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National Power Corporation
INVITATION TO BID 

PUBLIC BIDDING - BCS 2023-0406
1. The NATIONAL POWER CORPORATION (NPC), through its approved Corporate Budget 

of CY 2023 intends to apply the sum of (Please see schedule belowt being the Approved Budget 
for the Contract (ABC) to payments under the contract. Bids received in excess of the ABC shall be 
automatically rejected at Bid opening.

PR NOS./PB Ref No. & 
Description

S4-PIC23-042 / 
PB230912-JD00253

Supply, Delivery, Installation, Test 
and Commissioning of 2 x 200kW 
Modular Diesel Generating Sets, 
Associated Electrical Equipment 
& Balance of Plant for the 
Electrification. of New Areas in 
Luuk, Sulu

Similar Contracts Pre-bid
Conference

Bid
Submission / 

Opening
Supply, Delivery,
Installation, Test 
and
Commissioning or 
Construction of
Power Facilities, 
installation, Test
and 31 August 12 September
Commissioning of 2023 2023
Diesel Generating 
Set/s with at least 
one unit capacity of 
200kW Prime or 
Continuous Power 
with Power
Transfonmer/s of at 
least 250kVA rating

9:30 A.M. 9:30 A.M.

ABC/ Amt. of 
Bid Docs

F 38,662,100.00/ 
P 25,000.00

Venue; Kanao Function Room, NPC Bldg. Diliman, Quezon City

2. The SP?.no^ invites bids for Items 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 & recRint nf hiHc

S4-PIC23-042 Two Hundred Seventy (270) 
Calendar Davs Fifteen (16) Years

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

Bidding is resWcted to Filipino citizens/sole proprietorships, partnerships, or organizations with at least
sl<xty percent (60/o) interest or outstanding capital stock belonging to citizens of the Philippines, and to
citizens or organizations of a country the laws or regulations of which grant similar rights or privileges to 
Filipino citizens, pursuant to RA 5183. M'lvneyes, lu

4. Prospective Bidders may obtain further information from National Power Corporation, Bids and Contracts
.Dir?I?2Kln<!JriS^eCt the Biddin9 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
website(s) and upon payment of the applicable fee for the Bidding Documents, pursuant to the latest 
Guidelines issued by the GPPB. BLddina fee maybe refunded in accordance with the auidelirunt on 
the grounds provided under Section 41 of R. A 9184 and its Revised IRR.-------------------------
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Invitation to Bid - BCS 2023-0406

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 bidder/s shall be allowed to participate in the conduct of virtual pre-bid conference. 
Unregistered bidders may attend the Pre-Bid Conference at the Kanao 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.
Wearing of Face Masks is recommended but not required in view of Proclamation No. 297 S.2023 
lifting the State of Public Health Emergency Throughout the Philippines
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 BAG 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.

I

9. Bid opening shall be on Kaftao 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 incurring 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 5564/5211
Fax No.: 8922-1622
Email; bcsd@napocor.gov.ph /

12. You may visit the following websites;

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

ATTY. MELCHOR P. RIDULME
Vice President, Office of the Legal Counsel and 

Chairman, Bids and Awards Committee

AFG-LOG-002.F03 
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1.
SECTION II - INSTRUCTIONS TO BIDDERS

Scope of Bid

The National Power Corporation (NPC or NAPOCOR) wishes to receive Bids for the 
SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 2 X 200 KW 
MODULAR DIESEL GENERATING SETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE ELECTRIFICATION OF NEW 
AREAS IN LUUK, SULU, with identification number MlnP22Z1500Se,

The Procurement Project (referred to herein as “Project") is composed of one (1) lot and 
will be awarded to one (1) Bidder in one complete contract, the details of which are 
described in Section VI (Technical Specifications).

2. Funding Information

2.1. The GOP through the source of funding as indicated below for CY 2023 in the 
amount specified in the Invitation to Bid.

2.2. The source of funding is the Corporate Operating Budget of the National Power 
Corporation.

3. Bidding Requirements

The Bidding for the Project shall be governed by all the provisions of RA No. 9184 and 
its 2016 revised IRR, including its Generic Procurement Manuals and associated 
policies, rules and regulations as the primary source thereof, while the herein clauses 
shall serve 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 IB by the BAC through the issuance of a 
supplemental or bid bulletin.

The Bidder, by the act of submitting its Bid, shall be deemed to have verified and 
accepted the general requirements of this Project, including 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, and Coercive Practices

The Procuring Entity, as well as the Bidders and Suppliers, shall 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 T of the 2016 revised IRR of RA No. ’9184 
or other integrity violations in competing for the Project.

5. Eligible Bidders

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

NATIONAL POWER CORPORATION ll-ITB-1
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5.2. Foreign ownership exceeding those allowed under the rules may participate when 
citizens, corporations, or associations of a country, included in the list Issued by 
the GPPB, the laws or regulations of which grant reciprocal rights or privileges to 
citizens, corporations, or associations of the Philippines.

