Provided with the following
associated equipment in the panel
1. Fault annundator system

2. Metering equipment

3. Protective relays

NPC
Requirements

Remote / Local

Medium voltage 
cable

Medium Voltage 
cable

Yes
Yes. as per one 

tine diagram
Yes, as per one 

line diagram

Contractor’s
Data

B.6.2 Meta Ida d S wHehgear Accessories (Number required)

a.

b.

c.
d.

e.

Handle for manual charge on the 
spring powered stored energy 
mechanism
Removable crank or manual device 
to move the breaker from the “test* 
to the 'service* position or vce-versa 
Tests plugs for relay testing 
Control cable with plug type 
terminals for testing breakers in the 
test position
Removable ground and test device 
for grounding and testir>g feeders

1 unit

1 unit
1 set

1 set

required

Name of Finn Name & Signature of Representative Designation
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TESTING. AND COMMISSIONING OP 5 MVA VIGA 
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B.6^ CircuH Breaker Technfcaf Features and Ratfrrgs

a. Rated current, continuous, A
b. Max. interrupting time, cydes

c. Max. dosing time, sec

d. Type of Breaker
e. Operating mechanism

1. Type
2. Mechanism voltage

f. Closing and tripping circuits 
1 No. of trip coil
2. Trip dreuit voltage
3. Ctosirrg circuft vottage
4. Tripping drcuit voltage range
5. Cfosirtg drcurt votiage range

g. Inspection after
1. No. of years
2. No. of switching/operation
3. No. of breaking operation

NPC
Requirements

600 for main 
breakers, 600 for 
feeder breakers

______ 5_______
Manufacturer's 

_____ Data_____
Vacuum Circuit 
Breaker (VCB)

spring-charged 
motor operated

125Vdc

1_ _ _ _
125 Vdc
125 Vdc

90*140 Vdc
90*140 Vdc

10 fmin,)

Contractor's
Data

3000
20

B.6.4 VoFtage Transformers Technical Features and Ratings

a.
b.

a
d-
e.

f.
g-

h.

Nominal vottage of VT, kV 
Highest continuous operating voltage 
of VTs, kV
Rated voftage factor, continuous 
Rated secondary voltage 
Burden/Accuracy Class 
1. Measuring 
2- Protection
Rated Output at 0.8 pf lagging 
Accuracy class to be fuTiy kept within 
the range:
Type

13.8

15
1.2

115v3

0.5
6P

50VA
80-120% of rated 
primary vottage

cast resin

Name of Firm Name & Signature of Representative Designation
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I

I
I

8.6.S Current Transformers Teehnlcat Features and Ratings

B.6.6

a. Secondary rated current for all 
windings, A

b. No. of cores
1. Core No. 1
2. Core No, 2
3. Core No. 3

c. Maximum continuous service current 
factor

d. Burden/Accuracy class10
1. Metering
2. Relaying

NPC
Requirements

1

Metering
Relaying
Relaying

1.2

0.3 BO-9
C200

e.
f.

CT Ratio 
Type

Surge Arresters Technical Features and Ratings

Stationa. Type
b. Nominal voltage of system, nomfnal, 

kV
c. Duty cycle voltage. kV rms
d. Amesterdass
e. Pressure relief class
f. Max. continuous operating voltage 

(MCOV). kV rms
g. Max. discharge voltage at Indicated 

impulse cument for 8^0 n$ 
waveshape, kV crest

h. Front-of-wave protective level. kV 
crest

f. Rated discharge current, kA
j. Discharge Counter with Leakage 

current monitor

13.8 kV
12

Station
Class 1

12.7

39.1

44
10

Contractor’s
Data

to be based on 
protection 

requirement
cast resin

To be provided

Acccrecy dss&^urd^n of !nstrwr«nr Tran$formef9 are bWfng pt^pows onty, ragured
nffng shalt be determined by the Contrector $ubfect to NPC's approval.

Name of Rrm Name & Signature of Representative Designation
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I

I
I

I

B.6.7 Tests and Experience Requirements 

B.6.7.1 Test Requirements

a. Is circuit breaker for the switchgear 
new Of previous design with 
substantial changes in design 
and/or rating fVes, No)

b. If Yes, Design Test and Certified 
Test Reports required (Yes, No) n

c. Certified test design reports of 
prototype or duplicate production 
type are acceptable No)

d. Additional tests are required (Yes, 
No)\i yes. seeB.6.7.2

e. Test reports of licensee or Instead 
of his own (Contractor) Is:

f. Test frequency requirements
g. Factory Acceptance Tests (Routine) 

to be performed on the Metaldad 
Switchgear

h. Factory Acceptance Tests (Routine) 
to be witnessed by NPC

i. Required No. of NPC representative 
to Y^trress Factory Acceptance Test

B.6.7.2 Additional Testa

NPC
Requiremerrta

By Contractor

Yes

Yes

Yes

not acceptable
60 Hz

Yes

Yes

Three (3)

Contractor’s
Data

If additional tests are required (see B 6.7.1.d)r they shall be as follows:

The additional Routine Tests mentioned in Pause 7.1EC 62271 -200 Rrst Edition
2003*11 shall be performed for the metaldad switchoear.

B.6.7.3 Equipment and Manufacturer’s Experience

a. The manufacturer’s should have 
been In the business of 
manufacturing the equipment of not 
more less than: Years 10

1' Contractor shsfJ piece In the fffflwWn date UubmJfteO" or "WW submit", Vff perform9 or 'hod been pefformed9 
es apprcpriato.

Name of Firm Name & Signature of Representsttve Designation
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I b.

c.

I

The equipment offered should have 
been in (he actual service for r>ot 
less than: Years
The manufacturer must have an 
overseas (outside country of origin) 
supply record of metalcfad 
switchgear with same voKage rdtir>g 
or greater of not less than: units

NPC
Requirements

Corrtractor's
Data

20

Wore; Experience less than what fs required will be ground for rejection of equipment 
being offered. Non submission of the requirement shaft also be considered as a 
ground for rejection of the equipment being offered.

B.S.8 Auxiliary Power Suppfy

The items listed below shall be designed to receive the following auxinary voltage 
source.

I
I

a. Breaker Control and Alarm, Vdc
b, Indicating fights for position Indfcator 

of operating mechanism of breaker
e. Motors
d. Internal Lights and Power Outlets, 

Vac

e. Switchgear Space Heaters. Vac

125 Vdc, ♦10%.- 
15%__________
125 Vdc, +10%,- 
15%__________

N/A
230Vac, H,

60 Hz
230Vac. 1-^,

60 Hz

B.6.9 Spare Parts

The following parts aside from those Contractor's recommended spare parts shall be 
furnished for the Metalclad Switchgear for Vlqa Substation.

a.

b.

c.
d.

e.

Set of each type and voltage rating of 
VT supplied complete with 
accessones
Set of each type and voltage rating of
CT suppM complete with
accessories
Surge arrestefs, 12 kV
Set of contact assemblies for the
pole of the circuit breakers
Pieces of trip coils used for the circuit
breaker

1 unit

1 unit
1 unit

I Name of Rrm Name & Signature of Representative Designation
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f. Rdces of closing colls used for the 
circuit breeker

9. Unitfs) of each type of space heaters 
and thermostat equfpnmt suppTied 
complete with accessories

NPC
Requirements

1

Contractor's
Data

An spare parts shall be interchangeable with and Identical In all respect to the original 
parts.

All parts of the same rating and type and all its components shal be fully 
interchangeable.

B.6.10 Toots

No particular tools svould be required for the supply of metaldad switchgear for NPC 
us^. The Contractor shall be responsible for the metaldad switchgear to be properly 
Installed ar>d commfeslooed.

B.6.11 Other Technical Data to be Rlled^n by Contractor

The Contractor furnished data and information are induded In this Specification to 
indicate the guaranteed performarwe data, predicted performsfKe, interface 
requirements and construction features of all Contractor fimrshed equipment The 
accuracy of such information and the compatibiTity of such inforn>atiOT with overall 
performance requirements specified by Purchaser are the sole responsibility of the 
Contractor,

Contractor's Data
a. Main Bus 

1. Size
b. Vertical Bus 

1. Size
c. Bus Supports: Describe
d. Control Circuits Requirement for 

QrcuH Breaker
1. Max. trip current A
2. Max. close current. A
3. Max. close inrush current. A
4. Min. dose voltage. Vde 
5 Min. trip voltage. Vdc

e. Operating Mechanism
1. Max. spring chargif>g time. sec.

Name of Rrm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION TO VI^W(TDSHS
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DEUVERY. CONSTRUCTION, INSTALLATION, 
TESTING, ANO COMMlSSIONlNQ OP S MVA VISA 
SUBSTATION

 Lu?P21Z1223Sdg

Contractor's Data

I
I

f. Other Technical Data for the 
Switchgear
1. Name of Manufacturer and 

Country of Origin
a) Circuit Breaker
b) Current Transfonner
c) Potential Transformer
d) Surge Amester 
e} Earthing Switch 
0 Isolator
g) Medium Voltage Power 

Cable
h) Protective Relays
I) Tennlnal Blocks
J) Space Heaters

g. Motor Capa city (for Circuit Breaker)
1. Type
2. Horsepower, Hp
3. Current
4. Voltage and phase

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION V1-EW(TDSH9
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S6CTTON \fl-TECHNCAL SPECiFfCATlONS

SUPPtV, OeUVtRY. CONSTRUCTION, INSTALIATIOM. 
TCSTINO, AND COMUTSSIQNrNQ OP S MVA VIGA 
SUBSTATION

UBWl2t223Sdq

B.7.0 SURGE ARRESTER

D.7.1 Tech nlea I CharecteHstics an<f Require mants

Contractor's Data
a. Manufacturer
b. Type and Des^nation
c. Country of Origin

B.7.2 Tachnicat Features and Requirements

I

I

I

a. Cfasatfleation

b. Type

c. Construction
d. If hollow Insulator, pressure relief 

device is requlred/lncfuded:
e. Material of Insulator
f. Norn Inal system voltage. kV
g. Duty Cyde Voltage (Rating), kV rms
h. Maximum Continuous Operating 

Vottage (MCOV). for the arresters 
having the following duty cyde 
voltage, kV rms

i. Rated Frequency. Hz
j. Maximum Discharge Voltages for the 

following duty cycle voltage rating:
1. Residual voltage at lightning 

Impulse current (8/20 ps 
waveshape), kV crest

2, Front-of wave Protective Level. 
(1/2^ wave shape). kV crest

k. System GrourxJ [Earth] (SoW. other)
l. Nominal discharge currenL kA
m. Une Discharge Class

NPC
Requirement

Station
Metal oxide 

gapless
either hollow or 
caged design

To be provided
Porcelain

69
60

44
60

Manufacturer’s
std.

Manufacturer's
std.
Solid

10

Contractor's
Data

Named Firm Name & Signature d Representative Designation

NATIONAL POWER CORPORATION m Vl-EW{TDS>aO
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SECTION VI-TECHNICAL SPEOFl CATIONS

SUPPLY. DCUN^ftY. CONSTRUCTTON. INSTALLATION. 
TESTING. ANO COMMISSIONING OP $ bf/A VIQA 
SUBSTATION

LuzP2t2l223Sdq

8.7.3 Surge Arrester Physical Characteristics

a. Class
b. Mounting
c. Supporting Structure

NPC
Retirement

Outdoor
Pedestail?

To be provided

Contractor's
Data

B.7.4 Poet Irtsufator CharacteHatIca

a.

b.

c.
d.

Max. Services (Line Voitage). kV 
rms
Dielectric strength of insulator 
housing
1. Power frequency svithstand 

voitage, kV
2. Lightning impuise vrithstand, kV 
Creepage Length, mm
Type of insulator Housing

72.5

140
325

^247,5
Porcelain

8.7.5 Aeeessortes

I

I

a. Leakage Current Monitor and 
Discharge Counter

b. Remote Indication of discharge
counter registers

c. No. of grour>ding pads and terminal 
connectof(s) required for arrester 
supporting structure

d. Ground terminal conr>ectors of 
arresters shatl be surtable for:

e. Interconnecting insulated ground 
cable from the arrester to the 
discharge counter/ leakage current 
monitor down to the earth terminal

f. lnterconnectir>g cable from the 
amester to the discharge counter to 
the remote disdiarge counter 
monitors (approx. 300m)

g. Conduits from the discharge counter 
down to the cable trench

To be provided

To be provided

Two____
>100 mm2 tin- 
annealed PVC 

insulated copper 
conductor

To be provided

To be provided

To be pressed

1? Except smstefs whfch an comporiwTsSecsTMiriss of the Power Transformer aeeenfing to Section EW~ 
2.3.5,2 of the Teehntcef Spedfketions

Name of Firm Name & Signature of Repreaentalive Designation

NATIONAL POWER CORPORATION EDI VL€W(TDS)-51
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SECTrON VI - TECHNICAL SPEOnCATlONS

SUPPtV, OeUVSRY. CONSTRUCTION, INSTALLATION, 
TESTING, AND COMMTSSlONfNG OP S MVA VIQA 
SUBSTATION

  LuzP2121223Sdg

B.7.6 Tests s net Experience Requ f re merits 

B.7.6.1 Tests Re<pj(rements

a. Is surge arrester design new or of 
previous design with substantial 
changes in design end/or ratrr>g 
(Yes, No)
Note: if yes, certiTied design tests 

end reports are required
b. Design test and reports required 

(Ye$f No),s
c. Certified test design reports of 

prototype or duplicate p^uction 
type ere acceptabie fYe^ No)}i

d. AMftfonei tests are required 
(Yes. No)

e. Test frequency requirements
f. Factory Routine Tests

NPC
Requirement

By Contractor

To be provided

To be provided

To be provided

To be provided
60 Hz

To be performed

Contractor^a
Data

I

B.7.6.2 Equipment end Manufacturer's Experience

a. The manufacturer should have been 
in the business of manufacbmng 
surge arresters of the same vottage 
rating for not less thar>: years

b. The reference surge aneslers 
being offered (at least from three (3) 
different power utilities) should have 
been in the actual service and 
operating satisfactonTy for not less 
than: years

B.7 J Auxiliary Power Supply

a. Remote indication of discharge 
counter registers

10

125 Vdc

19 Contrectar sMI piece in the fithd-tn dsta or W «uMr*, W perform’ or Tied teen performed*
es apfropriate.

Nam© of Firm Name 6 Signature of RepresentaWe Designation

I NATIONAL POWER CORPORATION GED WEW{TOS>«
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SECTION VI - TECHNICAL SP6ClFICATION5

SUPPLY, DELIVERY. CONSTTrUCTlON, INSTALLATION, 
TESTING. AMO COMMISSIONING OP S MVA VtGA 
SUBSTATION

iuzP21Zl223&>>

B.7.8 Spare and Spare Parts

The following parts aside from those Contractor’s recommended spare parts shall be 
furnished for the surge arrester of Vloa Substation.

I
a, Unlt(s) of arrester w/o the 

supporting structures
b, Unit(s) of discharge counter wfth 

leakage current monftor
c, Remote indicator assembly for the 

discharge counter

NPC
Requirement

1 unit

2 units

N/A

Contractor’s
Data

Name of Firm Name & Signature Representative Designation

I NATIONAL POWER CORPORATION GDH \fl*EW(TDSV53
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S6CT>ON Vf - TECHWCAL SPEOPlCATTONS

SUPPtY. 06L5VERV, CONSTRUCTION. (NSTAUATTON, 
TESTING. AND COMMISSIONING OP 5 MVA VIGA 
SUBSTATION

 LtizP212l223&}g

I
B.8.0 INSTRUMENT TRANSFORMERS 

B.8.1 Current Transformers

B.8.1.1 Technical Characteristics and Requirements

Contractor's Data
a. Manufacturer
b. Type and Designation
c. Country of Origin

B.8.1.2 Technical Features and Requirements

a. Apprrcat'on
b. 1nsulatir>g Medium
C. Construction
d. If free star>ding. specify type

B.8.1.3 Current Transformer Ratings

a. Nominal System Voltage, kV
b. Rated maximum voltage, kV rms
c. Rated frequency. Hz
d. Insulation level

1. Lightning Impulse Withstand 
Level. KV

2. Power frequency withstand 
voltage, one minute, primary 
winding, kV rms

3. Power frequency withstand 
voltage, one minute, secondary 
winding, kV rms

6. Rated primary current, A
f. Rated secondary current. A
g. No. of cores per free standing CT
h. Current ratio: Multi-Ratio (with

secondary taps)

1. Core No. 1

NPC
Requirements

Outdoor
Oil

Free standing
By Contractor

69
72.5
60

Contractor's
Data

325

140

600
1 A

600/500MOO/300/ 
200/100:1A

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION GUI) VI'eW(TOS)'S4
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SECTION VI -TECHWCAt SPECfRCATIONS

SUPPLY, DBLfVEftY, CONSTRUCTION. INSTALLATION, 
TESTING, AND COMMISSIONING OP S MVA VIGA 
SUBSTATION

LuzP21Zt223Sdq

NPC
Requirements

Contractor's
Data

600/500/400/300/

B.8.1.4

I
B.8.1.5

2. Com No. 2 200/100:1A

3. Cora No. 3
600/500/400/300/ 

200/100:1A

4. Core No. 4
600/500/400/300/ 

200/100:1A
1 Core assignment

1. Core No. 1 Meterino
2. Core No. 2 Relavino
3. Core No. 3 RelaN^nc
4. Core No. 4 Relavino

1 Burden/Accuracy class (per ANSI 
Standard)14
1. Metering Core 0.3B2.0
2. Relaying Core 0400

k. Continuous Thermal Current Rating 
Factor 1.2

1. Short lime curreril ralfng 
(per lEC)
1. Thermal, Ith, kA 22
2. Dynamic, Idw, kA 55

Current Transformer Other Requirements

a. Standards used Bv Contractor
b. Mounting (rf not GCT) Pedestal
c. Supporting stOJCture To be orovided
d. Height of terminal pad above top of 

foundation (including supporting 
structure), mm 3750 fmm.)

Post Insulator Characterfstfcs

a. Max Services (Line Voltage), kV 
rms 72.5

b. Creepage length, mm S2247.5

14 To bo cfefemTf’neO by th9 Contracfor subject to NPC approvof.

Name of Frm Name 8 Signature of Representative Designation

NATIONAL POWER CORPORATION QD VI-EWtTDSVSS
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SECTION VI -TECHWCAL SPEOFl CATIONS

SUPPLY. DELIVERY, CONSTRUCTION, INSTALLATION, 
TESTING, AND COMMISSIONING OP 5 MVA VIOA 
SUBSTATION

LuzP21Z1223Sdo

6.8.1.6 Current Trsnsfornwr Auxiliaries and Miaeeflaneous Accessories

I a. Secondary terminal junction box 
with space heater

b. Interconrrecting conduits and cables 
from each CT secondary terminal 
box to secondary terminal junction 
box

c. Mechanical Stresses:
Primary terminal shall withstand the 
following static forces:
• Horizontal and vertical force In 

most unfavorable cor>drtion, N
• Greatest static and dynamic 

forces, allowable. N
d. Line terminal connector

e. Ground terminal connectors of 
current transformer shall be suitable 
for: (specify size of conductor]

f. Required no. of earth terminals of 
structure if free standlr>g type of 
CTs:

B.6.17 Test and Test Report(s) Recfuirementa 

B.8.1.7.1 Test Requirements

NPC
Requirements 

To be provided

To be provided

4000

Contractor's
Data

By Contractor
To be provided
^00 mm3 tirv 

annealed copper 
stranded 
conductor

I
a. 1$ current transformer design r>ew or 

of previous design with substantial 
changes In design and/or rating 
Note: If yes. certified design tests

end reports ere required
b. Design test and reports required 

{Yes, No)15
c. Certified test design reports of 

prototype or duplicate production 
type are acceptable (Yes, No)15

By Contractor

Yes

Yes

Contractor place in the fflhd-in data ‘svbmirtad' or “win svbmff, perform* or 'had baan performaq"
S9 appropriata.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION DD WEW(TOS)-5«



BIO DOOTME^fTS

SECTION VI - TECHUCAt SPECIRCATIONS

SUPPLY. DELfVENY. CONSTRUCTION, INSTALLATION. 
TESTING. ANO COMMISSIONING OP d MVA VIGA 
SUBSTATION

LugP21Z1223Sdo

d. Test frequency requfremerrts
e. Pactofy Acceptarrce Tests (Routine) 

to be witnessed by NPC

NPC
Requirements 

60 Hz

No

Contraetor*8
Date

B.8.1.7.12 Equ Ipmerrt end M anufacturer'a ExiMrfence

e. The manu^eturer should have been 
fn the business of manufacturing 
current transformers of the seme 
voltage rating or greater for not less 
than: years

b. The reference current transformers 
being offered at least from three (3) 
different power utilities at tropical 
countries Of countries having the 
same cfimatie corrditions as that of 
the Phils, should have been in the 
actual service end operating 
satisfactorily for not less than: years

10

Not9: Experience teas than what /$ raquM wri7 be ground hr rejection of egufpment
being offered.

B.3.1.3 Auxiliary Power Supply

a. Service ^ttage for space heaters on 
the common Junction box and 
secorrdary terminal box. Vac

B.8.1.3 Spare Parts

230 Vac, H. 
2*wire, 60 Hz

The foRowing parts aside from those Contractor's recommended spare parts shall be 
fumf^red for the current transfoiTTter for Vtaa Substation.

a. Unft(s) of 69 kV CT w/o the
8upportir>g structure _______ 1_______  _______________

b. UnH(s) of each type of secondary
terminal junction box used  1____ _______________

c. Plece(s) of each type of terminal
blocks used 2

d. Piecefs) of each type of short* 
circuiting elements for terminals
used 1

Nameof Fttr Name & ^grwture of Representative Designation

I NATIONAL POWER CORPORATION Em VI.eW(TDS).57
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SECTION VI - TECHNICAL S^OFlCATIONS

SUPPLY. OCUVCRV, CONSTRUCTION. INSTALLATION, 
TESTING. AND COMMTSSWWO OF S MVA VIGA 
SUBSTATION
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B.8.0 INSTRUMENT TRANSFORMERS 

B.8.2 Vottago Transform*rs

B.8.2.1 Technical Charactarfatfcs and Requirements

Contractor's Data

I

a. Manufacturer
b. Type and Designation
c. Country of Origin

B.8.2.2 Technical Featurea and Requirements

a. Application
b. Insulating Medium
c. Type
d. Connection

B.8.2.3 Voftage Transformer Ratings

a.
b.
c.
d.

e.

f.

Nominal Operating Voltage. kV 
Rated maxirmjm voftage. kV rms 
Rated frequency, Hz 
Rated Insulation Level
1. Power Frequency Withstand 

Voftage. kV rms
2. Impulse Lightning Withstand. 

kV crest
Accuracy Clasa19
1. Measuring
2. Protection
No. of secondary windings

g. Rated Secondary voltage

h. Rated output at O.S pf lagging10 
I. Carrier Drain Coll

1. BIL

NPC
Requirements

Outdoor
Oil

Inducttva
phase to ground

69
72.5
60

140

325

Class 0.2
3P

115/66.4 VL-G 
with 69kV W. 

system voltage
100 VA for all 
voltage level

Contractor's
Data

15 kV

18 To bo detormhod by the Controctcfsubfoctfor NPC approvol.

Name of Finn Name & Signature of Representative Designation

NATIONAL POWER CORPORATION EH) VL6W(T0S>«a
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S6CPON VI - TECHNICAL SPEOFICATIONS

SUPPLV. DELIVERY, CONSTRUCTION, INSTALLATION, 
TESTING, AND COMMISSIONING OF S MVA VIOA
Substation

LuzP2121?23Sd9

2. Frequency insertion loss 
(damping) (specify frequerKy 
range). kHz

3. Max. Insertion loss

4. CVT Transient Res ponse 

B.8.2.4 Voltage Transformer Other Requirements

a. Mounting
b. Supporting structure
c. Height of terminal pad above top of 

pedestal, mm
d. Line Terminal Connectors for the 

equipment
e. Ground Terminal Connectors

NPC
Requirements

50-500
<1dB

Less than 10% of 
crest residual 

voltage in 1 cycle

Pedestal
To be provided

3750 (min,)

To be provided
To be provided

B.S^.5 Support Insulator Characteristics

a. Max. services (Line Voltage), kV 
rms

b. Creepage length, mrrt
c. Type of support Irrsulator

72-5
^247-S

Contractor's
Data

Porcelain

B.8.2.6 Voltage Transformer Auxiliarfes and Mfscelfaneous Accessories

a.
b.
c.

d.

e.

Secondary terminal Junction box 
Make (Material)
Interconnec^ng conduits and cables 
between terminal box of each VT 
and the secondary terminal junction 
box
Power suppfy for auxiliaries (heater) 
requirement

Ground terminal connectors of 
voltage transformer shall be suitable 
for (specify size of conductor) 
Conduits from secondary terminal 
Junction box down to the cable 
trench

To be provided
Stainless Steel

To be provided

230 Vac, 1-0
> 100 mm2 tir)»

annealed copper 
stranded 
insulated 
conductor

To be provided

Name of Firm Name & Signature of Representative Designation

NAHOMAL POWER CORPORATION ED) VI-EWCTOS^SS
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SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. CONSTRUCTION, INSTALLATION, 
TESTING, AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

LuzP21Zt223SdQ

g. Required rto. of earth terminal of 
structure*

UPC
Re<tulrements

1

Contractor’s
Data

B.8.2.6 Teat and Experience Requirements 

B.S.2,5.1 Normal Testa

I

I

a. Is voltage transformer design new 
or of previous design with 
substaridal changes In design 
and/or rating (Yes, No)
Note: if yes. certified design tests 

and reports are required
b. Design test and reports required 17
c. Certified test design reports of 

prototype or duplicate production 
type are acceptable17

d. Test reports of ficenser Instead of 
his own (Contractor) is : (not 
acceptable, acceptable)

f. Test frequency requirements
g. Factory Acceptance Rou^ne Tests 

to be performed for the Voltage 
transformer

By Contractor

Yes
Yes

Yes

not acceptable
60 Hz

Yes

B.8^.6^ Additional Tests

If addibonal tests are required they shall be as follows:

The tests menHoned \t> Clause 7.3 of lEC 60044-2 shall be performed for the
voltaoe transformers.

17 Coofraeftr shall place In the filledUn data or *Wff sviynlT. VtV pwfOrm* or ntad been perfbrme^
as eppropfiate.

Name of Frm Name 8 Sigr^ature of Representative Designation
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SECTION V! - TECHNICAL SPECfPlCATlONS

SUPPLY, OeUVERY, CONSTRUCTION, fNSTAUATION, 
TESTTNO. AND COMMISSIONING OF 5 MVA VICA 
SUBSTATION

I irTP?l7lWT«^

B.8,2.6.3 Equipment and Manufacturer’s Experience

I

a. The manufacturer should have been 
in the business of manufacturing 
voltage transformers of the same 
voltage rating or greater for not less 
than: years

b. The reference voltage transformers 
being offered at least from three (3) 
different power utilities at tropical 
countries or countries having t?>e 
same climatic conditions as that of 
the Phils, should have been In the 
actual sendee and operating 
satisfactorily for not less than: years

NPC
Requirements

Contractor’s
Data

ID

Nets: Eirperience h$a than what is requred writ be ground for rejection of equipment
being offered.

8.8^.7 Auxiliary Power Supply

The Hem listed below shall be designed to receive the auxiliary voltage source 
indicated in the NPC requirement

a. Space heaters for the secondary 23DVac,1-^, 
termlnai box, Vac 2 wire, 60 Hz

B.8.2.8 Spare Parts

The following parts aside from those Contractor’s recommended spare parts shall 
be furnished for the voltage transfonner for Vlqa Substation,

a. Unrt(s) of 69 kV VT w/o supporting 
structures

b. Unlt(s) of each type of secondary 
terminal junction box used.

c. Pieces of each type of terminal 
block used.

d. Pieces of each type of miniature 
circuft breaker used for secondary 
termlnai voltage

1 unit

1 unit

2 pcs.

3 pcs.

I Name of Firm Name & Signatixe of Representatn^ Designation

NATIONAL POWER CORPORATION EUD VLEWCTDSK'
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SECTION VI - TECHNICAL SPEOFICATIONS

SUPPLY. DELIVERY. CONSTRUCTION. INSTAUATTON. 
TESTING. AND COMMISSIONING OF S MVA VIGA 
SUBSTATION

LiAP?1Zl223Stfg

B.9.0 POWER/CONTROUINSTRUWENTATION CABLES

B.9.1 Technical Characteristics and Requirements

a. Manufacturer
1. 15 kVXLPE cable
2. Power. Control and 

Instrumentation Cable
b. Country of Origin

1. 15 kVXLPE Cable
2. Power, Control and 

Instrumentation Cable

Contractor’s Data

B.9,2 15 kV Power Cable

NPC
Requirements

a. No. of Conductors/Cable and Sizete By Contractor

b. Conductor material 
e. Cor>ductor shape

d. Conductor cross-section, (mm?)19

e. Maximum outside diameter, (mm)19
f. Maximum operating temperature. *C
g. Provided with filler and binder tape
h. Conductor screen

1. Material

2. Nominal thlckr)e$sr (mm)19

3. Min. thickness, (mm)19 
I. Insulation

1. Material

Annealed copper 
stranded wire

Circular
Manufacturer’s

data
Manufacturer's

data
90

Yes

Strippable
extruded

Manufacturer's
data

Manufacturer's
data

Cross-linked
polyethylerfe,

XLP6

Contractoria
Data

19 Contndor to give fuH desc/ipl/on of various number of conductor/cabh, sites end ampacttfes. 
Contrecfor to fffJ-op the required data.

Name Of Firm Name & Signatufs of Representative Designation
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SECTX3N VI -TECHWCAJ. SPSClF)CA710NS

SUPPLY. OEUVCRY. CONSTRUCTION. INSTAUATION. 
TESTING. AND COMuRSSIONINO OF S MVA VIGA 
SUBSTATION

 LuzP21Z1223Sd9

HPC
Rsqulrements

Cofitractor*8
Data

I

2. Nominal thickness, (mm)21
3. Min. tfifekness at any point 

(mm)*
j. Insulation screen

1. Material

2. Nominal thickness, (mm)20

3. Min. thickness, (mm)90
k. Screen bedding

1. Type and material

2. Thickness, (mm) *
l. Metallic screen

1. Material

2. Total screen area, (mm9)20

3. Numbers of wires/cables, pcs.20
m. Outer covering^acket

1.
2.

Matedal
Density, (kg/dms)

I

3. Nominal thickness, (mm)20
4. Min. thickness at any point, 

(mm)20
5. Termite protection required 

•TypeMiaterlal of termite 
pfrtectfon20

n. Duration at which cable can be 
sustained at maximum conductor 
temperature under emergency 
situation, (hours)

Manufacturer’s 
_____ data_____

Mamifadurer's
data

Strippabis
extruded

Manufacturer’s 
data_____

Manufacturer’s
data

Extruded layer of 
black PVC 
compound

Manufacturer’s
standard

Anr>ea1ed copper 
wires_____

Manufacturer's 
_____ data_____

Manufacturer’s
data

Extruded black 
PE

0.92-0.93
Manufacturer’s 

data_____
Manufacturer’s 

_____ data_____
_____ Yes______

Manufacturer’s
standard

9 CoofracrorrofflNipehsrscvMtfara.

Name of Firm Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPEORCATlONS

B.9.3 600V Power Cable

SUPPLY. DELIVERY. CONSTRUCTtON. INSTALLATION, 
TESTING. AND COMMTSSTONTNQ QP 5 MVA VGA 
SUBSTATION

LuzP2tZt?23SdQ

I
I

I
I

NPC
Requirements

a. No, of Conductors/Cable ar>d Size 21 By Contractor

b. Conductor material
c. Conductor shape

d. Conductor cross-section, (mm?)a

e. Maximum outside diameter, (mm)22
f. Type of insulation

g. Thickness of insulation22

h. Type of Jacket (caw* shaan)

i. Th ickness of jacket (cable sheath)22
J. Maximum operating temperature, *C

Tin Annealed 
copper stranded 

wire
Circular

Manufacturer's
data

Manufacturer's
data
PVC

Manufacturer's
standard

PVC jacketed for 
all cables

Manufacturer's
standard

90

Contractor's
Data

I
B.94 600V Control and Instrumentatfon Cable

a. No. of Condudors/Cable and Size21 By Contractor

b. Conductor material
c. Conductor shape

2\ad. Conductor cross-seotlon. (mm2)

e. Maximum outside diameter, (mm)22
f. Type of Insulation
g. ITiIckness of insulation, r>ot less 

than, (mm2)22

h. Type of jacket
i. Thickness of Jacket/outer sheath, 

not less than, (mm)
j. Provided with filler and binder tape

Tin Anr>ealed 
copper stranded 

wire
Circular

Manufacturer's
data

Manufacturer’s
data
PVC

Manufacturer's
8tar>dafd

PVC Jacketed for 
all cables

1.6 for all cables 
Yes for eil cables

I ,l Confracfor lo gfv9 fuN description of various number of conducfor/taNe, shes and empadtlas. 
M CorrtradortofifHipthereotJfreddata.

I Name of Firm Name 6 Signature of Representative Designation
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BtO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPftY. OEUVERY, CONSTWCTION, INSTALLATION, 
TESTING. AND COMMISSIONING OF S MVA VTOA 
SUBSTATION

L»gP2l2l2«Sda

k. Maximum outside diameter, (mm2)24
l. Overall shield required

m. Type of shielding

n. Maximum operat'ng temperature, *0

NPC
Requirements

Manufacturer's 
_____ data_____

Yes
Annealed copper 

tape wfth mfn. 
thickness of 

0.5mm applied 
helically over the 

binder tape
90

B.9.5 SOOV AnaloQ/Measuring (CT/PT) Cabtes

a. No. of Conductors/Cable and Size23

b. Conductor material

c. Conductor shape

d. Cor>ductor cross-section, (mm2)74

e. Maximum outside diameter, (mm)24
f. Type of Insulation
g. Thickf>ess of Irtsulation. not less 

than, (mm2)24

h. Type of Jacket
i. Thickness of jacket/outer sheath, 

not less then, (mm)
j. Provided with finer and binder tape

k. Maximum outside diameter, (mm2)24
l. Overall shield required

4c X 6.0mm2 for 
5A

4c X 4.0mm2 for 
1A

Annealed copper 
stranded wire 

Circular 
(for all 

cof^uctorsl
Manufacturer's

data
Manufacturer's 

_____ data
PVC

Manufacturer's
standard

PVC jacketed for 
alt cables

1.8 for all cables
Yes for all cables

Manufacturer's
data
Yes

Contractor's
Data

79 Co/ytrsctor to fuH dtioiptfor) of vartoos number of eonductor/cabio. $1x99 and ampacHtaa 
u Cordnctar to /rff-wp tho reguired data.

I Name of Firm Name & Signature of Representative Designatjon
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eiD DOCUMENTS

SCCTTON VI - TECHNICAL SPEOFlCATIONS

SUPPLY. DELIVERY. eONS^(UCHON. INSTALLATION, 
TESTING, AND COMMISSIONING OF S MVA VTOA 
SUBSTATION

MrTP7iyi9rTSdq

m. Type of stiieldfng

n. Maximum operatli>g temperature. 

B.9.6 Test and Experience Re<tuiremet>ts 

8.9.6.1 Test Requirements

NPC
Requirements

Anfieeled copper 
tape with min. 
thickness of 

0,5mm applied 
helically over the 

binder tape
90

Contractor's
Data

a.

b.

c.
d,

Design test In accordance with 
applicable standards and reports 
required (Yes, No)
Certified Design Test Reports of 
previous tests conducted for same 
cables are acceptable: fVes, No) 
Test frequency requirements 
Factory Acceptance Tests (Routine) 
to be v^tnessed by NPC

Yes

Yes
60 Hz

No

B.9.6.2 Equipment and Manufacturer's Experience

a. The manufacturer should have been 
In the business of manufacturing 
power and control cables of not less 
than: Years 10

Name of Ron Name & Sigrtature of Representative Designation

NATIONAL POWER CORPORATION pia Vt-€W(TOS>eS



I eiDOOCUhCMTS

SECTION VI •TECHNICAL SPSanCATIONS

SUPPLY. DELIVERY, CONSTRUCTION. INSTALLATION. 
TESTING. AND COMMfSS^ONlNO OF $ MVA VIGA 
SU9STATON

LuzP212122SSda

B.10.0 SUBSTATION STEEL STRUCTURES

I
B.10.1 Technical Charactaiiatics and Requirements

8. Manufacturer 
b. Country of Origin

Contractor's Data

6.10.2 Technical Features and Requirements

I

a. Structural grada of steel used for 
structural members (grade AS7KI 
A36, ASTM A572 Mgfi strength sied)

b. Design according to (he design loads 
and conditions given by NPC f/es, 
No)

c. Provided with Oie fodowing 
accessories:
1. Conductor attachment 

Shield wire attachment 
Step Bolts
Phase Indication Plates (both for 
rncomrng and outgoing Rnes and 
the outermost beam structure for 
both Bus A and Bus B)
Lightning Rods complete with 
accessories and attachments 
Earthing points with ground 
terminal Connectors

I

2.
3.
4.

5.

6.

suitable for
7. Warning and Danger Signs 

(1-pc per tower structure) 
d. Windloads

1. On the vertical profection of the 
stTucturaf members and other 
flat surfaces* kg/m2
a. Transverse
b. 45° wind

NPC
Requirement

By Contractor

Yes

Contractor's
Data

Yes
Yes
Yes

Yes

Yes

Yes
> too mm2 

frtsuiated 
Strar>d6d Copper 

Conductor

Yes

444
314

Nameof Rrm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VLEW(TDS)-67



BtO DOCUMENTS

SECTION VI - TECHNICAL SPECIRCATIONS

SUPPLY, DEUVERV, CONSTTtUCnON, INSTALLATION. 
TESTINO, AND COMMISSIONING OP S MVA VIGA 
SUBSTATION

UgP2t2t«3Sdg

0.

2. On vertical round surfaces 
(conductors, ground wires, 
insulators, etc), kg/m}
a. Transverse
b. 45^ wnd

Stub angle setting templates. 4 
pieces per type per voltage rating

NPC
Rertuiramerrt

167
84

Contra ctor'a 
Data

To be provided

B.10.3 Tests and Experience Requirements 

B.10.3.1 Test Requirements

a.

b.
c.
d.

Mechanical Test on the material 
used, required (Yes, No)

Is mill certificate required
Ga1vanlzfr>g test, rf other than ASTM 
Embrittlement tests required

Yes, if min 
cerbfteates are 
not available
Yes. in lieu of 

mechanical test
Yes
Yes

B.10.3.2 Materials and Mamifaetureria Experience

a. The manufacturer should have been 
in the business of manufacturing 
substation steel structures for not 
less than: years 10

NamoofFIfTTi Name & Signature of Representative Designation

NATIONAL POWER CORPORATION IJR VI-EW(TDS>eS
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, OEUVERY, CONSTRUCTION. INSTALLATION. 
TESTING, AND COMMISSIONING OF S MVA VTGA 
SUBSTATION

LuzP21Z1»aSdg

B.110 INSTALLATION MATERIALS

B.11.1 Bus Conductors and Hardwares

B.11.1.1 Technical Characteristics and Raqulrafnants

Contractor's Data
a. Manufacturers

1. Conductors
2. Conductor Hardwares and 

Materials
3. Tubular Conductor

b. Type and Designation29
1. Conductors
2. Conductor Hardwares and 

Materials
3. Tubular Conductor

c. Country of Origin
1. Conductors
2. Conductor Hardwares arxl 

Materials
3. Tubular Conductor

B.11.1.2 Stranded Cor>ductor Requirements

a. Type designation

1. Bus section

2. Bay section

b. Code svord

1. Bus section

2. Bay section

c. Ampacity
1. Bussection
2. Bay section

NPC
Requirement

Tubular 
Aluminum ABov
Hard Aluminum 
atioy(HAL)or 

equivaient

Manufacturer's
starrdard

Manufacturer's
standard

1200
600

Contractor's
Data

n Confracfor fo description of each It9m

Name of Firm Name & Sigroture of RepresentatTve Designation

NATIONAL POWER CORPORATION HD VVEWCTDS^«



BID DOCUMENTS

SECTION •TECHNICAL SPECmCATtONS

SUPPLY. DELIVERY. CONSTRUCTION. INSTALLATION. 
TESTING. AND COMMISSIONING OF S MVA VtOA 
SUBSTATION

B.11.1.3 Tubular Bub Conductor

a. Type designation

b. Code word 

C. ATloy type

d. Pipe 8^>edu1e
e. Ampacity

f. Pipe diameter

B.11.14 Conductor Kardwaraa

a. Bus Support Clamps type
1. E^^nslon bus support damps

b. Connectors:

1. Type

2. Angle and T-connectofs type

c. Couplers, specif type

d. Dead-end ass^bly

NPC
Requirement

Manufacturer's
standard

Manufacturer's
standard

Aluminum Alloy
tvt»

Manufacturer's
standard

1200
Corresponding to 
1200 Aampadty

boHed
To be provided

Bolted for tubular 
connection, 

wedge pressure 
damp for 
stranded 
conductor 
connection

Bolted for tubular 
connection, 

wedge pressure 
damp for 
stranded 
conductor 
connection

Stud to cable
Compression 

dead end

Contractor's
Data

Name of Frm Name & Signatm of Representative Designation
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BrO DOCUMENTS

SECTION V) ^ TECHMCAI. SPECIFICATIONS

SUPPLY, DELIVEPy, CONSTRUCTION. INSTALLATION, 
TESTING, AND COMMSSfONINO OP 5 MVA VIGA 
SUBSTATTON

t,frt>7A7Am^

B.11.1.5 Toste and Exparience Raquirmarrta 

B.11.1.5.1 Taat Raquiramants

a. Type test and/or desfgn test r^orts 
required for the bus conductors and 
materials to be supplied 
(Specify Yee or No) n

HPC
Recfufremerd

Contractor's
Data

Yes

B.11.1.5.2 Equipment and Manufacturer's Experience

a, The manufacturer should have been 
fn the business of manufacturing 
power cor>ductors and hardwares 
for not less than: Years 10

n Supp^ shaB piece ki tfe ffff9d~/n dsta "aubm/ned^ or "Mfit 9ubtr^. a^Tfpaffom9or^tadbeenpor^3rmedme$ 
appropriate.

Name of Firm Name & Signature of Representative Designation
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BIO DOCUMENTS

SECTION SI >TEOMCAL SPECIPICATfONS

SUPPtY. DELIVERY, CONSTRUCTION, INSTALLATION. 
TESTING. AND COMMISSIONING OP S MVA VOGA 
SUBSTATION

B.11.0: INSTALLATION MATERIALS 

B.11.2 Station Insulators

D.11.2.1 Technical Characteristics and Requirements

a.

b.

c.

Manufacturers
1. Suspension Insulators
2. Post type Insulators 
Type ar^ Descripton
1. Suspension InsutatoTs
2. Post type Insulators 
Country of Origin
1. Suspension Irtsulators
2. Post type Insulators

I
B.11.2.2 Insulator CharacteriaticsAJnH

Material of shell
1. Suspension
2. Tension
Class (spedfy ANSI or lEC class) 
1. Bisection
Type {specify standard or fog type)

b.

c.

d.

e.
f.
g.
h.

Class of hardware (specify ball 
sodcet or tongue and devrs) 
Diameter of shell, mm 
Unit spacing, mm (tolerance) 
Leakage distance total/shielded, mm 
Rashover voltages per unit, kV 
1. Impulse crftol 1.2 x 

microsecond wave

a. Positive, max

&

50

Contractor's Data

NPC
Requirements

Porcelain
Porcelain

ANSI Ctass 52>3
Standard

ANSI ball & 
socket coupling. 

Types
254
146
292

b. Negative, max

125 for all types 
& dass of 
Insulators

130 for an types 
& dasa of 
insulators

Contractor's
Data

Name of Rrm Name & Signeture of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNIGN. SP6OTCATI0NS

SUPPLY, OEUVERY. CONS’mUCTlON, INSTALLATION, 
TEST)NO, AND COMMI$StONINO OP 9 MVA VlOA 
SUBSTATION

h
k.

8.11^.3

I

a.
b.

d.

e.

2. Low frequency 60 cycfes
a. Dry. rms
b. Wet. rms 

Radio inffuence voltage
1. Test voltage to ground, kV
2. Max RIV at tOOO kHz (standard 

atmospheric condition), 
mierovolt

Low frequency puncture voltage 
(if applicable), kV 
Strength ratings
1. Combined M & £ strength, lbs.
2. impact strength,
3. Tension proof load. lbs.
4. Time loading test, lbs.
Protection against efectrolyHc 
corrosion

NPC
Requirements

ao
50

10

Contractus
Data

50

110

18.000
90

9,000
12.000

To be provided

Design and Operating Conditions of Complete Ineulator String 
for 69 kV System

Frequency, Mz
Max. Services (Line Voltage). kV 
rms
Rated Ughtrrlng impulse withstand 
ievei (Sru), kV 
Low Frequency Average 
Rashover
1. Dry. kV rms

a. Tension
b. Suspension

2. Wet, kV rms
a. Tensior)
b. Suspension

Critical Ughtnfrtg Impulse Flashover
1. Positive/kV

a. Tension
b. Suspension

2. Negetl^ / kV
a. Tension
b. Suspension

60

72.5

325

485
435

335
335

780
695

760
670

Name of Firm Name & Signature of Representative Designation
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BID DOCUVCrOB

SECTION VI - TECHNICAL SPECtFICATONS

SUPPLY. OEUVEPY. CONSTRUCnON. INSTALLATION, 
TESTTW3. AND COMMISSIONING Of $ MVA VIGA 
SUBSTATION

UsP21Zl223Sdg

I

f. Numbsr of units in string27
1. Suspension
2. Tension

g. Number of Insutator String
1. V-configuration
2. Paralfel configuration

h. Use of grading shields

NPC
Requirements

8

By Contractor
By Contractor

Yes

Contractor's
Data

B.11.2.4 Charecterlstfce, Design and Operating Conditions of Compfete Station 
Post Insutator Stacks

I

a. Frequency. Hz
b. Max. ServiMS (Une Voltage), kV 
rms
c. Rated Lightning impulse withstand 

level (BIL). kV
d. Low Frequency Wet Withstand, kV
e. Critical Impulse Rashovef. posifive, 

kV
f. RIV, Test voltage to ground. kV
g. Max. RIV to 1000 kMz, microvolts
h. Mechanical Properties

1. Cantilever Strength, lb
2. Tensile Strength, lb
3. Compression Stiength, lb
4. Torsional Strength, lb

I. Leakage Distance Total sh ielded, 
mm

j. Max. Une to Ground Fault 
CurrenVDuration. kA/cydes

k. Material

60

72.5

350
145

300
44
200

3000
26.000
60.000
40,000

2247.5

10/30
Porcelain

D.11.2.S Testa and Equipment’s Experience Requirements 

B.11.2.5.1 Normal Testa

a. Type test or design test reports 
required for the station Insulators and 
materials to be suppfied A Yes

I 27 N909S$9ry counterweights 9h$lf be provided for aH $uspertsforvJumpef Insufetor strings.

n Contractor shaft place In the fWed^n data “submltfed0 or “wilt sutfnH', Vtftf perforrrf or “had bean parformed" 
as appropriate.

Name of Firm Name & Signature of Representative Designation
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SfD DOCUMENTS

SECTION VI - TECHNICAL SPEOFlCATIONS

SUPPLY. DELIVERY, CONSTRUCTION, INSTALLATION, 
TESTING, AND COMMISSIONING OP S MVA VIOA 
8USSTATION

LigP21Z12?3S<lg

b. Certified design test reports on the 
insulator Identical to the specified 
insulator ere acceptable

c. Test Reports of Reenser Instead of 
Ns own (Manufacturer) Is 
(acceptable, not acceptable)

d. Test frequency requirements

NPC
Requirement

Yes

Not acceptable
60 Hz

Corrtractor’s
Data

I B.1 I^.S ^ Equipment and Manufacturer’s Experience

a. The manufeeturer*a should have 
been In the business of 
manufaeturir>g insulators for not less 
than: Years
1. Porcelain Insulators

b. The type of Insula tors being offered 
should have been in the actual 
sennce for not less than: Years
1. Porcelain Insulators

20

20

I

Namaof F?mi Name & Signature of Representative Designation

NATIONAL POWER CORPORATION cm VI-EWfTDS>TS
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SECTION TECHNICAL SPEOPlCAnONS

SUPPLY, OeUVERY. CONSTRUCTION. INSTALLATION, 
TESTING, AND COMMISSIONING OP 9 MVA VIOA 
SUBSTATION

B.12.0 GROUNDING SYSTEM

I
I

I
I
I

B.12.1 Technical CharactsHstfes and Raquiremanta

a. Country of Origin
1. Overtiead ground wire
2. Copper ground conductor
3. Ground rods
4. Shield wire accessories:

a. Tension damp
b. Suspension damp
c. ParaHel groove
d. Lightning rods

5. Grounding materials ertd 
accessories for Various type of 
connectens

b. Manufacturers
1. Overhead ground wire
2. Copper ground conductor
3. Ground rods
4. Shield wire accessories:

a. Tension damp
b. Suspension damp 
& Parallel groove
d. Lightning rods

5. Grounding materials and 
accessories for Various type of 
connections

Contractor's Data

B.12^ Groundirrg Design Criteria

a.
b.

d.

Fault dilation, sec
Total fault level (tine to ground), kA

Grounding connection (Specify 
exothermic, compression, efc.^

Grid conductor 
type)

(Specify size and

NPC
Requirement

19
Exothermic for 
underground: 

Compression for 
exposed

^100 mm2 tin- 
anr>eal6d copper 

stranded 
conductor (bare)

Contractor's
Data

Nameof Rrm Name A Signatue of Representative Desi^iation

NATIONAL POWER CORPORATION □B VI4W<TDS)-7S



SIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. CONSTRUCTION. INSTALLATION, 
TESTTNO, AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

LtgP2tZI223SdQ

I

e. Bonding Conductor (rfser)

f. Burial depth of grid conductor below 
finished grade, m.

h. Ground mat design resistance
i. Permissible temperature rise of grid 

copper conductor. •>0
j. Ground rod

1. Type
2. Diameter, mm
3. Length/Section, mm

k. Resistivity of crushed rock, (wet)
Ohm meter

L So9 resistivity (for calcutation), 
ohm meter

B.12.3 Overhead Ground Wire

I
I
I

a.
b.
c. 
e.

f.
9-
h.
i.
j-
k.

l.

m.

Type
Ultimate sliength. not less than, kg
Outside diameter, mm
Weight of aluminum coating for 
aluminum-dad steel wire, If specified 
In Rem a., not less than, g/m2 
No. of Wies
Nomiral diameter of wire, mm 
Cross-sectional area, mm 
Approx, weight, kg/m 
Modulus of elasticity In kg/m2 
Coefficient of Rneer expansion, 
x10</oC
Elongation m 610 mm, not less than. 
%
Resistance at 20*C, max.

NPC
Requirement

si 00mm2 tin- 
annealed copper 

stranded 
conductor with 
3.3 kV PVC 
insulabon

0.60 (min.)
0.5 ohms max.

300

Copperdad
Not less than 19

3000

3000

Conti actof>s 
Data

By Contractor 30

7N0.8AWG 
aluminum dad 

steel wire
7.277

Manufacturer's
Standard

963

3.264
58.561
0.323

16.169 (final)

12.96

By Contractor
1.46267 0

30 DpsgnofypundfrigaystemfarMpontfMayorCortOefcrei mdwftig/noaoufwnwirofadtfdooefeggffvTry.

Name of Firm Name & Signature of Representative Dedgr^bn
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BID DOCUMENTS

SECTION VI - TECHNICAL SPEOFICATIONS

SUPPLY. DEUVEfiY, CONSTRUCTION, INSTAUATION, 
TESTING, AND COMMISSlONINO OP S MVA VlOA 
SUBSTATION

n. Recommended lenglh per reel, if 
specified, m

B.^2A Groumnns Cable for Ground Mat

a. Nominal secttonal area, mm2
b. Conslruetfon of stranded conductor 

(no,/dia. Hi mm]
c. Outside dfemetof of cable, mm
d. DC Resistance at 20°C ohms/km

B.1Z5 Bonding Conductor (Rfeer)

a. Size, mm2

b. Conductor, metal

e. Type of Insulation

B.12.6 Acceasorlee for Overhead Ground Wire 

B.12.S.1 Suspension Ground Wire Materials 

a. Type

NPC
Requirement

1500

> 100 mm2

19/2.66
13.4

0.1641

> 100
>_100mm2 tin-

annealed copper 
8trar>ded 

conductor with 
3-3 kV PVC 
Insulation

PVC

Wedge
Aluminum-cfad

b. AppRed conductorfSpec/iy type of steel wire, 7 No. 6
AWG
7,500

not less than 
2,500

conductor used)
c. intimate breaking strength, kg

d. sup strength, kg

B.12.6.2 Tension Wire Ground Materfels 

Ai Tension Clamp

Wedge Pressure
a. Type of Clamp Clamp

Aluminum-clad
b. Applied conductor /Speedy type of steel wire. 7 No. 6

eondudor used) _____ AWG

Cofrtractof'a
Data

Name of Rrm Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPEC! Pi CATIONS

SUPPLY, DEUVENY, CONSTRUCTION. INSTALLATION. 
TEST!NO. AND COMMlSStONTNO OP $ MVA VIGA 
sue STATION

Lu2P2tZI223Sdo

I

I

I
I
I
I

e. Unimata brealdng strength, kg

d. Slip Strength, kg

B. Jumper etamp

a. Ultimate breaking strength, kg
b. Slip Strength, kg

c: Type

B.12.7 Test and Test Report(s) Requirements

a. Type lest and/or design test reports 
required for the grounding conductor 
and materials to be supplied 
(Spedfy Yes or No)91

b. Measurement of ground grid 
resistance after comptetion of 
grounding system to ba measured 
before arxt after connection of the
external around wires of ihe
transmission fine to the substation 
ground system. fSpecAV Yes cf No) 

a Additional tests are required other 
than those spedfled in Section EW- 
12.$ of the Technical Specifications 
(Yes. No)

HPC
Requirement

Not less than 
95% UTS of 

OHGW
Not less than 
90% UTS of 

OHGW

1.500
700

Wedge Pressure 
damp

Contractor’s
Data

Yes

Yes

Yes

91 Confraefty sMpfece in tfte Vff wfawTe* yprcprfars.

I
I

Name Of Firm Name & Signature of RspresentsUve Designation
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BID DOCUttEVrS

SECTION VI •TECHNICAL SPEOFICATlONS

SUPPLY. DELIVERY. CONSTPUCTTON, INSTAUATTON, 
TESTINO. AND COMMSSfONfNO OF S MVA VIGA 
SUBSTATION

 LiffP2l21223Sda

B.12.8 Toofs

In add^n to those tools and devices recommended by the Contractor for the 
grounding system the following tools and devices shail be supplied for Vlaa 
Substation.

I

I

a. Earthing Stick, separable type, with 
vinyl tube stick with 5 m length 
insulated copper conductor of 38 
mm2 bolt damping typa damp, 
hung type head

NPC
Requirement

Contractor’s
Data

2 PCS.

I

Name of Frm Name & Signature d Representative Designation
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SgCTlON VI - reCHWCW. SPECIFICATIONS

SUPPLY, DCUVERY. CONSTRUCTION. INSTALLATION. 
TESTING. AND COMMSSIONINO OF $ MVA VIGA 
SUBSTATION

lii^t71WT$dq

B.13.0 AC AND DC STATION AUXILIARY SWITCHBOARD

I
I

I

I

B.13.1 Toehnfca I CharactoHstles and Requlremerrta

Name of Manufacturers / Country of 
Offtfn
8. 230 Vac Station Auxiliary 

Switchboard
b. 125 Vde Station AunHary 

Swtt^board

Contractor’s Data

B.13J Station Auxiliary Switchboard Panel Technical Features

a. With gasketed doors
1. Main Di8tn*butiort board
2. Outdoor Sub-distribution board

b. Degree and Protective dess appRed
1. Indoor
2. Outdoor

c. Cable entrance
d. Access for maintenance and testing

1, Main Distn1)ution Board
2, Sub-distribution Board

NPC
Requirement

required
required

iPSOffninlmuml
IP SSCminknuml

bottom, both 
Indoor & outdoor

front access only
front access only

B.13.3 230VAC Main and Sub-Dlstributlon Board Technical Features

8. Rated vottage 
b. Construction:

1. Main breaker

2. Branch breaker

3. Feeder breaker

230VSC, 3^. 
3-wire

Compact circuit 
breaker 

withdrawable 
_____ units_____

compact circuit 
breaker, 

modularized 
plug-ln units

compact circuit 
breaker,

modularized fixed 
units

Contractor’s
Data

Name of Firm Name & Signature of Representative Designation
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SUPPLY. DELIVERY, CONSTRUCTION, INSTAUATION, 
TESTING, AND COMMISSIONING OF S MVA VIQA 
SUBSTATION

Lu2P21Z1223SdQ

c. Type

1. Mein breaker

2. Branch breakers

3. Feeder breakers
d. Current Rating of Breakere

1. Short drcuK current (rsM 
ultimate breaking capacity), kA
a) Main Breaker
b) Branch Breaker
c) Feeder Breaker

2. Time duration, sec.
e. Vottege Rating of Breakers

1. Rated Voltage. V
2. Rated Insulation voftage, V
3. Im pulse withstand voltage. kV

f. Freguer>cyl Hz
g. Bus Rating

1. Short crrcult current. kA
a) Main bus
b) Sub^istrlbutlon bus

h. Bus Material
1. Main bus
2. Sub-distribution bus 

I. Type of Bus connection
1. Main bus
2. Sub^lsMbution bus

j. Automatic a nd/or Manua I Source 
change over 
1. For mam breaker

NPC
Requirement

compact with
solid state trip 

unit arKi remote 
control functions

compact with 
thernial-magnetic 

trio unit
compact with 

thermal^agnetic 
trip unit

By Contractor32
By Contractor
By Contractor

1

Contractor's
Data

230 Vac
600
10
60

10
10

copper
copper

bolted
bolted

To be provided

I
u Confrector to provide design eomputeHon for NPC's revhw and epproval.

Name of Rrm Name & Signature of Representative Designation
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SECTION VI-TECHNICAL SPEOFICATlONS

SUPPLY. OeUVEHY, CONSTRUCTION, INSTALLATION, 
TESTING. AND COMMISSIONING OP S MVA VIOA 
SUBSTATION

LtgP2l2l2?SS^

I

I

k. Translerrt Voyage 
Suppression to be provided

1. For main feeder

2. For branch feeder 
Other Features

Surge

1.

2.

3.

Remote opening and dosing of 
the breakers
Remote indication for alarm and 
trip
a] Main braakar 
Provided with the foRowing 
a) Fault fridicetion 

1) Main breaker

b) Load
control

Monitoring and

4.
c) Front face LED ir)dicators 
Contacts (Alarm arxf Trip) for 
Sequence of Events Reefer
a) Main Breaker
b) Branch Breaker

NPC
Requirement

To be provided, 
only for the main 

breaker
Refer to One line 
Diagram for AC & 

DC system

To be provided, 
only for the main 

breakers

To be provided

Yes
To be provided, 

for the main 
breaker

To be provided, 
only for main 

breaker

To be provided
To be provided

Contractor's
Data

B.13.4 125 VDC Malr> and Sut^Dtstributlon Board Technical Features

I
a. Rated Voitage. V
b. Construction

1. Main distribution 
breakers

125 Vdo. 2P

board

2. Sub-dlstributlon board breakers

Compact circuit 
breaker

wfthdrawabfe unit
Compact circuit 
breaker plug-in 

unit

I

Nana of Firm Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. CONSTRUCTION. fNSTALLATIOM, 
TEST!MG, AND COMMISSIONING OP 5 MVA VIGA 
SUBSTATION

 UirP2121223S»5a

c. Type

I

1. Main dlstributfon board breaker

2. Sub-distribution board breakers
d. Current rating of breakers

1. Short circuit current rating, kA
a) Main d^tributfon board 

breakers
b) Sub^istributron board 

breakers
c) Time duration, s

e. Voftage Rating of Breakers
1. Rated voitage. V
2. Rated insulation voltage. V
3. Impulse svfthstand voitage, kV

f. Bus Rating
1. Short circuit current, kA

a) Main distribution bus
b) Sub^istribution bus

g. Bus Material
1. Main bus
2. Sub-distribution bus

h. Type of bus connection
1. Main bus
2. Sub^istribution bus 

I Other Features
1. Remote Indication for Alarm 

and Trip

a) For Main Dislribution Board 
breakers

2. Provided with the following 
options (Yes, No)

NPC
Requirement

compact with 
thermaknagrretic 

trip unit
compact with 

thermaWnagnetic 
trip unit

7.5

Contraetoria
Data

a] Fauft Indication

7.5

125
250
1.2

7.5
7.5

copper
copper

bolted
bolted

To be provided, 
onty for Main 
Distribution 

Board Breakers

To be provided, 
only for main 

distribution board 
breakers

I Name of Firm Name & Signature of Representative Designatjon
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SECTION VI - TECHNICAL SPECinCATONS

SUPPLY, DELIVERY. CONSTRUCTION. INSTALLATION, 
TESTING, AND COMMISSIONING OP 5 MVA VlOA 
SUBSTATION

 LuzP21Z1223Sdg

B.13.S TransiBnt Voltage Surge Suppreesore Technical Features

a. Application

1. 230 Vac System

2. 125 Vdc System
b. Maximum Operating Voltage

1. 230 Vac System
2. 125 Vdc System

c. Input Frequency. Hr
d. Peak Surge Current (8 x 20 us 

waveform, single Impulse)
1. 230 Vac System
2. 125 Vdc System

e. Energy. Joules
1. 230 Vac System
2. 125VdcS^tem

f. Response Time

g. Connection

NPC
Requirement

3*^ delta, 120/ 
240 Vrms S^wlre 

♦ ground
125 Vdc, +10%. • 
15% 2-pole. 2- 
wire + ground

250Vnns
250 Vdc

60

By Contractor
By Contractor

By Contractor
By Contractor

£ 1 nanosecond 
for an voltage 

system
Parallel

connected
suppressor

Contractor’s
Data

B.13.6 Under/Over Voltage Relays Technical Characteristics

I
a. Time delay setting

b. Voltage setting
c. Continuous voltage rating

1. 230 Vac System

2. 125 Vdc System

0-75 sec In step 
of 0.1s

adjustable from 
0.02 to 1.98 X 
rated voltage

2 X V rated 
voltage

2 X V rated 
voltage

Name of Firm Name 8 Signature of Representative Designation

NATIONAL POWER CORPORATION EH V1-EW(TOS>e5
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BID DOCUMENTS

SECTION V» - TECHNICAL SPECIFICATIONS

d. Current rating
1. Tripping current

a) Continuous
b) Making

2. Signaiing contact
a) Continuous
b) Making

SUPPLY. OeuVEftY. CONSTRUCTION. INSTALLATION. 
TESTING. AND COMMISSIONING OP S MVA VTGA 
SUBSTATION

UgP?1Z12?3Sdq

NPC
Requirement

10 A
30 A

2 A

Conti actofta 
Data

5 A

B .13.6 Test and Experience Requ Irementa 

B.13.6.1 Test Requirements

I
a.

b.

c.
d.

Design and Routine Test and 
Certified Test Reports of Station 
Auxiliary Switchboard components 
required51
Test reports of licenser instead of 
his own (Contractor’s manufacturer) 
is:
Test frequency requirements 
Factory Routine Test to be 
performed on the Auxiiiary 
Switchboards

Yes

not acceptabie
60 Hz

Yes

B.13.6.2 Equipment and Manufacturer’s Experience

a. The manufacturer's should have 
been in the business of 
manu^cturing the equipment of not 
more iess than: Years 10

Nets: Experience fess then what fa re^uM wHt be ground hr rejection of equipment
being ofhred.

33 Contrectet $h9fl place In the fUled^n data *$vbmfrtad* or ViV 9ubmffa, vrff perform' or Trad been performed' 
at appropriale.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION ED) vi-ew{Tos>«



6(0 oocuMSyrs

SSCTW VI-TECHNICAL SPECIFfCATTONS

SUPPLY, OCUVERY, CONSTRUCTION. INSTALLATION. 
TESTING. AND COMMISSIONING OP 5 MVA VIGA 
SUBSTATION

LuiP2t2l?23Sdg

B. 13.7 Aux Ills ry Power Supply

The Hems listed below shell be designed to receive the folowtrig auxiliary voltage 
source.

I
b.

c.

Control and instrument switches, Vdc 

Annunciator system. Vdc

NPC
Requirement

125 Vdc ♦10%,- 
15%

125 Vdc+10%,- 
15%

230 V, 10 A. 1-0, 
60 Hz for rights;

Internal Tights ar>d convenience 230 V, 15 A. 1-0 
outlets, Vac , 60 Hz for CO

230V, 1-0,60 
Hz

Contractor's
Data

d. Heaters, Vac 

B.13.8 Spare Parts

The following spares and spare parts aside from those Contractor's recommended 
spare parts shall be furnished for the AC & DC AuxiHary Switchboard for VIqa 
SubsMon.

a. Unit(s) of each type of plug-in control 
module used

b. Unit(s} of each compact circuit 
breaker of each type used

c. Un'rt(8) of TVSS of each type used
2 each
2 each

B.13.9 Toofs

I In addition to those tools and devices recommended by the Contractor for the drcuit 
breaker, the following tools and devices shall be supplied for Vioa Substation

a. Calibration test kit. with features and
characteristics used to check 
operating points for the various 
protection functions provided with 
carrying case, test leads and probes 
Including operating instruction book ___

b, Mini battery unit simpTifred test kit 
with carryirvg case, test leads and 
probes Including operating 
instruction book

N/A

N/A

Name of Frm Name & Signature of Representative Designation
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SeCPON M -TECHMCAL BPeCfFiCATlONd

SUPPLY, DELPVERY, CONSTRUCTION, INSTALLATION. 
TESTING. AND COMMISSIONING OP S MVA VIGA 
SUBSTATTON

LuzP2t2l22SS^

B.14.0 STORAGE BATTERIES

B.14.1 Tochnlcal Requirements

8. Manufacturer 
1. 125V<Jc 

b. Courrtry of Origin 
1. 125 Vdc

B.1A2 Technfeel Features and Requirements

Contractor’s Data

a. Nominal Vottage Rating of Battery 
System

b. Number of cells per battery 
1. 125 Vde

c. Cell Type
d. Plate type
e. Technology (Vented. Seated)
f. End of duty cycle voltage or 

minimum voltage during duty cycle 
(volts per celt -VPC)
1. 125 Vdc

g. Max. atlowable voltage or equafizing 
voltage
1. 125 Vdc

h. Equalizing charge voltage (VPC)

Max hoat voltage, VPC

j. Normal float voltage, VPC

k. Open Circuit Voltage 
charged). VPC

(Fully

NPC
Requirements

125 Vdc

60
Lead Antimony

pasted plate
Vented

105

140
2.33

2.23 for Antimony 
alloy

2.25 for Caldum 
_____ alloy_____
2.17 for Calcium 

alloy
2.15 for AnIIrTtony 
_____ alloy_____
2.06 for all types 

of lead'aeid 
batteries

Contractor’s
Data

Name of Firm Name & Signature of Representative Designation
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BIO DOCUMENTS SUPPIY, OCUVERY. CONSTRUCTION, INSTALLATION. 
TESTING, AND COhMSSlONINO OF 9 tJNA VIGA 
SUBSTATION

SFCTKTN VI - TFCHWTAJ RPFfaFJCATinMS

1. Ampere Hour Capacity at
10-hour discharge rate to 1.75 vofts 
per cell34
1. 125 Vdc

NPC
Requirements

200 AH
m. Electrolyte spedfic gravity at 25*C 1.210
n. Battery Room Parameters:

1. Coldest temperature in battery 
room 20*C

2. Hottest temperature In battery 
room 40“C

3. Battery room design
temperature 25*C

4. Battery room refatfve humidity
95% non* 

COndenstnq
0. Ir^sutated Cable Connections and 

lr\sulafed Terminal Lugs To be provided
1. Conr>ecting power cable: 

a] Size Bv Contractor
b) Number of cables per 

positive or negative pofe Bv Contractor
2. Terminal lugs for posver cable, 

to be provided (Yes, No) To be DTovidftd

3. Ground cable size for battery 
rack:

100 mm2 Insulated 
copper stranded 

conductor
p. Battery to be used In a grounded dc 

system (Yes. No) No
p. No. of battery bank

1 125 Vdc 1
r. ExterT>al Vent Plug recomblnator 

(Gas recomNnator)

1. 125 Vdc
Required for each 

cell

Contractor's
Data

u Contractv to subfrii dosign cs*cvf6ik>f*t.

Name of Firm Name & Signature of RepresentatNe Desigr>aOon
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SUPPLY, DELIVERY. CONSTRUCTION, INSTALLATION, 
TESTINO. AND COMMSS10N1NO OP S MVA VGA 
SUBSTATION

Lu2P21Zt«3Sdg

B.14.3 Tests and Experience Requirements 

8.14.3.1 Normal Tests

a. Capacity tests shall be performed 
on the batteries in accordance with 
this spedflcetfon (Yes, No)

b. Test reports of Licenser instead of 
his own (manufacturer) is: 
(not acceptable, acceptable}

NPC
Requirements

Yes

not acceptable

B.14.3.2 Equipment and Manufacturer’s Experience

a. The manufacturer should have been 
in the busir>ess of manufacturing the 
equipment for not less than: years _______ 10

Contractor’s
Data

B.14.4 Spares and Spare Parts

The following spares and spare parts shall be furnished for the batteries for Vlqa 
Substation.

a. Complete bsttery cell

b. Extra cable terminals

c. Extra inter cell connectors and cable
d. Pre-mixed spare electrolyte
e. Extra distilled water, in 20 titers 

container
f. A quantity of protective no-oxide 

grease for connections. In cans

2 of each type
3 each for 125

Vdc
3 each for 125 

Vdc
N/A

N/A

1*can In Tier size

B.14.5 Tools

In addition to these tools and devices mentioned h Section HW-14,3.4 of Ihe 
Technical Specifications, the folio^rig shall be provided for VIea Substation.

a. Connector bolt wrenches
b. Plastic funnefs

1
N/A

Name of Firm Name & Signature of Representative Designation
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SECnON VI > TECHNICAL SP£OflCAT10NS

SUPPLY, OeUVEPY, CONSTWCTTOM. INSTALLATION. 
TESTING. AND COMMISSIONING OF 9 MVA VTGA 
SUBSTATION

LuzP212t229S^

I

0. Cell lifting device
d. Rod thermometer
e. Digital Voftmetef Tester
f. Maintenance Tool Box
g. Battery Conductance Tester

NPC
Requirements

N/A

Contractor's
Data

1 set
1 set

B.14.6 Other Technical Data to be FHIed4n by Contractor

The Contractor furnished data and rnfbrmatlon are Included In this Spedftcation to 
indicate the guaranteed performance data, predicted performance, interface 
requirements and construction featiaes of all Contractor furnished equipment The 
accwacy of such Information and t>e compatibfTity of such information with overalt 
performance requirements spedfied by NPC are the sole responsfeiRty of the 
Contractor.

Contractor's Data
a. Battery Type 

1. 125 Vdc
a) Lead Calcium (LC), Lead 

Antimony (LA), other
b) Positive plate construction 

(plante. pasted plate, etc.)
c) Number of positive plates 

per cell
b. Recommended battery charger 

data:
1. Floating voltage range 

a) 12$ Vdc
2. E^arefr>9 voltage range 

a) 125 Vdc
3. Current rating 

a) 125 Vdc
c. Heat released in BTU/hour during:

1. discharge duty cyde 
a) 125 Vdc

2. float charge 
a) 125 Vdc

3. equa1lzlr>g charge 
a) 125 Vdc

Nameof Frm Name & Si^tature of Representative Designation
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SUBSTATION
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Contractor’s Dsta

d. Max. amount of hydrogen gas that 
wtif be evofved per hour during 
battery equalizing charge at max. 
battery temperature (cubic feel H2/ 
cefi X hour)
1. 125 Vdc

e. H2 evolution at float ft9 Hycelt x hour
f. Service life multipPer
g. Battery rack

1. Rack outline or Catalog no.
2. Quantity of racks for the battery
3. Description (seismic or other)

h. Intercell connectors:
1. Type

a) 125 Vdc
2. Material

a) 125 Vdc
i Terminal lugs for NPC power cable:

1. Manufacturer
2. Type r>o.

|. Terminal lugs for NPC's ground 
cable:
1. Manufacturer
2. Type no.

k. Performance Data
1. Roat voltage (volts per cell* 

VPC) without equalizing
a) 125 Vdc

2. Voltage (volts per cell-VPC) 
with equalizing
a) 125 Vdc

3. Roat voltage (volts per cell- 
VPC) with equalizing
a) 125 Vdc

4. Recommended frequency of 
equalizing charge
a) 125 Vdc

5. Recommended duration of 
equallzng charge
a) 125 Vdc

Name of Firm Name & Signature of Representative Designation
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SUBSTATION

fi»P?f?tg23SdQ

Contractor's Data
6. Shoit-drcurt current at short 

dfcuited (betted) battery 
terminals at floating voftage:
a) At 77*F

1) 125 Vdc
b) At hottest battery room 

temperature
1) 125 Vdc

7. Battery discharge 
charaderlstlcs (Contractor’s 
referer^ce curve number)39

8. Guaranteed capacity to 
specified final voltage
a) One minute, Ampere
b) 30 minutes. Ampere
c) 60 minutes. Ampere
d) 120 mlr>s., Amp4rour
e) 4 hours, Amp^hour
f) 5 hours, Amp-hour

9. Specific gravity of electiolyte at 
77*C

96 Con&aefof to prov*tf» brief tfgggtptfon.

Name of Firm Name & Signature of Representative Designation
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SUPPLY. DEUV^RY. CONSTWCTION. INSTALLATION. 
TESTING, AND COMMISSIONING Of S MVA VGA 
SUBSTATION
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B.15.0 BATTERY CHARGER

B.15.1 Technical Requirements

Contractor’s Data
a. Manufacturer(s)
b. Type ar>d Designation
c. Country of Origin

B.15.2 Technical Features and Requirements

a. Construction
b. Primary Input power supply

1. Voltage
2. Frequency
3. PhaseAVire
4. System Grounding (solid, high 

resistance, ungrounded^
5. Available short*clrcuit cunent 

(amperes rms sym.) at rated 
voltage36

6. Steady state voltage variation
7. Frequency variation

c. Battery Charger Output Data
1. The Contractor shad be 

responsible for the detailed 
design of the battery charging 
system and for the 
determination of the battery 
charger ratings

2. Nominal Output Voltage 
a) 125 Vdc

3. Output Voltage Adjustment 
Range (minimum)
a) Roat Voltage 

1) 125 Vdc
b) Equalizing Voltage 

1) 125 Vdc

NPC
Requirement

Industrial Type

230 V
60 Hz

3^hase/4 wire

Solid

Manufacturer's
Data
110%
±5%

Corttractorii
Data

Yes

125

12CM30

130-140

To be coordinated with AC and DC Station AutiHary S^'tcbboard.