The foreign bidder claiming eligibility by reason of their country’s extension of 
reciprocal rights to Filipinos shall submit a certification from the relevant 
government office of their country stating that Filipinos are allowed to participate 
in their government procurement activities for the same item/product. The said 
certification shall be validated during the post-qualification of bidders.

5.3. Pursuant to Section 23.4.1.3 of the 2016 revised IRR of RA No.9184, the Bidder 
shall have an SLCC that is at least one (1) contract similar to the Project the value 
of which, adjusted to current prices using the PSA’s CPI, must be at least 
equivalent to at least fifty percent (50%) of the ABC.

5.4. The Bidders shall comply with the eligibility criteria under Section 23.4.1 of the 
2016 IRR of RA No. 9184.

Origin of Goods

There is no restriction on the origin of goods other than those prohibited by a decision
of the UN Security Council taken under Chapter VII of the Charter of the UN, subject to
Domestic Preference requirements under ITB Clause 18.

Subcontracts

7.1. The Bidder may subcontract portions of the Project to the extent allowed by the 
Procuring Entity as stated herein, but in no case more than twenty percent (20%) 
of the Project.

The portions of Project and the maximum percentage allowed to be subcontracted 
are indicated in the BDS, which shall not exceed twenty percent (20%) of the 
contracted Goods.

7.2. The Supplier may identify its subcontractor during the contract implementation 
stage. Subcontractors identified during the bidding may be changed during the 
implementation of this Contract. Subcontractors must submit the documentary 
requirements under Section 23.1 of the 2016 revised IRR of RA No. 9184 and 
comply with the eligibility criteria specified in ITB Clause 5 to the implementing or 
end-user unit.

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

NATIONAL POWER CORPORATION ll-ITB-2
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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.

10. 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 Section VIII (NPCSF-GOODS-01 - Checklist of Technical and 
Financial Documents).

10.2. The Bidder’s SLCC as indicated in 1TB Clause 5.3 should have been completed 
within Fifteen (15) Years prior to the deadline for the submission and receipt of 
bids.

10.3. If the eligibility requirements or statements, the bids, and ail other documents for 
submission to the BAC are in foreign language other than English, it must be 
accompanied by a translation in English, which shall be authenticated by the 
appropriate Philippine foreign service establishment, post, or the equivalent office 
having jurisdiction over the foreign bidder’s affairs in the Philippines. Similar to the 
required authentication above, for Contracting Parties to the Apostille Convention, 
only the translated documents shall be authenticated through an apostille pursuant 
toGPPB Resolution No. 13-2019 dated 23 May 2019. The English translation shall 
govern, for purposes of interpretation of the bid.

10.4. The Statement of the bidder’s Single Largest Completed Contract (SLCC) 
(NPCSF-GOODS-03) and List of all Ongoing Government & Private Contracts 
Including Contracts Awarded but not yet Started (NPCSF-GOODS-02) shall 
comply with the documentary requirements specified in the BPS.

11. Documents comprising the Bid: Financial Component

11.1. The second bid envelope shall contain the financial documents for the Bid as 
specified in Section VIII (NPCSF-GOODS-01 - Checklist of Technical and 
Financial Documents).

11.2. If the Bidder claims preference as a Domestic Bidder or Domestic Entity, a 
certification issued by DTI shall be provided by the Bidder in accordance with 
Section 43.1.3 of the 2016 revised IRR of RA No. 9184.

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

NATIONAL POWER CORPORATION ll-ITB-3



BiD DOCUMENTS

SECTION II - INSTRUCTIONS TO BIDDERS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OP 2 X 200 KW MODULAR DIESEL 
GENERATING SETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP22Z1500Se

11.4. 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 IRRof RA No. 9184.

12. Bid Prices

12.1. Prices indicated on the Price Schedule shall be entered separately in the following 
manner;

a. For Goods offered from within the Procuring Entity’s country:

i. The price of the Goods quoted EXW (ex-works, ex-factory, ex­
warehouse, ex-showroom, or off-the-shelf, as applicable);

ii. The cost of all customs duties and sales and other taxes already paid or 
payable;

iii. The cost of transportation, insurance, and other costs incidental to 
delivery of the Goods to their final destination; and

iv. The price of other (incidental) services, if any, listed in the BPS.

b. For Goods offered from abroad:

i. Unless otherwise stated In the BPS, the price of the Goods shall be 
quoted delivered duty paid (DDP) with the place of destination in the 
Philippines as specified in the BPS. In quoting the price, the Bidder shall 
be free to use transportation through carriers registered in any eligible 
country. Similarly, the Bidder may obtain insurance services from any 
eligible source country.

ii. The price of other (incidental) services, if any, as listed in the BPS.

13. Bid and Payment Currencies

13.1. For Goods that the Bidder will supply from outside the Philippines, the 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.

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

14. Bid Security

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

14.2. The Bid and bid security shall be valid for 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.
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15. Sealing and Marking of Bids

Each Bidder shall submit Two (2) copies of the first and second components of its Bid, 
marked Original and photocopy. Only the original copy will be read and considered for 
the bid.