Name of Hrm Name 5 Signature of Representative Designation
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SUPPLY, DEUVERY, construction, INSTAUjMION, 
TESTINO, AND COMMISSIONING OP S MVA VGA 
SUBSTATION

LurP212l223»jQ

d.

4. Float Vottage Regulation for 
100%, ±10% line voltage 
vanatfon end ±5% frequency 
variation

5. Rated continuous current output 
at max ambient temperature 
and site elevation
a) at max, do voltage 

1) 125 Vdc
b) at min. dc voltage 

1) 125 Vdc
c) at nominal dc voltage 

1) 125 Vdc
6. Battery Recharge Current
7. Charger cunent limit, % of 

continuous output
8. RMS Ripple. mV

a) Without battery connected
b) With battery conr>ected 
Trme required to completely 
recharge fuH discharged battery 
plus supply station loads, hrs. 
Min. efficiency by 50% load 
Min. efficiency 50-100% load

Battery Data
1, Nominal battery votfage 

Number of cells 
a) 125 Vdc

9.

10.
11.

2.

3. Roat Voltage {Votts/Cell). ma x.
4. Charging VoKage (Volts/Cell)
5. Boost Charging
6. Equa&e voltage (votf s/cell)
7. Minimum Voltage (Volts/CelT)
8. Cell Type
9. Battery short-circuit current 

e. Maximum sound level. dB (A)

NPC
Requirement

t% maximum

Contractor's
Data

By Contractor

By Contractor

By Contractor
By Contractor

150 to 250

per ANSI/IEC 
Std.

too mV (max)

10
80%
85%

125 Vdc

50
2.23 for Antimony 
alloy and 2.25 for 

calcium alloy
2.30
2.65

2.33 max.
1,75

By Contractor
By Contractor

50

Name of Firm Name 8 Signature of Representative Designation
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SecnONVt-TICHWCAL SPECIFICAT>ONS

8.15.3 Othsf Technical Peaturec

SUPPLY. DEUNCRY. CONSTRUCTION. INSTALLATION. 
TESTING. AND COMMISSIONING OF $ MVA VIGA 
sue STATION

NPC
Requirement

Contract or^e 
Data

I

a. Equalizing Timer

b. Equalizing Timer
c. Rtered output
d. DC output operation
e. V^nth transient voltage surge 

suppression on the input side of the 
charger

f. Boost (^rge. charge feilure. loss of 
AV input and ground fault indication 
shall be provided at the charger 
panel (except for 4BVde)

g. Monitoring of Equipment parameters 
for Current, Voltage. Frequency, 
Power (Input, Output, Battery, etc...) 
through digital monitor on the front 
panel of the equipment

h. Monitoring of equipment through 
Active Mimic Display on the hont 
panel of equipment

i. Provision with automatic 
recharging/charging fadlitfes

}. Provision of temperature DC vottage 
compensation and Battery discharge 
test

k. Cabfe entry
t. AC Power Input 
2. DC output

l. Cable sizes, mm2
1. AC supply 

a) 125 Vdc
2. DC output 

a) 125 Vdc

m. Size of grounding cable for 
connection to ground bus of charger

To be provided
Automatic with 

manual provision
To be provided

Ungrounded

To be provided37

Yes

Yes

Yes

Yes

Yes

Bottom
Bottom

By Contractor

By Contractor
>100 mm3 copper 

stranded 
conductor

57 Dwg. Mb. VSS‘8DE^22.003.125VDC System R9pu&9frwit8 (Of>6 Une Dfagnm).

I Name of Firm Name & Signature of Representative Designation
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SUPPIY. DELIVERY, CONSTWJCTION, INSTALLATION. 
TESTING, AND COMMISSIONING OP S MVA VIGA 
SDSSTATfON
  LiaP2121223S<Jg

B.15v4 Tevts and Exparianca Rtquframarrta 

B.15.4.1 Normal Taata

a. Is battery charger design new or of 
previous design v^h substantial 
changes In design and/or rating
1. If new. design test and routine 

and reports required
2. If previous design of same 

ratir>9 and voltage level, 
certified design reports of 
prototype or duplicate 
production type are acceptable

b. Routine Tests to be performed on all 
Bargers whether new or previous 
design

e. Certified Routine Tests Reports to 
be submitted (Yes. No) 

d. Test reports of Licenser instead of 
his osvn (manufacturer) Is:

6. Test frequency requirement

NPC
Requirement

By Contractor

Contractor's
Data

Yes

Yes

Yes

Yes

not acceptable
60 Hz

B.15.4.2 Equipment and Manufecturer*e Experler>ee

a.

b.

The manufacturer should have been 
In the business of manufacturing the 
equipment for not less than: years 
The type of equipment being 
offered should have been In the 
actual service for not less than: 
years

10

B.15.5 Auxiliary Power Supply

The following auxiliary power shall be provided for Ihe Battery Charger.

a. Power Supply, input
b. Annuncfator system, Vdc

c. Heaters. (If required)

230 V, 3-0.60 
Hz

125 Vdc 
230 V. 1-0, 60 

Hz

Name of Rrm Name & Sigrtature of Representative Designation
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SECTION VI - SPEOFICAnONS

SirPPtY. DELIVERY. CONSTRUCTION. INSTALLATION. 
TESTING. AND COMMISSIONING OF S MVA VGA 
SUBSTATION

LiBMI21223Sdg

B.1 $.6 Spares and Spara Parts

The foltowfng spares and spare parts aside from those Contractor’s recommended 
spare parts shall be furnished for the battery charoef for Vlaa Substation!

a.

c.

Plug-In control module of each type 
used, sets
Set of thyristors and silicon rectifiers
of each type used
Fans us^, (if required), pcs.

NPC
Requirement

1 each for the 
12SVdc

1 each for the 
125Vdc

N/A

Contractor’s
Data

B.15.7 Other Technical Data to be Rlled-in by Contractor

The Contractor furnished data and information are included in this Specification to 
indicate the guaranteed performance data, predicted performar^ce, interface 
requirements and construction features of alt Contractor furnished equipment The 
accuracy of such information and the compatibility of such infbrmati^ with overall 
performar)ce requirements specified by NPC are the sole responsibinty of the 
Contractor.

Contractor’s Data
a. Battery Charger Input Data

1. input ac voltage, max/min. V
2. input ac current at rated output

a) rated voftage, A
b) at min. ac vcttsge, A

I

I

Name of Firm Name & Signature of Representative Designation
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B.16.0 STATION SERVICE TRANSFORMER

B.16.1 Technical Characterfatica and Requirements

a. Manufacturer
b. Type and Designation
c. Country of Origin

Contractor's Data

B.16^ Transformer Description

NPC
Requirement

Contractor's
Data

I

a. Number of phase
b. Insulation

a Application
d. Class (outdoor, indoor)
e. Percent overload, %
f. Continuous rated output at 65*C 

temp, rise, kVA
g. Type of overload capability (specify 

planned, long time, or short time 
emergency loading]

h. Required no. of hours for overload 
capacity, hrs

i. Type (specify 3-wfnding, 2-winding, 
auto-transformer

j. Winding connection:
1. H-wrnding

2. X-winding
k. Insulation level:

1. Nominal system voltage. kVrms
a) H-wfnding
b) X-winding
c) Neutral winding

Three (3)
Epoxy Cast Resin

Station Service 
Transfonner

Outdoor
20

75

Short time

Two (2) winding

Detta
Wye w/ neutral 

grounding

13.8
0.23 

Xo 0.23

Nam© of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI.EW(T0S)*®9



I BIDD0C(JM6^r^S

SECTION VI •TECHNICAL SPECIFICATIONS

SUPPVf. DEUVERY. CONSTRUCTION, INSTALLATION, 
TESTING, AND COMMISSIONING OP S MVA VIGA 
SUBSTATION

LuzP21Z122aSflg

2. Maximum system voltage, 
kVrms
a) H-wIndIng
b) X'Winding
c) Neutral winding

3. 5hort*duration power frequency 
withstand voltage, kVrms
a) H^wlndirvg
b) X-wIndlng
c) Neutral winding

4. Ughtnfng impulse withstand 
voltage, kVcrest
a) Handing
b) X-wIndIng
c) Neutral vending

NPC
Requirement

IS

Contractor's
Data

1.2
1.2

38
10
10

95
30
30

copper
copper

B.16.3 Winding Material

a. H-wIndlng
b, X^windlng

B.16.4 Capacity Ratings

The maximum simultaneous continuous loadings In windings without exceeding the 
temperature rise limitations, undereach cooling condition, shall be as follows:

a, Winding
b. kV

1. H-wInding
2. X-wInding 

e. WA rating
1. H*svindlng
2. X-wIndIng

d. PF (leading, lagging)
e. Type of cooling
f. Temperature rise, #C 
1. Winding

B.16.5 Impedance

a, Short Circuit Impedance, %

H&X

13.8
0.23

75
75

0.8 lag.
AN

S?65

4-6

Name of Firm Name & Signature of Representative Designation
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I

I

B.16.8 Audfble Sound Level

a. The average audible sound level, 
dB (A) shall not be more than:

b. With a load of: kVA

B.16.7 Ground Terminal Connection

HPC
Requiremertt

50
100%

&100 mm2 tin
Ground Tenninal connectors of annealed copper 
transformer shad be suitable for conductor

D.16.8 Tolerances

a. Losses

1. Total losses

2. No^oad or load losses

b. Impedance (full capac% taps at 
rated current)

c. No-load current

d. Sound pressure level

B.16.9 Tests and Experience Requirements 

B.16.9.1 Test Requirements

Not more than 
6% of

manufacturer's 
specified vafue
Not more than 

10% of
manufacturer's 
specified value

±10% of 
manufacturer's 
specified value

+30% of the 
obligatory no-load 

current
without tolerance

a.

b.

Design and Routine tests reports 
required (Yes, No)38 
Certified test design reports of 
previous duplicate production type 
not older than three (3) years old 
are acceptable (Yes, No)
Note: tf Yes, no need fo perform 

design test for ftem a.

Yes

Yes

Contractor's
Data

M Contrectcr shaft place In Ihe fllted-in data 'Bubmitted" or VW submtr*. VW perform' or Twc# been perfcrmed* 
as appropriate.

Nameof Rrm Name & Signature of Repmsentative Designation
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I
c. Test reports of hcenser instead of 

hts own (Contractor) Is:
d. Test freq uency requirements
e. Factory Routine Tests to be 

performed (Yes, No)

NPC
Requirement

net acceptable
60 Hz

Yes

Contra etor’s 
Data

B.16.9,2 Equipment and Manu^cturei^s Experience

e.

b.

The manufacturer should have been 
In the business of manufacturing the 
equipment of the same voltage 
rating for not less than; years 
The type of equipment being offered 
should have been In the actual 
service for not less than: years

10

B.16.10 Other Technical Data to be Rlled^ln by Contractor

The Contractor furnished data and Information ere included in this Specification to 
lr>dieate the guaranteed performance data, predicted performance, interface 
requirements and constaictioo features of all Contractor furnished equipment The 
accuracy of such information ar^ the compatibility of such Information with overall 
performance requirements specified by NPC are the sole responsibility of the 
Contractor.

Contractor’s Data
a. Transformer Gua ranteed Losses

1. No-load losses. kW
2. Load losses. kW
3. Total bsses. kW

b. Winding Construetton

c. Core Construction

d. Estimated Natural resonant freq. of 
the (ransformer, Hz

(layer, disc, etc.)

(core, shell)

Name of Firm Name & Signature of Representative Designation
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B.17.0 CONDUITS & CABLE TRAY SYSTEMS

8.17.1 Technical Requlremenld

a. Name of Manufacturer
b. Country of Origin

Contractor's Data

B.17.2 Technical Characteristics and Requirements

I
a. Provided with the following 

accessories:
1. Cable Tray

a) Supports with anchor bolts
b) Ground terminal & connector
c) Cable tray markings

2. Conduits
a) Junction boxes
b) Pull boxes, if required
c) Couplings, fittings, etc
d) Conduits, tags & markings

b. Material
1. Cable Tray
2. Conduits

B.17.3 Test and Experience Requirements

NPC
Requirements

Yes

Contractor's
Data

Yes
Yes

Yes
Yes
Yes
Yes

Galvanized Steel
uPVC/RSC

8.17.3.1 Test Requirements

Mechanical Test 
used required

on the material

b.
c.
d.

Mill Certificate required 
Galvanizing test. If other than ASTM 
Embrittlement test required

Yes, If mill 
certificates are 
not available
Yes. In lieu of 

mechanical test
Yes
Yes

B.17.3.2 Equipment and Manufacturer's Experience

a. The manufacturer should have been 
in the business of manufacturing the 
conduits and cable trays for not less 
than: Years

Name of Firm Name & Signature of Representative Designation
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B.18.0 LIGHTING SYSTEM

B.1S.1 Tschnfcsl Features and Re<Tuirements

a. Name of Manufacturer
b. Country of Origin

Contractor's Data

B.IS^ Technical Characteristics and Requirements

a. Contamination and Aging Factor
1. Indoor
2, Outdoor

b. Illumination Level Requirement, lux
1. Control Room
2. Relay Room
3. AC/DC Room
4. Battery Room
5. Hallway, Corridor, Foyer
6. Pump House
7. Roads
8. Tran sformer. Reactor Area
9. Substation Yard 
to. Guardhouse
11. Office
12. Toifet/UGIrty Rooms

NPC
Requirements

1,25
1.67

400

Contractor's
Data

300
200
200
50
100
50
30
30
100
500
100

6.18.3 Lamp Characteristics & Requirement for Various Rooms/Areas

a. Irrdoor (Control Building)

1. Control Room

Combination of low 
energy LEO 

luminaries on a 
louver type of 

fixtures and pin fight 
wfth compact low 
energy fluorescent 
luminaire, Fixtures 
are recessed type 
with mirror finished 
aluminum reflector.

Name of Firm Name A Signature of Representative Designation
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NPC
Requirements

Contrsctor*8
Deta

2. Station Auxiliary Room

3. Relay Room

A. Service Balcony, Foyer, Lobby, 
Porch. Toilets. Utility Room and 
Halfway

5. Battery Room, Cable Gallefy. 
Efecbical Room

6. Facade Lighb'ng

b. Maintenance Bay/Warehouse

Indoor llghtiog 
fixture recessed 
type with mirror 

finished aluminum 
reflector end 

decorative opal or 
prismatic panel 
suKableforlED 

luminaire
Recessed celling 
mounted lighting 
fixture comptele 

with LEO luminaire, 
mlrrorflnlshed 

aluminum reflector 
with silver square 

louvres ^ 
metallized styrene 

_____ finished_____
DecofBtIve down light 

or pin light 
panicuiarty In Foyer 
end Lobby made of 
Cold roll galvanized 
steef housing wth 
etumhfzed highly 

specular 
polyi^rbonete 
reflector with 

perfectly Integrated 
white bezel ring
Explosion proof 

righting fixture wf add 
resistant casing 

suitable for 36* LEO 
fixture.

By Contractor
Highbay fighting 

fixture, heavy duty 
dle<cast aluminum 
baRast housing whh 

electrocoat gray paint 
finish suitable for 

metal halide lamps

Name of Firm Name & Signature of Representative Designation
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c. Administrative Building

1. Engineering/Technical Room, 
Administrative Room, Mgr. 
Office. Disbursing Office

2. Hailway. Eaves. Utility Room. 
Toilets

3. Fagade Lighting 
d. Outdoor

1.
2.
3.
4.

5.

Perimeter righting 
Street lighting fixture 
Substation Yard lighting 
Flood lightir>g
(Transformer/Reactor Area. 
Open Stodcyard)
Decorative landscape lighting 
fnrtures

NPC
Requirements

General purpose 
luminaire made of 

white-coated, stove 
enameled sheet 

Steel, recessed type 
complete wWi LEO 

hjmfnaire, miiTor 
finished aiunWHim 

reflector wfth 
prismatic difhjser 
made ot quality 

pdvmedzed material
Decorative down light 

or pb light 
partiojlarty in Poyer 
and Lobby made of 
cold rofi galvenized 
steel housing wflh 
alumbized highly 

specular 
polycartMnate 
reflector with 

perfectly Integrated 
white bezel rtng
By Contractor

LED lamp
LED lamp
LED lamp

LED lamp

Contractor's Data

Contractor’s
Data

B.16,4 Lighting Fixtures Auxiifarres and Miscellaneous Accessories

a. Interconnecting conduits and cables 
between fixtures and panel boards

b. Junction boxes and pull boxes
c. Lrgh^ng poles
d. Grour>d terminal and connector

To be provided 99
To be provided
To be provided
To be provided

99 Corrtnctor to provide detailed cetcufation of a/zes of eonduHa and cable9-

Name of rrm Name & Signature of Representative Designation
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f

B.18.S Other Requirements

a. Power Outtets
1. For outdoor area

a) Type

b) Requirement40 
e) Voltage rating 
d) Interconnecting conduits and 

cables between outlets and 
distribution board

6.18.6 Test Requirements

a. Functional tests of ail components 
of lighting system

b. Wiring continuity tests
c. Galvanizing tests on the lighting 

poles

B.18.7 Spares and Spare Parts

NPC
Requirements

Weather proof, 
corrosion proof 
with stainless 

steel metaf cover
1 per bay 

1 per XTormer 
bank_____

230V, 1<P, 60 Hz

To be provided

Contractors
Data

Yes
Yes

Yes

One (1) fighting luminaire (lamp) of each type Installed shall be suppfied as spare for 
every five (5) units of each type of fighting lumlnalres/Iamps furnished and lr«tafied at 
Vloa Substation.

40 Therp shaft be one (1) 230 Vac power oufiel per hcsffon

Name of Firm Name & Signature of Representative Designation
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B.19.0 UNE PROTECTION SYSTEM

I

I

B.19.1 Oth«r Line Paremetera

a. Line distances, km
1. San Mru^l S/S - Viga S/S
2. Viga S/S - Pandan S/S

b. Type of drcurt

1. San MKigel S/S • Viga S/S

2. Viga S/S-Pandan S/S
c. Phase condudm

1. Conductor Type
2. Code Name
3. Material
4. Calcutated total area, mm?
5. Conductor outer diameter, mm

6. Core Material
7. Conductor outer diameter, mm

d. Shield conductor
1. Conductor specification

2. Material
3. Size, nominal mm
4. DC Resistance per km, ohms

B.19.2 Cubicle Details of Lina Protective Refay

NPC
Requirement

^23 km
*55 km

Single Circuit 
Steel Pole

Single Ornult 
Steel Pole

336.4 MCM
Linnet

Aluminum
263.31

19
Aluminum Clad 

Steel
6v Contractor

7/6 AWG
Aluminum Clad 

Steel Wire
12.34

0.9197

Contractor*#
Data

a. Cubicle type (specrfy dust, duplex, 
Enclosed swinging rack, open, etc,)

b. Panel type (specify mosaic, sheet 
steel)

c. Doors
d. Degree and protective cfass applied
e. Cable entrance
f. Access for melntenaf>ce and testing

er>cfosed 
swinqlnq rack

sheet steel
Gasketed

Yes, IP 50 (min.)
Bottom

Front access

Name of Firm Name 6 Signature of Representative Designation
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B.19.3 Other Protective Line Relay Technical Features and Characteriatlca

NPC
Requirement

Contractor,8
Data

a.
b.

c.

d.

e.

f.

g.
h.
i.

Mounting
AppPication
1. Main 1 and Back-Up shad have 

a) Different operating prirKfple 
Make
1. Main and Back-Up with 

different operating principles 
and measuring technique 

Main and Back-Up systems output 
alarms and indications shall have 
provisions for connection to:
1. Sequence-of-events recorder
2. Microprocessor Based

Substation Control (MBSC)
Main and Badt-Up to be provided 
with serial communication port41 
Configuration Editor and 
Maintenance Software for Main 
and Back-Up relays to be provided 
Operating frequency range, Hz 
Power supply, Vdc 
For Main distance relay used:
1. Provided with the foitowing 

assodated relays ar>d functions 
(Yes, No)
a) Directional earth fauK

Synchronism checkA^ltage 
check retays 
Overcurrent relay 
Line terminal
under/overvoltage 
protection
CT column short-a>ne ^ult 
protection

f) Fault locator
g) Event recording
h) Disturbance recorder

19* rack 
panel enclosure

Yes

Yes

b)

c)
d)

e)

Yes

Yes

Yes

Yes
60 Hz

125:

Yes

Yes
Yes

Yes

Yes
Yes
Yes
Yes

41 This be used for communiceffng eHber hoeHy or remotefy wiih a PC for date retrievai. reconTiguration of 
eenkygs aryi maintenance cfretey. A eeperate shaft be proASed fOe connection to future MBSC.

Name of Frm Name 6 Signature of Representatrve Designation
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»)
j)

Broken conductor chedc 
Lock-out relay 

For Drrectional Over Current
Relays:
1. Provided with the foTlowing

assodafed relays: 
a) Overcurrenf relay

Drrectional Eardi FauK relay 
Line Terminal
Under/OvervoFtage 
Protection 
Fault Locator 
Event Recording 
Disturbance Recorder 
Distance Protection
Function
Metering function

NPC
Requirement

Yes
Yes

Contractor's
Data

Yes
b)
c)

d)
e)
f) 
9)

h)

Yes

Yes
Yes
Yes
Yes

Yes
Yes

B.194 Basic Requirements and Operating Parameters for Distance Relay

I

a. Distance Relay Reactrve reach for all 
types of faults, ohms/phase
1. Zone 1
2. Zone 2 (Rtot)
3. Zone 3 (Reverse)

b. Distance schemes of measuring 
zones (specffy nofhswftched, 
switch^
1. Zorte 1. Phase ar>d Ground
2. Zone 2, Phase arrd Ground
3. Zone 3, Phase and Ground

c. Timer settirTg of measuring zones 
1. Zone 1

2. Zone 2 (Pilol) & 3 (Reverse)

0.2-10
0.4-20
1.0-50

norvswHched
non-switehed
non-switched

Instantaneous
Shalt preferably 

have bme delayed 
tripping with timer 

settings cf 0.1-5.0 s

Name of Firm Name & Signature of Representative Designation
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I

d. Ratio of Zone 1G/Zone 1 Ph can be 
set differently from that of Zone 2G/ 
Zone 2Ph and Zone 3G/ Zone 3Ph 
(Yes, No)

e. Operating Time Including tripping 
relay contact ms
1. Typical 

PfvG^ult 
Multiphase fault

2. Maximum at 60% set reach with 
severe CVT transients and 
S!R*10
PIvG fault 
Mufti-phase fault

f. Reset Tlfne, ms
1. Without breaker trip
2. Wrtii breaker trip

g. Residual compensation and zero 
sequence compensation factor 
setting

1. KN range, steps

2. KO rar>ger steps

h. Une impedance angle setting ranges
i. Resistive reach or R/X ratio when 

blirtdera used
j. Measurement accuracy. %
k. Dynamic overreach. %

NPC
Reqtilramant

Yes (preferred)

Contractor's
Data

I. Reset ratio. %

B.19.5 Other Features of the Distance Relay

<30
<25

<50
<40

<30
<50

0-2 in steps of 
0.1 or less

0-7 In steps of 0.2 
or less

30* •80* Insteps 
ofO.r

1-20 ohms/phase
15
<5

105% of setting 
for all zones

a.

b.

Teteprotection Scheme
1. PUTT
2. POTT
Other Required Features fYes, No)
1. Self-checking and monitoring 

features
a) Self-test of components and 

measuring elements

Yes
Yes

Yes

NameofFrm Name & Signature of Represantatlve Designation
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I
of
of

and

2,
3.
4-
5-

6.

b) Contfnuous monrtofing 
abnormal condrtrans 
measuring elements 
other vital components

c) VT clrcuft monrtoring 
d> CT drcult monltiyir>g
e) Trip cfrcurt supervision
f) DC supply monitoring 
Current reversal blocking 
Power swing blocking 
Phase selector logic 
Single*pole and three-pole 
tripping
Parallel fine compensation

NPC
Regufrement

Yes

Corrtractor's
Data

Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes

I
c. Other Information

1. Pola rizing methods used
2. Characteristics description

a) Ground measurements
b) Phase measurements

voflage memory 
cktsy cross 
potarizatlon

polygonal or 
var^blemho

Polygonal or mho

B.19.6 Basic Requirements and Operating Parameters for Directional Over Current Relay

c.

Dual differential slope characteristic, 
low level & high level (Ye$, No) 
Current setting range

1 tow level

2. High level 
Operating Time
1. Minimum
2. Maximum

Yes

0.2 to 10 In In 
0.05 steps

1 to 30 In In 0.05 
steps

25 ms
35 ms

Name of Firm Name d Signature of Representative Designation

NATIONAL POWER CORPORATION ED) WEW(TDS).1t2



BIO DOCUMENTS

SECTION VI-TECKNtCAL SPEOFICATfONS

SUPPLY, DELIVERY, CONSTRUCTION. INSTALLATION, 
TEST!NO, AND COMMISSlONINO OP S MVA VfOA 
SUBSTATION

LuzP2tZt2?3Sdq

B.19.7 Basic RMiuframcnta for the Associated Relays 

B.19.7.1 Directional EarthfauH Protection (DEF)

a. Part of Main or Back Up

b.

c.

d.
e.

f.

9-
h.
I.

j-

k.

Method of 
dec^lon)

Polarizing (directional

Teleprotection scheme mode of 
operation
Current reversal blocking 
TeteprotecCon signal of DEF, 
separate or common from distaiKe 
relay
Sensitivity Vend I 

1. Forward element

2. Reverse element 
Ma)dmum sensItMty angle 
Tripping time delay, adjustable, ms 
Blocking Input Included (Yes, No) 
Stabifzed against megr>e(iang Inrush 
(Yes, No)
Residual overcurrent relay operating 
parameters
1. Current relay setting ranges

a) Instantaneous (optional)
b) Time delayed

2. Reset ratio

NPC
Requirement

Yes, both 
Distance and 

Directional Over 
Cument I Relay

• Negative 
sequence • 
preferred 

► Zero 
sequence 
voltage - 
optional______
Permissive 
Overreach 

Transfer Trip
To be provided

Separate

1:5%-20% X U 
V; 0.5% -5% X Vo
50% of the setting 

for forward 
element

Approx. 75*
50-150

Yes

Yes

2~20x(n
0.1 - 2xln

95% or better

Contractor's
Data

I Name of Firm Name & Signature of Representative Designation
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I

I

I. Provfdecf wfth ths following features 
and logic functfons (Yes. No)
1. Self-checking and continuoijs 

monitorfng features
2. Sw!tcfvonto-fault
3. Current reversal
4. Weak end Infeed echo

B.19.7.2 SwNch * onto - Fault Protection

a. Part of Main or Back-up
b. Starting Method Used (Yes. No)

1. CB dose contact
2. Line voltage and current

B.19.7.3 Synchro and Voltage Check Relay

a. No. of breakers controlled per 
module

b. Possible selection of synchro-d>eck 
function only or voltage check 
function only or both.

c. Synchro-check settings
1. Uve conditions

2. Difference In voltage magnitudes

3. Difference In phase angles
4. Difference In frequency

d. Voltage<heck function
1. Uve-bus/dead-line check
2. Uve4lne/dead“bus check
3. Dead condition
4. Uve condition

B. 19.7.4 Fault Locator

NPC
Requirement

Yes

Contractor's
Data

Yes
Yes
Yes

Main

Yes
Yes

One

both

>45*of Un
20% of Ur In step 

of S%
5*-75" rnsfep of 

5P
<200 mHz

Yes
_____ Yes_____

Yes
Yes

a. Construction
b. Visual information to be provided by 

means of
1. LCD (Yes, No)
2. Pnnt*out on a built-in printer 

(Yes, No)

Buittnn function of 
the relay

Yes

Yes

Name of Finn Name & Signature of Representative Designation
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I

I

c. Accuracy

<S. PauTt focator setting range, ohms
e. With paraHef line compensation
f. With toad currents compensation

B.19.8 Test and Experience RegulrerTrents 

B.19.6.1 Normaf Tests

a. Design Test and Reports Required 
for each of the Relay component42

b. Certified test design reports of 
previous or duplicate production 
type are acceptable42

e. Additional tests are required, If yes, 
see B.19.8,2

d. Test frequency requirements
e Factory Routfne/Accepfance Tests 

to be performed on the relays
f- Factory acceptance tests (o be 

witnessed by NPC at relay 
manufacturer’s country

g. Required no. of personnel to 
witness Factory Acceptance Tests

NPC
Requiremerrt

±2% of line 
length

0- 15000/phase 
for In g 1 A

_____ Yes______
Yes

Yes

Yes

Yes
60 Hz

Yes

Yes

Three (3)

Contract orT$ 
Data

B.19.8.2 Additional Tests

If additional tests are required (see B.19.8.1.c), they shall be as follows:

Manufacturer’s tests star>dards not within the sr>edfied tests of either ANSI or lEC
standards.

B.19.8.3 Equipment and Mamifecturer'e Experience

a. The manufacturer should have been 
In the business of manufacturing 
protective relays of not less than :
Years 10

42 CofytTBctor shaffp/dea /n ffn-m dsfa or twtwT, peffom' or had been performerfas
appfopriafa.

Name of Firm Name & Signature of Representative Designation
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I

b.

c.

The type of equipment offered 
should have been operating 
satisfactorily in the actual service for 
not less than: Year^
The minimum quantity of equipment 
of similar characteristics In actual 
service as stipufated In item b.

NPC
Requirement

Contractor’s
Data

Note: Experience less than what is required writ be ground for re/ecfioo of equipment
being offered,

D.19.9 Auxiliary Power Supply

The items listed below shali be designed to receive auxiliary power supply 
mentioned In the NPC requirement

a. Power Supply

b. Anmjndator system, Vdc

125 Vdc 
+10%. -15%

125 Vdc 
+10%. -15%

230 V, 10 A,
60 Hz for lights;

c. Internal Tights and convenience 230 V, 15 A, 1-^, 
outlets, Vac 60 Hz for CO

230 V. 1H». 
60 Hzd. Heaters, Vac pf required)

B.19.10 Spares and Spare Parts

The following parts aside from those Contractor's recommended spare parts shal? be 
furnished for the Une Protective Relay Equipment

I

a. Unft(s) of complete Main Protective 
Relay and complete associated 
relays wfthout panel enclosure

b. Unit(s) of complete Back -up 
Protective Relay and complete 
assodated relays without panel 
endosure 1

Ail spare parts shaTI be hermetically sealed and shall be spedfrcally packed for 
storage for an extended period of time and shall come complete with storage 
instructions.

All spare parts shall be interchangeable with and identified in all respect to the original 
parts.

Named Fm Name & Signature of Representative Designation
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B.19.11 Toofs

A portable PC is required for maintenance, testing, re-configuration arxj data 
access of the Line Protective Relay equipment, it shall be connected via a service 
Interface RS232-C port at 9600 baud. Provision therefore for this interface port 
shelf be provided for the Protective Refay termlnaf equipment. The servicing PC to 
be supplied must have the foflowing minimum technical requirements:

NPC
Requirement

Contractor’s
Data

a. Type
b. Hardware

1. Processor

2. Clock Frequency. GHz
3. Memory, GB

4. Hard disk capacity
5. Video Card

6. CD-ROM drive/ DVD ROM drive

7. Display

6. Audio system 

9. Network interface

PC Compatible 
nofebook/laptop 

computer

Intef Core 19 or 
Latest Modet 

Available
Fastest speed 

available
256 fmln.)

2TBSSD&4TB
HDD

Largest a variable
latest speed (built- 

h)
14’ 720p(fnln.) 

Active TFT Cofor 
Matrix Display 

LCD color
64-bit stereo audio 
system w/ crystal 

sound dual 
speaker

10/100/1000 
MBps (buiit-fnl

Name of Firm Name & Signature of Representative Designation
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I
c. Software

1. Operating system

Z Communication stack
3. Configuration tools (specify

provided, nofprwW^
4. Maintenance tools (sp&cffy

prowd&dt not provided)
<S. Peripheral coonectMty

1. Communication interface (I/O)

e. Keyboard

f. Mouse

g. Power Adaptor

h. Battery
i. No. of units to be provided

MPC
Requirement

Licensed Wridows 
10 Professtonsi 64^ 

bA. pre-€i$taM with 
back-up DISC and 
reference manuals; 
Licensed Microsoft 

Office 2016 
Professional Ros
OSI-TCP/iP
Providedvwth 
Back-up copy
Provided with 
back UP copy

1x9-prn RS232 
Serial & 1x25-pin 
ECP/EPP parallel 
ports, 3xUSB3.0, 
VGA port 4-rrv1 
SD Card reader, 
Phone Line In, 

3.5mm
Microphone In 

ports. DC jack for 
power adapter.
84/85 key w/ 
embedded 

numeric key pad
Optical Sensor 
type with scroll 

wheel______
100-240V full 

range 50-60 Hz
Li-Ion battery 
padc6-6hrs. 

rundown battery 
Rfew/APM

Two (2)

Contractor's
Data

Name of Rrm Name 8 Signature of Representative Designation
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a. The protection panel shall accommodate the desired relay components shown In 
the bid drawing's single line diagrams.

b. 1$ the Line Protective Relay 
equlF^ent to be supplied already 
existing in the Gnd where It will be 
Installed? (Yes. No)
1. IfYesr

a) Was training at the 
manufacturer’s place 
conducted for (he NPC 
engineers

b) Was local (raining also 
conducted by the Contractor 
for (he NPC engineers

c) Training overseas required? 
(Yes, No)

d) Local training required? 
(Yes, No) Refer to Section 
GW-2.12.2 of the Technical 
Specifications

2. If No:
a) Training overseas required? 

(Yes, No) Refer to Section 
GW-2.12.2 of &ie Technical 
Specifications

b) Local training required? 
(Yes, No) Refer to Section 
GW-2.12.2 of the Technical 
Spedficatlons

I

NPC
Requirement

By Contractor

Contractor’s
Data

Yes

Yes

Yes

Yes

Yes

Yes

Name of Firm Name & Signature of Representative Designation
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B.19.13 Othsr Tachnicaf Data to ba Plllad-ln by Contractor

The Contractor furnished data end information are Included In this Specification to 
indicate the guaranteed performance data, predicted performance. Interface 
requirements and construction features of alt Contractor furnished equipment. The 
accuracy of such information and the compatiblfrty of such information with overatl 
performance requirements specified by NPC are the sole responsibiTity of the 
Contractor.

Contractor*a Data
a. Model No,

1. Main Relay
2. Sack •'Up Retay
3. DEF Protection
4. Auto-redosing Retay
5. Synch roA/oftage Check Relay 
d. Stub Protection
7. Transmfssion Line Overvottage 

Protection
3. Remote Back-up Protection 
9. Fault Locator 
Power Requirements, DC supply
1. Main .watts
2. Back-up .watts 
Heat Dissipation, BTU
1. Main
2. Back - up

b.

I

Name of Firm Name & Signature of Representative Designation
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B^O.Q SUBSTATION PROTECTION SYSTEM

I

B,20.1 CubIclB Details of Protective Relay

a. Cubicle type (specify dual, duplex, 
enclosed swinging reck, open, etc.)

b. Panel type (specify mosaic, sheet 
steel)

c. Doors
d. Degree and protective class applied
e. CaWe entrance
f. Access for maintenance and testing

NPC
Requirement

enclosed 
swinging rack

sheet steel
Gasketed
Yes. IPSO

Bottom
front access

Contraetor<8
Data

B.20.2 Transformer Protection Technical Features and Characteristics

B.20.2.1 Transformer Technical Data

a. Capacity
b. Voltage raOng. kV

1. High voltage
2. Low voltage

c. Type (specify auto-transformer, 
S-wIrtding. 2«windlrrg)

d. No. of phase
e. Winding connection

1. High voltage winding

2. Low voltage winding
f. Method of grounding (specify solWly * 

grounded. low resistance, 
reactance, etc.)

B.20.2.2 Relay Composition and Characteristics

a. Construction (specify micro
processor based, static, etc.)

5 MVA

69
13-8

2 winding
3-phase

delta

b. Mounting

Wye wt neutral 
grounded

solidly grounded

Digital/ 
Numerical43
19" rack with 

panel enclosure 
(See 6.20.1)

45 ff 6 nvfn^ftcal protecOon system fe proposed. H then have en infe^eted overcurrent (If re<ruired). overtoad 
and overttuxlng (if repuked) relays as back-up for the differential protecTfon function. These detaifs Shan be 
contained in the protection eubfde.

Name of Firm Name & Signature of Representative Designation
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I

c. If individual relays are to be 
euppPied. required no. of protection 
sets for single transformer (spetify 
one, two. etc.)4445

d. Composition of protection sets, if 
more thart one protection set is 
required (Yes. No)
1. Oifferentlal relay
2. Over-excitation! Overflu)dng
3. Lock-out ralay
4. Overvoltage Relay
5. Restricted earthfault
6. Overcurrent relay
7. Neutral overcurrent protection

NPC
Requirement

One

Contractor's
Data

Yes
Yes
Yes
Yes
Yes
Yes
Yes

B.20.2.3 Transformer Differential Relay Operating Parameters and 
Technical Paramatera UH

a.

b.

Type
1. Percentage differential with 

harmonic restraint (Yes, No)
If percentage differential with
harmonic restraint:
1. No. of restraint Inputs
2. Harmonic restrained operate 

time, ms
3. Unrestrained operate time, ms

4. Harmonic restraint
5. SensItMty (Restrained operate 

value)
6. Unrestrained high speed 

operate value
7. Restraint percerttage
8. CT ratio matching

Yes

By Contractor
By Contractor

restraint for 2nd & 
higher

SettaWelo 20-50% 
of rated current
Settable to $-20 

times rated current
By Contractor
By Contractor

49

The t9chhic9i date staied am from the mqwnrmnts of both ANStAEEE C.37.9r and iEC 255. 
Contractor afraff HH-vp fria appticab*e data raauframan/a stated ateva for the relay lo be supotlad.
If a numerical protection ayWam la proposed. H shall have an mtegrafed overcurrent (If repaired), overtoad 

and ovarHuxIng (If repaired) relays as back-up for the differential protection function These details shaH ba 
contained In the protection cubicle.
it a numerical protection system Is proposed. It shall have an Integrated overcurrent, overvoltage (If repairad}. 
overload and overfluxing (If required} relays as back-up for the differential protactlor\ function. These shell be 
contained In the protection cubicle.

Name of Firm Name $ Signature of Representative Designation
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C. Common Requirements

NPC
Requirement

1. Rated current 1A
2. Rated frequency 60 Hz
3. Overioad capa^

a) continuous 20 A
b} 2 sec 200 A

4. MTBF, year Bv Contractor

Contnietor1^
Data

B.20.2.4 Ov«r axcKatlon/Over flmirrg Rally Operating Paramatars and Tachnleal Features

I

a. Over excitation sensing unit
b. Timing unit to provide selectable 

inverse time and definite minimum 
time characteristics

c. Rated voltage, V
d. Rated frequency

e. Flux setting range
f. Operadrtg range, Hz
g. Definite time setting range for eiarm. s
h. Inverse time operating 

characteristics for tr7ppir>g range, 
sec

I. MTBF, year

To be provided

To be provided
90-300V
60 Hz

1.0 to 1,25 rated 
flux

1.5>3
0.5*5

By Contractor
By Contractor

B.20.2.SOvarcurrant Relays Operating Parameters and Technical Features

a. Application
1, Phase Instantaneous and

phase time overcurrent plus 
ground overcurrent
(instantaneous & time
overcurrent) on the high voltage 
side of the transformer to be 
provided

2. Same for item 1 but applies on 
the low voltage side of the 
transformer

I

Yes

Yes

Name of Fnn Name & Signature of Representative Designation
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I

I

3. Phase time and ground 
ovefcurrent function applied on 
the tertiary side of the 
transformer to be provided

4. Ovefourrenl functions to be 
directional or non-directionaf

b. Technical Features and Operating 
Parameters of Item 8.20.2.5.a. 1 & 
2:

1. Type (Protective Function)

2. Rated current
3. Rated frequency
4. Choice of Inverse time curves 

and time ranges for both phase 
and ground protection by 
separate setting switches 
provided on the reiay front 
board47

5. Separate LED Indicators 
provided on Individual 
measuring elements to Indicate 
time delayed and instantaneous 
operations (for pid(>up and 
tripping functions)

6. Separate output contacts 
provided for Instantaneous 
phase faults, time delayed 
phase faults, Instantaneous 
earth fault and time delayed 
earth feult operations

7. Provision for blocking the 
operation of the relay by 
external signals In both phase 
and ground units

NPC
Requirement

Yes

r>on^irectlona1

Instantaneous 
and time delayed 

elements for 
each of the three 

phases and 
ground

1A
60 Hz

Contractor'a
Data

Yes

Yes

Yes

Yes

47 ConfracTor to hificMs tti9 proposed ranges. i.e., /nsfanranews end fftne de/eyed.

Name of Firm Name & Signature of Representative Designation
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3, Instantaneous function provided 
with adjustable time deiay

9. Resetting ratio (Drop-off/ Pfck- 
up Ratio)

10. Time delayed setting range
a) Phase refays operation
b) Ground relays

11. Current setting range:
a) Phase relays

1) Instantaneous
2) Time delayed

b) Ground retay,
1) Instantaneous
2) Time delayed

12. Overload capadty of current 
circuits

a) Continuous

b) t sec
13. Provided wrth breaker fail 

function
14. MTBF, year

c. Technical Features and Operating 
Parameters of Item 8.20.2.5.a.3:

I
1. Type (Protective Function)
2. Rated current
3. Rated frequency

NPC
Requirement

Yes. preferred 0- 
2 sea In steps of 

0.01 sec.

>95%

0.1 to 100 sec
0.1 to 100 sec

10« too A
4-20 A

10-40 A
0.1-5A

3 times rated 
current for phase 
& neutral current

100 times the 
rated current for 
phase & neutral 

current

Yes
By Contractor

Instantaneous 
(optional) and 
time delayed 
elements for 

each of the three 
phases ar>d 

ground
1A

60 Hz

Contractor’s
Data

Named Firm Name & Signature of Representative Designation
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I 5.

I

6.

7.

8.

I

9.

10.

Choree of inverse time curves 
arrd (itne ranges for both phase 
arxf ground protection by
separate
provided
board
Separate
provided

setting switches 
on the relay front

LED indicators 
on individuat 

measurtr>g elements to indicate 
time deiayed and instantaneous 
operations
^parale output contacts 
preyed for overcurrent and 
ground relay measuring 
eiements
Provision for the instantaneous 
function of the reiay to be 
blocked Of deiayed 
Start operation parameter
a. Current setting rar>ge

1. Phase relays 
Instantaneous 
(opfaortai)

2. Time deiayed
b. Ground relay

1. Instantaneous

2. Time delayed
c. Drop-off/ Pick-up Ratio 
Time delayed operation 
parameters
a. Phase relays
b. Ground relays 
Instantaneous operation 
provided wiA adpistable time 
delayed (Yes. No)

NPC
Requirement

Contractor's
Data

Yes

Yes, preferred

Yes, preferred

Yes 48

0.1 to 20 In In 
steps of 0,1 In
0.2 to 20 In in 
steps of 0.1 In

0.1 to 20 In in 
steps of 0.1 In
0.2to20 Inin 
steps of 0.1 In

95%

0.1 to too sec
0.1 to 100 sec

Yesf preferred

** Cortnetor to description on tfiottme delayed hjfKtkm.

I Name of Firm Name & Signature of Representative Designation
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I
11. Overload capaefty of current 

circuits

a. Continuous

b. 1 sec 

12. MTBF, year

NPC
Requirement

2 times rated 
current phase & 
neutral current
75 times rated 

current, phase & 
neutral current
By Contractor

Contractor's
Data

D.20.2.6Neutral Current Protection Operating Parameters and Technical Features

I
a. Setting range, step 1. Instantaneous 

(optional)

1- Current. A 
2. Operating time

b. Setting range, step 2. Time delay

1. Current, A

2. Time delay, sec
c. Methods of stabnizlng for In-rush 

cunent49
d. MTBF, year

0.1 to 20 In in 
steps of 0.1 \n.

< 40ms

0.1 to 20 In In 
steps of 0.01 In
0,02 to 60 sin 
steps of 0.01 s

By Contractor
By Contractor

I
I

B.20.2.7Restricted Earth Fauft Operating Parameters and Technical Features

a. Rated frequency
b. Type, low or high Impedance
c. Setting range. A or V
d. With CT ratio compensation
e. Operating time, ms
f. Method of stabitizrng for 

component
g. MTBF. year

do

60 Hz
By Corrtractor
By Contractor

Yes
10-20 ms

By Contractor
By Contractor

49 Centntetv to gf^ brief description.
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B.20.2.6Lock^ut Relay Operating Parameters and Technical Features

a.

b.

c.
d.
e.

Type (specify manual 
electrical reset, etc.) 
Operating time, ms

reset.

No. of contacts required 
Trip coll voltage operating range 
Contact ratings
1. Continuous
2. 1 min

NPC
Requirement

Manual reset
> 15 ms
To be

coordinated with 
the no. of 

associated relays
70-145 Vdc

20 A
40 A

Contractor’s
Data

B.20.3 Bus Protection Technical Features and Characteristics (69 kV Busbars)

a. Mounting

b.

c.

d.

Required no, of protection sets for 
the bus (specify one, two, etc.) 
Composition of protection sets, If 
more than one protection set Is 
required 
1. Main 1

a) Bus differential relay
b) High speed unden/oltage

relay for shunt circuit fault 
detection (for high
Impedance differential 
relay)

c) High speed undervoltage
relay for ground fault 
detection (for high
Impedance differential 
relay)

d) CT secondary circuit 
supervlslor>

e) Lock-out relay
Operating principle (specify high 
Impedance, moderately high

19a rack with 
panel enclosure 

(See B.2Q.1)
One (Main 1)for 
each bus se^on 
With check zone 

feature

To be provided

By Contractor

By Contractor

Yes
Yes

Moderately high
Impedance, low Impedance, etc.) Impedance relay

Name of Firm Name & Signature of Representative
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I

B^O.4 Breaker Fall Protection Operating Parameters and Tecbnlcal Features 
(Not Used)

B.20.5 Feeder Protection Technical Features and Characteristics (69 kV feeders) 

B^O.5.1 Relay Composition and Characteristics (If Required)

I

I
I

I

a. Construction

b. Mounting
c. Composition of the protection sets 

(Yes. No)
1. Phase and ground time and 

instantaneous overcurrent refay
2. Redosfng relay

d. Provided with the following features 
and charecterfsties (Yes. No)
1. Trip circuit montlorir>g
2. Status information (open, close) 

of circuit breaker and 
associated disconnect switches.

3. remote and local breaker 
control (trip and dose)

4. Breaker failure function
provided (Yes. No)

5. ProN^ded with measurement 
functions with local display of:
a) measured phase current
b) Active ar>d reactive power
Provision for remotely
acquisition of the above data.

7. Extensive selMest and 
diagnostic

8. Serial communication interface 
via RS232 port

e. Configuration Editor Software to be 
provided for the relay as part of the 
supply

NPC
Requirement

Microprocessor 
based or 

Numerical 
protection system

19' rack with 
panel enclosure 

(See B.20.1)

Yes

Contractor's
Data

Yes

Yes

Yes

Yes

Yes

Yes
Yes

Yes

Yes

Yes

Yes

Name of Firm Name & Signature of Representative Designation
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TESTING. AND COMMISSIONING Of S MVA VIGA 
SUBSTATION

lisP2\Z\2tiS^

B.20.5^Over Current Relays Operating Parameters and Technical Features (If Required)

I a.
b.

I

I

Mountir>g 
Will form

I

part of mlcro^processor 
andbased substation control 

protection system (Yes. No)
c. ^plication

1. Phase Instantaneous and
phase time overcurrent plus 
ground overcurrent
(rn$tantar>eous & time
overcurrent)

2. Overcurrent functions to be 
directional or non-directional

d. Technical Features and Operating 
Parameters of Item B.20.2.5.a.1 & 
2:

1. Type (Protective Fun ctlon)

2. Rated current
3- Rated frequency
4. Choice of Inverse time curves 

and time ranges for both phase 
and ground protection by 
separate setting switches 
provided on the relay front 
board50

5. Separate 
provided

LED Indicators
on Individual

measunng elements to indicate 
time delayed end Instantaneous 
(for pIckHjp and tripping 
functions)

NPC
Requirement

19" rack with 
panel enclosure 

(See B.20.1)

No

Contractor’s
Data

Yes

Non-dlrectlonal

Instantaneous 
and time delayed 

elements for 
each of the three 

phases and 
ground

1A
60 Hz

Yes

Yes

M Contrscfor 1o /rxJTcsto (he proposed messuring ranges, /. e., instantaneevs end time delayed.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION CTO Vl-eWCTDSH30



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. CONSTRUCTION, INSTALLATION, 
TESTING. AND COMMISSIONING OP S MVA VIGA 
SUBSTATION

LigP2l2t«3S<te

6.

7.

8.

9.

10.

11.

12.

I
13.

14.

Separate output contracts 
provided for instantaneous
phase fautts, time delayed
phase fautts. instantar>eous
earth fault and time defayed 
earthfauft operations 
Provision for blocking the
operation of the relay by 
external signals In both phase 
and ground units.

Instantaneous function with 
adjustable time delay 
Resetting ratio (Drop^ff/Pick- 
up Ratio)
Time delayed setting range
a) Phase relays operation
b) Ground relays 
Cument setting range
a) Phase relays

1) Instantaneous

2) Time delayed
b) Ground relay

1) Instantaneous

2) Time delayed 
Overload capacity of current 
circuits

a) Continuous

b) 1 see.
Provided with Breaker Fall
function
MTBF» year

NPC
Requirement

Yes

Yes
To be provided, 

preferred 0-2 
sec. In steps of 

0.01 sec.

95%

0.5 to 100 sec
0.5 to 100 sec

0.1 to 20 In in 
steps of 0.1

0.02to20 Inin 
steps of 0.01 In

0.02 0 20 in Irt 
steps of 0.1

0.02 to 20 In in 
steps of 0.01 In

3 times rated 
current for phase 
& neutral current

100 times the 
rated current for 
phase & neutral 

current

_____ Yes_____
By Contractor

Contractor's
Data

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION CD) VI-gW{TT>S)»131
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BID DOCUMEKTS

SECTION VT - TECHMCN. SPEDRCATONS

SUPPLY, C€UV5RY. CONSTRUCTION, INSTALLATION, 
TESTTNO. and commissioning of 5 MVA VIGA 
SUBSTATION

Ug5>?1Z1223Sdo

8^0.6 Test and Exparlanee Raqulraments 

B.20.6.1 Test Requlramants

a. Design Test and Reports Required 
for each of (he Relay component

b. Certified test design reports of 
previous or duplicate production type 
are acceptable

c. Additional tests are required, If yes. 
see B.20,6.2

d. Test reports of Contractor Instead of
manufacturer: (acceptable, not
acceptable)

e. Test frequency requirements
f. Factory acceptance tests to be 

witnessed by NPC
9. Required no, of personnel to 

witness Factory Acceptance Tests

NPC
Requirement

Yes

Yes

Contractor's
Data

Yes

not acceptable
60 Hz

Yes

Three (3)

8^0.6^ Additional Tests

If additional tests are required (see B 20.6.1.C). they shall be as follows:

Manufacturer's.tests standards not within the specified tests of either ANSI or lEC 
standards.

B.20.6.3 Equipment and Manufacturer’s Experience

a. The manufacturer should have been 
in the business of manufacturing 
protective relays of not less than :
Years 10

b. The type of equipment offered 
should have been operating 
satrsfactohly rn the actual service for
not less than: Years 3

c. The minimum quantity of equipment 
of similar charactedstics In actual
service as stipulated in Item b. 4

Note: Experience less than whet Is required will be ground for rejection of equipment
being offered.

81 contrecror shall piece in the flNn data msubrnltredm or Wff submir. VtW perfVm" or trad been perfome<r as 
appropriate.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-eW(TOS)-132



I
BIO DOCUMENTS

SECTION VI - TECHWGN. SPEOFICATIONS

SUWr. DELIVERY, CONSTRUCTION, INSTALLATION, 
TESTING, AND COMMISSIONING OP S MVA VIGA 
SUBSTATION

B.20.7 Auxifiary Power SuppFy

The items listed betow should be designed to receive auxiliary voltage source 
Indicated In the NPC regufrement.

I

I

I

a. Power Supply

b. Annunciator system, Vdc

c. Internal rights ar>d convenience 
outlets. Vac

d. Heatera, Vac (If req ulred)

NPC
Requirement

125 Vdc+10%. 
•15%

125 Vdc+10%. 
•15%

230 V, 1-+, 60 Hz 
for Tights 

15 A. 230 V, H, 
60 Hz for CO

230 V, 1-6, 60 Hz

Contractor'e
Data

B.20.8 Spares and Spare Parts

The following parts aside from those Contractor's recommended spare parts shall be 
furnished for the Substation Protective Relay Equipment forVioa Substation.

1.

2.

4.

Transformer Differential Relay 
complete with the required badc^up 
and auxiliary relays w/o panel 
Busbar Protection Relay 
a. Main Differential Relay or 

central unit w/o panel 
Reid or Bay Unit with auxiliary 
relays, w/o panel 
Overcurrent Relay with reverse 
Interlocking auxiliary relay w/o 
panel

Feeder Protection Relay 
a. Feeder Overcurrent Relay w/o 

par>el
Breaker Failure Relay complete with 
auxiflades w/o panel

b.

c.

AD spare parts shall be hermetically sealed and shall be speaftcally padced for 
storage for ar> extended period of time shall come complete with storage 
Irrstructions.

All spare parts shall be Interchangeable with ar>d identical In all respect to the original 
parts.

I Name of Firm Name a Signature of Representative Designation

NATIONAL POWER CORPORATION cm V1-eW(TOSH33



BrD DOCUMENTS

SECTION VI - TECHNICAL SPCOFICAT>ONS

SUPPLY. DELIVERY, CONSTRUCTION, INSTALLATION, 
TESTING. AND COMMISSIONING OF 5 UVA VIGA 
SUBSTATION

UgP21Z1?235dq

B.20.9 Tools

Refer to B.19.11 of the Technical Data Sheets.

B.20.10 Other Technical Requirements

a. The protection panel shall accommodate the desired relay components shown In 
the bid drawing's single line diagrams.

b. ts the Substation Protective Relay 
equipment to be supplied already 
existing rn the Grid where it wtfl be 
mstalfed? (Yes. No)
1. If Yes:

a) Was training at the 
manufacturer's place 
conducted for the NPC 
engineers

b) Was local training also 
conducted by the 
Contractor for the NPC 
engineers

c) Training overseas required? 
(Yes, No)

d) local training required? 
(Yes, No) Refer to Section 
GW-2.12.2 of the Technical 
Specifications

2. If No:
a) Training overseas required? 

(Yes. No) Refer to Section 
GW-2.12.2 of the Technical 
Specifications

b) Local training required? 
(Yes, No) Refer to Section 
GW-2.12.2 of the Technical 
Specifications

NPC
Requirement

By Contractor

Contractor's
Data

Yes

Yes

Yes

Yes

Yes

Yes

Name of Firm Name & Signature of Representative Oesignation

NATIONAL POWER CORPORATION EDD VI-EW(TDSH3<
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6iD DOCUMENTS

SeCnON \1 - TECHNICAL SPEORCATIONS

SUPPLY, DELIVERY. CWSTWJCTTON. INSTAILATW, 
TESTING. AND COMMlSSfO^fNC OP S MVA VIGA 
SUBSTATION

 UnP21Z12?3Sdg

B.20.11 Other Technical Data to be Fllfed^ln by Contractor

The Conlrador furnished data and information are Included in this SpecificaSor) to 
indicate the guaranteed perfonriance data, predicfed performance, rnferface 
requirements and construction features of a1 Contractor furnished equipment The 
accuracy of such information and the compatibinty of such information with overall 
performance requirements specified by NPC are the sole responsibility of the 
Contractor.

a. Physical Dimensions and Weights
1. Dimension, (L x W x H), mm

a) TrarwformerProtectfve 
Reiay

b) Breaker Failure Refay
c) Bus Protective Relay
d) Feeder Protective Relay

2. Weights w/o crate, kg
a) Transformer Protective 

Relay
b) Breaker Failure Relay
c) Bus Protective Relay
d) Feeder Protective Refay

3. Weights witii crate, kg
a) Transformer Protective 

Relay
b) Breaker Failure Relay 
c} Bus Protective Relay
d) Feeder Protective Relay

Contractor's Data

I

I Name of Firm Name & Signature of Representatfve Designation

NATIONAL POWER CORPORATION EDI) Vl-eW{TDS).135
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BID DOCUMENTS
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BfO DOCUMENTS
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BM) OOCUMENTS
SECTION VI 'UI Of OUAKrrrtES

StfPLY. DELIVERY. CONSTRUCT Oi MSTALLATKM. 
TESTMO AM) COMhCSSlONNQ OP S MVA VlQA 
SUBSTATION

UaP21Z12238dO

CIVIL WORK$
1 Ittffl I Description of WerR 1 WorRto 1 Rif UnR

CatUate<i| Unit Prtca In Paeot I Total Amount1 No, 1 Be Done Quantity |

1. SITE DEVELOPMENT

1.0 Clearing anti Grubbing dear, cuts dispose Refer to NPC lot 1

2.0 Earth worRa
TS & Drawing IP \ IP

2.1 Stripping excavate, stockpile Refer to NPC cu.m. 120
&reuse TS & Drawing _________(P ) IP

22 Grading Ffl furnish, spread Refer to NPC cujn. 2900
& compact TS 4 Drawing _________(P ) IP

2.3 Grouted riprap furnish and construct Refer to NPC cu.m, 310
{including weep holes and gravel fUtar) T$ & Drawing /P 1 IP

3.0 Roadways

3,1 Concrete Pavement (20.70 MPa) furnish & construct Refer to NPC cu,m. 9
(including dowala. joint fillers, etc.) TS & Drawing (P \ IP

3.2 Gutters, concretewalke furnish A construct Refer to NPC cu.m. 2
(17J0 Mpa) including rebars TS&Drawing IP 1 IP

3,3 Aggregate Sub-basa furnish, place. Refer to NPC cu.m. 13
spread 3i compact TS & Drawing (P ) IP

4.0 Drainaga System end Appurtanancaa

4.1 0.10 0 PVC Pipes for downspouts furnish & instafl Refer to NPC Il.m. 40
TS & Drawing IP ) IP

42 0.1S 0 Perforated PVC Pipes furnish & install Refer to NPC II m. 135
TS & Drawing IP t IP

Name of Firm

NATIONAL POWER CORPORATION

Name and Signature of Authorized Rapraeantativam Designation

V^CW-1
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BiD DOCUMSMTS
SECTION VI- Hi Of QUANTrr£3

SUPPLY, DELIVERY. CONSTRUCT OH MSTALUTOH 
TESTMQ ANO COMWSSIQWNQ Of $ UYA V)6A 
SUBSTATION

Lof>21Zl223Sdg

CIVIL WORKS
1 Item
1 No.

1 Descrtpdon of Work 1 Work to 1 1 Rrf 11 Unit lEatimatadl Unit Price In Peace I Total Amount1 or Materials 1 BeDone 1 1 Quantftv 1 fWorda and Houiesi 1 (InHaurae)

a.Q Cable Trench

M CT-1 furnish & construes Refer to NPC i.m. 1$
TS & Drawing (P ) rp

2.2 CT-2 furnish & construct Refer to NPC H.m, 77
TS & Drawing ^P ) {p

2-3 CT-3 furnish A construct Refer to NPC i-m. 4
TS&Drawlng <P > tP

24 CT4 furnish S construct Refer to NPC Il.m, 3
TS& Drawing IP » iP

3.P Seclusion Fence furnish S construct Refer to NPC n.m. 24
{irtdudlng enlrence gate, concrete post. CHS wall, TS A Drawing (P \ fP
excavation & fill)

4.P Gravel Surfacing furnish, place Refer to NPC cujn. 220
Aspt^d TS&Drawtng iP 1 CP

III. CONTROL HOUSE

1.0 Structural Excavation excavate, stockpile Refer to NPC cu-m. S5
AdispOM TS&Drawtng IP 1 (p

2.0 Structural Backfill place, spread Refer to NPC cu.m. as
S compact TS & Drawing <P \ fp

3.0 Structural HD furnish, place. Refer to NPC cujn. 31
spread & compact TS&Drawlng (P \ ________ IP

Mams of Firm

HATJONAL POWER CORPORATION

Nam«and Signature of Authorized Representativem Oesigr^atioA

VILCW-A



eiD DOCUMEh/rS
SECTION vn • BLL OF OUANTmCS

SUPPLY, DELIVERY. CON5TRUCTKDM. NSTALLATIOK 
TESTNO AW COtAflSSCfMS OF 5 MVA VIGA 
SUBSTATKM

Lu2P2lZl223Sdg

CIVIL WORKS
1 Item

1 nrllatefiale
1 Work to
1 Be Done 1 ^ 11 Unit Ibstireatedl

1 Quantity I
Unit Price In Peeoe

4.0 Concrete {20.70 MPa) furnish 0 place Refer to NPC cu.m. SO
T$ & Drawing IP .)

&0 ReinfMng Steel Sere {Or. 270) furnish, echedule. Refer to NPC kg. 4000
cut bend & Instal T5 & Drawing IP .)

6.0 Sand and Cravet Bedding fumleh, place Refer to NPC cu.m. 5
level & compact T3 & Drawing IP .)

IV. GUAROHOUS6

1.0 Structural Excavation excavate 0 reuse Refer to NPC cu.m. 5
TS S Orawiig (P .1

2.0 Structural BadrfUl spread, level Refer to NPC cu.m. 0
& comped TSS Drawing IP .)

S.O Sand and Gravel Bedding furnish, piece Refer to NPC cum, 1
level S compact TS & Drawing IP .)

4.0 Concrete (20.7 Mpa) furrtieh & place Refer to NPC cu.m, 2
TS & Drawing IP .)

S.0 Reinforcing Steel Bare (Grade 270) furrLah. cut bend Refer to NPC kg. 240
echedule S instal TSO Drawing IP .)

0.0 Rafter (LC120x40x20x2mm thk.) furnish, fabricate Refer to NPC Il.m. 0
& install TS& Drawing IP .)

7.0 Purlirte (I.ClO0iS0i1Sx2^m thk.) furnish, fabheata Refer to NPC Il.m. 23
& instal TS & Drawing (P .)

]Total Amount
Qn Rgupf)

.(P.

.(P.

.(P.

_____________ }

JP___________}

JP__________ )

JP___________)

iP__________ )

.(P. .)

JP.

Name Of Firm

NATIONAL POWER CORPORATION

Name and Signature dAulhonzad Rapreser^tsUve

EZX!
Designaiion

VIICW'S



QIO DOCUMENTS
SECTION VU • ELI OP QUANTITIES

SUPPLY, OELIVSRY. CONSTRUCTION, INSTALLATION. 
TESTING AND COIAIiSSlONfNG OP $ MVA VCA 
SU8STATIOK

LiizP21Z1223S^

CIVIL WORKS
Item
No.

DetcrIpUon of Work
or Matorlals

Work to
Bo Dona M Unit I Estimated

Lgoantlt^
Unit Prioa In Pesos

(Words and Figures^
Total Amount
(In FIfluras)

V. PUMPHOUSE

1.0 Structural Excavation excavate S rouse Refer to N PC cu.m. 4
T3 A Drawing (P ) rp \

2.9 Structural Backfill spread, level Refer to NPC cu.m. 2
& compact TS A Orawir>g (P \ IP \

3.0 Sand and Gravel Bedding furnish, puce Refer to NPC cu.m. 1
level & compact TS A Drawing IP \ iP \

4.0 Concrete (20.7 Mpa) furnish & place Refer to NPC cu.m. 3
TS A Drawing fp > ip ,

10 Reinforcing Steel Bart (Grade 275) furnish, cul. bend Refer to NPC kg. 340
schedule A instal TS A Drawing (P \ IP 1

VI. ELEVATED WATER STORAGE TANK

1.0 Structural Excavation excavate & reuse Refer to NPC cu.m, S
TS A Drawing fP \ IP

2.0 Structural Backfill spread, level Refer to NPC cu.m, 3
& compact TS A Drawing (P \ fP 1

3.0 Sand and Gravel Bedding furnish, place Refer to NPC cu.m. 1
level A compact TS A Drawing fP \ iP \

4.0 Concrete (20.7 Mpa) furnish A place Refer to NPC cu.m. 2
TS A Drawing ________ (P 1 (P i

Name of Firm

NAT KDMt POWER CORPORATION

Name and Signature of Authorized Representative

CDii
Deeignalion

Vlt-CW-6



eiD OOCUMENTS
SECTION VII • EU OF QUANTITIES

SUPPLY. DELIVERY, CONSTRLICTION, INSTALLATjON, 
TESTING AND COMMISSIONING OF 5 MVA VlQA 
SUBSTATION

liizP2lZ1223S()g

CIVIL WORKS
I Item I Ue icn pUon of Work 1 Work to 1 Ref 1 Unit Ifietlmatedl Unit Price In Pesoi I Total Amount I
I No. I nr MAlnrlAle 1 Be Done 1 1 Quaniltv 1 (Words and Plouresl 1 (In Figures) 1

5.0 Reinforcing Sleet Ben (Gnde 27$) fumisn, cut, bend Refer to NPC kg. 150
schedule & Install T$ & Drawing (P ) fp i

e.o Structural Steel furnish, fabricate Refer to NPC kg. 0$0
(Indudmg sLffener.cleat, gusset plate, tedder guard assemble and install TS & Drewlng IP \ IP \
and hot dip galvanised)

7.0 QJ. Pipee Ladder furnish, fabricate Refer to NPC lot 1
assemble and instaB TS & Drasving (P i ________ tP )

SUB*TOTAL AMOUNT OP SID (CIVIL WORKS)
.(P. JP.

NamQ of Firm

NATIONAL POWER CORPORATION

Name and Sianaiure of Authorized RopresantaUve Designation

VII-CW-7



610 DOCUMENTS
SECTION VII. SILL Of QUANTfT€8

SUPPLY. OELIVERV. CONSTRUCTION. n$TAUATX)N. 
TESTJNO AND C0IAIISSI0NIN9 OP 9 MVA V)6A 
SUBSTATION

UaPTl2l22S5dg

ARCHITECTURAL WORKS
1 Hem
1 No.

1 Deecfiptlon ot Work I
1 AT MntArlAle 1

1 Work to
1 Be Done 1 R>f 1 UnN EstimeiH

lOuanUtvl
Una Price in Pesos 1

fWords snri Ftnursei 1
Tetel AmDurrt
[In Plflures) 1

.. CONTROL House
iJi Matonry furnish and Refer to NFC sqjn. 3B0J)

150mm thick <6*) CH8 WaB including lay TS & Drawing (P \ tP >
moiar, grout and 10mm 0 Rebar
0 0.00 O.C.B.W.

2.0 Floor Rniah

2.1 Vlnyi tile finish 300mm x 300mm x 3nvn furnish and Refer b NFC sq.m. 116.0
thick including levelling and adhesive install TS & Drawing (P 1 fP )

22 Vitrified u-nglazed tiles A A A Rsferto NTC sq.m. 3.S
20mm X 200mm x 6rrun thick colored Inetall T$& Drawing (P \ CP )
Including ecrath coat and tBa adhesive

22 010 Feeble washout including levelling furnish and Refer b NFC sq.m. 6.0
mortar appfy TS & Drawing iP ) IP )

3.0 Well Finish

3.1 Plain cement plaster finish furnish and Refer b NFC sq.m. 826.0
(ForExtedcrand Intarlor Walls) apply TS & Drawing fP > IP \

32 Vltrfflad glazed tiles furnish and Refer b NFC sq.m. 10.0
200mm x 200mm x 6mm thick colored install TS & Drawing fP i IP )
Including ecralh coat and tile adhesive

4.0 Celling Finish
6mm thick manno plywood on standard metal furring spaced

furnish and 
install

Refer b NFC 
TS & Drawing

sq.m. 160.0
(P ) _________ [P )

at 0.40 O.Cm B.W. and metal hangers spaced at 0.60 O.C., B.W.

Name of Fim>

NATIONAL POWER CORPORATION

Name and Signature of Authorized Representativecm DesJg nation

VIMW-t



eiO OOOACKTS
S€CT ION VI - 5U, OF OUAMrilES

ARCHITECTURAL WORKS

SUPPLY. DELIVERY. CONSTRUCTION. INSTAUATOK. 
TEST NO AM C0**BSSI0N1NQ Of S tlVA V>GA 
SUdSTATION

LiaP21Z1223$40

HAm
No.

Diftcriptiort of Work
or Uatorlolt

WO'A to
Bo Done

Rtf Unit ElstlmoteT
Quantttvl

Unit Pricf In Poio*
JWord*Ban£^l£uri^

Total Amount
(In FIgurta)

S.0 FonestraSon

5.t Doors

a) ^1 (2000mm x 2100mm) furnish and
Aluminum and (»ia5S Anodized Silver Aluminum, 6mm thk. Install
clear glass double swing door complete accessories and lock

b) D-2 (1600mm x 2100mm) furnish arvd
Flush type wooden door marina plywood both sides, 2“ x 4* Install
hard vrood jamb, Including heavy duty loose pin hinges, door
kt*.pb weather pi'ce* and pa««iting

Rofor to KPC set 
TS & Drawing

Refer to N PC set 
TS & Drawing JP.

.(P.

IP.

c) D-3 (900mm x 2T00mffl)
riuch tfpe wooden door marine p>Vwood both s^s. 2* x 4* 
hard wood jamb, including heavy duty loose pm hinges, door 
knob weather proof and painting

furnish and 
InstaB

Refer to NPC set 
TS & Drawing AP. ___ ^tP_________1

d) D-4 (700 X 2100mm)
Flush type wooden door marine plywood both sides, 2* x 4a 
hard wood jamb, including heavy duty loose pin hinges, door

e*^4SUlWl pQ

furnish and 
install

Refer to NPC set 
T$ & Drawing .{P.

5,2 Windows

a) W-1 (3600mm x 1200mm)
Steel casement window, 7^6 heavy section z-Oar solid 
mullicn, 7/32* dear glass

furnish and 
install

Refer to NPC 
TS & Drawing

set
JP. .(P.

b)W-2 (1600mm X 1200mm)
Steel casement window, 7/6 heavy section z-bar solid 
mullion, 7/32* clear glass

furnish and 
install

Refer to NPC 
TS & Drawing

set
.(P.

Name of Firm

r«ATfOHAL POWER CORPORATION

Name and Signature of Authorized Representalive
■ iED OesIgnaUon

VflAW-2



6ID OOCU^eWTS
SECTION VII • BCLL OP QUArfT/TlES

SUPPLY. DCLIVEftY. CONSTRUCTION, INSTALLATIOH 
TESTING AfO COMMSSIONIMS OP 5 VlQA 
SUBSTATION

LioP21Z1223Sda

ARCHITECTURAL WORKS
1 Item
1 No.

I Description of Wort
I or Materials

Work to
Bo Done 1 Ref 1 Unit

Estimatel
louanlltvl

Unit Pries In Pesos I
(Words end Flauresi 1

Total Amount 
fin Fiourest I

c) W“3 (3000mm x 600mm) furnish and Refer to NPC set 5
Ste^ casement window, 7/6 heavy section z*bar solid install T$ & Drawing fP \ IP )
mullion. 7/32* clear glass

6.0 Plumbing System

6.1 Water Closet (WhHe Elongated) including furnish and Refer to NPC set 1
fittings and accessories install TS & Drawing IP 1 IP )

6.2 Lavatory (White) including fitting faucet furnish and Refer to NPC set 1
and accessories install TS & Drawing IP I IP

6.3 Tissue Paper Holder (White) including furnish and Refer to NPC set 1
accessories install TS & Drawing IP } IP 1

6.4 Soap Holder (White) Including accessones furnish and Refer to NPC set 1
Install TS & Drawing (P > IP )

e.s Liquid Soap Dispenser furnish and Refer to NPC set 1
install TS & Drawing IP } IP )

6.6 Single tub stainless steal kitchen sink furnish and Refer to NPC set 1
Including faucet fittings and accessones install TS & Drawing IP ) IP )

6.7 Shov.'er set furnish and Refer to NPC set 1
Install TS & Drawing IP > IP j

6.8 Downspout; furnish and Refer to NPC ll.m. 38.0
3a (75mm) 0 uPVC pipe series 1000 downspout install TS & Drawing (P ) JP )
including joint fittings, solvents and brackets

Name of Firm

NATIONAL POWER CORPORATION

Name and Signature of Authorized Representative Designation

VII-AW-3



eiDDOCUhCNTS
SCCTCN VI* 8tl OF QUANT FT C$

SUPPLY, CCUVEKV, CONSTRUCTION. MSTAilATKM, 
TESTWO AND COMMSSIOmO OF S MVA ViGA 
SUBSTATION

LiaP21Z122S$00

ARCHITECTURAL WORKS
n*m
No.

Ooierlption of Wort
OP Materloli

Wort 10
Bo OOAO Rof UnK IioUmotiT

Qun^
Unit Prieo In Poooi Total Amount

^^ln Fl£ufot^

d.d Roof Drain:
Removable stainless wire baiket strainer

B.O Carpentry Wertta

furnish and Refer to NPC pcs. 10
Install TS & Orawtng JP. .{P.

6.1 UUIIUei counter cabinets, 20mm thick 
(3/4”) marine plywood inckidlno edging, 
framing, hardware, panting and 
accessories

furnish and Refer to NPC cu.m. 1.0
Install TS & Drawing JP. IP.

6.2 Wal-hung cabinets. 20mm thick
(3/4”) marine ptywood nducbig edging, 
framing, hardware, painting end 
accessones

furnish and R^er la NPC cu.m. 0.0
InstaO TS & Drawing iP.. JP.

bllsoeltensoua Kama

9.1 Waterproofing Membrane: 9 layers of bitumen 
with polyethyleoa rafriforcement sheeting.

furnish, deliver 
AinsldB

Refer to NPC sqm 129.0 
TS AOrawirtg JP_ .(P.

9.2 Counter lop sptash board
300mm x 300mm coramic tiles for utCity 
area Including grout mortar and tile 
adhesive on 40mm thick R.C. counter 
slab

furnish and Refer to NPC sq.m. 2.0
install TS & Drawing JP. .(P.

9.3 Floor drain 10Ommxl 00mm (4#x4a) 
Stainless steel with stainless wire 
strainer

furnish and Refer to NPC set 2
Install TS & Drawing .(P. JP.

Name of Firm

NATIONAL POWER CORPORATION

Name arrd Signature of Authorized Representative

111
Designation

VI*AW*4
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8JODOOACKT$
SECTION V» • BLL OPQUAKTtTIBS

SUPPLY. OBJVERY. CO»dTRUCT10H INSTALLATION. 
TESTING ANO COMMISSION MS Of 6 WA VIGA 
SUBSTATION

Lu4P2l2l22380^

ARCHITECTURAL WORKS
1 Item 1 DeserlpOon of Worti I Workie 1 Rtf 1 UnR BstimatH

lOuantitvl
UnR Price In Pesos I Total Amount "~11 No. 1 orMatsHsle 1 6e Done (Words and Pinuiesl 1 (In Figures) 1

2Ji Floor FIniahee

2.1 Plain cement plaster door Unieh. furnish & apply Refer to NPC sq.m. 10
TS & Drawing tP 1 rp )

3.0 Celling System

3.1 6mm thcK. Marine plywood on standard metal furring spaced furnish & Install Refer to NPC sqjn. 12.0
at0,4o.c.b.w. and metal hangers spaced at 800mm o.a.b.w. TSlOrawk^ fp 1 <P )

4.0 TInamIth Works

4.1 Roofing Sheets:
04 mm base metal thicknesa. pra-p^tad long span, corrugated fijmish 1 instaO Refer to NPC sqjn. 11Q
6.1. Roofing, including 0.50mm base metal thickness pre-paintad TS S Drawing tP ) fp )
bended sheets barge cap flashing including fasteners, hardware. 
Qcccasorias, seafcnta and retouching paint.