Any misplaced document outside of the Original copy will not be considered The 
photocopy is ONLY FOR REFERENCE.

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 shall 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.

Bidders must also comply with the Disclaimer and Data Privacy Notice specified in the
BPS.

16. Deadline for Submission of Bids

16.1. 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.

17. Opening and Preliminary Examination of Bids

17.1. 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.

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

18. Domestic Preference

18.1. The Procuring Entity will grant a margin of preference for the purpose of 
comparison of Bids in accordance with Section 43.1.2 of the 2016 revised IRR of 
RANo. 9184.

19. Detailed Evaluation and Comparison of Bids

19.1. The Procuring Entity's BAG shall immediately conduct a detailed evaluation of all 
Bids rated “passed,” using non-discretionary pass/fail criteria. The BAG shall
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19.2.

consider the conditions in the evaluation of Bids under Section 32.2 of the 2016 
revised IRR of RA No. 9184.

If the Project allows partial bids, bidders may submit a proposal on any of the lots 
or items, and evaluation will be undertaken on a per lot or item basis, as the case 
maybe. In this case, the Bid Security as required by ITB Clause 14 shall be 
submitted for each lot or item separately.

The descriptions of the lots or Items shall be indicated in Section VI (Technical 
Specifications), although the ABCs of these lots or Items are indicated in the 
BPS for purposes of the NFCC computation pursuant to Section 23.4.2.6 of the 
2016 revised IRR of RA No. 9184. The NFCC must be sufficient for the total of 
the ABCs for all the lots or items participated in by the prospective Bidder.

19.4. The Project shall be awarded to one (1) Bidder in one complete contract.

19.3.

19.5. Except for bidders submitting a committed Line of Credit from a Universal or 
Commercial Bank in lieu of its NFCC computation, all Bids must include the 
NFCC computation pursuant to Section 23.4.1.4 of the 2016 revised IRR of RA 
No. 9184, which must be sufficient for the total of the ABCs for all the lots or 
items participated in by the prospective Bidder. For bidders submitting the 
committed Line of Credit, it must be at least equal to ten percent (10%) of the 
ABCs for all the lots or items participated in by the prospective Bidder.

20. Post-Qualification

20.1. Within a non-extendible 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

21.1. The documents required in Section 37.2 of the 2016 revised IRR of RA No. 9184 
shall form part of the Contract. Additional Contract documents are indicated in 
the BDS.
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SECTION III - BID DATA SHEET
ITB

Clause
5,3

7.1

10.4

For this purpose, similar contracts shall refer to Supply, Delivery, Installation, 
Test and Commissioning or Construction of Power Facilities, installation, Test 
and Commissioning of Diesel Generating set/s with at least one unit capacity of 
200kW Prime or Continuous Power with power transformer/s of at least 250kVA 
rating.

The Single Largest 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.

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

Bidders must also comply with the Diesel Engine-Generator and Associated 
Equipment Data Summary specified in Section M-1.0. of the Section VI - 
Technical Data Sheet.

Subcontracting may be allowed on transport, local/non-skilled labor under the 
supervision of the Bidder. The Bidder shall not be relieved from any liability or 
obligation that may arise from the performance of the Subcontractor.

The list of on-going contracts (Form No. NPCSF-GOODS-02) shall be supported 
by the following documents for each on-going contract to be submitted during
Post-Qualification:

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 current 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 (Form No. NPCSF-GOODS-03) shall be 
supported by the following documents to be submitted during Bid Opening:

1. Certificate of Acceptance; or Certificate of Completion; or Official Receipt 
(O.R): or Sales Invoice

Any single bidder/s who already procured/secured the bidding documents but 
want to avail the Joint Venture Agreement (JVA) shall inform the BAC in writing 
prior to the bid opening for records and documentation purposes.
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15.0

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

1. Drawings & Documents to be submitted with the Proposal as specified in 
Sections M-1.0, M-2.0, Annexes A.1 to A.3 for Mechanical Works and 
Sections E-1.0 and E-2.0 for Electrical Works, Section VI - Part II Technical 
Data Sheets.

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 rejection of the said equipment, 
materials, hardware and tools if the submitted brochures, manuals and 
other supporting documents are determined not complying with the 
specifications during the contract implementation.

Equipment, materials, hardware and tools proposed 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 items may be allowed on meritorious reasons 
subject to validation and prior approval by NPC.

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

The price of the Goods shall be quoted DDP Project Site or the applicable 
International Commercial Terms (INCOTERMS) for this Project.

The bid security shall be In the form of a Bid Securing Declaration, or any of the 
following forms and amounts:

a) The amount of not less two percent (2%) of ABC. if bid security is in cash, 
cashier’s/manager’s check, bank draft/guarantee or irrevocable letter of 
credit; or

b) The amount of not less than five percent (5%) of ABC, if bid security is in 
Surety Bond.

Ail bid submissions and related correspondences are confidential and for 
viewing only by the intended recipient/s. Any unauthorized access to review, 
reproduce, or disseminate the information contained therein is strictly prohibited! 
The National Power Corporation (NAPOCOR) does not guarantee the security 
of any information electronically transmitted.

Bid submissions and related correspondences may contain personal and 
sensitive personal information, and are subject to the Data Privacy Act of 2012, 
its implementing rules, regulations and issuances of the National Privacy 
Commission of the Philippines (“Privacy Laws"). By viewing, using, storing, 
sharing and disposing (collectively “Processing"), such bids submissions and 
correspondences, you agree to comply with the Privacy Laws. By responding to 
correspondence, you consent to the Processing by NAPOCOR of the Personal
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Data contained in your submission/reply in accordance with NAPOCOR’s 
Personal Data Privacy Policy which you can find at http://www.napocor.Qov.Dh.

To report any privacy issue, contact the Data Privacy Officer at 
dpo@napocor.Qov.ph.

NAPOCOR is not liable for the proper and complete transmission of the 
information contained in bid submission/correspondences nor for any delay in 
its receipt.

The goods are grouped together in one (1) lot and will be awarded to one (1) 
bidder in one complete contract. Partial bid is not allowed.

The lot is further divided into sub-lots for the purpose of bid evaluation. The 
sub-lots are as follows;

DESCRIPTION ABC (PhP)
a. Generatinq Set(s) 11.011.600.00
b. Power Transformers 4,068.700.00
c. Other Mechanical Works 4,842,000.00
d. Other Electrical Works 6,883.800.00
e. Civil and Architectural Works 7.397,300.00
f. Spare Parts 3,625,800.00
Q. Miscellaneous Work 832.900.00

TOTAL ABC 38,662,100.00

The bidders bid offer must be within the ABC of the lot/sub-lots. Bid offers that 
exceed the ABC of the lot/sub-lots, or with incomplete price, shall be rejected.

Bids shall also be further evaluated based on the Computed Fuel Consumption 
Cost. The formula and its application are stated below. 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. Contract amount shall be exclusive of computed Fuel 
Consumption Cost.

Fuel Consumption Cost:

Fuel Consumption for one (1) year for each bidder for their guaranteed fuel rate 
at Guaranteed Rated Output, shall be computed based on the accomplished Bid 
Forms, (Section M-2.0 - Fuel Consumption Form for Diesel Engine-Generator 
Sets), which shall be accomplished and submitted by the Bidders. The formula 
for the Fuel Consumption Cost (FCC) is:

FCC = (Bidder's Guaranteed Fuel Rate, in lit./kW-Hr) multiplied by (fuel 
cost per liter) multiplied by (3,427 operating hours per year) multiplied by 
(Guaranteed Rated Output in kW) multiplied by the number of D/G units

The corrected bid price (calculated bid) due to computational errors, omissions 
and discounts, PLUS: the computed Fuel Consumption Cost shall become the 
total evaluated bid price, for bid comparison purposes.
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20.1

20.2

21.2

If the Bidder opted to submit a Committed Line of Credit (CLC), the bidder must 
submit a granted credit line valid/effective at the date of bidding.

Additional documents to be submitted during Post-Qualification;

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-GOODS-02);

b. Certification coming from the project owner/client that the performance is 
satisfactory as of the bidding date for all ongoing contracts stated in Form 
NPCSF-GOODS-02;

c. Contract/Purchase Order for the contract stated in the Statement of the 
bidder’s Single Largest Completed Contract (SLCC) similar to the contract to 
be bid (Form No. NPCSF-GOODS-03)

d. The website, name, address, contact person, telephone number and e-mail 
address of the principal supplier of the Diesel Gensets to be supplied for this 
project.

e. The name, address, telephone number and e-mail address of the 
manufacturer’s technical coordinator or specialist with whom NPC can 
interface throughout the contract duration.

f. The name, address, contact person and number of the Bidder’s Local Service 
Center in the Philippines declared in the Bid Proposal, that will efficiently cater 
to the maintenance, repair, and spare parts requirements of the supplied 
unit/s during the warranty period as prescribed in the Conditions of Contract 
and/or Technical Specifications. Bidders shall also submit the Bio-data/work 
experience of at least two (2) of its personnel in the Local Service Center. A 
certification from Manufacturer/Authorized Representative to prove that the 
said personnel has undergone required training to service the unit/s to be 
supplied for this project shall also be submitted.

In case the Local Service Center is not owned by the Bidder, a Memorandum 
of Agreement (or any similar document) between the Bidder and the 
Manufacturer/Authorized Representative of the supplied unit/s shall be 
submitted by the Bidder subject to verification/approval of NPC. Non­
submission of this requirement shall be grounds for disqualification of the 
bid.

g. Drawings and documents to be submitted during post-qualification process 
Sections M-3.0 to M-5.0 for Mechanical Works and Sections E-3.0 to E-12.0 
for Electrical Works, Section VI - Part II Technical Data Sheets.