4.2 Cutler 0.6mm base melal Ihiclmesa zlnc-elum-sficon coated furnish 6 Instal Refer to NPC lijti. 34
pfS'pamled including fasteners, sealants, retouchirrg p^nl. TS&Drawlng (P ) (P )
hardware and accesaorlas.

4.3 Fada Board: furnish & Install Refer to NPC li.m. 110
1/2’k12ax12tFlber comcnt beard TS & Drawing (P ) tP )
including steel frame hardware and accessoriea.

4.4 Downspout 3* 9 uPVC pipe sedea 1000 downspout induding furnish & InstaD Refer to NPC li.m. 3.0
joint fittings eohrenta. breckats and reducers. TS & Drawing (P ) fP )

44 Roof Drain: Removable stainless wire basket strainer. furrksh Bi Instal Refer to NPC pc. 1
TS & Drawing (P ) fp 1

Name of Firm

NATIONAL POWER CORPQRATCN

Name and Signature of Authod2od RepresentativeEIB Designation

VILAW-e



eiD DOCUMSKTS
SECTION VI. Bia Of QUAKTtTieS

SUPPLY. OBLtVERY, CONSTRUCTION, INSTALUTION. 
TEST]NO ANO COMMSSIOMNO OF $ MVA VJOA 
SUBSTATION

UgP2l2l223S09

ARCHITECTURAL WORKS
Ktm
No.

DMertptlOrt of Werli
crMMrUlo

Work 10
BoOono

Rtf UnK EsUmau4 UnK Prleo InPiMO
a^Wof4^n^Jgur^

Total Amount
QnP^flurw)

S.O Fonoatratlon 

5.1 0*1
i800mmx21 OOnvn) Flush type wooden door marine plywood 
both sides. 2*x4* hard vwod jamb, including heavy du^ loose 
pin hinges, door knob/lockset weather proof and painting.

furnish S instal Refer to NPC 
TS & Drawing

set 1

5.2 d-1
1500mm x 1250mm) Precast concrete louver furnish S inetel Refer to NPC 

TS & Drawing
set 3

6.0 Palnttng end Varnishing

6.1 All concrete surfaces furnish S apply Refer to NPC 
T$ & Drawing

•qjn. 60.0

6.2 All wooden surfaces furnish & apply Refer to NPC 
TSS Drawing

sqjti. 12.0

6.3 All metal surfaces furnish S apply Refer to NPC 
TS S Drawing

sq.m. 16.0

7.0 MisceOaneoue

M Soil poisoning, authorized enU*tennHa liquid concentrate. hAmIsh & apply Refer to NPC 
T$S Drawing

sq.m. 6.0

in. PUMPH0US6

1.0 Wall System and FInlehes

1.1 150mm thick (6*) CHB zocalo wall Irtcluding mortar greut and 
reinforcing bare.

hjmish S lay Refer to NPC 
TS & Drawing

sq.m. 20 J)

Ndfflsof Firm

NATIONAL POWER CORPORATION

Namn and Signature of Autfwlzod Representative

EIB

.(P.

.(P.

.(p.

Jp_

.(P.

.(P.

JP-

.(p.

.{p.

.(P.

.(P.

.(P.

JP.

.(P.

Designs lion 

vn-AW.r



eo DOCuiiC»<rs
secnoN va-uxof quant rri£8

Sl^v. KUVW. CONSTRUCnOH INSTALLATION. 
TESTNd AND COMhOSSlONINQ OF S UVA VIGA 
SUBSTATION

LuzP21Z1223$^

ARCHITECTURAL WORKS
■•tn
Ha

PtMrfpOon of WmB
orMatortolo

Work to
Be Done 1 ^ 1 UnK

furnish & apply Refer to NPC 
T$ & Drawing

sq.m. 40.0

furnish & apply Refer 10 NPC
TS & Drawing

sq.m. 3.0

furnish A Install Refer to NPC 
TS AOrawtng

set 1

furnish A apply Refer to NPC 
TS & Drawing

sq.m. 4S.0

furnish & apply Refer to NPC 
TS& Drawing

aq.m. 5.0

furnish & apply Refer to NPC 
TS&Omv«ig

sqm 3.0

furnish A iristall Refer to NPC 
IS A Drawing

sqdn. 10

UnH PHco In Pmoo Tout Amount

1.2 Plain cament plaster wall finish 
(For Interior and exterior walls)

2.0 Floor Ficilshoe

2.1 Plain cement pUstorlloor finish.

3.0 Fenestration

3.1 &1(B00nunx2t00mm) Flush type wooden doer marine plywood 
both sides. 2axS* hard wood jamb. Including heavy duty foos«

hinges, door Unob weatherproof and painting.

4.0 Painting and Vamlah In g

4.1 All concrete surfacoa.

341 Macallaneoue

5.1 Waterproofing Membrane: 5 layers of bitumen with polyethylene 
rolnforcement sheeting.

5.2 So4 poisoning; authorized anti-termite liquid concentrate.

5.3 Precast concrete decorative Nodi

IP.

IP.

IP.

IP.

IP.

IP.

IP^

IP.

JP.

IP.

IP.

IP.

IP.

.(P.

SUBTOTAL AMOUNT OP 9ID (ARCHITCCTURAi. WOAKS)
JP. IP.

Name of Firm

NATtONAl POWER COFPORATON

Name and Signature of Authorized Representativem Designation

VlkAW-S



bjo documents

SECTION VI • BU. 0^ OUAMTmCS

Simr.DEUVERV. CONSTRUCTION. INSTALLATION, 
TBSrnO AND COMMISSIOWlQ OFS UVAVTCA

SUBSTATION
LuzP712l222S<lS

ELECTRICAL WORKS
ttam
No.

Oucription of Work
or Materials Work to ba Dona Raf. Clauaa Unit Eatimatatf

Quantity I
Unit Prica In Pisot

(In Worda k^lfluraa^
Total Amount

SUBSTATION EQUIPMENT

1.0 S WVA B9/13.S kV. T w^Wridno Tnnaforrnar. 3 PbaM.
60Hz qompiaiawiihina raoviwad accesMria*. apara 
partt and toola In aeeofdanea viOh Orawfe^oa.
SpanAcaHona and TacMcal Data ShMia.

Supply. Install & Teat aot 1

il

2.0 60 KV Powar QroA draakar. 600 A. 10 kA. 3 pda
oparaUen. eempia(a '•vtA tl>a raquliad accauaritA, tpara 
paWtooli and wppcrllnD structuraa In aeeordanea with 
lha dravrfnga, Spadflealtens and Technical Dale Shaati

Supply, Inatall & Taat Mt 3

3.0 69 KV Oiaccnnact SMlcti with Eanhk^ Switch, 600 A
cendnueua, 10hA. hiHada tor 3-PoEa operation, eenpiatt 
twiih lha raoiirad accaaeoriee, spaia parta/tee4 and 
auppo«llnOitnidijraariaeconlar>c»wahtfiadiaw«ftga. 
SpatiacaUcna and Taehnicai Data Shaala.

Supply, InstaBSTeat $e1 2

SL 1 p.

AO E9 KV Olseonnad Swttdi without Eailhng SwMl, 600 A. 
condnuoua. l0kA auitaUa tor 3-Poia eparelton, omplala 
with the raculrad accataorlaa, apaia pana/iooli and 
mpportlng ilnrcturM In aeeordanea with the dpawtr>pi, 
Spaciflcallera and Technical Data Shaala.

Supply. Install & Taat sal 4

iL

5.0 Main Ceniral Switchboard, 69 kV & 13.4 k V. indoor type 
complala with al lha naceasaiy davicaa and accaasertoa, 
apara panalooia and last aquipmani tor tha prepar 
opaotton and maintanancaof tha aquipmani In 
aeeordanea wi9t tha drawtoga, Spadfleattona and 
Technical Data ShaatB.

Supply, Inatall A Teal sat 1

1 p.

Name of Firm Mama A Signaturo of Authorized Repreaantatlva OeatgnaQon

NATIONAL POWER CORPORATION CTO VU-CW-1



BODOCllUEWTS

SECTION vn • Bia OP OUANTTTIES

SUPPLY. OEUVERV, CONSTRUCTiCN. »iSTAU>T»OM. 
TESTMO WO COMSSlOWWG Of S UJA V1GA

SJSSTATlON
Li£P2lZl223Sd0

ELECTRICAL WORKS
Item
No.

DMCftpOon of Wortt 
or liUtorialt WorittoboDoTM lR«tCI«UM Unit Unit Pile* In Pmos 

QuontHv I ^In Words 4 ngurot)
Total Amount

6.0 16.6 kV Outdoor Motoring Eqiripmenl comploto
with the required supporting structures, anchor 
bolts and accessories, composed of the IT.:

1. Bttng Meter and fls Cebaiet
2. UcP^AresW. tZkVQinUrseU
3. Current TransTofmer, 136 kV <3 ur^Mtl 
i. Vohaps Trenstormer, 13.B kV <3 unlls/sst)

Supply, Install & Tost set 2

it

7.0 IS kV UaUMad Swttcfigear. outdoor type,
conrtected on the wye side of the transformer, 
eempMe w«h the reqiAed equvmenlend 
eppurterunces (I.e. ilaUon servtee trarsfonner. 
drobit Oraakef, Instrument transformera, reieys, 
metere, Instrumentation, larmiraUon kits, etc.) end 
all necessery devices end eccessorits indudlr>9 test 
eculpmeM in accordance with (he SpeoflcaUon*, 
drewOios and TediMeai Dele Sheets.

Supply. Install & Test set 1

iS.

6.0 M KV Surge Arrester, Olidoor type, complete with the 
required accessories, spare partetooie end supporting 
structures h accordance wllh Ihe drawings, 
SpedUcedons and Technical Data Sheets.

Supply, Install & Test sots 9

il

9.0 12 KVSifge Arrester, outdoor type. complelsw«htr«
required accessorlee spare peit^oolB ar>d supporting 
structures In accordance with the drawings.
SpedHcaOons and Tachnical Data Sheets.

10.0 69 KV Current Trarwfomer, outdoor type. eOO.SA,
nHA'TBtn wOh 0.3 eccvscy dess, three core compiete 
with the reqisred eccessones. spare perblools end 
supporting structures including anchor bolts and mourning 
bolls In accordance wllh the drawings, Speditcationi and 
Tednieal Data Sheele.

Supply, Instal & Test

Supply. Install & Test

sets 6

sets 9

il

il

Kameof Firm Name h Signature of Auinonzed ftepresentattve Oesignaoon

NATIONAL POWER CORPORATION CED Vll.EW-2



BID DOCUMENTS

SECnON VI • SIX Of QUANTmES

ELECTRICAL WORKS

SUPPLY, DELVERV. CONSTRUCTION. INSTALLATION, 
TgSTlNQ AND COUMSSICM^OOPSMVA VISA

SUBSTATION
UMZimSdS

Item
Na

oseertptlen of Work
orMiterlele WoriitobtOwM I M. CtoMW I Ur* UnM FIto1" pWS | To*H Amount

I Quentftv I fin Wortfi 4 Roume) |

11.0 M KVVoRaoe Tnnsfonrar. egWoor type, with 0,3
iceuf«cy doM cemptaie vHih the lequired eeceuodee 
ipen perteteolt eotf n^pertinp fSucSiree hdudlr^ 
•omor end meuning born In MCGfdane* ««h the 
®wn**oe< SpecMcaHoru and Tedvdcal Dale Sheets.

Supply. Instell & Test sals 10

iE. 1 P.

12.0 Steel (Gantry) Structures, eo kV 413.S kV conUguralton. 
hot d^tped gehMed. complete with al mountmo boss 
andeccaseorteelweccwdancevNthtl^drewW.
Specifications end Technical Oete Sheets.

Supply 4 Install lot 1

13.0 InstBlattonMetefielseonelsilr^ofbusconductort. 
support kieuletprs. hardwares, fittrtgs. eervMdere»
dsffpe. idiase msrhen. eta Steceordsnca wl fie
dfnWifls. SpecrtcaBona ani Tedvdcal Date Sheets.

Supply, Install & Test lot 1

I P.

14.0 Qrsundhg System Indudlns gieurtdittg mat and 
rede e^tharmieannadlon. dear corradto to 
Meal fbuduras. eedumlenca, ewhehyvd a^L
end Intereormaetlen to tha conM room bi 
eccordanee wlih the drawings, Spedficattons and 
Technical Data Sheets.

Supply. InstaB 4 Test lot 1

15.0 ACandDCAudlerySMhdibeefds.corTWP**hfie 
reouSed devfeae end accessorial hdudng apart pertiT 
todi In scoordince with the drewWoe. Speddcallone 
end TaeMcel Oats Sheets.

Supply, Instafl 4Test lot 1

J£. I p.
16-0 12SVdc8atlMyCharpar complete wiflialftenecaestfy 

devicee and aecesaortes Including spM panvtooli In 
eecordanee wtih the Drawings. Spedtlcadone 
end Technical Dele Sheets.

Supply. Instal 4 Test set 1

<£.

Name of firm Name 4 Signatura of Auirwnzad Representative’ Designation

NATIONAL POWER CORPORATION nrr>
VII-EW-3



BO DOCXAI£NTS

SECTION VII • BILL Of QUANTITIES

ELECTRICAL WORKS

SimV. DEUVEftY. CONSTRUCTION. MSTAUATlON. 
TESTING AND COMMSSiONMO OFS MVA V1GA

SUBSTATION
LuzP21Zt22SSd0

Item
No.

OBScrIption of Wort
orllBtBrlBlo Work to bB OoM R«f. Clauso Unit Esdmatad

Quantity I
Unit Plica In Ptaos

(In WofOa 4 Flouraa)
Total Amount

17.0 12S VOc BaUary Bank, carripteta urfDi tha laqukad battary
racks Indudfno apara partNtoola and accaasorlaa in 
sccordanca wllh Itia Drawlnga, Spedficatlona and 
Taehnieal Data SMats.

1 B.O Staton Sarvtta Trai^skxmar. 75 KVA 3 Phasa, BO Hl 
13.B kV/240 V iTKMitad InsIQa th# Uatal<lad Swlta>oaar 
eempMa wlOi ifia raouiiad accaMorias and davicaa 
IndudlAQ soara partanools In aeeordtftea with 
Orawinpi, SpaoAcatona and TacMNcal Data Shaata.

10,0 Power, Conbor and Instrumanlaton Cables in
aceerdanea wWi (ha Drawingt. SpadfleaUons artd 
Tachnid Data ShaaB.

20,0 UgMlno and Power System h aecordanca wiDi
lha Dravrfnga, Technical SpecJicatona and Technical 
Data ShaaB.

21.Q Ccndut and Cable Trey Syatam In acojrdanca 
with tha Orawinoa, Tachnlcal Specfflcatons and 
Tacfmlcaf Oala Shaata.

22.0 BOKV Line ProtacUon System, indoer type.
eampiau wtfh auxBary retayi and aeeaseonea 
inctuding spare perta/toBs In accordanca with 
die Drawings. Technical SpeOfleaUans and 
TactvUeal Data Sheets.

23.0 TrenskxmarProtactonSyslam, Indoor type.
completa wilh euMIBry ralaye and accessoriaa 
Ihduding spare parts/toda In accordance wQh tha 
OrewintpL Ta^vtoal SpaciflcatorB and Tadmicai 
Oala ShaeB.

Supply. Install & Test

Supply, Install & Test

Supply, Install & Teat

Supply, hsial Si Teat

Supply & Inatall

Supply. I natal & Test

Supply, tnstal & Test

1

set 1

lot

lot

kd

set

set f

IE.

IE

IE

if.

i£.

1 p.

1 P

Name of Pirm Name i Signature of AuthorOeO RepresentaUve Oeslg nation

NATIONAL POWER CORPOi^TION ED) VII-EW»4



M OOCUUENTS

SECTION VU • BILI OP QUANTITIES

SUPPLY, DEUVEAY, OONSTAUCTlON. INSTAOATICW, 
TEST]NO ANOOOUUSSIONINQOPSMYAVIGA

SUBSTATION
l«P21Z1223SdS

ELECTRICAL WORKS
Item
No.

1 Deoofiptton of Worl(
1 orMatarlali 1 WortitoboDona Rtf. Cleuso 1 Unit EsOmateO

QuanUtv
Unit Price In Pesos

fin Wnrrfs A Flmirett
lOtir Amount j

24.Q Bui ProucOon Syiteni. Indoor type. ecinpMawith Supply. Inital & Test set 1
arattcSon moCiM, suiMor r*1sy* Pnd MesMoriM 
tfiduOlAO «psr» partitoolA SI «eGeRlanea vAh Sw 
OmAvk Sp«dleaSont «n0 TttfMcal DM ShMts. i? 1

Namsof Finn

TOTAL (ELECTRICAL WORKS)
NSA'is A Signature of Aulho<l2s4 Reprsssntaflv* Designation

Z

NATIONAL POWER CORPORATION irna Vll-EW-5



aooocuMeKTft

BU90U«NTIT«8

MECHANICAL WORKS

Simv. DClNtm. CONSTRUCTION. WSTAUATION. 
T6STM0. COhMSSlONtlO OT « UM WCA
SUBSTATION

UaR2l2imSdg

ttsm
No, Otoeriptlon of Wod( of Mstarlals Work 10 bo Don# R*f- I u H lesUmstotflUnlt Prico In Ptoco (Words a/id|

Totil Amount

1A DOHESTtC WATER SUPPLY SYSTEM 

1.1 Wstar StoTBQo and Pumping Syotom

11.1 Doep Woa Drlirm^, Oovolopmont and Disinfection, 20 m doop. 
compiBto «4lh 50 mm 0 caiinfi and 52 mm 0 suction dips 
conforming to ASTM A 55, Or. 6. Set). 40 hot-dlg gsivanizad 
and otfiar accassonos as described In the tecMcal 
specMcadona and as shown on lha dravrfr^

lU Convortiiia Jot Punp, 2.6ml/h (11.5 gam) minimum capodTr at 
55 maters head. 250V, tphase. 6Cfa with 32mm 0 hot dip 
Oahranlzad steM sueOon pipe conforming ts ASTM ASS Orada A, 
Schadula 40, welded or sasmiase complete wW) power cable, 
Instnjmerta S controls, control panel, and other aeceseoriaa as 
described In the tedmical epedSeatlons,

1.1.3 Elevated Water Storage tank. 900 Utars (2379al.) capacity, triple 
layer polyelhylana. cySndrfcal flat bottem, cempMewItf) nozdee/ 
manhela. Inlet artd outlet noaim, supports, overflow end drain, 
nozdeewtti pipes.

1.14 level Swtich.SbviJess Steel Ghember end float two (2|levdaet
points, field adjustable. de$lgr>ed for top mcimting

115 Oita Valve, 52mm 0. cast bronze, rising stem, shewed enda. 
ClasalSO

114 Gate Valve. 2Smm 0. cast bronze, rising stem, saewed «>de.
OaialSO

117 Check Valve, 25rnm0. SwV>g ryps, cast bronze, screwed 
enda. Class 160

Drilling, Wei 
DaveiopmantA 

Disinfacdon

Sivply. Inatel and 
Teat

Supply, Insial and 
Test

Supply. Instal end 
Teel

Supply. I ns tab er>d 
Test

Supply. Insial and 
Teat

Supply. Install 
and Test

MW-4^

lot

Set

Set

Set

Set

Set

Set

7T

IF

IT

IF.

IF

IF

T R

) p

) p

) P

) p

) P

IF ) P

Mama o< Firm

NAncMAL powan ccapcaaron

Name er>d Signature or Authorized Representative

QX>
Deeipnalion

VB-MW'I



BID D0CUMEHT9

eiLL V QUAmmcB

MECHANICAL WORKS

SUPPLY, DSLIVEAY, construction, INSTALLATION, 
TEST INC, AMO COMMISSIONINO OP S h»/A ViCA 
SU8CTATIQN

UtPSiZl22S$«B

Rtm
No. DpserlpUcrt ofWoffi or M«t«rlBls Wort to b* Oono Rtf.

CIlUM
11 „ |£i(lmi(Bd UnrtPrlct in Pttct (Words and] 7771Unl1 I Oj.nMty i FlVl^rt I T°t‘IVnix'W

I. 1.8 Waitf Pips. 32mm OD. (1# N.D.). ispissSclzsd PVC.
stfi0Aiis 80 or ctd&s 150. associated Rtiingt. pipe $i«ports 
and other accsseodes as described in the technical 
spseificetione

II. 9 Pressure Gau0e, iOOfiiffl0dLaidauds.bcvbonlubs
type. 0 • a k^lan* scaie r»>oe, eoUpped w4lh isolation valve

1.1.10 Screen. 32mm>£, stainless sled. 5min slots flUed vvlth (1) set of 
Brass Foot Valve

1.1.11 Spare parts for convertible )et pump fori year operation per 
manufacturer's standard end ee speoAed in tia ladviical 
SpdClAcalloni.

1 ^ Domeatle Water Supply Piping System

1.11 Gale Valve, 25mni 0. cast bronxe. nsino stem, screwed er>ds. 
Class ISO

1.2,2 Gate Valve. 20mm 0. cast bronze, rising slern. screwed ends. 
Oase ISO

1.2.3 Water Pipe. 32mm 0.0. (1* N.D.). mpiasticized PVC. 
schedule 80 or class 150. associated fitUngs. pipe supports 
and other accessones as described in the technicd 
speoAcaliona

1.2.4 Water Pipe. 25mm O.D. (r N.D.). unplasticized PVC. 
schedule 80 or dase ISO. associated fittings, pipe supports 
and other accessories as described In Ihe tecnnk^ 
speaficatlons

Supply. £xcaveia. 
Inst^ Test & 

fiaci^All

S<a>piy. Install 
and Test

Supply end Install

Suppfy & OeOvery

Simply. I ns lea and 
Test

Supply. Install and 
Teat

Supply. Escavata. 
Install. Test 8

BartfiB

Supply. Excavata. 
Install. Test 8

BartAII

Im 18

Sels

Set 1

lot 1

Seta

Set

Im

Im

18

54

TT

TT

IF

) a

> P

> p

T o

) a

) »

> ®

i a

Marne of Frirf

NATIONAL POW£R CCARCAATION

Name and S>onati.re d Authorized Representairve

CD)
Desi^bon



WDOOAdrS

BILt Of QUANTITIES

supav. oeASRT. ceNsmucnoH. mstmiation.
TSSTMQ. M) OMiBSSIOMHO CP B UVA V)fiA 
SUBSTATKH

UAPBtZiaSSSdB

MECHANICAL WORKS
ItBfll
No. DoBcrIptioA of Wof* or HBtorloli Wofltlo boOeno Rot

CIlUM
Un> l£oUffloM|UrUtPrtcoinPBooo(WortfBBAd|

I Qmntrty | Ptguroo) I Tofal Amount

1.2.9 Waior Pipo. 20mm 00. (1* N.O.). PVC.
schediie 80 or dm tSO. emodatod fiUBiys. pfpo supports 
«ntf c4>eraceomrleB as dOBcribod In Iho tedMcd
BpocificsOorw

1.2.6 HoM Bibb. 20mm 0. broruB body, screwed ondi.
ClBBO ISO

1X7 OlBinfoeflonofdovalodtonkanddofnasScwBtor 
dping syslem

Supply. Excavate. 
IrtttaH. Tost 6 

eactn

Supply & Install

Supply, perform
& TsBl

Im

SsU

lot

16

W

"W.

) P

r P

T P

2.0 AIR CONDOIOMNO 6 VENmATION SYSTEM 

2.1 Alr«cendlllonln9 System

2.1.1 Air condifening urvts te SivltchgearWAuWliary Room, 12M0 kJ/V Supply, Instsl ar>d
minimum cooUoQ capacity. Invsrisr spSHypa. «tf mounted. Tost
Irwofter-typo, completa with nscossary mounQr>g «id
controls Cx^frsrod remote) ar>d other rtecassory eccesaones as 
doscribod In ttie leehnical apacificalions.

2.1.2 Air conditioning untie for Control/Rday Room. 20.000 kJ/lv Supply Install ard
minimum cwAng capacity, invorter sput^ypo, vml mounted. Teal
lnvener>typ«. compfotewiS) necessary mounSno eccasaorise and
controls (Infrared mmols) and other necessary aoceesodee ea 
daeehbed In Ihe technical spedhcatlons.

2.2 Vemuatlng System

2.2.1 EjmaustCanforBaneryReom.ASOm'Sk. 240V. 1<pliase. 60Hz. «el Scfvly. Irtatal «>d
mounted, propeller ty^. dmct drtvoa exploelon proof, commie Test
<M9i automstio shutier. mounUrig accessorlee and controls

2.2.2 E Aaust fans tor Restroom end UlUlty Ares. iSOm'/h, 240V. Supply. InstaO and
1-phase. 60Hz. wal moulted. propeOer type. dUeei driven. Test
com plate »«h automatic shutter, mouitvig accessories ervj controlf

MW*5-0

Sets

Sals

Set 1

Sets

(P.

(P

73"

T P

) P

Name of Firm

KATOiN. POwea COnPOAATION

Name~ar>d Signatue of Authorized isepresentaiive

EED
Pesiyub^

VtJiAV4



WOCCJUBHTt

SILL OF QUANTITIES

SUPPLY, osuvcirr. construction. i»^allation. 
TESTINO, AMO COMAISSIONINO CP S lA'A V10A 
SUWTATIQN

Li^l2122d$as

MECHANICAL WORKS
K«m
No. Dsocripclon of Wort or Mturiolt Wort to bo Dono M.

CIOIIM UnK I EstmitodlUnii PMeo in Pssoo (Words ondl
^uonttt^ ^Igurss^ Total Amount

9.0 FIRE nOHTINQ SYSTEM

9.1 PortaWo FYo Ettjnjuiahtn, KfC or Kakrtw 1.7.1 k9(is»s). 
norvoaplfy, mUO Shots. Ml hung with brsdiot ond mourrbng 
aecossorles. UU7M approved

MW4.0

&Vply and Instal Seta 4

) P

4.9 LABELS OH TAG6INQ

4.1 Tagging or Lobata for Eqtapmoni Valves. Piping. SinilyS
Insouncnta ar>d IB fboig accessories IrvtanaOon

Lot

(P ) P

S.O PA1NT1NO

S.1 Paining ky tank s^aipoft domesSc water equipment & piping, rts s<«ply &
assoctatatf valves, finings, piping supports anS other accesserles Apply
indiidlr>g loocNup for factory painied equipmenl end aceessoriss 
as dsschbed In tha technicar apecifIcaSons

Lot

15" > P

TOTAL MECHANICAL WORKS

ifr 1

Name at Fam

NATIONAL POWER CORPORATION

Ivleme and SignaUxe or Authcrtad Representaitve- Pesgnation

V1I.KMt4



QTOOOCirVtNTS

SECTION vm - BfOOINQ FORMS

SUPPLY. DCUVERY, CONSTRUCTION. INSTALLATION. 
TEST!NO, AND COhMSSIONINO OF 8 MYA V^GA 
SUBSTATION

UaP21ZimSdq

SECTION VIII

BIDDING FORMS

NATIONAL POWe R CORPORATION ED)



B10000JM6NTS

secnoNviir-Biooiwa FOfiws

sumv. OeUVCRY. CONSTFUCnON. INSTALLATION 
TESTTNO and COMMtSSIOMNO OF 5 MVA V?OA 
SUBSTATION

UgPg1Z1223Stfg

NPCSF-INFR-01

NPCSF‘INFR-02

NPCSF-INFR-03

NPCSF-INFR-04

NPCSF-INFR-05

NPCSF“lNFR-06a

NPCS F-1NFR-066

NPCSF-fNFR“06c

NPCSF4NFR-07

NPCSF-INFR-08

NPCSF-fNFR-Od

NPCSF-INFR-lOa

NPCS F-INFR-10b

NPCSF-INFR-11

NPCSF-tNFR-12

NPCSF-fNFR-13

NPCSF-INFR-14

NPCSF-tNFR-15

SECTION VIII - Bidding Forms

TABLE OF CONTENTS

Checkfist of Technicaf ard Rftandal Envelope Requirements 
for Bidders

• Ust of all Ongoing Government & Private Construction 
Contracts Including Contracts Awarded but not yet Started

* the bWder>s Single Largest Completed Contract 
(SLCC) similar to the contract to be bid

Computation of Net Financial Contracting Capacity (NFCC)

Joint Venture Agreement

Form of Bid Security: Bank Guarantee

Form of Bid Security: Surety Bond

Bid Securing Declaration Form

Omnibus Sworn Statement (Revised)

Contractor's Organizational Chart for the Project

List of Key Personnel Proposed to be Assigned to the Project

Key Personnel’s Certificate of Employment (Professional 
Person net)

Key PersonnePs Certificate of Employment (Construction 
Safety and Health Officer)

Key Personnel's Bio-Data

List of Equipment, Osvned or Leased and/or under Purchase 
Agreement, Pledged to the Proposed Project

Bid Letter

Detailed Cost Estimate Form

Summary Sheets of Materials Prices. Labor Rates end 
Equipment Rental Rates

NATIONAL POWER CORPORATION
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BID DOCUUEVTS

SECTION VIII-BIDDfNO FOftMS

SUPPLY, DELIVER'', CONSTRUCTION, INSTALLATION 
TESTING AND COMMISSIONING OF 8 MVA VIOA 
SUBSTATION

__________________________________ LutP2t2l?235flO

SraorfftTtf Avm Wa: NPCSP-fNFR-01 
P999 3 of 3

> Documents to be subnitted with the Bkj Proposaf as specified In Annex A of Section VI - Part 
U, Technical Data Sheet (Efectrical Worths)

Complete eligibility doximents of proposed sub-contractor, ff applicable

B. THE 2^ ENVELOPE (PtNANCIAL COMPONENT) SHALL CONTAIN THE FOLLOWING:
^ 'rxflcatin3 bid amount In accordance with the prescribed form

{NPCSr‘INrR-13)

> Duly signed and comjlelely fiitedout Bill of Quantities (Section Vlt) indicating the unit and total 
pnces per Item and th« total amount In the prescribed Bill of Quantities form.

> Duly Signed Detailed ‘Estimates for each Herns of work showing the computations in arrfvlnq at 
each Item s unit prices used In coming up with the bid (NPCSF-lNFR-14)

^ Surnmary sheets Indicating the direct unit prices of constniciion materials, labor reles and 
equipment rental rates used In coming up wflh the bid {NPC$FINFR‘15)

CONOmONS:

1. Each Bkj(Sar $h$n submit cns copy of ^ first end sscood components of fts Bid NPC may request 
edditiondl herd copies end/or etecfronfc copies of the Bid. However, faihjre of the Bidders to compfy with 
the said request shall not 6e a ground for disqvarifhalk>n.

2. A Bidder not svbmfttrng bkt for reason that his cost estimate Is higher than the ABC. is required to 
submit his letter of ncn-partidpathniregret supported by coerespondirg detailed estimates Failure to 
submit the two (2) documents shaH be understood as acts that tend to defeat the purpose of public 
bidding without valid reason as stated under Section 69.1.(i) of the revised IRR cfRA. 9184.

ms ChsckBsr cf sfisH bs provfcW to pmap#ctte SvopUsn^frBcton Mudine sO ferns SuppHsrt/^frseten
snmtjngsd to COfl«u* mfs C^«c#rfW ftetoto submfttlng ths^prooossfs on Iho Ossdftrs fof ttw svbmSsstort and neatpf of oWofs.



BID DOCUMENTS

SECTION VIII - BIDDING FORMS

Standard ftym Number NPCSF-INFR-02

SUPPLY, DEUVERY, CONSTRUCTION, INSTALLATION 
TESTING AND COMMISSlONINO OF 5 MVA VlGA 
SUBSTATION

Lj2P21Zl223S4g

Ust of All Ongoing Government and Private Contracts Including Contract Awarded But Not Yet Started
Business Nan)e 
Business Address

Name of CootractlocafloiV 
Projed Owl

Govemfrent

Prtvato

d. Ovtner's NafTio 
S. Address 
& Teiaphooe Nn. NabjraofWodt

CortnctoYa Role

Descfipticr: %
i.Dalfl Awarded 
) Data Started
; 4*tf V

Esfimated Completloo Time

Total Coat

Value of 
Outstanding 

VtfoAa

Th,®b.l?d®r sha,, clecSar® lhl8 forn5 8,1 h|5 on-gotng government and private contracts Jndudlr>g contracts wtiere the bidder f either as irwivtdual or aa e WrM i« «
Joint Venture aQreemerv other than Ws currerd joint venture vrfiere he is a partner. Non declaration ^Mll a ground fl JCrtnl VenU,fe) ls a partner ,n a

N0,e: ,0,a,me which be sut-nihed duhng Pos(^u^^:

2. Certification coming from the project owner/clienl that the performance is satisfactory as of the bidding data.

Submitted by

Designation
Data

{Printed Neme S S*flrt«tiire}



BIO DOCUMENTS

SECTION VIII - BJDOING FORMS

SUFPtY. DELIVERY, CONSTRUCTION, INSTALLATION. 
TESTINO ANO COMMISSIONINQ OF i UVA VIGA 
SUBSTATION

___________________LuzP21Z1223Sdg

Standvd Form Number NPCSF^NFR‘C3

The Statement of the bidder's Single Largest Completed Contract (SLCC) similar to the contract to be bid
Business Name 
Business Address

a. Owner's Name Contractor's Role
a. Date Awarded
b. Cui'ikTocl EntMitjVily
c. Date Completed

Name Of Contract b. Address
c. Telephone Nos.

Nature nf Wnrk
Description

a. Amount at Award
at CompleUcn

c. Duration

Noles; 1. The bidder must state onty one (?) Single Largest Completed Conlraci (SLCC) similar to the contract to be bid

Submitted by

Designation
Date

(PraiM Nemg S



BfD DOCUMErfrS

SECTION V?M - 0IDCHNQ FORWS

SUPPLY, DELIVERY, CONSTRUCTION. INSTALLATION 
TESTING AND COMMISSIONINO OF 5 MVA VIGA 
SUBSTATION

UttP2fZT223Sdg

Stantfani Form Number NPCVFQNFR-04

NET FINANCIAL CONTRACTING CAPACITY (NFCC)

A Summary of the Bfdd^Ji's/Contractor's assets and llabilitfes on the basis of the lr>come fax 
return and audited financial staterrTent for the immediately preceding calendar year are:

Veer20
1, Total Assets
2. Current Assets
3. Total Llnbiilties
4. Cunent Liabilities
5, Net Worth (1-3)
6. Networking Capital (2-4)

B. The Net Flnanciaf Contracting Capacity (NFCC) based on the above data is computed as 
fonows:

NFCC » ((Current assets minus current liabiTItles) x 15] minus the value of all 
outstanding or ur^compieted portions of the projects urxJer ongoing contracts 
lncludir>g awarded contracts yet to be started coinciding with the contract for this 
Project,

NFCC » P

.H"^^,-at,achea ls car,lfle,d ,rue “Py of ,he audited financial statement stamped 
RECEIVED by the B)R or BIR authorized collecting agent for the Immediately Drecedlno 

calendar year

Submitted by:

Name of BWder/Contractor

Signature of Authorized Representative 

Date:



BID DOCUMEfJTS 

SECTION VI(U BIDDING P0RV9

SUPPLV, DELIVERY, CONSTRUCTION, INSTALLATION 
TESTING AND COMMISSIONING Of 5 MVA VIOA 
SUBSTATION

______________________________LutP31Zl223Sdg

Standard Form Number NPCSF-/NFR-05

JOINT VENTURE AGREEMENT 

KNOW ALL MEN BY THESE PRESENTS:

That this JOINT VENTURE AGREEMENT la entarad Into by and between:
--------------------------— —■ ^®9al *9®. IsMI status) authorized representative of
—-_____________ ___ and a resWent of

• and -
of legaf age, fdvi/ status)

. fi resident of ______
authorized representatfve of

That parties agree to Join together their capital, manpower, equipment, and other
tr^°hur^^^ ?!? J?,int Venture ,0 Partle,Pate ln 'f® Bidding and Undertaking of
the hereunder stated Contract of the National Power Corporaflon, y

NAME OF PROJECT CONTRACT AMOUNT

That the capflal contribution of each member firm:

NAME OP FIRM CAPITAL CONTRIBUTION
1, P
2. P

717 j Jlr. 7^^ .. a,KJ 9tiV9r^'y Tor tneir pariictpallon In theBidding and Undertaking of the said contract.
That both parties agree that_____________ __ and/or_________________ ahafl

^ the Official RepresentaUve/s of the Joint Venture, and are granted full power and authority to 
do, execute ar>d perform any and all acts necessary and/or to represent the Joint Venture In the 
Bidding and Undertaking of the said contract, as fully and effectively and the Joint Venture mav 
do and If personally present with full power of substitution and revocation.

That this Joint Venture Agreement shall remain In effect only for the above stated 
Contract until terminated by both parties.