The licenses and permits relevant to the Project and the corresponding law 
requiring it as specified in the Technical Specifications, if any.
Notice to Proceed.
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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 mentioned herein. Ail the provisions of RA No. 9184 and its 2016 revised 
IRR, including the Generic Procurement Manual, and associated issuances, constitute 
the primary source for the terms and conditions of the Contract, and thus, applicable 
in contract implementation. Herein clauses shall serve as the secondary source for 
the terms 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 shall be applied to all procurement 
activities, the advertisement, posting, or invitation of which were issued after the 
effectivity of the said amendment.

Additional requirements for the completion of this Contract shall be provided in the
Special Conditions of Contract (SCC).

2. Advance Payment and Terms of Payment

2.1. Advance payment of the contract amount is provided under Annex “D” of the 
revised 2016 IRR of RA No. 9184.

2.2. The Procuring Entity is allowed to determine the terms of payment on the partial 
or staggered delivery of the Goods procured, provided such partial payment 
shall correspond to the value of the goods delivered and accepted in 
accordance with prevailing accounting and auditing rules and regulations. The 
terms of payment are indicated in the SCC.

3. Performance Security

3.1. Within ten (10) calendar days from receipt of the Notice of Award by the Bidder 
from the Procuring 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 of RA No. 
9184.

3.2. The performance bond to be posted by the Contractor must also comply with 
additional requirements specified in the SCC.

4. Inspection and Tests

The Procuring Entity or its representative shall have the right to inspect and/or to test 
the Goods to confirm their conformity to the Project specifications at no extra cost to 
the Procuring Entity in accordance with the Generic Procurement Manual. In addition 
to tests in the SCC, Section VI (Technical Specifications) shall specify what 
inspections and/or tests the Procuring Entity requires, and where they are to be
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conducted. The Procuring Entity shall notify the Supplier in writing, in a timely manner, 
of the identity of any representatives retained for these purposes.

All reasonable facilities and assistance for the inspection and testing of Goods, 
including access to drawings and production data, shall be provided by the Supplier to 
the authorized inspectors at no charge to the Procuring Entity.

Warranty

5.1 In order to assure that manufacturing defects shall be corrected by the Supplier, 
a warranty shall be required from the Supplier as provided under Section 62.1 
of the 2016 revised IRR of RA No. 9184.

5.2 The Procuring Entity shall promptly notify the Supplier in writing of any claims 
arising under this warranty. Upon receipt of such notice, the Supplier shall 
correct/repair or replace the defective Goods or parts thereof within the period 
specified in the SCC. without cost to the Procuring Entity, pursuant to the 
Generic Procurement Manual.

Liability of the Supplier

The Supplier’s liability under this Contract shall be as provided by the laws of the 
Republic of the Philippines.

If the Supplier is a joint venture, all partners to the joint venture shall be jointly and 
severally liable to the Procuring Entity.
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SECTION V - SPECIAL CONDITIONS OF CONTRACT

GCC
Clause

1 Delivery and Documents -

The delivery terms applicable to the Contract is DDP delivered to the project 
site specified in the technical specifications, in accordance with INCOTERMS. 
Risk and title will pass from the Supplier to the Procuring Entity upon receipt 
and final acceptance of the Goods at their final destination.

Delivery of the Goods shall be made by the Supplier in accordance with the 
terms specified in Section VI - Technical Specifications. The details of 
shipping and/or other documents to be furnished by the Supplier are as follows:
For Goods supplied from within the Philippines

Upon delivery of the Goods to the Project Site, the Supplier shall notify the 
Procuring Entity and present the following documents to the Procuring Entity;

(i) Original and four copies of the Supplier’s invoice showing Goods’ 
description, quantity, unit price, and total amount;

(ii) Original and four copies of Supplier’s factory test/inspection report:

(iii) Original and four copies of the certificate of origin (for imported Goods):
(iv) Delivery receipt detailing number and description of items received 

signed by the Procuring Entity’s representative at the Project Site;

(v) Certificate of Compietion/lnspection Report signed by the Procuring 
Entity’s representative at the Project Site;

(vi) Original and four copies of the Inspection Receiving Report signed by the 
Procuring Entity’s representative at the Project Site;

(vii) Original and four copies of the Manufacturer's and/or Supplier’s warranty 
certificate; and

(viii) Documents specified in the Technical Specifications, if any.

For Goods supplied from abroad:

Upon shipment, the Supplier shall notify the Procuring Entity and the insurance 
company by e-mail the full details of the shipment, including Contract Number, 
description of the Goods, quantity, vessel, bill of lading number and date, port 
of loading, date of shipment, port of discharge etc. Upon delivery to the Project 
Site, the Supplier shall notify the Procuring Entity and present the following 
documents as applicable with the documentary requirements of any letter of 
credit issued taking precedence:
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(i) Original and four copies of the Supplier’s invoice showing Goods’ 
description, quantity, unit price, and total amount;

(ii) Original and four copies of the negotiable, clean shipped on board bill of 
lading marked “freight pre-paid" and five copies of the non-negotiable bill 
of lading;

(iii) Original and four copies of Supplier's factory test/inspeclion report;

(iv) Delivery receipt detailing number and description of items received 
signed by the Procuring Entity’s representative at the Project Site;

(v) Certificate of Completion/Inspection Report signed by the Procuring 
Entity’s representative at the Project Site;

(vi) Original and four copies of the Inspection Receiving Report signed by the 
Procuring Entity’s representative at the Project Site;

(vii) Original and four copies of the certificate of origin (for imported Goods); 
and

(viii) Original and four copies of the Manufacturer’s and/or Supplier’s warranty 
certificate including ail other documents specified in the Technical 
Specifications, if any.

For purposes of this Clause the Procuring Entity’s Representative at the Project
Site is Vice President - SPUG or duly authorized representative..

Incidental Services -

The Supplier is required to provide all of the following services, including
additional services, if any, specified in Section VII. Schedule of Requirements:

a. performance or supervision of on-site assembly and/or start-up of the 
supplied Goods;

b. furnishing of tools required for assembly and/or maintenance of the 
supplied Goods;

c. furnishing of a detailed operations and maintenance manual for each 
appropriate unit of the supplied Goods;

d. performance or supervision or maintenance and/or repair of the supplied 
Goods, for a period of time agreed by the parties, provided that this 
service shall not relieve the Supplier of any warranty obligations under 
this Contract; and

e. training of the Procuring Entity’s personnel, at the Supplier’s plant and/or 
on-site, in assembly, start-up, operation, maintenance, and^r repair of 
the supplied Goods.
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f. Additional requirements specified in Section VI - Technical 
Specifications, if any.

The Contract price for the Goods shall include the prices charged by the 
Supplier for incidental services and shall not exceed the prevailing rates 
charged to other parties by the Supplier for similar services.

Spare Parts -

The Supplier is required to provide all of the following materials, notifications, 
and information pertaining to spare parts manufactured or distributed by the 
Supplier;

1. such spare parts as the Procuring Entity may elect to purchase from the 
Supplier, provided that this election shall not relieve the Supplier of any 
warranty obligations under this Contract; and

2. in the event of termination of production of the spare parts:

i. advance notification to the Procuring Entity of the pending 
termination, in sufficient time to permit the Procuring Entity to 
procure needed requirements; and

ii. following such termination, furnishing at no cost to the Procuring 
Entity, the blueprints, drawings, and specifications of the spare 
parts, if requested

The spare parts and other components required are listed in Section VI 
(Technical Specifications) and Section VII (Schedule of Requirements/Bid 
Price Schedule) and the costs thereof are included in the contract price.

The Supplier shall carry sufficient inventories to assure ex-stock supply of 
consumable spare parts or components for the Goods for the period specified 
in the Technical Specifications.

Spare parts or components shall be supplied as promptly as possible, but in 
any case, within three (3) months of placing the order.

Packaging -

The Supplier shall provide such packaging of the Goods as is required to 
prevent their damage or deterioration during transit to their final destination, as 
indicated in this Contract. The packaging shall be sufficient to withstand, 
without limitation, rough handling during transit and exposure to extreme 
temperatures, salt and precipitation during transit, and open storage. 
Packaging case size and weights shail take into consideration, where 
appropriate, the remoteness of the Goods’ final destination and the absence of 
heavy handling facilities at all points in transit.

The packaging, marking, and documentation within and outside the packages 
shall comply strictly with such special requirements as shall be expressly
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provided for in the Contract, including additional requirements, if any, specified 
below, and in any subsequent instructions ordered by the Procuring Entity.

The outer packaging must be clearly marked on at least four (4) sides as 
follows:

Name of the Procuring Entity 
Name of the Supplier 
Contract Description 
Final Destination 
Gross weight
Any special lifting instructions 
Any special handling instructions 
Any relevant HAZCHEM classifications

A packaging list identifying the contents and quantities of the package is to be 
placed on an accessible point of the outer packaging if practical. If not practical 
the packaging list is to be placed inside the outer packaging but outside the 
secondary packaging.

Transportation -

Where the Supplier is required under Contract to deliver the Goods CiF, CIP, 
or DDP, transport of the Goods to the port of destination or such other named 
place of destination in the Philippines, as shall be specified in this Contract, 
shall be arranged and paid for by the Supplier, and the cost thereof shall be 
included in the Contract Price.

Where the Supplier is required under this Contract to transport the Goods to a 
specified place of destination within the Philippines, defined as the Project Site, 
transport to such place of destination in the Philippines, including insurance 
and storage, as shall be specified in this Contract, shall be arranged by the 
Supplier, and related costs shall be included in the contract price.

Where the Supplier is required under Contract to deliver the Goods CiF, CIP 
or DDP, Goods are to be transported on carriers of Philippine registry. In the 
event that no carrier of Philippine registry is available, Goods may be shipped 
by a carrier which is not of Philippine registry provided that the Supplier obtains 
and presents to the Procuring Entity certification to this effect from the nearest 
Philippine consulate to the port of dispatch. In the event that carriers of 
Philippine registry are available but their schedule delays the Supplier in its 
performance of this Contract the period from when the Goods were first ready 
for shipment and the actual date of shipment the period of delay will be 
considered force majeure.