Name & Signature of Authorized
Representative

OWclal Designation

Name of Firm

Name & Signature of 
Authorized Representative

Official Designation

Name of Firm

1.
Witnesses

2.

fJurafJ
[Format shall be based on the latest Rules on Notarial PractioeJ

tftha bWGf Is a foint vanlum. on$ cf lha ra^ulfamanfa t$ tha subm/aahn of a vt>Hd foint vanhjta a^aatnanf.
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B^D DOCUMENTS

SECTION VTfl - BIDDING FORfcS

SUPPLY, DELIVERY. CONSTRUCTION. rNSTALLATTOfi 
TESTING AND CCWMTSSfOMNO OP 3 MVA VIGA 
SUBSTATION

LugP21Z1223Sdg
Starrfani form Number NPCJFJWFft^

BOND NO.:

FORM OF 8>D SECURITY (SURETY BOND)

_______________DATE BOND EXECUTED;

o/sH'mM0011'We (Wa'nt,<,fS;(y^!Cl,-------—- (hereinafter called the Prirwlpar) end (Name
^pure^Yl ____of (Nam9 of Country of SureM_________ authorized to
m.n5M<^t^UnSJ^|B3 ln n9 f’hi,,c;p|n®» (hereinafter celled the Surety') are held end firmly bound 
/riLN , ? Povwr Corporation (hereinafter called the Emptoyei’) as Obligee. In the sum of

f!!JUre■^,93,n tft9 on dem^. fortfw
of whlch 8um- wel1 and tru|y to bo made, we, the ealij Principal and Surety bind 

ourselves, our successors and assigns. Jointfy and severally, firmly by these presents.

SEALED wfth our SBats and dated this____ day of 20

WHEREAS, the ^ndpaf has submitted a written BW to the Employer dated the______ day of
•----------------- — 20--------- -for tt>e------- -------------------— (hereinaftef called the BIcT).

NCAV, THEREFORE, the condittons of this obRgatJon arer

1 > if the Bidder withdraws Ns Bid during the period of Wd validity specified In the Blddina 
Documents; or

2) If the Bidder does not accept the correction of arithmetical errors of his bid price In 
accordance wfth tho Instructions to Bidder; or

3) If the BWdy. having determined as the LCS. falls or refuses to submit the required tax
C ate8t ncom6 and bu8fne8S returns and PhllGEPs registretlon certificale
within the prescribed period; or

4) tfthe Bidder having been notffled of the acceptance of his bid and award of contract to 
him by the Entity during the period of Wd valicPly:

d) falls or refuses to execute the Contract; or

e) fells Of refuses to submit the required vafid JVA. If applicable; or

f) felts or refuses to furnish the Performenca Security to accordance with the 
Instructions to Bidders;

then this obllgatton shall remain to fell force and effect otherwise It shatl be null and void. 

PROVIDED HOWEVER, that the Surety shall not be:

a) liable for a greater sum than the specified penalty of this bond, nor

b) liable for a greater sum (hat the difference between the amount of the 
said Principal’s Bid and the arrwunt of the Bid that is accepted by the 
Employer.

I



(0

5
5

I
tf>

§
K
rg

v>

si

o
eg

■ £

Wf Oc (c a; 
o »1

9

® ? Pa

>*o g
9 9

M

(A to

oi
CC
D
(C

g
Oz
&
Q.

<n
w
UJ
d:

Io
tf)

w
uT
£C

I
o
CO

CO
LU

V>

CO
LJ

K
Oz
<

2uT
^ < s

<0



SID DOCUMENTS

SECnOW VIII - 9ID01WQ FORMS

SU^Y, DELIVERY. CONSTRUCT»ON. INSTALLATION 
TESTING AND COMMISSIONING OF S MVA VISA 
S US STATION

_________ _________________________Luzft2tZ12?3Sdg

SrsrrJra Form No: NPCSF-INFR-06C

REPUBLIC OF THE PHrUPPINES) 
CITY OF )S.S.

BID-SECURIN6 DECLARATION 
SUPPLY, OEUVERY, CONSTRUCTION, INSTALLATION, TESTING AND 

COMMISSIONING OF 5 MVA VIGA SUBSTATION 
LuzP21Z1223Scfg

To: National Powar Corporation 
BIR Road cof, Quezon Avo. 
Dtliman, Quezon City

l/We\ the undersfgned, decfarelhst:

1.

2.

a.

20

We understand tnat, according to your conditions, bids must be supported by a Bid 
Secunty, which may be In the form of a Bfd-Securtng Declaration,
We accept that (a) Wve wilt be automaWcally disqualified from bidding for anv 
tontract with eny procuring entity for a period of two (2) years upon receipt of your 
Bfackhstfng Order and. (b) IMe will pay the applicable fine provided under Section 6 
of the Guidelines on the Use of Bid Securing Oedarafion, within fifteen (15) days 
from receipt d the wrftfen demarvi by the Procuring Entity for the commisslofi of acts 
resulting to the enforcement of the Bid Securing Declaration under Sectwns 23 1 (b) 
3^2. 40.1 and 69.1. except 69. t (0 of the iRR of RA 9184; without prejudice to 
other legal action the government may undertake.
We understand that this Bid-Securing Declaration shall cease to be valid on the 
following drcumstances:
(a) Upon expiration of the bid validity period, or any extension thereof pursuant to 

your request;
(b) / emAve are declared Ineligible or post-disqualified upon receipt of your notice 

to such effect, and (I) /Ave failed to tlmefy file a request for reconsWeraWon or (II) 
Uve fifed a waiver to avail of safd right;

(c) / armWe are declared as the bidder with the Lowest Cafculaled and Responsive 
Bid, and lAve have furnished the performance security and signed the Contract

IN WITNESS WHEREOF, Wve have hereunto set my hand this____day of____
at . Philippines.

[Name and Signatura of Bidder's Rapresantattve/ 
Authorized Signatory] [Signatory's legal capacity] 

Affiant

fJuratl
{Pormet shaft be based on (he latest Rules on Notarial Practice]

1 Seteet one and delefe the other. Adopt seme Irtetrvcdon for slrr^ar terns tfrwghotd the document.



BID DOCUMENTS

SECTION Vllf - BtDDiNO FORMS

SUPPLY. DEUVERY, CONSTRUCTION, INSTALLATION 
TESTING AND COMMfSSfONING OF 5 MVA VlOA
SUBSTATION

LuzP21Z1223Sdg

St9nd3rtf Form No: NPCSF-INFR-O?

Omnibus Sworn Statement (Rsvissd)

REPU8LIC OP THE PHIUPPINES) 
CFTY/MUNlCrPALITYOF_____ ) S.S.

APFIDAVrr

l.^arne of Affiant), of regal age, [Civil SlatusJ, [Nationarrty], and res Wing at fAddress of Affiant! 
after having been duly sworn In accordance wfth law. do hereby depose and state that

1. fSehct one, dehto tho other}

oJm I 0^ sole proprietor or authorized representative of (Name of
Bidder) wfth office address at (address of Bidder);
^ a partnenhlp. eoeporation. cooparatfva. or Joint venture:] 1 am the duly authorized and 
designated representative of [Name of Bidder] wfth office address at (address of Bidder):

2. [Select one, delete the other}

a sole proprietorship:] As the owner and sole proprietor, of authorized representative of 
(Name of Bidder). I have full power end authority to do, execute and perform any and air acts 
n^ssaiy to ^rtfdpate, submit the bid, and to sign and execute the ensuing conlrecl for 
(Name of the Project) of the (Name of the Procuring Entity), as shown In the attached duly 
notarized S pecia! Power of Attorney;
[If a parfrtereh/p, corporathrt, cooperative, or joint venture:] I am granted full power and 
authority to do, execute and perform any and all acts necessary to participate, submit the bid 
and to sign and execute the ensuing contract for (Name of the Project) of the (Name of the 
Procuring Entity), as shown In the attached (state title of attached document showing proof of 
authorizarion (e.g., duly notarized Secretary’s Certificate, Board/Partnership Resolution or 
Special Power of Attorney, whichever Is applicable:)):

3. [Name of Bidder] Is not "blacklisted" or barred from bidding by the Government of the 
Philippines or any of Its agencies, offices, corporations, or Local Government Units, foreign 
govern men Vforeign or International financing Institution whose tHacWlstIng rules have beerr 
recognized by the Government Procurement Policy Board, by Itself or by relation 
membership, association, affiliation, or controlling Interest with another blacklisted person or 
entity as defined and provided for in the Uniform Guidelines on Blacklisting;

4. Each of the documents submitted In satisfaction of the bidding requirements Is an authentic 
copy of the originaf, complete, and all statements and Information provided therein are true 
and correct;

5. (Name of Bidder) Is au1hortzlr>g the Head of the Procuring Entity or Its duly authorized 
representetlve(s) to verify all the documents submitted;

6- [Select one, delete the rest:]

[If a sole proprietorship:] The owner or sole proprietor Is not related to the Head of the 
Procuring Entity, members of the Bids and Awards Committee (BAG), the Technical Working 
Group, and the BAG Secretariat, the head of the Project Marwgemenl Office or the end-user 
unit end the project consuttartts by consar^guinity or affinity up to the third cfvll degree;
pf a partnership or cooperative:] None of the officers and members of [Name of Bidder] Is 
related to the Head of the Procuring Entity, members of the Bids arW Awards Committee
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BJO DOCUMENTS

SECTION Vl)(» BIDDINQ FOftMS

II:l£rLV' oeL,VERY. CONSTRUCrrON, INSTALWTION TESTING AND COMMISSIONING OP 5 MVA VlOA 
SUBSTATION

________________________ LinP2121223Sd9
SfanrfdoJ FofTTt Number NPCSF-INPR^

CONTRACTOR’S ORGANIZATIONAL CHART FOR THE CONTRACT

r^nH^il4Ci?Py o1Jh; t0fSfnimor's,[ Chart that lhe Conl^ctor Intends to use to execute the 
^ntract If awerded to him. Indicate In the chart the names of the Project Manaaer Prolecf 
.Engineer, Foreman and other Key Engineering Personnel. ^ '

Attach the required Proposed Organizational Chart for the Contract as stated
above

W07ES:

1.

2.

This organljBtlon chart should represent the 'Contractor's Organlzatton" required for the Protect 
end not the orgen/zertone/ chart of the entire firm. ' '
Each such nominated engirteer/key personnel shall comply with and submit duly accomplished 
forms NPCSF-INFR-10s. WPCSP-WFP. 10b end MPCSF-WPft-11.

3. AH these are required to be In the Technical Envelope of the Bidder.



810 DOCUMENTS
SECTION VIII - BIDDING FORMS

W^5k”^l^NRUCT,0N, 1NSTAUATj0r4- TEST,N0 *^0 COMMISSIONING

UftP2l2l223Sdg

Standard Form Number NPCSF^NFR-09

LIST OF KEY PERSONNEL PROPOSED TO BE ASSIGNED TO THE CONTRACT 
(Based on the Minimum Key Personnel Required In the Bidding Documents)

Business Name; 
Business:

DESIGNATION

1 Name
2 Address
3 Date of Birth
4 Employed Since
5 Experier>ce
6 Previous Employment
7 Education
6 PRC License

Hectuired Attachments:

1. of&nphyment. Bio Data and Construction Safety and Health Training Certificate of the Safety Officer
Z Certificate of Emphyment, Bio Data and valid PRC License of the (professionaO personnel
3. Cert//?ca/©of£mptoyment Bio Data and accreditation from DPWH as Materials Engineer for the Materials Engineer

Submitted by:

Designation:
Date:

(Printed Name & Signature)



BIO DOCUMENTS

SECTTQN Vllt - BIQOiNG FORMS

0€LrVERV( CONSTRUCTION. INSTALLATION 
TESTING ANO COMMISSJOWNO OF 5 MVA VlOA 
SU9 STATON

_______ ______________________ UgP2t?T«3S<>Q

Srandsnf Pofm AWf>4r a/pcSF*/VFA. to»

KEY PERSONNEL’S CERTIFICATE OF EMPLOYMENT 
(PROFESSIONAL PERSONNEL)

THE PRESIDENT 
National Power CorporaCcn 
0IR Road cor. Quezon Avo. 
Dnimaa Quezon Cfty

Dear Sir

I arn wa>n» cr Nom/wi 
Professional License No.
IS90aflC9)____________________

'S*V»rK9 D9f»

a Licensed
Issued on

Engineer with

I hereby certtfy ihst ofnnri^f^
forthefflfta^taaesSL

^ has engaged my services as 
. If awarded to It

As fpgjwffawi
the contract under bidding:

NAME OP PROJECT

1 supervised the following completed projects similar to

OWNER COST DATE
COMPLETED

At present, I am supervising the following projects:

NAME OF PROJECT OWNER COST DATE
COMPLETED

.__[n ®a8<? 1(0, my separation for any reason svhalsoever from the above-mentioned
Cor^tracfor. 1 shall notify the National Power Corporation at least twer^ one (21) days before the 
effective date of my separation.

A* ----------------------------- -- 1 know ( will have to stay In the Job site all the
time to super>Hse and manage the Contract works to the best of my ability, and aware that I am 
authorized to harxJle only one (1) contract at a time.

I do not allow the use of my name for the purpose of enabling the abovementtoned 
Contractor to qualify for the Contract without any firm commftment on my part to assume the post

----------------------- therefor, If the contract Is awarded to him since I understand
mat to do so will be a sufficient ground for my disqualification as /D9stonstfor,t_____________ |n
any future Natfonal Power Corporation Wdding or employment with any Contractor dolna 
business with the National Power Corporatforr, 8

fWama on^Signstun)
AFFIANT

fJunH
[Format shaft be based on the latest Rules on Notariat Practical

h a of contractors
FTjW wanagy. Engine, Con*#i«w« Safety Offlcw. fofewmn, efe}. to M assigned to rfta contract tobob*Awtrt>

a^ etoarMnco Ocfa flncMirig me key fiofsewttra sfgneO mfiton cernmment m wort for mepro/ect once ewefoetj me centred).



BIO DOCUMENTS

SECTION V>fl w BIDDING FORMS

SUPPLY, OeuVERY. CONSTRUCTION. INSTALLATION 
TESTING AND COMMISSIOWNO OF 5 MVA \flOA 
SUBSTATION

UgP2tZf223S<tg

StafKfsf^ Farm Number NPCSF-WR. 106

KEY PERSONNEL’S CERTIFICATE OF EMPLOYMENT 
fCONSTOt/CTTON SAFETY AND HEALTH OFFICER)

‘$9uenc%0^

THE PRESIDENT 
Nattenal Power Corporation 
BIR Road cor. Quezon Avo, 
Olllmen, Quezon City

Dear Sir

I am (N9fn% et ^ 
Certificate No. --------------- an Construction Safety & Health Officer with

issued on ______________  at „

I hereby certify that (Serm orAfriW^i
Construction Safety 8 Health Officer for the wSm.arrw^_________________

to the cin8t:S« ^nd'Sg: Sa,9,y & °ffl“r 0f 'h9 ,0l’0'^n9

has engaged my sendees as 
• If awarded to It.

NAME OF PROJECT OWNER COST DATE
COMPLETED

At present. I am the Construction Safety & Hearth Officerof the following projects:

NAME OF PROJECT OWNER COST DATE
—________________________________ COMPLETED

<ia8K .r0f IHy.uep.?r!tion fef 0ny fea$or, whatsoever from the abov^entioned 
Contractor, I shall notify the National Power Corporation at least twenty one (21) days before the 
effective date of my separation.

As Construction Safety & Hearth Officer, I know t Will have to stay In the job site all the 
time and aware that I am atrthodzed to handle only one (1) contract at a time.

0 ____! ®"°w the use of my nan>e for the purpose of enabling me above^entioned
Contractor to quairfy for the Contract without any firm commitment on my part to assume the post 
of ^nstn^on Safety & Hearth Officer, If the contract Is awarded to him since I understarxl that 
to do so wil be a suffident ground for my dlsqualrficatiofi as Construction Safety & Hearth Officer 
to any future National Power Corporation Wdding or employment wrth any Contractor doing 
business with the National Power Corporation. ^

(Nam9 end Signature} 
AFFIANT

fJurafI
IFormat shatl be based on the latest Rules on Notanal PrectfeeJ

Or^ fh# rr,* 6^ to t« indutM h Tecfynk3/ isaSsfvf comrxtor^s key Perm>^ Mz,
Prya Mangggf. Construaw Safrfy Offiwr, FCf^men. 9te}. t9 b9 assfgrmd fo tfv conrtd w fee fctf mVi

qMtmcMhft md •vparlsncv dsfa flodutang th9 kty per^pnneTs aywtf wrjff9n eorvni}niittit to wofh for tfm 
pf0f9ct once ainrxo ffN Cpft9c0.



BID DOCUMEhfTS

SECTION VrfI w BfDOINQ FORMS

SUPPtV, DEUVERV, CONSTRUCTION, TNSTAllATION 
TESTING ANO COVMtSSTOMNO OF 5 MVA V?QA 
SUBSTATION

UeP21Zia3Sdg

St^ndart Perm Numtar NPCSfi-WFR-l t

KEY PERSONNEL 
(FORMAT OF BIO-DATA)

Ln,ra,,0r Zffollowln9 per90nn91 wh0 afe sehedu,®d be assigned as 
ftiri-time field staff for the project. Fill uo a form fora^h ^

1. Name

2. Date of Birth

3. Nationarrfy

4. Education ar>d Degrees

5. Speclafty

6. Regisfratfon

7. Length of Service with the Firm

8. Years of Experience

Year from 
To

(months^ 
___ (months)

(year)
(year)

9. If Item 7 Is tess than ten (10) years, give name and length of service wflh pre>dou5 
employefs fora fen (10)-year period (attached eddltionar sheet/s). If necessary:

Name and Address of Empleyef Length of Service

yearfs) ^m 
year(8)from 
yearfs) from

to
to,
to

10. Experience:

This should cover (he past ten (10) years of experience. (Attached as many pages as 
necessary to show Invotvement of personnel In projects using (he format below).

^ fvvjJn^s from £A» bW9f to bo frKAxW tn ffa r9e/vMca/ fnvviefi* /aoMof kay penciwol Mz,
Mooogor. Profoct Consm^fjorj So'ofy Ot**e6f. Porormn. otc). » bo assignod to tbo eontraei tobotMy/Vt

the^mmoloto guafificathn and orportoneo data (tncMhg tha kay poraonool'a aignod wdtfon eomrnmont to wofk for Iho 
omfact onco otvarOadIho ccntroct). -
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BIO DOCUMENTS

SECTION Vl(( - BIPDINO FORMS

Slanaani Porm Number NPCSF^NFR-J2

SUPPLY. OEUVERY. CONSTRUCTION. INSTALLATION. TESTING Aun
COMMISSIONING OF5MVAVICA SUBSTATION ItP'fNG AND

 Lu2P2tZl223Stffl

LIST OF EQ|J'P^NT» OWNED OR LEASED AND/OR UNDER PURCHASE AGREEMENTS 
(Bas^ on tho Minimum Equipment Required in the Bidding Documents)

Business Name: 
Business:

D««crlptlon
A. 0*vne3

Mod«l/Yaar Capacity/
Perform anct / Plata No» Motor He. I

Bo<fv No. Location Condition Proof of Ownarahip /
Lessor or Vendor

I,
U.
III.
IV.
V,
B. Leased

a.
m.
IV.
V.

C. Under Pu/chasa ApfeamenTa
i.

Submitted by:

Designation:
Date:

(Prinld<3 Name & Signature)

bmr>g owrwd fs^red bj In the
s^Jfil^iftedtyceniflcatKmpfevBilatuli^ from /be equipment teswrteodcv fer«h/rtlra«w corresponOng engme numbers, chassis numbers en<t^ serial numbers),



BfO DOCUMEfrrS

SECTION VIII - BIO&NQ FORMS

SUP^Y, OeirVERY, CONSTRUCTION 
INSTALLATION. TESTTNG AND 
COMMfSSfONrNO OF 5 MVA VIQA 
sue STATION

___________________ Lu2fi??ZT22 35(50

Sfanfvri Form No.: WPCSF-WFR. f3
BID LETTER

Date:

To: THE PRESIDENT
National Power Corporation 
SIR Road cor. Quezon Ave. 
Dlllman, Quezon City

We, the undersigned, declare that:

(a) Wa haw examined and have no reservalfan to the Bidding Documents, includino
t•^le^?:ln,rac, SUPPLY' DELIVERY. CONSTRUCTION, 
testing and commissioning of 5 MVA VIGA 

SUBSTATION (LuiP21Z1223Sdg).

(b) We offer to ex«ute the Wortcs for this Contract In accordance with the Bid Documents, 
Twhnical Specificetlona, General and Special Conditions of Contract accompanying this

The total price of our Bid, excluding any discounts offered below is: BsmM?smsnL_

The discounts offered and the methodology for their application are; <h«v)

(c) Our Bid shall be valid for a period of rmtgr,ryjr<b»H .days from the date fixed

(<J)

(e)

(0

(g)

(h)

(i)

r -—- -»■ M vM I u lo gdcc Jixeu
tor m® Bid submission deadline In accordance with the Bidding Documents, and it 
shall remain binding upon us and may be accepted at any time before the exolratlon 
of that period:

If our BW Is accepted, we commit to obtain a Performance Security in the amount of
_________ percent of the Contract Price for the due

performance of (he Contract;

Our firm, Including any subcontractors or suppliers for any part of the Contract, have 
nationalities from the following eligible countries: _________________ ;

We are not participating, as Bidders, In more than one Bid in this bidding process, 
other than alternative offers in accordance with the Bidding Documents;

Our firm, Its affiliates or subsidiaries. Indudfng any subcontractors or suppliera for 
any part of the Contract, has not been declared Ineligible by the Funding Source;

We understand tha( this Bid, together with your v/ritten acceptance thereof Included 
In your notification cf award, shall constitute a binding contract between us, until a 
formal Contract Is prepared and executed: and

We understand that you are not bound to accept the Lowest Calculated Bid or any 
other Bid that you may receive.



BIO DOCUVENTS

SECTION VIK - 6IDOINQ FOftMS

SUPPtV, DEUVEftV, CONSTRUCTION 
INSTAUATION, TESTING AND 
COfcaitSSIONlNO OF 5 MVA VGA 
SUaSTATrON

________________UgP21Z1223S<kr

0)

(k)

^Llik?i!9 ,ha> undersigned, is the duty authorized
representatrve of the bidder, and granted full power and authority to do, execute and 
perform a^ and all acts necessary to participate, submit the bid. and to skjn and

A^oeuSU ,he SUPPLY’ DELIVERY' CONSTRUCTION.
TeSTING and commissioning of 5 MVA VIGA 

SUBSTATION (LuzP21Z1223Sdg) of the Nalional Power Corporation.

the I8'1!?!!0,0 5130 each and every pa9e of (his Bi', Letter, including
the Bill of Quantities, shall be a ground for the rejection of our bid.

Name:

In the capacity of: 

Signed:________

Duty authorized to sign the Bid for end on behalf of; 

Date:
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SECTION VIII - BIDDING FORMS

SUPPLY. DELIVERY, CONSTRUCTION, INSTALLATION, 
TESTING AND COMMISSIONING OP S MVA VISA 
SUBSTATION

UcP2<lZ<l22SSd9

SI ana^ Form NA : NPCSfi-INfR-14

DETAILED COST ESTIMATE FORM

Nam«cf Bidder :

Item No. Kem Description Unit Of 
Measuro

Direct Cost Mark-Up VAT Unit Cost Total PriceMateriats Labor Eouloment OCM Profrt

Name, Signature of Authorlied Representative Designation
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SECTION V11T - BIOOtNO FORMS

SUPPLY, DELIVERY. CONSTRUCTfON. 
INSTALLATION. TESTING AND 
COMMISSIONING 0«r 5 MVA V1GA 
SUBSTATION

LurP21Z1M35dg

SfamkifsJ Form No.: NPCSF-INFP- T5

I

SUMMARY SHEETS OF MATERIALS PRICES. LABOR RATES 
AND EQUIPMENT RENTAL RATES

Name of Bidder:

I. Unit Prices of Materials

Materials Description

1.
2.
3.
4.

. 5.
6.
7.

II. Manpower Hourly Rates

Designation

1.
2.
3.
4.
5.
6. 
7.

m. Equipment Hourly Rental Rates 

Equipment Descnptior^

1.
2.
3.
4.
5.
6. 
7.

Unit Unit Price

Rate/Hr.

Rental Rate/Hr.

Name, Signature of Authorized Representative Oesignatkon
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SECTION IX- BID DRAWINGS

SUPPLY. DELIVERY. CONSTRUCTION. INSTALLATION. 
TESTING. AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

LuzP21Z1223St>q

SECTION IX

BID DRAWINGS

NATIONAL POWER CORPORATION
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SECTION IX - BID DRAWINGS

SUPPLY. DELIVERY, CONSTRUCTION, INSTALLATION. 
TESTING. AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

  Lu2P21Z1223Sdg

DRAWING NO.

SECTION IX - BID DRAWINGS 

CIVIL WORKS
TABLIz OF CONTENTS 

TITLE

VSS-BDC-22.001

VSS-BDC-22.002

VSS-BDC-22.003

VSS-BDC-22.004

VSS-BDC-22.005

VSS-BDC-22.006

VSS-BDC-22.007

VSS-BDC-22.008

VSS-BDC-22.009

VSS-BDC-22.010

VSS-BDC-22.011 

VSS-BDC-22.012

VSS-BDC-22.013

VSS-BDC-22.014

VSS-BDC-22.015

VSS-BDC-22.016

VSS-BDC-22.017

SITS DEVELOPMENT PLAN 

FOUNDATION LAYOUT

FOUNDATION FOR EQUIPMENT AND GANTRY 
STRUCTURES (PLAN SECTION AND DETAILS)

TYPICAL TRANSFORMER FOUNDATION (PLAN 
AND SECTIONS)

TYPICAL SWITCHGEAR FOUNDATION (PLAN AND 
SECTIONS)

CONTROL HOUSE (FOUNDATION AND ROOF 
FRAMING PLAN)

CONTROL HOUSE (COLUMN, WALL FOOTING AND 
DETAILS)

CONTROL HOUSE (BEAM AND SLAB SECTIONS)

CABLE TRENCHES ([LAN, SECTION AND DETAILS)

CONCRETE ROADWAYS (PLAN, SECTION AND 
DETAILS)

CONCRETE ROADWAYS (TYPICAL DETAILS)

SECLUSION FENCE (ELEVATION, SECTION AND 
DETAILS)

PERIMETER FENCE (ELEVATION, SECTION AND 
DETAILS)

PERIMETER GATE (ELEVATION, SECTION AND 
DETAILS)

PUMPHOUSE (PLAN, SECTION, ELEVATION AND 
DETAILS)

PUMPHOUSE (ROOF SLAB AND BEAM SECTION 
AND DETAILS)

GUARDHOUSE (SECTION AND DETAILS)

NATIONAL POWER CORPORATIC'N 0)^
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SECTION IX - BIO DRAWINGS

SUPPLY, DELIVERY, CONSTRUCTION. INSTALLATION. 
TESTING. AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION

LuzP21Z1223Sdq

VSS-BDC-22.018 DRAINAGE SYSTEM

VSS-BDC-22.019 DRAINAGE APPURTENANCES (CB-DS, 
TRENCHING, CATCH BASIN FOR PPVC PIPES)

VSS-BDC-22.020 DRAINAGE APPURTENANCES (MANHOLE. PERF. 
PVC PIPES, RECT. DITCH. INTERCEPTING CANAL)

VSS-BDC-22.02.1 DR/MNAGE APPURTENANCES (STREET INLET- 
CATCH BASIN)

VSS-BDC-22.022 SEPTIC TANK (PLAN. SECTION AND DETAILS)

VSS-BDC-22.023 ELEVATED WATER STORAGE TANK (PLAN. 
SECTION. ELEVATION AND DETAILS)

VSS-BDC-22.024 RIPRAP DETAILS

NATIONAL POWER CORPORATION m
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SECTION

e
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EQUIPMENT FOUNDATION
SCALE NTS e

TYPICAL POWER CIRCUIT 
BREAKER FOUNDATION
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PROXCr.

A CONCRETE 9LA1L HAVE A MMMLU C4-DAT C0MPRE59VC STREHCTN 
V (Fc) mn MPs (3000 p>%
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& SPECIAL FOLKIAIKM FU MAT K HTRCCUCED TO AOXVE A 
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StAU, K M ACCOROANX MTH TX UIEST COTKH X DC AQ COX.

7. FOK THIS CftAHNO KIM SIE CTCLOPUOlT PLAN. FCUNOAIEM 
LA TOUT AMO ELECTRICAL MAHNCS.

SCALE NTS

UST OF GANTRY & EQUIPMENT STRUCTURES

69 kV GANTRY STRUCTURES
13.8 kV GANTRY STRUCTURES
POWER TRANSFORMER
POWER OR CUT BREAKER
DISCONNECT SVBTCH
METAL CLAD SWITCH GEAR
SURX ARRESTER
CURRENT TRANSFORMER
vcltace transformer
BUS SUPPORT

MRAWCftCVISCM

NATIONAL POWER CORPORATION
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nOACI: SUPAY, OELJVERY, CONSTRUCDONINSTAAUTION. TESTING AAfO 
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FOUNDATION
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SCALE 1:50
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SECTION

CTTYPE-4
SCALE 1:25

1200 (TYPICAL iEnCIh]

NOTES:
I. ALL MEN SONS ARE IN lALUMETERS UNLESS

1 • 5B5 "• 5B0-------- 3B3

T

.L

U-----------V 1 SHAa BE fe - 2a70 HP» AT 25-DAYS PERKO.

1 Li____L.in Hwoi Bn BSA Hi A ALL REMTCPCING BARS SHALL CONfCRU TO THE
ft Y1” mtu- P“ *”» N latest REOUREUENTS Cf RHILPPhE NATIONAL
1 1 «r»B m TANOARn rfIB nCB fSAftf Y7A1

L t f iilULtMCMX

PLAN FOR CT-TYPE 2
SCALE 1:50

SECTION

CT TYPE « 2
SCALE 1:50

9 wt 1Hl OCOCOO 
Sid fMJl CMS

110 «ect MB • SC0 OC

DETAIL B (TYPICAL)
SCALE 1:10

e CABLE TRENCH DETAILS
SCALE NTS

120 UU

CWSON SHOO

cmon KU'

DETAIL C
SCALE 1:5

DETALS Of CABLE TRAtS A CABLE TRENCH LAYOUT.

5 PRO'/CC CPENmC/SLOOLOLlTS FOR CABLE TRENCH 
GOWC TO f ANa BOARa

ISO
SnZL HAS OCR[oiflD V vtni im)

CIS II SMI SAFAM

ISM M • SHN ao.

ISAM MS 
7IODaS0lll

suo AW cAoa iDow
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500 550

OKMONO 
OMT 

300

-laM MS • iseuiac
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SECTION

CT TYPE ■ 3
SCALE 1:50
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AGHAM ROAD. OLIMAN. OUEZOH CITY

nocci: SUPPLY, OaiVERV. CONSTRUCTlOH A4STALLATOL TESTMG AND 
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TR«S’«WS£ EXPANSION XINX—I

PROVIDE EXPANSION XINT FOR EVERT 20000 mn HTERVAL

H(iTRANSVERSE CONTRACTION JOINT 
(PROVloe DO«£LS FOR SLAB CN 

LONOrUOINAL KWSifttkN JOINT

TYPICAL PLAN

TRANSVERSE CONSTRUCTION JONT

SCALE l:1»

I- -

ISO CONCRETE WALK
10mm a BARS SPACED AS SHOW 
10mm a BARS » DSOmm O.C.

SCALE 1:10

VlWTH OP RQAOWAY

ISO

CONCRETE PAVEUENT 
AOSRECATE SUSBASE 
SUBCRAOE

DETAILS

NOTES:

1. Aa OWCNSICNS ARE N lAUIUETERS U>US$ OTHERWSE INOIUTQL
2. UWQRAI COMPRESSIVE STRENGTHS OF CONCRETE AT 2B-0AT 
PERlOO;

a) 20.70 UPo Icr CONCRETE PAVEUENT
b) 17.20 UPg for CONCRETE CURS i CUTTER. SKWALX.

3. REINFORONC STEEL BARS SHAH CONFORM TO THE LATEST
REOUIREUCHTS OF PNS FOR OSO GRADE 27S.

ISO mm TWO CONCRETE PAVEMENT

■3 ‘

o- Q,- .

N___ SU8CRA0E

DETAIL OP CURB S GUTTER

I ISO Iran 7HK. AGGREGATE SO3-BASE

SCALE 1:10

■U1UMQMRVWM

NATIONAL POWER CORPORATION 
AOHAM ROAD, DILIMAN. QUEZON CITY

nofcr. SUPPLY. OELMERY. CONSTRUCTION. INSTALLATION. TESTNGANO 
COMMISSIQNIHO OF i MVA VISA SUBSTATION 

icunM mar. w rsm wa utaimncs
Tins:

CONCRETE ROADWAYS 
(PLAN, SECTION AND DETAILS) y

tv O0O Oktl
izaiKv
CRNM
RCVCWCA
CMjAfoa
CLCC 1
VtOi 1

NDOZA
AOAO

X JORVINA

rnroMa Q.B. MA6P0C.JA
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3ITUUIN0US SEAL 
MOO BY yOU)IN8 SIRl

16mm • 00Ml BARS O 750mm at
aruuNous seal- 

UOLO BY UOLOINC S

PAINTED W/ TDO COATS OF 
RC-0 UQUO ASPHALT BEFORE 
C0NCRETW8 THE OTTCft LANE

PROVIDE 16mm • 00*0. BARS « 300mm O.C HALF 
OF THIS OOHCL BAR 9iAa BE PAINTED, CREASED ANO 
MtAPPED IN WAX PAPER TO PREVENT BOND W/ 
CONCRETE.

N0N-EXTRUDW6 EXP AN SI CN F1U

TRANSVERSE EXPANSION JOINT

EXPANSION CAP FABRIGATED FROU BCVnm I 
uPVe PIPE. BOTH ENDS ARE TO BE CLOSED MTH 
PLASTIC TAPE.

LONCITUDINAL CONSTRUCTION JOINT SCALE

SCALE 1:10

BTLAIINOLIS SEAL- 
CCNCRETE SAW CUT-

'^T~r 1.4 ■ L

PROVDC 16mm » DOwa BARS • SOCmn ac.

TRANSVERSE CONTRACTION JOINT
SCALE 1:10

BTUUINOUS SEAL 
NCU> BY U0LDIN8

1rLu
PR OWE 16mm * DOHEL BARS 0 BOOimi at

TRANSVERSE CONSTRUCTION JOINT

BUTT JOWT fORKED 9/ HEADER 9IAPED TD CROSS 
SECnOtt THS JOatT IS PLACED NEAH.Y CM AT 1TC 
LOCATION or TRANSVERSE JONT.

SCALE 1:10

1:10

NOTES:

1. AU 0UCN9CNS ARE M WUieTERS 
IMESS OTXRIKSE KXCA1ED.

2. UNMW eOHPRESSVC STRENCTH OF CONCRETE 
AT 28-DAY PDOOO SHALL BE AS FCLLOwS.

а) 2d 70 K>a • ROAOWAT-CONCRETE
PAVOCNT

б) 17.30 kfa - CONCRETE CURD ft
CUTTDL SKWAIX.

3. REPrCRCHC STEEL BARS SHALL CONFORU TO 
THE LATEST REOLAREHENTS OP PNS FOR DS8 
CRAK 27S

ailUNGPIIMOl

NATIONAL POWER CORPORATION
AGHAH ROAD, DDJMAN, QUEZON CITY

MCkCC* ajPH-Y, OELTwERY. CONSTOXTION. WSTALLATOLIES1N5 ANO 
CCHAOSSICHNS OF 6IIVA VXSA SUBSTATION 

laWIOt WKT, WlinGAC.VSACAUBIIiMS
mi£

Wf 999
CCSOCD
OIMBI CIA
IClOO
OktMlDlT
QA
KCH

CONCRETE ROADWAYS 
(TYPICAL DETAILS) .

mcaaecca

Nwmm G.B.MAGPOC.JR.
KO

EMMA VSS40C-22.011

Kaft AS8H0VW

Man LuzP21Z1223Sdg
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so mm I so mn OACt f 10 STD. tNTDQJNK MRE 
0000

SE OHM. a

a mm dko CJ. PIPE [PS I.S) 
H0RI20NTAJ. PIPES

ISO mm THK. CRAVEL SURfAONS

POESTRUN CATE
3000

SEE SECTION I SECTION A

10 mm S PLAN POUND 
BAPS INSERTED BETHCEN 
SECnCHS OF THE WTEPUNX 
MRE ANO MUEO ON THE 
& L PIPIE

^ pn

CONCRETE rOOTINS ( SEE OCTAL }

«1 isi
riftw

1
<—
• 1 ftO/l •o»« V*

i5*“

? ]

-10 mm dlo. ANCHOR BARS

e ELEVATION OF FENCE

SEE SECTION

SCALE t:30

200

□
<-10 mm fa BARS 

-MTH 10 mm da TIES

600 I 600

0.1S CSAVO. SURTAONC

4-10 mm iSa. BARS • / 10 mm d'a 
TIES 0 0.17S O.C.

EXCAVATION UNE

S-IO mm dia BARS &<L

-SAND ft GRAVQ. BEDOlNS

DETAIL B

«CLD CCNNECTICM

12 mm did. BOLT MTH 
HUT ft WASHER WQDCO

20 mm X 4 mm FLAT I 
TO BE PAINTED MTH 
CORROSION PROTECDON

mm da CJ. PIPE [PS U) 
HORIZONTAL PIPES

SO mm X SO mm 
CACe I 10 INTERLINK WIRE

38 ram dio. O.L PIPE (PS t.S)

18 mn dio. CL PIPE

SECTION A

TOP OF CRA'iEL SURTAONC

10 mm (Co. ANCHOR BARS 
0 EVERT CENTER or 08

CLTS OB

DETAIL OF CONCRETE FOOTING
SECTION Y

WIUCOrxCASXM

■^*D£0

.38 mm did. CL PIPE (PS T.S 
HORIZONTAL PIPES

SO mm X SO mm 
CAC£ / 10 INTERLINK MRE

SECTION Z

BARRa BOLT LOCK ON A 
-200 X 260 X 4UH THK. STEa PLATE 

WELDED ON THE CL PIPE

NOTES:
1. AU OdOOCHS AW ELEVATIONS ARE M AUCTIRS UNLESS OTHER WOE SClK

1 HsaiiM catnsaK strencih or ccncrete sua ee Fc • 2cto tvo 
AT 28 DATS PEIWD.

1 ALL mnxats bars sua cowctax to the utest REOuREidis cr
PvafPIC NATIONAL ST AWARD FCR 0S9 CRAOC JTS

A AU ASPECTS V CtMSTRUCnCH AW KTAIXO OP ROWORCCUCNIS SHAH EC 
M ACCOffiAHCE MTH THE LATEST OIIICH CT TIC AQ COOC

ft WORK MS DRawnC MTH THE 9IE KvaOPunT PLAN.

ft AU PPC JOWIS 9UU EC WDXICD AU AROUW WIN <.S2 UN MU) ANO 
WEHNC PRCOSS DlAU 8E M ACCORDANCE MIN A«S SPEonUHCNft

7, AU STRUCTURAL STEU (PLATES. PLAIN REBARS, CATE BOUTSAOCKS) 
ANO WELDED CCNNCCDON SHAU BE PAINTED MTH 1 COAT OF EPOXY 
PRIMER ANO 2 COATS or EPOXY PAJNT (CCKOR CRAY).

cma Kca

NATIONAL POWER CORPORATION 
AGHAM ROAD, DILIUAN, QUEZON CITY

wcjtcf: SUPPIT. DEUVEHY. C0NSTRUCT10K. INSTALLATION, TESTINC ANO 
CCWUlSSlONiNO Of SUVA V«A SU8STATION

uxxrcK lUT. SAX toauc, vxla utamduanu

Tm£ SECLUSION FENCE 
(ELEVATION. SECTIONS AND DCTAftS)

KT o«s ecri
ttSMO
0UM Cl*

hvcr«tNc«/MO<T.
OvtiMO^
cue
**ot

KlTUENDOZA
ACLAD

J.JORVMA

G. a MAGPOC. JR.

PMW VSS-SOC-22.012

KNC AS SHOWN
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CWCRETE rOOTMC 
( tm 4«tal )

PERIMETER FENCE
SCALE

4*10 xvn dio. BARS 
WTH 10 mm dia. T£S 
• 0.175 ac

- 8LOOCOUT (ai5 X ai5 X au)

1:50

g fCL

.4-12 mm dia SARS W / 10 mm dia
TIES o ai7s ac 

- EXCAVAECN UC

KQSES
20 mm 1 4 mm FLAT BAR 
TO BE PAMTED WTH 
CORROaON PROTECTION

BARBED DARES (TWO (2) STRAnOS GALVANIZED STEEL DARE)

2* X 2* GAGE I 10 STD. INTERLINK MRE

NOTES:

so HU DUL ( PS 2 ) 
HMBZCNTAL PIPES

70.2 HU DLL ( PS 5 ) 
VERTICAL PIPES

SO HU OIA. ( PS 2 ) 
' HOnZCNTAL PIPES

r I r CAGE 110
STANOARO NTERUNK WRE

SECTION Y

BOOXBOO

• 4-12 mm dia BARS B.DL 
- SAND ft GRAVEL BEDDING

DETAIL OF CONCRETE FOOTING

1. ALL DUOISONS AND ELEVATIONS ARE D4 UETERS UMESS OThERMSE SHOW!
2 UMUUU C0UPRES9VE STRENGTH OF CONCRETE 9<AU BE Fc - 2G.70 UPo 

AT 25 DATS PEftllXL

1 ALL REWrCAONG BARS STALL CONFORU TO THE LATEST REOUlREUENTS OF 
PHUPPINE NATIONAL STANDARD FOR OSB GRADE 27S

4. AIL ASPECTS OF CCWSTRUCDON ANO DETALINC OF RQNFCRCEUENTS 9IAU BE 
IN ACCORDANCE DITN TIC LATEST EUTIGN CF THE AQ COOC

S WRX THIS ORAWNC DHTH DC STE DEVELGPUOIT PLAN AND ORANACE STSTEU. 
0. ALL PIPE JGttTS 91AIL BE HELDED ALL AROWO NTH B.S2 HU WLO ANO

DCONS PROCESS Stall be h accordance MTH AWS SPCOFICATIONS.

7. FOR PERIUETER FENCE OH OOPTNO AREA. A STEPPED SOrCUE STCUIO BE 
ADOPTED TO FOLLOW DC NATURAL GRADE.

8. FOR PERWTER FENCE ALOTG RTTAPTMG DULLS DC VERTICAL PIPES STALL BE 
EIKOOCD ACCCROHav.

■HT1ACCXi«4aON

NATIONAL POWER CORPORATION 
AOtAM ROAD. OIUMAN. QUEZON CITV

WJECT; SUPPLY. DELIVERY. COfSmXTION.MSTAlUTlOK, TESTING ANO 
CCDiUlSSOHHO OF SUVA VISA SUB5TAT10H 

LiXTIOt ilSY. SAN RDQ1C VM UYAWUME*

PERIMETER FENCE 
(ELEVATION, SECTIONS ANO DETAIL

wscwa
tt o«o CHTf

«miTTFiv H. l'^ENDOZA

OAMI cu.
fcvencp MKViiCldllAKMT. _____
CNinton 7 iWia^w, C£i^

cue BKonverv <% R ICAnPOC IQ
kCCH i t^mm nm

naxa VSS^BOC-22.013

scNft AS SHOWN
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16mm liOnCAl 
iruxa »100 mm. aa UNC oe coKC wAii/ 

COiAU or CUMOHOUSC 
HHCfC RtOLURO

2.00 (KTS)
(aOUSOK fEHg^^WTI)

2.00 MTS

2.60 (NTS 
(PtsaiTUJ

2.60 (NTs 
(PCRtUtTtR

PCDCSTkUH ute 
pcAunDt wrccjcr CATE

HWOinC post w/25mm THiC
OOORPUU. «/ BMUta

eOLT (25mm#)
PLAIN COIENT

sa. BMts
40mm SQ.DM AS VUnCAL FHUC 

20mm SQ.BAR TRAUWC

snmNU sa bar

(Ml;: BA
C.A# 18 ei. nrrt

3

RfMS
1/ TO
• ao 0&

TV Cf SCClUC

TV V fWW

KXfwi THK. SWO 
* OUyQ BOOM

t1Q0]rl1Cl0

e
20mm* rOOT AT EACH DOOR LEAVE 
2Smm* ENBCDCCO CJ. TUBULAR LOCK

GATE ELEVATION
SCALE

.Km TXIC OCM
nMt molmtm

taa^iss1.
nxNDO K«nc« 

•CLM9
III TWnsm^ M 
VQIO TQ CQUAM 
mt MS

I-I2iwr4 ROWS 1%

I
20m SO M rUMS
em 1 12m FlAI M

-I2ma SO M SITTUO

_CA.II PLAN a 9GT
ON KIN rtat

GATE HINGES SECTION A

GATE POST DETAIL
SCALE 1l*0

NOTES:
1. Aa 0WEN9CNS APE M UCTERS UNLESS OThERMSE 

MOICATEO.

2. UKUUli C0UPPCS9Ve STRENGTH Cf CONCRETE 
AT 28-DAIS PEfSCO SHALL 3€ Cc . 207 UP a.

6. AU REINFGRONC BARS SHAa CONFWU TO THE 
LATEST RCQUIRCUOITS Cf PHUPPINE NATIONAL 
STANDARD rOA DEFDRUCO STEEL BARS GRADE 271

4. AU STEEL SHAU CONFORM TO ASTU A}8 STEEL ANO 
TO BE FASRCATED ANO ERECTED IN ACCORDANCE WITH 
WC SPECmCAIXWS.

i. WELOINC SHAU CONFORM TO E60 SERIES OF TVC 
SPECIFICATIONS FOR ULO STEa ARC WBIAHC 
ELECTROOCS.

EUBEoia) 26mm#
tusldjU lock

25mrA# BAJUXL BOLT

_T0P,0F SIOEWAU 
£ GUTTER 
I
TOP 0/ ROAOWAY

■wiiKcwwnN

NATIONAL POWER CORPORATION 
AGHAM ROAO. OlUMAN. QUEZON OlTV

ttC££t. SLmt. CCJJVtKY, CONSTRUCTCH. INSTAUATXM. TESTN5 ANO 
CPU MtSSI OWING 0^ S MVA VKM SUBSTATION 

lOCATOl MffT, lU aOQULVUL CATAMPUUia

PERIMETER GATE

9T 0*0 1 CAH
CCSiGfCll 1
vum CA& 1
fCVCViCD NtfaV/H fNCH 1 MOTT.
ObIMD'T
CLEC
hCCH 1

.lTJe'kdoza 'H.H_______
~ #O4imACLA0

?J. JORVINA
Umgii.COtt

APfumsit _<kB. HAGPOC.JB.

oMWi VSS-BDC-22.014

SCU AS SHOWN
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1 2MM0 KORIZONTAl 
BAflS 9 CVESf 3 
LAYERS OF CHS

12uu» VERT..
BARS a eoo
O.C.

1J0UI4 THK. CHS—

i-1

St

F.F.l,7

UU» AS SHOWI

WRA'fc'JL'Aaj ■

i:uu# 0X0 O.C

50MM THK GRAVEL SCDOING'

WALL SECTION
SCALE 1:20

0

0-

0-

0

lOOMM THK. Slab!
ON FILL V(/10M«»I
0400 e.w.

■ 3

©
PUMPHOUSE 

FOUNDATION PLAN
SCALE 1:S0

r.C.L 7
6-12MU* VERT, BARS 
W/ 10MM* TIES 9 200 O.C.

S-12UU* BARS 
EACH WAY

SOMU THK GRAVEL BEDDING

ELEVATION
SCALE 1:20

S-12UM* BARS 
EACH WAY

PLAN

COLUMN FOOTING DETAIL
SCALE 1:20

MDJ^CfACMSOi

NOTES:
1. ALL DiUENSIONS ARE IN UILUUETERS UNLESS OTHERWISE INDICATED.

Z UINIUUU COMPRESSVE STRENGTH OF CONCRETE AT 28-DAY PERIOD 
SHALL BE 2170 MPa (JOOO PS).

3. REINFORCING STEEL BARS SMAU CONFORM TO THE LATEST 
REQUIREMENTS OF PNS FOR DEFORMED STEa BARS GRADE 273.

4. Aa ASPECTS OF CONSTRUCTION AND GET AUNG OF REINFORCEMENTS 
SHALL BE IN ACCORDANCE MTH THE LATEST PROVISONS OF AO COOL

5. DECREE OF COMPACTION OF BACKFILL SHALL BE 90X OF RELATIVE 
DEHsrr,

NATIONAL POWER CORPORATION
AGHAM ROAD, OlUMAN. QUEZON OTY

FHOur SLFYVY. KlNCRr. COiSmUCTION, KSTALL4IXM, TESIMS LW> 
COUUISSIOMNi: CFSUV4 V«4 SUSSTATKM 

LOLA not wto. tiAUaxvCLCAiuciuiiU
nnt

PUMPHOUSE
(FLAK, SECTION, ELEVATION < DETML)

tr o«o WTt

QCSf>CO

CKMi« CAM.

JCWhU TCfCViieMCltlMXT

OWaiACXT

tkfC

«9<

H.J. hFenooza

nCOMUDCC^ JORVINA

PMW VSS.8DC-22.01S

sun: AS SHOWN
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10UM> UP TO typjcal about—
THIS CENTO? UNE

.B-12MU* BOr 
BAPS. 2 CONT.& 
UP TO L/2 
2-12MU* 
CONTINUOUS 
TOP BARS

10MM» CONT,
300 0.0.

300 O.C.

:0M PEST SIM

3-12UUS TOP BA !S. 2 
CONT. * 1 UP K L/4

2-12MM* CONT.
BOT. BARS

ROOF SLAB REINFORCEMENT BEAM DETAIL

10UU* UP TO 
L/2 BOT. BAPS - 
9 300 O.C.

lOUM* CONT.BOT. 
BARS 9 300 O.C. NOTES:

t. All DMENSIONS ARE IN UHUUETERS UNLESS OTHERWISE INDICATED.

2. UINIUUU C0UPRES9VE STRENGTH OF CONCRETE AT 29-DAr PERIOD 
SHAa BE 20.70 MPo (3000 P3).

3. REIN FORCING STEEL BARS SHALL CONFORU TO THE LATEST 
REQUIREUENTS OF PNS FOR OEFORUED STEEL BARS GRADE 27S.

A. ALL ASPECTS OF CONSTRUCTION AND OETAIUNO OF REINFORCEUENTS 
SHAa BE IN ACCORDANCE WITH THE UTEST PROVISIONS Cf Ad CODE.

3* SLOPE,

ate
UNDERSLA3 ROOF BEAM- 

• TEXTURE 
PAINT BRUSH

ROOF SLAB DETAIL
SCALE 1:20

p14^
r-v—DRIP UOULO 
-’U (R-37MU)

2-I2UUB CONT.
/—TOP BARS W/
/ lOUU* STIRRUPS

IM

/1 9 IZKJ U.U

R
■=s

\__3-12MM* SOT. BARS.

SECTION
AT

MIOSPAN

2 CONT., 1 UP TO 1/2
SECTION

AT
SUPPORT

BEAM SECTION

3-12UU* TOP BARS,
.2 CONT.. 1 UP TO 1/2

2-I2UM* CONT. BOT. BARS W/ 
*IOMU* STIRRUPS 9 1S0 O.C.

WIUI Cf iCVSCM

NATIONAL POWER CORPORATION
AGHAM ROAD, DUIMAN. QUEZON OTV

Kcxer: SUPPLY. CCUVCRY, CONSTRUCTION, KSTAliATION, TXSTMiWO 
COUUSSKPOIO OF 9 UVL VICA SUBSTATION 

ixAncN MOT. uattMvisLurAieuuu
nn

PUMPHOUSE

IT CMQ>
ncyrmn H. LN^NOOZAOCMnCO

DRAWN CIA
^i*c^yiyi»<kCtW

NCVCWCD PfONCM ENCIUMOtT BirrfaiTNnrrj CTJ. JORVINA
cwvAun /UMQH.CUd
tuc A R 19
kCM MOT non

MW VSS-fiOC-22.01S
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IMnvn THK SUB On|^ 
ip lOtTur* 0 ^ p.

0-

v:...y-------
FOUNDATION PLAN

I

1Omm0 Ties 
-O 200mmO.C.

f 4-12mrr* 
“MAIN BARS

S-12mrn« O.C. 
80THWAYS

E
SCO

lOOmm THK. SAND 
' AND CRAVTL BIDDING

SECTION

200 ^

-I a
LB

4-12nvn# 
“WAIN BARS

S-I2nvnl O.C. 
■ aoiHWArs

PLAN

COLUMN FOOTING

HCI20iAOx20i2nvn
BAfTBRS

LC100xSO«15»2mm 
"PURUNS SPACED AS SHOW

-2-»i2 aorroM bars

ELEVATION

ROOF FRAMING PLAN

F.F.L
T

A/-!-- 1

0.G.L

CHS WAU. ISOnvn THK 
-PLAIN CDL PIASTER PIN.

TQniDp 0
■600mm OX.

yy/yy>'I 10mm* •
• 600mm OX.

AM

lOmmP 0 
'JOQmm O.C.

J-12mm» 
AS SHOW

WALL FOOTING

1000

I'••12 TOP BARS

-2-*12 SOTTOU BARS

ELEVATION

ROOF BEAM

□ 4-«12 lAAlN BARS 
OCLOSEO IN «10 
STIRRUPS

SECTION

MAU 1.30

WTIAtVflCvqiCH

NATIONAL POWER CORPORATION
AGHAM ROAD, OIUMAN. QUEZON CITY
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DRA NAGE SYSTEM
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NOTES:
1. DIUCNSONS AND niVAnCtiS ARE lH UETIRS UHLESS 

OTHERWISE NOTED.

1 ARROW HEADS INDICATES DIRECTION Cf fLOW-
i LOCADOM Of DRAINAGE STRUCTURES AND LENGTHS Of PIPES 

UAr BE CHANCED TO SUIT ACTUAL FIELD CONDIDONS

A MINIUUU COMPRESSIVE STRENGTH Of CONCRETE SHALL BE 
fc • 17.30 MPo FOR DRAINAGE APPURTENANT STRUCTURES

5. FINISHED GRADE SHALL BE SUGHTLY aOPEO TOWARDS 
DRAINAGE SYSTEM.

6. ELEVATIONS AND EXTENTS AT TAPPING POINTS SHOULD 
BE VERIFIED PRIOR TO CONSTRUCTION.

7. PRIOR TO CONSTRUCTION Of DRAINAGE SYSTEM, ELEVATION 
AT TAPPING POiNI MUST flfiST 8E VERIFIED TO ENSURE 
CONTINUOUS FLOW

8. THIS DRAWING IS FOR BIDDING PURPOSES ONLY. THE 
CONTRACTOR SHALL DEvaOP THE DRAINAGE SYSTEM 
BASED ON THE ACTUAL FIELD CONDITION.

REINFORCED CONCRETE DRAINAGE PIPES 

OPEN CONCRETE CANAL

— 150 mm * PERFORATED PVZ PIPES

------------ ^ 100 mm » PVC PIPES

(~f1 MANHOLE

STREET INLET-CATCH BASIN 

CATCH-BASIN FOR INTOSECTING PPVC PIPES 

CATCH-8ASN FOR 00ViNSPOUTS
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cowa co^K w/
IZnwn • BAR urt HANtHC 

1dm « GAJI SRACCO 
AS SHOW ac4.it

SECTION

OOWNSf XJ1

ISO mm • PIPt

PIAN

CATCH BASIN FOR DOWNSPOUT
SCAU 1:20

ISO iOO 150

riOLCS

PLAN

150, ISO1H~Tt7 7t—.
SECTION - F n d«. BARS AS SHOWN

00 400 OQ
S1U rrm A*. hAH»
AS SHOWN N \

K .

s 3
%
sr

W

. ‘.T:V-vr^

PAIUMt rOA
CXCAVAnON i

PDC-CAsr
CONC. fVt

VS®
ON STABLE soa.

«

PAtUNC FOR I 
EXCAVATION I

ppc-CAsr 
coNa PIPE #§ifa

ON STABLE and 
ROCK FOUNDATION

ON UNSTABLEA'FUIINC 
SOIL UNDER ROADWAY

PAlUNf fofl
CXCAVMlQN

PRC-CAST I____
cant PIPE I

ON ROCK
FOLNOAnON

ON UNSTABLE 
VIELDINO SOIL

9. PROJECTING CONDITION

A DITCH CONDITION

DETAILS OF TRENCHING. BEDDING & BACKFILLING

NOUENCUTURE:
08-OS - CATCH BASIN FOR DOWNSPOUT 

PROPERTIES OF TRENCHING, BEDDING It BACKFILUNG

-ISOnKnQii. PERFORATED PVC PIPE 
Oa BARS SPACED AS SHOWN 

. 10 rnn BARS a 2S0 O.C.

SECTION E

TYPICAL CATCH BASIN FOR INTERSECTING PVC PIPES

MPf VZL 0 A • e o
100 IBl •o 100 •oo MO
190 mm (f*> 90 irrt 490 990
TQOmm m 90 100 SCO 700

x>a m nr) (GO 190 MO MO
«0 I'*') (00 200 MO 1090
MO fiMd (20 (90 300 MO 1200

SCALE 1:25

MTu«cf «vaoi

LEGEND:
O CROiNARr SACXFU. UATERIAl KANO OR 

HACHnC tamped in EVERY ISO mAT LATER.

lELCCTD SAOnu UATERIAl MIN NO 
BOULOIRS. TE IT ABLE UATTERS R ETC. ANO 
TAUPEO IN EVERT IDO mm LATDA

(I) SELECTED Fill. CR AWT SUTABIE UAlEieAl 
MTH NO BOUUWS. VECtTABLE UATTERS * 
ETC. AM) TAAPtO IN EVERT ISO rm lATCA.

Q SAM) OR NATURAL SANDY SCO. (BCSOlNa
UAIERIAIS) ACCURATELY SHAPED TO FIT PIPE 
* KANO TAUPS IN EVERY IDO mm LAYER.

0 ILF UP> (2000 P9) CONCRETE CRADLE.

NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS 

OTHERWISE INDICATED.

2. MINIMUM COMPRESSIVE STRENGTH OF CONCRETE 
SHALL D£ 17.5 uPs AT 26 DAYS PERICO.

5. AU RONfOROHG STEEL BARS SHALL CONFCAU TO THE 
LATEST REOUIREUENTS OF PHLiPPmE NA7TCNAL STANDARD 
FDR DSS GRADE 225

A ALLOWABLE SEARING CAPACITY OF SIX SHAU NOT 
BE LESS THAN 125 kPa AND SHAa BE VERIFIED 
IN THE FELD.

5 WORK THIS DRAWING WITH SITE DEVELOPMENT AND 
ORARIACE SISIDL
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A

PLAN
UANHCLE CCr-tR

16mm4 BAR UTT HANDLE 
MTH 0/4 PVC BUSHINS

I2mm4 BAR SPACED 
AS SHOim

SECTION AA

HANHOE COVER 
CONCRETE COVER

lOnvn* BAR SPACES 
AS SHOM

tOmm* BAR SPACED 
0 200 UU O.C

SAND t GRAVEL BEDOWC

ELEVATION

MANHOLE
SCALE 1:29

OOO
3- . IK AUK TOP Of PPC

PERFORATION PLAN

12 mm dia. PERFORATION HOLES (SCI PERFORATION 
PLAN) CM STACOERCO LOCATION

EXSTINS CRAva SURTAOHC

ISO mm Ba PERfORAIED 
PWPK

DETAILS

PERFORATED PVC PIPES
SCALE 1:20

f.tu

10 mm • Bar spaced 
J SPACED AS SHOWN 
[TO mm • BAR SPACED 
Jo 200 klId O.C.

-SAND * GRAVEL BED0H3

ELEVATION

OPEN CONCRETE CANAL
SCALE 1:20

■HvnjN v Mvvscn

UllLJldETERS UNLESS
NOTES:
1. ALL CMUEN510NS ARE IN 

OTHERWZ INDICATED.
2. UIHIHUU COUPRESSIVC STRENGTH Of CCNCRE7E AT 

2B-DAY PEBOO SHALL BE fe - 17.00 UP a.
i ALL REINTCRONG STEEL BARS SlAU CCXrWU TO THE 

LATEST RE9UIRCUCNT Of PNS FOR DCfCAUD STEEL 
BARS. GRADE 27S.

4. WORK THIS DRAWING MTH 9TE DEVELOPMENT AND 
DRAINAGE STSTDd.
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SI«CB

wdtk cr hOadwav

3U 330 »(
IKfenm T>fC CCNC PANCMOlT (20.70 UPg ) —.

tiCrvfn THtCX ACCaVCATC SUS-SASC - 6w • dAP$ • 30mm 
XC. (nU9l BARS)

2Z OCTAL A
1 OP ROADWAr

detajla
•rr‘iT‘«K\ 1^7^ > i-ri-r-M-> . *- I

<7cS8ACKm^s.x^^|^RW,A» -y ].
12mm • MS 
• 2M mm O.C.
1:3 CEUDir UWTaR

16mm ft THORCUCHCT COUP 10TTD 
'•s.'XXAXJOO mm TWIO(\ jn HAN oil12mm ft OARS • 200 O.C. 

12mm ft BARS 0 230 O.C. 
3

12mm ft BASS 0
S C 0 r 

U yPft CCnC. CSAMl SOOnm an

SECTION

ALL OlUINSIONS ARE IN MILLIMETERS UNLESS 
OTHERWISE INCHCATEO.
MINIMUM COMPRESSIVE STRENGTH OF CONCRETE 
SHAa BE Fe - 17.30 MPo AT 2S DAYS PERIOD. 

3. ALL REINFORONO STEEL BARS SHAa CONFORM TO THE 
LATEST REQUIREMENT OF PNS FOR DEFORMED STEEL 
BARS, GRADE 27S.

*. WORK THIS DRAWING WITH SITE DEVELOPMENT AND 
ORANACE SYSTEM.

10O mm OftCX CCNCRCTE COltR 
12 mm ft BARS • 200 mm ac. B.W. 
4-10 mm ft BAR ■/ 10 imi TICS 
TCS a 200 mm aC.
12 mm ft OARS 0 200 mm aC 

—12 mm ft OARS g» iNoftn
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UANHOLE COVLR (TiP )
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—----------
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ARRANGED AS SHOW

MAN HOLE COVER

IN £T BPEl
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SB
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UH

&
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<12 1/1 
HWO£ n
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'AND SPACES AS SHOxN

PIPE SECTION 'B'

_<I2 VERT. BARS 
0 2SCRvn O.C

_<IO HOR. BARS
0 200mm 0.&

SECTION ’A’

e SEPTIC TANK
SCALE 1;M

NOTES:
1. AU DIUENSCNS ARE IN UUIUETERS UNLESS OTHEROSE INDICATES 

M THE ORAMNC.

2. use 17.30UPa CONCRETE PGA ALL DRAHACE APPURTENANT 
STT2UCTURES UNLESS QTHERMX INDICATED.

1 RCINTORQnC STta BARS SHAU CONFORU TO THE REOUIREUENTS 
OF THE PNS FOR OEFORUEO STEa BARS CRASE 27S.

A, POLTWNIE CHLORIDE (PVC) PIPE SHALL BE UNPIAST1O2E0 
CONFORWNS TO IS0A4S5 OR EQUIVALENT.

MAOWmCR
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r I 1/4 ANOX BARS
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SPAOO AS 940KN
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ANCLE BARS

10 UR THICK
GUSSET PIAE
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ANCLE BARS

DETAIL A

10 UR THICK
GUSSET PUTE

DETA LB
SCAU 1:25

SECTION A-A

%
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■ 009

/ hk

PLAN

.2!O.2S0i10llR
BASEPLATE

NUTS

BASE PLATE DETAIL
SCALE 1:25

7-1B UU4 B0T7CAI BARS 
EQUACiT SPACED B-«.

SCURt Cl PPE

2'«2’xl/4‘ ANCLE BAR

10 uuntL oussn plate-

sole 1:25

rir.1/4- ANOE BAR

10 URTHK. SOFTENER PLATE

—2S0>2S0<10UR BASE PUTE

A-S/r* UACHINE BOLTS 
«/ STD. NUTS B WASHERS

Smu Cl PIPE

4-1B RR4 UAJN BARS 
»/ 10 UR* TICS SPACED 
305CL 2OI0CL REST • 2CO CC

DETAIL C
UMS 1:29

e ELEVATED WATER TANK
----------------------------------------- 5--------

1000

SCALE ELEVATION
SCALE 1:23

FOOTING DETAILS

ICCUI THIL SAND 
~AN0 GRAVEL BCCC4NC

7-1S RRP BOTTCM BARS 
EOUALir spAca aw

UXTlACCfWWOI

NOTES: 
1.

4-S/8’4 RACKNC
Bars »/ SID. 

bWa: 'WASHERS

ALL DIUENSIONS ARE IN MILUUETERS UNLESS 
OTHERMSE INDICATED.

MINIMUM COMPRESSIVE STRENGTH OF CONCRETE 
SHAa eC fc-20.70 UPo AT 2$ DAY PERIOD.

ALL REINFORCING STEl BARS SHALL CONFORM TO THE 
REQUIREMENTS OF PNS: 49/2001 FOR DEFORMED STEEL 
BARS. GRADE 275.

DETAILS OF REINFORCING BARS (SPUCES, BENDS.
HOOKS. ETC.) SHAa BE IN ACCORDANCE MTM THE 
REQUIREMENTS OF AO COOL

Aa STRUCTURAL STCa SHAa CONFORM TO ASTM ADS 
AND SHAa HAVE A MINIMUM TTCIO STRESS. FYa24B.20 UPo.

Aa STRUCTURAL STEEL SHAa BE FABRICATED AND 
ERECTED IN ACCORDANCE MTH THE LATEST AISC SPECFICARONS 
AND CODE OF STANDARD PRACTICE.

BOLTS SHAa CONFORM TO ASTM A-307 UNLESS 
OTHERWISE INDICATED.

WELDS ON Aa GUSSET PLATES AND CONNECTIONS SHAa 
BE FILLET WELD AU AROUND.

WELDING SHAa CONFORM TO E70 SCRIES CF THE 
SPEOnCARONS FOR MILD STEtt ARC WELDING 
ELECTRODES ASTM A2U.

Aa GUSSET PLATES SHAa BE TO UM THICK.

11. Aa ASPECTS OF CONSTRUCTION SHAa BE IN 
ACCORDANCE WITH THE PROVISON OF NPC 
SPEDFICATIONS AND AO CODE

12. DECREE OF COMPACTION OF BACKFia SHAU BE 
90% Of RELATIVE DENSITY.

NATIONAL POWER CORPORATION 
AGHAM ROAD. DILIMAN, QUEZON CITY

mcxCT: SUPPLY,CCLMjn'.CCnSTRUCnONlNSTMlATKM.TeSTlNCANa 
COUUISSIONIHO OF S UVAVICA SUBSTATION 

LCCATOt MST. UKKOaOICACATAiaUAKS

ELEVATED WATER STORAGE TANK 
(PLAN. SECTION. ELEVATION & DETAIL)

rr 0*0 CMt

CCSOfO

Mum Cll.

PtfVfWtD mNCTpli CHCH > ARCKf

CMU«J«CHT 1
OA i
MCOl 1

ENDOZA
aoao

uuvnw.UAO

W41-0 VSS-80C-22.023

SCAA AS SHOWN

mj

Liu?21Z1223Sdg

BID DRAV^ING



n
I,

11
Li

Ll

7!imm« ti'VC PlP£ 
FOR HO? HCLES 
(STACGCKD)

i

RIPRAP •*/ CCW^T. 
STAR 1:1 OASS '0’IL
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75<nm» uPvC PIPE 
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IjiSXS*

J1 CROC) HD RIPRAP

GROUTED RIPRAP roURDATKM

SECTION

ELEVATION
SCALE 1:10

SCALE 1:M

PROPERTIES or SECTION
Wt M> 0 T E

0.60 1.00 2.00 aio 0.60
0.60 1.10 2.50 010 0.60
0.60 1.20 1.00 0.10 0.60
0.60 1.00 150 0.10 0.60
0.60 1.40 4.00 0.10 0.60

SAND rlTER 

CRAvtL FILTER /25mm 4i) GROUTED RIPRAP

75nrma uPVC PIPE 
FOR WEEP HCLES 
(STAGGERED)

NOTES:
I. ALL DIUENSKNS ARE IN LIUJUCTEftS UNLESS OTHERWISE 

INOlCATEO.
1 PROVIDE 7MU • PVC WCEPHOLES AT ONE UCTER VERTICAL AND 

TWO METERS HORIZONTAL.
1 SAND AND CRAVa FILTER SURROUNDING uPVC PIPE MUST DC WELL 

GRADED (OIFTERENT SIZES).
A GROUTED RIPRAP CONSTRUCTION SHAa 8E VERIFtO IN THE 

ACTUAL SITE CONDITION.
1 PRIOR TO PLACING THE GROUT. ANY TYPE OF DEDRIS, FINES. 

SUAILEA ROCK. OR SIT SHAa BE REMOVED FROM AROUND OR 
UNDER ANO ON THE BOULDERS

4

s

100 1loo®"

DETAIL W
SCALE 1:15
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NOTES:
1. AU. EOUlPUENT/DEVieES RATINGS StOWN ARE TENTATIVE 

(EXCEPT fOR TRANSPORTER, PCS i DS) AND FOR BIQOINC 
PURPOSES ONLY. THE APPROPRIATE RATINGS OP 
EIXnPUENT/DCVSCES SMAU BE DETERUINEO 0t THE 
CONTRACTOR DURING THE 0E9CN STAX

2. THE DESIGN CALCULATION SHALL BE SUSUITTEO FOR NPC 
APPROVAL

X ALL PROTECTIVE RELAYS. UETERINC DEVCES AND CONTROL 
DCVIXS FOR I3.BKV E0U.PUENT SMALL BE CCNlAINED IN 
THE UETALOAO SWITCHGEAR SUITABLE ID THE SPEOFIEO 
ENVIRONUENT.

LEGEND:
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NOTES:
1. THE NUUBtR OF mis. FICOCRS AND CIRCUIT BREAKER 

RAIWCS ARE TENTATIVE AND FOR BlOOlNC PURPOSES CNUT. 
THE ACTlIAJ, NUMBER OF FEEDERS SHAU. BE DETERMINED ST 
TME CONTRACTOR BASED ON THE ACTUAL AUUJART 
REQUIREMENTS, THE DESICN CALCULATION SHAa BE 
SUBMITTED FOR NPCi REVIEW AND APPROVAL.

2. Aa DEVICES SUCH AS METERS. REUtS, (UNDER/OVtR 
VOLTAGE, ETC.) INSTRUMENT TRANSFORMERS AND OTHER 
APPURTENANCES ALTHOUGH NOT INDICATED IN THE DRAMNC 
SMALL BE SUPPUED 8T THE CONTRACTOR TO FULFIU THE 
RCOUREMENT for AUTOMATIC TRANSFER AND INTERLOCKING 
FUNCTION. ALL INTERLOCK DEVICES SHAa BE PROVIDED.

LEGEND:
TVSS - TRANSIENT VOITACE SURGE SUPPRESSOR 
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INCLUDING BATTERY AND BATTERY CNARCER CaPAQTY ARE 
TENTATIVE AND FOR BIDDING PURPOSES ONLY. THE ACTUAL 
OUANDDES AND RATINGS SHALL BE OETERUINEO BY THE
ccntractor based on the actual load REOUiREUENTS.
DESIGN CAICULADON SHAa BE SUOUlTTED FOR NPC’<
revtew and approval

LEGEND:
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NOTES:
1. ALL OIUENSIONS ARE IN METERS UNLESS OTHERWISE 

SPCClTlED.

2. SEES AHO LOCATION Of PANaS ARE INBICATIVE ONLY, 
ACTUAL LOCATION SHALL 8E DETERUINED BY THE 
CONTRACTOR fOR NPC APPROVAL

1 AU EQUIPMENT SHOWN IN HIDDEN LINES ARE FOR FUTURE 
INSTALLATION.

LEGEND:
O - UAJN CONTROL SWITCHSOARO (E9 « U B kV) 
@ - UNE PROTECTION PANa 
(3) - TRANSFORMER PROTECT CN PANa 
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NOTES:
1. <OX DIMENSIONS ARE IN METER UNLESS OTHCRMSE 

INDICATED.

2. GROUNDING MAT SKAU BE BURIED TO 0.61,1 DEPTH.

D. ALL UAMR ELECTRICAL EQUIPMENT SHAU BE CONNECTED 
TO THE GROUNDING MAT BY 2X100 SQ.MM. PvC INSUUTED 
COPPER CONDUCTOR.

4. SECLUSlCn rCNCE INCLUDING THE PERIMETER UGHTINC PCXES 
SHALL BE CONNECTED TO THE GROUNDING MAT.

5. CONTROL HOUSE GROUNDING SYSTEM SHALL BE CONNECTED 
TO THE GROUNDING MAT.

6. ALL EQUIPMENT NQT SUOMI BUT REQUIRED TO BE 
GROUNDED AS PER NPC SPECIHCATIONS SHALL BE 
CONNECTED TO THE GROUNDING MAT.

7. THE GROUNDING SYSTEM LAYOUT SHOWN IS CONCEPTUAL 
LAYOUT AND FOR BlOOiNC PURPOSES ONLY. THE ACTUAL 
CROUNDINO CRIO LAYOUT INCLUDING THE TOTAL NUMBER Cf 
GROUNDING ROD RCOUIREUEKTS SHAa BE DETERMINED BY 
THE CONTRACTOR BASED ON THE ACTUAL SYSTEM OESICN 
REQUIREMENTS. GROUNDING SYSTEM DE9CN CALCULATION 
SHALL BE SUBMITTED FCfl NPC REVIEW AND APPROVAL

REFERENCE DRAWINGS:
1. DRAWING NO. VSS-DOE-22.0G4 - SUBSTATION EQUIPMENT LAYOUT

LEGEND:
ICO MM. sa Bare stranoco copper

CROUNO ROO CONNECT!OH 
CROSS'ViCLO CONNECTION 
T-lCLD CCNNECDCN

WCLO CONNCCnON CP EOPT. TO GROUNDiNC MAT 
SEauSlGN FENCE 
TEST PIT

T-wELO CONNCCnON MTH GROUND RCO
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nxNCn SUPPLY. DELIVERY. CONtTRUCTIGH. KtTALLATICM. TESTING AND 
COXaUUIOPBIG OP • UVA VIGA (UWTATION

UCXBM uer.lMKOQMAViaACAtMMUAICt
sail

GROUNDING LAYOUT
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Wfuac If IMCH

NOTES:
1. All OmCNSIONS AAC IN U£IER UNLESS OTHERMSE 

INDICATES.

1 Aa WORKS sHAa ee done in accordance wth the
PROVISiCN or THE LATEST EDITION OT THE RHIUPPINE 
ELECTRICAL CODE THE EXIST1NC LOCAL ORDINANCE AND 
RULES AND REGULATIONS Of LOCAL AUTHORITT.