The Procuring Entity accepts no liability for the damage of Goods during transit 
other than those prescribed by INCOTERMS for DDP deliveries. In the case 
of Goods supplied from within the Philippines or supplied by domestic Suppliers 
risk and title will not be deemed to have passed to the Procuring Entity until 
their receipt and final acceptance at the final destination.
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Intellectual Property Rights »

The Supplier shall indemnify the Procuring Entity against all third-party claims 
of infringement of patent, trademark, or industrial design rights arising from use 
of the Goods or any part thereof.

2.0 The applicable Terms of Payment for this Contract is Clause 2.2, Item No. 3.

2.2 Advance payment not to exceed fifteen percent (15%) of the contract amount 
shall be allowed and paid within sixty (60) calendar days from effectivity of the 
contract and upon the submission to and acceptance by the Procuring Entity 
of an irrevocable letter of credit or bank guarantee issued by a Universal or 
Commercial Bank. The irrevocable letter of credit or bank guarantee must be 
for an equivalent amount, shall remain valid until the goods are delivered, and 
accompanied by a claim for advance payment.

All progress payments shall first be charged against the advance payment until 
the latter has been fully exhausted.
The terms of payment shall be as follows:

1) For Supply and Delivery Pay items:

(a) On Contract Effectivity: Advance payment of Fifteen percent (15%) of 
the total Contract Price shall be paid within sixty (60) days from 
effectivity of the Contract and upon submission of a claim and an 
irrevocable letter of credit or bank guarantee issued by a Universai or 
Commercial Bank for the equivalent amount valid until the Goods are 
delivered and in the form provided in Section VIII- Bidding Forms.

(b) On Delivery: Eighty percent (80%) of the Contract Price of the 
delivered Goods shall be considered for payment, less the total 
amount of advance payment, if any and other deductions. If the amount 
is sufficient to fully recoup the advance payment, the remainder after 
deductions shall be paid to the Supplier within sixty (60) days after the 
date of receipt of the Goods and upon submission of the documents (i) 
through (vi) specified in the SCC provision on Delivery and Documents. 
Othenwise, the total delivery payment shall be charged against the 
advance payment and the remaining advance payment will be fully 
recouped from the succeeding claims.

(c) On Acceptance: The remaining twenty percent (20%) of the Contract 
Price of the delivered Goods shall be paid to the Supplier within sixty 
(60) days after the date of submission of the acceptance and 
inspection certificate for the respective delivery issued by the Procuring 
Entity’s authorized representative. In the event that no acceptance 
certificate is issued by the Procuring Entity’s authorized representative 
within forty five (45) days after successful test and commissioning, if 
required, the Supplier shall have the right to claim payment of the 
remaining twenty percent (20%) subject to the Procuring Entity’s own 
verification of the reason(s) for the failure to issue documents (vii) and 
(viii) as described in the SCC provision on Delivery and Documents.
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2) For Supply, Delivery, Installation, Test and Commissioning Pay Items:
(a) On Contract Effectivity: Advance payment of Fifteen percent (15%) of 

the total Contract Price shail be paid within sixty (60) days from 
effectivity of the Contract and upon submission of a claim and an 
irrevocable ietter of credit or bank guarantee issued by a Universal or 
Commercial Bank for the equivalent amount valid until the Goods are 
delivered and in the form provided in Section VIII- Bidding Forms.

(b) On Delivery: Eighty percent (80%) of the price of the delivered Goods, 
excluding price for installation, test and commissioning shall be 
considered for payment, less the total amount of advance payment, if 
any and other deductions, if the amount is sufficient to fully recoup the 
advance payment, the remainder after deductions shall be paid to the 
Supplier within sixty (60) days after the date of receipt of the Goods 
and upon submission of the documents (i) through (vi) specified in the 
see provision on Delivery and Documents. Otherwise, the total 
delivery payment shall be charged against the advance payment and 
the remaining advance payment will be fully recouped from the 
succeeding claims.

(c) On Acceptance: The remaining twenty percent (20%) of the price of 
the delivered Goods plus price for installation, test and 
commissioning shall be paid to the Supplier within sixty (60) days after 
the date of submission of the acceptance and inspection certificate for 
the respective delivery issued by the Procuring Entity's authorized 
representative. In the event that no acceptance certificate is issued by 
the Procuring Entity’s authorized representative within forty five (45) 
days after successful test and commissioning, the Supplier shall have 
the right to claim payment subject to the Procuring Entity’s own 
verification of the reason(s) for the failure to issue documents (vii) and 
(viii) as described in the SCC provision on Delivery and Documents.

3) For Supply, Delivery, Installation, Test and Commissioning Contracts 
where Installation, Test and Commissioning prices are included in the 
supply price:

(a) On Contract Effectivity: Advance payment of Fifteen percent (15%) of 
the total Contract Price shall be paid within sixty (60) days from 
effectivity of the Contract and upon submission of a claim and an 
irrevocable ietter of credit or bank guarantee issued by a Universal or 
Commercial Bank for the equivalent amount valid until the Goods are 
delivered and in the form provided in Section VIII- Bidding Forms.