3. THE CONDUITS SHAa BE uPVC CONDUIT. THICK WAU. SCR 
40 AND RES ORANGE IN COLOR.

4. CONDUITS ARE SCHEUATIC. ACTUAL RUNS SHAa BE 
OETERUINES DURING INSTALLATIONS

S THE CONTRACTOR SHAa SUBMIT DETAILED CONOmT 
INSTALLATION PROCEOURE TO BE APPROVED BY NPC.

REFERENCE DRAWINGS:
1. DRAMNC NO VSS-8DE-21D04 - SUBSTATION EOUIPUENT 

LAYOUT

LEGEND:
- CONDUIT

CONDUIT SCHEDULE:
FOR LA: Js20 mrn. « uPVC

FOR PCS: Ia90 mm. • uPVC
2b&0 mm. * uPVC

fOR DS: Z*$9 mm, # uPVC

FOR CT; 2aS0 mm, • uPVC

FOR VT: 2aS4 mm, • uPVC

FOR CSC: 2>120 mm. t uPVC

rOA TR: 4>90 rnm. • uPVC

FOR BMP: 2>S0 mm. • uPVC

omoi NATIONAL POWER CORPORATION
AGHAH ROAD. DIUHAH, QUEZON CUV

PKCLCCR SUPPLY, DELTVERr. CONtTRUCDON. KSTAUAnOM, TESTING AND 
COtBUSSlONINO OP tUVAVKlA SUBSTATION

LOCASCK Bftar.SAHROQUAViaACATANOUANfia
niui

SWITCHYARD CONDUIT LAYOUT
rr OMO DATt

ocaao kUR» .. /efalScuiLA''
ORA«H H.RP ---------------------
«VCICO W9iL DA /non

CIVIL
0£& ------- Q.B.MACPOC. JR.
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NOTES:
I, AIX DlkCNSiaH ARC 

SPEOFICa
IN UCTCRS UNLCSS On^CRMSE

1 ALL «OAKS SHALL BC DONE IN ACCOftOANCC MTH THE 
PRCMSON OF THE UTCST CSinCN OF THE PHAJPPINC 
ELECTRICAL CCCC THE EXSTWS LOCAL CROINANCC AND 
RULES AND RECULATUMS CF LOCAL AUTHORITY.

1 THE CABLE TRAY »AU BE ST-300. ST-450 OR AS 
iNOiCATED.

A THE CABLE TRAY SUPPORT 9tAU 6E SPACED 1.50 UCTCRS 
APART.

REFERENCE DRAWINGS:
1. ORAMNC Na VSS-8DE-S2.004 - SUBSTATION EOUlPUENT

LAYOUT
2. DRAMNS NO. VSS-B0C-22.00B - CABLE TRENCHES

(Pi or A SocUoTA DataBo)

LEGEND:
- CABLE TRAY (STRAIGHT TYPE)

- CABLE TRAY (H0RI2CHTAL TEE TYPE)

- CABLE TRAY (SO* HORIZONTAL ELBOW)

- CABLE TRENCH/TRAY (CROSSiNS ROADWAYS)

NATIONAL POWER CORPORATION 
ACHAH ROAD, DILIMAN, QUEZON CITY

pmABR SUPPLY. DELIYEirr. COMTRUCTMN, MSTALLAnOH, TUTWO AKI 
COMBSUmO OF IHYA VMA ntsr ATNN

lOCAIKn MOT. tAN IlOQUA VWA CAtMOUANM
miEi

CABLE TRENCH AND TRAY LAYOUT
tf 0*9 OATS

■09
OBAIM
AMho
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VSS-BOE-224KI9

1:300

LutP21Z1223Sdg

BID DRAWING



CT - TYPE 1

BATTERY
ROOM

SWITCHGEARS / 
AUXILIARY ROOM

CONTROL J 
RELAY ROOM

PORCH

NOUS:
1. ALL CUUENSIOH ARC IK UETERS UNLESS OTHCRMSC 

SPEOflED.

1 THE CAECE TRAY SHAU BE ST-MO. ST-450 OH AS 
INDICATED.

3. THE CABLE TRAY SUPPORT SHAa BE SPACED 1.50 METERS 
APART.

4. THE CONDUIT 3HAJJ. DC uPVC CCKOUIT, THICK WALL SCH. 
40 AND RED ORANGE K COLOR.

5. CONDUITS ARE SCHOJATIC, ACTUAL RUNS SHAa BE 
DETERMINED DURING INSTALLADONS

t. THE CONTRACTOR SHAa SUBMIT DETAILED CONOmT 
INSTALLADOH PROCEDURE TO BE APPROVED BY UPC

REFERENCE DRAWINGS:
1. DRAMNS NO. YSS-8DE-22.00B - CONTROL HOUSE PANEL 

LAYOUT
1 DRAMNS NO. VSS-8DC-22.D08 - CABLE TRENCHES

(Plant, Stellart, Deto9t)

LEGEND:

*

Cable tiuy {sirajoit type)

CABLE TRAY (H0RI2CHTAL TEE TYPE) 
CABLE TRAY (SO* HORIZONTAL ELBOW) 
CABLE TRAY (GO* HORIZONTAL ELBOW) 
CONDUIT (laSO mm. p uPvC)

4d4t W WOT

NATIONAL POWER CORPORATION 
A CHAU ROAD, DIUhlAN. QUEZON CITY

PWOXCTI SUPPLY. DCLTYCRY. CONITRUCnoN. WSTALLATtOM, TUTUS ANO 
COmilSSIOMBWOPSMVA VBA SUBSTATION

lOCAWam WCT.BAWH00UW.V1QACATAMPUAHM

CONTROL HOUSE TRENCH/TRAY LAYOUT
rr 9*9 DATE

PCSOO
ouw» UJt^

RTMCIO OA f Moa
JM4

CTb^

Q£& fnt)
KOI J70-

. S. OHOELARIA ID
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NOTES:
MX OaiUSCN ARE IN UETERS UHlISS OTHCR'iHISE 
SRCianeo.

FIXTURES ANO CONtMTS ARE INOlCATIVE ONLY. ACTUAL 
LOCATIONS AND RUNS SHALL BE CCTERUIAED IN THE TELO.

TtATHCR PBOCf CONVENlD.CC OUTLETS SHALL BE MOUNTED 
O.M ABOVE FINISHED CRCUNO USE

ALL VrtRES SHALL SC FITC THhN/THiVN-2. 6Q0V 
INSULATICH, STRANDED COPPER CCXBUCIOft.

CONDUIT SHALL OE uPVC CLASS A.

AIL «Oft«S SHALL CCNTCRU MTH THE LATEST PROVISION 
OF THE PMJPPINE ELECTRICAL COOE

REFERENCE DRAWINGS:
ORA UNO NO. VSS-ET0C-2XDIS LOAD SCHEDULE A RISER 

OlACRAU CF LJCnnso A 
POWER PANa A (LPP-A) 

UGH TINS FIXTURE DETAILSORAUNS NO. VSS-30E-22.017

LEGEND:

nxTUftE TY^e n
FIXTURE rife u
CCMVCK£NCe OuTLXT, OLlPLEX. 
7 fixes. 240 V. 19 A 
fCATKefi PROOT np£

UChT1N0/P0W£R PANa

NATIONAL POWER CORPORATION 
AGHAU ROAD, DlLlUAN, QUEZON CFTY

nucn suppir. oeuvsRT. comtrucdoh. witallatton. tcstwo ano 
COHIUSS40NW9 OPIHVA V)OA 8UMTATXM

tOCAUQH MOV,»AMRMVLV«kCATANDUANU

OUTDOOR LIGHTING & POWER LAYOUT

Q.B.MAGPOC.JR.
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SWITCHGEARS/
AUXILIARY

ROOM

CONTROL / 
RELAY ROOM

Li

NOTES:
I. FIXTURES AMO CCMXJT RUNS ARE INDICATIVE ONLY. ACTUAL 

LOCATION Cf RUNS SHALL BE DCTERUINEO N THE FIOXI.

I ALL UGHTNC SWTCHES SHALL BE UOUNTEO 1.JT m ASOVC 
rwiSHEO FLOOR.

X JUNCTION BOXES SHAa BE PROVIDEO WHENEVER DEEMED 
NECESSARY.

4. AU HIRES SHALL BE TYPE THKN/THWN*2 BOO V 
INSULATION. STRANDED COPPER COIDUCTOR.

J. CONDUIT SHAU DE uPVC CUSS A. UNLESS OTHERWISE 
INDICATED.

e. EMERGENCY LICHTINC SHALL BE CONNECTED TO ODD Voe 
EMERGENCY UCHPNG OUTUT,

7. SAMPLES OF MATERIALS ANO UTEST GATALOCUE Of 
FIXTURES. ACCESSORIES AND EQUIPUENT SPEOnEO HEREIN 
SNAIL BE SUBUFTEO TO EDCO FOR VERIFICATION AND 
APPROVAL BEFORE PURCHASE ANO INSTALLATION.

R AU WORKS SHAU CONFORM WITH THE UTEST PRCMSiCNS 
Of THE PmiPPlNE ELECTRICAL CODE.

REFERENCE DRAWINGS:
1. DRAWING HO. VSS-B0E-2i015 - LOAD SOCOULE k RISER 

DIAGRAM Of UOH TINS/ 
POWER PANEL A

Z ORAWINC NO. VSS>BDC*22.0I7 - UCHTINC FIXTURE DETAILS

LEGEND:
SIS - FIXTURE TYPE A

rm~i - RxiuRE TYPE a
m3 - riTURE TYPE C 
<2> - rxTURE TYPE D 
Q - FIXTURE TYPE I

£3 - FIXTURE TYPE F

Sa - 1-OANO SWITCH 
Sbc - 2-OanS switch 
B - uaiTiNS/PowGs Panel board

—^ - cRcuir hcnc I

NATIONAL POWER CORPORATION 
AGHAU ROAD, DtJMAN, QUEZON CTTY

nascw SUPPLY. OEUVERY. CONttRUCnON, MITALLATYON, TUTWQ AND 
CONNOSOWNa OF t HVAWOA tUBSYAYTON 

IMATtOHt Mar.|AHMPOUl.Vie^UfMOUMU
rnUt

CONTROL HOUSE LIGHTING LAYOUT
IT CMKO OATl

ww»o
(MUM
ttVCMD WMOA/«srt
Alky
CTiC
sue. G. B. UAGPOC. JR. 
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SWITCHCEARS/ £ 
AUXILIARY 

ROOM
BATTERY

ROOM

CONTROL / 
RELAY ROOM

M
W

PORCH

NOTES:
1. nxIUOCS ANO CONOUT RUKS ARC INDICATIVE ONLY. ACTUAL 

LOCATONE AND RUNS SNAIL BE OCTCRUINEO IN THE flOO.

2. CCMVENICNCe OUTLETS SHAU BE UOUNTEO 0.3 m ABOVE 
FINISHED aOOR EXCERI FOR EXHAUST FAN OUIUT (EF) 
OETERUINED IN THE FIELD.

1 ALL WIRES SHALL BE TYPE THHN/7HWN-2 SOO V 
INSULATION. STRANDED COPPER CONDUCTOR.

A CONDUIT SHAa BE uPVC. CUSS A
S. AU. WORKS SHAa CCNFCRU NTH THE UTEST PROVISION 

Aa WORKS SHALL CONFCRU MTH THE UTEST PROVISON.

REFERENCE DRAWINGS:
1. DRAMNC NO. VSS-0DE-22.D15 - LOAD SCHEDULE * RISER 

DIACRAN OF UOHTINO/ 
PQHCR PANa A

1 DRAMNC NO. VSS-BDE-22.016 - LOAD SCHEDULE * RISER 
Diagram OF POWER 
PANEL B

LEGEND:
IEL%|_ - ENCLOSED CiftCUlf BREAKER FOR SPLIT TYPE ACU

A - EXHAUST FAN OUTLET 
* (Single OuTUT)

o - EMERGENCY UCHTtNG OUTLET 
^ (SINGLE OUTLET)

A - CONVENIENCE OUTLET, DUPLEX.
2 POLES. 20 V, IS A 
FLUSH MOUNTED

CONVENIENCE OUTLET. DUPLEX. 
2 POLES. 20 V. IS A 
WEATHER PROOF TYPE

^ -

—^ - CIRCUIT NOME RUN

- UOIDNG ft POWER PANa BOARD

NATIONAL POWER CORPORATION 
AGHAU ROAD, MJUAN. QUEZON CITY

HKLCeri SUfPLY. OEUVERY. COHSTRUCmL MET MLAT10H. TEST1M MO 
COMBSSIOVIO OF S MVA VWA SLMTATCT 

LOCAIMN •MY.MROaiCViaACATANeUANCl
nnc

CONTROL HOUSE POWER LAYOUT
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RTWCmCO

cnc 1
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BARGE CAP FIASHinS

2.00 [MTO} loo ana

v ISO UTU200 (NTl)

bi.M.0-0

CEDCSTRIM
CATIvtHicuuui cirt VOoCULaJ) Ult

GUARDHOUSE
ENTRANCE GATE

Up-8>
II 1 1 "iT 1

PUMPHOUSE
oiuioriconi

NOTES:
t. Aa OlMCNSJONS ARE IN METER UNLESS OTHERMSC

indjcatco.
Z RXTURES AND CONDUITS ARE INDICATIVE ONLY. ACTUAL 

L0CAT1CHS AND RUNS SHALL BE DETERMINED IN THE FTEIO.

1 WEATHER PROOF CONVENIENCE OUTLETS SHALL DE MOUNTED 
aw ABOVE FINISHED GROJNO LINE

A ALL WIRES SHAU SE TYPE THHN/THWN>2. 6O0V 
INSUUDCN, STRANDED COPPER CONDUCTS.

S CWDml SMALL BE uPVC CLASS A.

1 JJNCDON BOXES/PULL BOXES SHAU BE PROVIDED 
WHENEVER DEEMED NEasSARY.

7. AU wCfjcS SHAU CONFORM MTH THE UTEST PROVISION 
OF THE PHILIPPINE ELECTRICAL COOE

REFERENCE DRAWINGS:
1. DRAWING Na VSS-BDE*210IS - LOAD SCHEDULE a RISER 

EXAGRAM OF UGH TING ± 
POWER Panel a (LRP-aJ 

1 DRAWING Na VSS-80E-210I7 - LWTINO FIXTURE DETAILS

LEGEND:
- FIXTURE riPE 0

Q - FIXTURE TIRE I

StC - 2-CANC SMTCM

^ - CONVENIENCE OUTLET. DUPLEX, 
2P0LES, 2«V, ISA 
WEATHER PROOF TYRE

—^ - CIRCUIT HOME RUN

IS - SAFETY BREAKER.
2P0LES. 240V, ISA

NATIONAL POWER CORPORATION
AQKAU ROAS. OUKAN. QUEZON CCTY

PtOACt SUPPLY. DEUrVERT. CONSTRUCTION, OISTALLATION, TESTUiQ AlO 
CGNI0SS20MN0 OF SUVA VIGA SUBSTATION

LGCAWCM tllCT. BAM WCOUB, YWA. gATANClUAANl
&Ul GUARDHOUSE. ENTRANCE GATE AND 
PUMPHOUSE UGKTING & POWER LAYOUT

rr o«» DATS
oeseo
ORAM UJV

fcvcaca
MtCM

o<^
n rr Hi
UCCM.

A. 3. UURlA Ifl
(3. B. IIAOPOC. JA 
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LOAD SCHEDULE
UGHTING &t POWER PANEL A

CiRCUiT
mdiR

HMD
DESCRIPTION LOCATION

UNIT LOAD 
(VA)

VOLTAGE
(V)

CURRENT (WERES) GRtAXCR SIZE OF WIRE 
{THHN/THWN-2)

si^ Of CONDUIT 
(JVC)AS ec CA TRIP FRAME POLES

1
3 - nPE K

PEPIUE7ER k SwnCrfVARO 1200 230 3.22 k IS A 30 A 2 2 1 6.0 94. mn.
2 I 3.S s4« mm. 25 mme1 - TYPC «

: 3 - TTPC K
SMTCHYAftO 1300 230 332 20 A 30 A 2 2 K 6,0 iq. mm.

2 I 3.5 iq. mm. 25 mme2 - TIPC U

]

2 - TTPE C SAITERT RCCN

1300 230 6.32 13 A 30 A 2 2 1 3.S eq. mm. 20 mme

4 - T>P£ 1 CANOPY
3 - TfPZ B FOUR
2 - np£ D WiiWAY
1 - nPE 0 PORCH
1 - TrPE 1 STORACC RWU
1 - 7«>£ 0 Twin
1 - rrtt 8 jnuiY

4
4 - SOiCtl C.O.tEU CONTROL POOH, FOYER,

PORCH. SAOR/ALU
ROOU

laoo 230 733 20 A 30 A 2 2 I 3.5 tq. wTv
1 K 3>5 eq. mm. 20 nvne4 - DUPUX c.a

1 - DUPl£X «P c .a
s

4 - TTPC » SWOR/AUA ROOM
1200 230 5.22 IS A 30 A 2 2 I 3.5 9^ mm. 20 mmeB - PIPE A CtMmOl ROOU

6
5 - S-NCU C.0.(QAn BATTERY ROOU rOiDL

H>avAr. sioftCE roou. 
SWCR./AUX. ROOU. TOin. 
uTwrt

2400 230 10.43 20 A 30 A 2 2 a 3.5 94. mm.
1 s 3.5 iq. mm. 20 mme5 - OUPLES C.O.

2 - OuPUX C.O.
7 SPARE 2000 230 E70 IS A SO A 2

B
5 - OUftXX C.O, CATE. CUARD House

PEBHETER. PUUPHOUSC 
SMTCHTARO

1300 230 3.32 20 A 30 A 2 2 I 3.0 sq. mm.
2 X 5.5 &q. mm.

25 mme
20 irme

3 - rtPE 1
2 - nPE 0

» SPARE 2000 230 870 20 A SO A 2
ia SPARE 2000 230 8 70 20 A SO A 2

TOTAL 17100 230 26.98 23.0433 24.33

RISER DIAGRAM
UGHTING i POWER PANEL A 

(to 230 VAC MAIN DISTRIBUTION PANEL BOARD 
Feeder No, 2)

A 9 C G
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rr^

r-s
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to II >

Provide: mm. $q. THHN/THWN-2
copper conductor in 

mm.dlo. ijPVC

Use; 80AT.10QAF. 3P Mo in
•ith: 4^15A 4 6-20A, 2P Sroncri Circuit 
230V. 60H2 MCCa

ccw>o«o<c ovnrr

NATIONAL POWER CORPORATION
ACHAM AOAO. OUJHAN, QUEZON CITY
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LOAD SCHEDULE
POWER PANEL 8

CIRCUIT
NTJJ3ER

LOO
OKCILPnON LOCATION

UNIT LOO 
(VA)

VOLTACE
M

CURRENT (AUFtKS) BREWER
SIZE or WIRE 

(THHN/THAN-2)
SIZE Of CONDUIT 

(J’VC)«a BC CA TRIP FRAUE POLES

Z HP AC.J. CONTROL ROOU 230 17.00 45 A 50 A 2
2 1 S O SQ. mm.
1 1 5.S sq. mm. 20 mrr.»

2 HP AC.U. SWCR./AUX. ROOU 230 12.00 30 A 50 A 2
2 1 $ 3 sq. mm.
1 X S.5 sq. mm. 20 mme

Z Z HP AC.U. CONTROL ROOU 230 17.00 <5 A SO A 2
2 ■ 8.0 sq. mm.
X t 3.5 sq. mm. 20 mme

4 0.75 HP CONVERTIBLE
JET PUUP

PUUPHOUSC 230 690 30 A SO A 2
2 1 3.5 aq. mm.
1 1 3.S sq. mfTL 20 mma

i 2 HP AC.U. SHCR./AIIA ROOU 230 12.00 30 A SO A 2
2 ■ 55 sq. mm.
1 s 5.5 sq. mm. 20 mmi

i SPARE 230 17.00 45 A SO A 2

TOTAL 230 29.00 23.90 29.00

RiSER DEAGRAM
POiVER PANEL S

(lo 230 VAC UAIN DISTRIBUTION PANEL BOARD 
Feeler No. 3)

A 8 C

J AtW, /T>
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rr\
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___ /T\____________
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Providf: 3^ iOmm. sq. TKHN/TMWN-2 
copper conduclor in 
32 rnm.dio. uPVC

Use: ;OOAT.100Af. 3P MoJn
wjlh: 3—30A & 3-45A, 2P 0roncn Circuit 
230V, 60Hz UCCS

NATIONAL POWER CORPORATION
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PftOXCn SUPPLY, DCUVCRT. CONSTRUCTION. INSTALLATION, tESTINO AND 
C0HIUSSI0NM9 OFINVA V)OA SUdSTADON

LOCAnCH MOT.kANAOOUC.VlO^CArAMOUANC9
irolt LOAD SCHEDULE & RISER DIAGRAM 

OF POWER PANEL B (PP-B)
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SECTION IX - BID DRAWINGS

SUPPLY, DELIVERY, CONSTRUCTION. INSTALLATION, 
TESTING, AND COMMISSIONING OF 5 MVA VIGA 
SUBSTATION
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SECTION IX - BID DRAWINGS 

MW - MECHANICAL DRAWINGS

DRAWING NO. 

VSS-BDM-22.001

VSS-BDM-22.002

VSS-BDM-22.003

VSS-BDM.22.004

VSS-BDM-22.005

TITLE

DOMESTIC WATER PIPING LAYOUT (VIGA 
SUBSTATION)

AIR CONDITIONING. VENTILATION AND FIRE 
FIGHTING SYSTEM (VIGA SUBSTATION)

DOMESTIC WATER SYSTEM (P & I DIAGRAM)

DEEP WELL DETAILS

ELEVATED WATER STORAGE TANK

NATIONAL POWER CORPORATION IX-MW-i



SJS.J'S

CCP WlU

BATTERY
ROOM SWITCHGEARS/ 

AUXILIARY 
ROOM

PAR (INS 
L ITCONTROL / 

RELAY ROOM VATED
STORAGE .VAT .9 TANK

PORCH HOUSE

NOTES:
I, THIS ontwMC IS roR biodins purposes wlt.
Z AU DiyCNSONS ARC IN lHUUETtRS UNLESS OTHCRMSC SPCClPICD.
J. tOUlPUCNI TO BC ru(5L3<EO WALL BC OC9SNCD i CONSTRUCTED 

N ACCORD AN CC MTH THE RCDUIREUCNTS OF TVC SPCCfICATICKS 4 
SHALL nr INTO THE SPACE AVALA8LC MTH PROPER RECARO TO 
ACCESSBUTY. PASSACETUr. HANOUN5 ANO STRUCTURE 
UUITATKNS

<. AU WORKS WALL BC OCNC IN ACCORDANCE MTH THE 
REOUIREUCNTS Cf THE TCOWICAL SPEOFICATIONS.

S. PIPINS WAU ee EUBCDOED not less than SOMU FRCU THE 
CROWD SURFACE TO THE 80TTOU OF PIPE.

t FOR PIPES THAT CROSSES ROACWATS. PIPE SLEEVE Cf STEEL 
MATERIAL SHAa BE PROVIDES.

7, ALL RPES. VALVES, VALVE BOXES. nTTINCS. ANO PIPE SUPPCMTS 
SHALL BC INSTALLED FOR THE EmOEKI AND PROPER CPERATTON 
or THE STSTEM.

S. ALL PIPES ANO VALVES' SRCCHURCS/aTALOCUES SHALL BC 
SUBUITTEO BY THE CONTRACTOR, FOR NPCS REVIEW ANO 
APPROVAL. PRIOR TO PROCUREWENT/TNSTALIATION.

«. FINAL DETAILS ANO ADJUSTMENT SHALL BE DONE IN THE flELO BY 
THE CONTRACTOR OURINS INSTALLATIClN TO SUIT ACTUAL SITE 
CONQ71CNS. ALL WORKS SHAU BC EXECUTED IN CLOSE 
COORDINATION M1H ALL TRADES

10, ALL uPVCA’E PIPE DIMENSIONS SHOWN ARE IN NOMINAL DIAMETER 
(MM) WITH THE roUOMNS EQUIVALENTS;

SIMM (1 1/4') - 40UM MITSIDE DIAMETER (O.D.)
2SUH (I’) - OZUU O.D.
20UM (3/4*) - 2SUM 0,0.
1SMU (1/2’) • 2DMU O.D.

L£GEND:
■f' - HOSE BIBB

Q - REDUCER

—OW------ DOMESTIC WATER SUPPLY LINE

>d - CATE VALVE

UNION GVr -----1|l--------------------
a
V1 ^

T
-ISOLATION VALVE- 

DETAIL ”a“

N.RACW.iaCM

NATIONAL POWER CORPORATION 
AGHAM ROAD, DILIMAN. QUEZON OTY

PKOjECP SUPPLY, OEUVERY, CONtTRUCTlOK, XSTAUAHON, TESTWO, AND 
COMMISSIONING OP B HVA VlOA SUSSTATION

UK.TOS SROV. ARM AOOUL«.DACATAMDVANSi

DOMESTIC WATER PIPING LAYOUT 
(VIGA SUBSTATION)

8V DATE

1.^ >
Mam Ltd X1
•rvtwcD MfCML CNn / JAMT.

C. e, UACPOC JR.an

■
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vAOtr« _1+. 
<50 rn»/hr ^ t, I 

wa. uoiKiB)'* L ' 
(DRXSCN PROOF) ^

wartH 
150 nf/tr 

WU. U3UMS)

15000

VAOIACU VWMU 
20.0CO U/hr 

WU. MOUNTED
12.000 UAr 

WU. MOUNTEDBATTERY 

ROOM
VA02ACU •-r 

12.000 kJ/hf - 
WU. MOUNTED--

FFQifUC

CONTROL / 

RELAY ROOMSWITCHGEARS/ 
JXILTOY 
ROOM

FFD4FEXoSTORAGE

UTILITY vtoucu 
2aOOO kj/hr 
WU. MOUNTED 

\ 1 t

PORCHVMUTM 
ISO fn»/W- 

WU. MOUNTED

NOTES:
t. THIS OftAWNS IS fan BIDDiNC PURPOSES ONLY.
Z. ALL OUIENSIQNS ARE IN UUJUC1ERS UNLESS OTHCRMSE 

SPCOnCD.
1 EOIIPUCNT TO ec riMNISHCO SIALL be OCSICNCO ft 

CONSTRUCTED IN ACCORDANCE NTH THE REQUIREMENTS 
Of THE SPECflCATlONS ft SHALL flT WTO THE SPACE 
AVALABU Win PROPER RECARO 10 ACCESSl0IUrY. 
PASSACEWAY. HANOUNS AND STRUCTURE LUtAITONS.

4. ALL WORKS SHALL SE DONE M ACCORDANCE NTH THE 
REOILREUEHTS Cf THE TECHNICAL SPtCmCATlONS.

5. ALL EXHAUST FAN AND AIRCCNOITKNWS EOUIPUCNl 
6R0CHURES/CATAL0CUES SHAU BE SUSHITTEO 8Y THE 
CONTRACTOR. FOR NPCS REVIEW AND APPROVAL. PRIOR 
TO PROCLIREMENT/TNSTALLATIQH.

fi. ALL PIPES. CASaS. FITTINCS. AND ANGIE SUPPORTS 
SHALL BE INSTALLED FOR THE EFFICIENT AND PROPER 
OPCPADON Of THE AlRCONDIIlONIMC STSTEM.

7. FINAL DETALS AND AOftJSTMENT SHALL BE DONE IN THE 
FIOD BY THE CONTRACTOR DURING INSTALLATION TO SUIT 
ACTUAL SITE CONDITIONS. ALL WORKS SMAa BE EXECUTED 
IN CLOSE COORDINATION MTH ALL TRADES.

LEGEND:
^ - SPLIT INVERTER TIPS AIR CONDITIONING UNIT 
■1^ - EXHAUST FAN (WALL MOUNTED)

O PORTABLE FIRE EXTINGUISHER 
(7.1X6 OR HALOTRON)

M|TUACC-«II5QN

NATIONAL POWER CORPORATION 
ASHAM ROAD. DILIMAN. QUEZON CITY

nojcct supfiY. ocuvERY. coniiruction. mitallation. roriHS. and
COMHIUJOMINa Of t KVA VlOA lUUTATION

vocation Nur. fAM Acxnc VMACAtAKaUMt

nTiR AIR CONCNT10NIN0, VENTILATION AND
FIRE FIGHTINQ SYSTEM 

(VIGA SUBSTATION)
rr o«j> :att

bMTTTOocaaco lAM '
auM itai

Wii^ao CKT.

ot*j0tKan

O. S. MACPCC lA
kftM MW^.UAf

WK1NOVSS-8DM-22.002 v'xtKi. LuzP21Z1223Sdo
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PIPE DESIGNATION LEGEND:

SYSTIM (DOMESTIC WATER) 
NOMINAL PIPE SIZE (OIA.) 

SEQUENCE NO.

OW-20-003

-o.

-o

J^HOSe BIBB
POLYETHYLENE 

ELEVATED 
WATER TANK 
900 LITERS

LAV
O.V-15-007C

WC
HI

DW-15-007B

DW-15-007A

in
o 
o

I
in

I

to
Z)o
X

oce

oo OVERaO

i ix}

PARKING
.THOSE BIBB

DEEP WELL 
WITH JET PUMP & 

PUMP HOUSE

uPVC PIPE

DW-003

OW-002

C. I. PIPE 0WO1PMP 
2.6 m3/hr (ll.Sgpm) 

® 35m Head

DW-006
DW-20-004

XJ1HOSE BIBB

GUARD HOUSE

STRAINER

UNION GV
ill rvw .Ai

I —Ill-----LXJ----
a 

, V

I

"ISOLATION VALVE” 
DETAIL ”A"

HATUMC 0* •CViStCM

NOTES:
I. THIS ORAMNC is fOR eiWiNS PURPOSES OW.Y,
1 ALL OlUOlSCnS ARE M UUiUETERS UNLESS OTHER VASE 

SPECriEO.
5 ALL WORKS SHAa BE OCXE IN ACCOROANCC MTH THE 

REOULREUENTS Of THE TECHNICAL SPEOnCATIGNS.
< PIPING SHALL BE EUBESOEB NOT LESS THAN SOQUtf FRCU THE 

CROUNO SJB/ACE to the BOnCU OF PIPE.
i. rOR PIPES THAT CROSSES ROAOWATS. PIPE SLEEVE Of STEEL 

MATERIAL SHALL BE PROVtOEB.
S. ALL PIPES VALVES VALVE BOXES EITTINCS ANO PIPE 

SUPPORTS SHALL BE INSTAUEO PCS THE EFTOENT AND 
PROPER CPCRATICN Of THE SYSTEM.

7. ALL PUMP. TANK. PIPES AN} VALVES' 8ROCHURES/CA7ALOCUES 
SHAa BE SUBUTTEO 6T THE CONTRACTOR. FOR NFC'S REVIEW 
AND APPROVAL. PRIOR TO PROOIREUENT/INSTALLATION.

6 THE XT PUMP SHAa BE OPERATED EITHER AUTOMATICAaV 
THROUCH A LEVEL SWITCH INSTAUEO IN THE WATER STCRACC 
TANK OR UANUAUY THROUGH LOCAL OONTROL PU9I BUTTCHS 
PROVIOCO AT THE PUMP HOUX

». FINAL OCTALS AND ADJUSTMENT SHAa BE DONE IN THE FIELD 
BY THE CCH TRACTOR DURING INSTAOATIOK TO SLAT ACTUAL 
9TE CCHDTIONS all WORKS 91 Aa BE EXECUTES IN OCX 
COORONATICN NTH ALL TRADES

IG.Aa uPVC/PE PIPE OiMENSCNS 9i0wN ARE IN mCUNAL
olameter (UU) with the FCUOwnS eouvalehts

32UU (I t/t") - 4CUM 0UT90E diameter (O.D.)
2DMU (I*) > 32UU 0.0.
SOtOI (}/«*) - 2SUU 0.0.
ISMM (1/2*) - 20JM ao.

LEGEND:
— - UAM DOMESTIC PiPEUnC 
[Xj - CATE VALVE (NORUAaY CPEN) 
M - CATE VALVE (NORMAaY CLOX)

M - Check valve 
D - REDUCER 
■f' - HOSE sisa

Hi - BWO FLANX 
@ - PRESSURE CAua 
@ - LEva switch

NATIONAL POWER CORPORATION 
AGHAW ROAlO, OIUMAN, QUEZON CITY

matCT: DEUVUY. COfiSTRUCTKUi INSTALLATIOH, TEStWX AND
COUMIS6IONINO Of S UVA Vl^ DOTATION

LOCATUH M&r. ROOUK. VHW, CATMMiJWCa

DOMESTIC WATER SYSTEM 
(P& I DIAGRAM

at 0«D UTC

CC^OtZD lACD r
CRAWN LACK ^
RSVtfwtO ^fiMCiPAL CiaG)) 1 AfOfT

cmdarcki

61EC.

ufo*

RTf»f C^^AWAW

G. B. MAGPOC. JR.
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PUMP SHED 
(2M X 1.5M)

BUND FIANCE

GROUND

OW-C03

0W-D02

G. I. PIPE

jPvc pipe

TO ELEVATED WATER TANK

U1
L
Oj+>
dj
£

O
OJ

CEMENT GROUT

SUCTION PIPE 32MM a, ASTM A53 GR. A 
HOT DIPPED GALVANIZED PIPE, SCH. 40

-WATER LEVEL (START OF PERFORATION)

50MM a WELL CASING ASTM A53 GR A,
HOT DIPPED GALVANIZED, SCH.40

STAINLESS STEEL SCREEN WITH 
BRASS FOOT VALVE

PERFORATED
CASING

GcAVEL c,ACi:

ruTi;^ Of

NOTES:
1, nus oflAWNO IS roft biooins purposes only.
1 Aa BUENSIONS ARE IN UimuETIRS UNLESS OTHERWISE 

SPCCIFIEO,
3. couipucNT TO ee purnishcd SHAa be ocsioneo s

CONSTRUCTED IN ACCORDANCE MTH THE REOUlfiCUENTS Of THE 
SPECIFICATIONS t SHAa FIT INTO THE SPACE AVAILABLE MTH 
PROPER RECARO TO ACCESSI8ILITT, PASSACEWAY. HANOUNC AND 
STRUCTURE LIMITATIONS

4. Aa WORKS Stua BE DONE IN ACCORDANCE WITH THE 
REQURCUENTS Of THE TECHNICAL SPEClFICATONS

S THE JET PUMP SHAa QE OPERATES EITHER AUTCUATICAaY 
THROUGH A LEva SWITCH NSTALLLO IN THE WATER STORAGE 
TANK OR MANUAar THROUCH LOCAL CONTROL PUSH BUTTONS 
PROHOEO AT THE PUMP HOUSE.

5. PlPlIlC. VALVES. HTTINCS ANO OTHER ACCESSCRICS SHAa BE 
PROMOED TO CONFORM VITH THE REQUIREMENTS OF THE 
TECHNICAL SPEOFICATICNS.

7. IMS ORAWUiS 9<0WS A TYPICAL INSIAOATCN OF A WCJ_ THE 
CCN TRACTOR 9lAa PROVIDE FINAL DESICN AND OCTALS FOR NPC 
RCVED AND APPROVAL

L£GEND:
[X] - Cate valve 
N| - CHECK VALVE 
© - PRESSURE CAUCE

ChkC ap0)

NATIONAL POWER CORPORATION 
AGHAM ROAO, OiLlMAN. QUEZON CJTY

footer: oeuvur. comstructioh mstallaiiOk tectmo, am
Ot IMVAVOOA SUMlATlOM

UXAhCN M4T. UM nocut, VXA CAT

DEEP WELL DETAILS
tr UTt

\*c» y
CfUlM lie* *>

INCH ^ t

CAXiMACHt

Fl£C G B. MAGJ>OC. JR.
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500MM

LEVEL SWITCH 
rOR PUMP CONTROL

25» (r) uPVC PIPE-

MANHOLE

32 MM OVERFLOW 
OUTLET WITH SCREEN

NOTES:
1. riNAt. ARRANCEUDir AND DUCNSICnS SNAIX B£ DCItRUINCO AT SITE 

BY THE CONTRACTO* SU8XCT TO NPCS APPROVAt 
1 EQUIPUENT TO BE FURNISHES SHALL BE DESCNCO AND CONSTRUCTED 

IN ACCORDANCE MTH THE RECUIRCUENTS OF THE SPECIFICATIONS 
S Aa uPVC/PE PIPE OIUEN90NS SHORN IN ENGLISH UNITS ARE IN 

NOUINAL DIAUETER (UU) MTH THE FCUOMNC EQUIVALENTS:
02MU (I 1/4") « 40UM OUTSIDE OlAUETER (O.D.)
2SUI4 (1') - 22UU 0.0.
20UU 0/0 - 2SUU 0.0.
15UM (1/2*) - 20UU O.D.

Q.
>- a.
a! o= 1 uo =
QC

SOOMM t MANHOLE

LEVEL SWITCH 
FOR PUMP CONTROL'

POLYETHYLENE 
WATER TANK 
900 UTERS

t^pCATE VALVE 
(BRONZE)

FROM DEEP 
WELL

SUPPLY INLET

32 MM OVERFLOW 
OUTLET WITH SCREEN

TOP VIEW

259 uPVC 
PIPE

SUPPLY OUTLET

SIDE VIEW WATER STORAGE TANK

CV ■r.'KM i>*a 4C0

NATIONAL POWER CORPORATION
ACHAM ROAO. DILIMAH, QUEZON CITY

imACT: SUPPLY. OEUVERT. CONSTRUCTION. INSTALLATION. TtSTUO. AND 
COHHISSIONINQ OF t MVA VISA SUSSTATION

LQCATIOri MST. SMROCUI. VtOACAIAMUWia

ELEVATED WATER STORAGE TANK
ST CNcO OATt
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ORawh i«s T
CMLlARCHt
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uro*
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