(b) On Delivery: Sixty percent (60%) of the price of the delivered Goods 
shall be considered for payment, less the total amount of advance 
payment, if any and other deductions. If the amount is sufficient to fully 
recoup the advance payment, the remainder after deductions shall be 
paid to the Supplier within sixty (60) days after the date of receipt of 
the Goods and upon submission of the documents (i) through (vi) 
specified in the SCC provision on Delivery and Documents. Otherwise,

_______the total delivery payment shall be charged against the advance

I
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payment and the remaining advance payment will be fully recouped 
from the succeeding claims.

(c) On Acceptance: The remaining forty percent (40%) of the price of the 
delivered Goods shall be paid to the Supplier within sixty (60) days 
after the date of submission of the acceptance and inspection 
certificate for the respective delivery issued by the Procuring Entity’s 
authorized representative. In the event that no acceptance certificate 
is issued by the Procuring Entity’s authorized representative within 
forty five (45) days after successful test and commissioning, the 
Supplier shall have the right to claim payment subject to the Procuring 
Entity’s own verification of the reason(s) for the failure to issue 
documents (vii) and (viii) as described in the SCC provision on Delivery 
and Documents

3.2 1. The following must be indicated in the performance bond to be posted by 
the Contractor:

Company Name 
Correct amount of the Bond

iii. 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.

4. Other required conditions in addition to the standard policy terms issued 
by the Bonding Company;

i. 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 need to prove or to show grounds or reasons for 
demand for the sum specified therein;
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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.

The inspections and tests that will be conducted are specified in the Technical 
Specifications.

The period for correction of defects in the warranty period shall not exceed 
thirty (30) days upon receipt of the notice from NPC.

Aside from the Liquidated Damages, the PROCURING ENTITY shall also 
implement the following additional penalties:

1. Penalty for Failure to Meet Guaranteed Rated Output

Aside from the Liquidated Damages, the PROCURING ENTITY shall 
impose a penalty in case the Supplier fails to attain the guaranteed rated 
output of the diesel gensets.

If the diesel gensets fails to attain the guaranteed kW output at site during 
the performance test as measured at the generator output terminals, a 
penalty shall be imposed to the Suppiier for each diesel genset that failed 
to attain the guaranteed kW output, computed in accordance with the 
formula specified below:

Penalty/Unit = TCPx(1 - ATRO)
GRO X 2

Where:
TCP = Total Contract price for one DG Set (Item 1 of the Bid Price Schedule) 
ATRO= Actual Tested Rated Output of the DG Set at site corrected to ISO 

3046 conditions
GRO= Guaranteed Rated Output of the DG Set at ISO 3046 conditions 
2 = Penalty Constant

2. Penalty for Failure to Meet Guaranteed Fuel Rate

Aside from the Liquidated Damages and Penalty for Failure to Meet 
Guaranteed Rated Output, the PROCURING ENTITY shall impose a 
penalty in case the Supplier fails to attain the guaranteed fuel rate of the 
diesel gensets.

The penalty to be imposed to the Supplier for each diesel genset that failed 
to attain the guaranteed fuel rate shall be in accordance with the formula 
specified below;

Penalty/Unit = (AFR-GFR) x GRO x PCF x 3427 x 2 

Where:

APR = Actual Fuel Rate for each DG Set at site corrected to ISO 3046 
conditions, li/kW-hr

_______ GFR - Guaranteed Fuel Rate of the DG Set at ISO 3046 conditions. li/kW-hr
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GRO =Guaranteed Rated Output of the DG Set at ISO 3046 conditions, kW 
PCF = Prevailing cost of fuel per liter (delivered at site)
3427 =Number of operating hours for one (1) year period computed to be equal 

to 16 hours per day, 25 days PMS, 10% Outages and assumed 70% 
Utilization Factor 

2 = Penalty Constant

3. Penalty for Failure to Meet Transformer Guarantees

Aside from the Liquidated Damages, Penalty for Failure to Meet 
Guaranteed Output and Penalty for Failure to Meet Guaranteed Fuel Rate, 
the PROCURING ENTITY shall also impose a penalty in case the Supplier 
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).

I
NATIONAL POWER CORPORATION V-SCC-9



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION. TEST. AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS. ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP22Z1500Se

I
SECTION VI

TECHNICAL
SPECIFICATIONS

I

I
NATIONAL POWER CORPORATION



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST, AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP22Z1600Se

PART I - TECHNICAL 

SPECIFICATIONS

GW - GENERAL WORKS

NATIONAL POWER CORPORATION



I

I

BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST. AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP22Z1500Se

CLAUSE NO.

PART I - TECHNICAL SPECIFICATIONS 

GW - GENERAL WORKS

TABLE OF CONTENTS 

TITLE PAGE NO.

GW-1.0 GENERAL..............................................................................................1
GW-1.1 Project Description................................................................................. 2
GW-1.2 Project Location..................................................................................... 2
GW-1.3 Project Duration..................................................................................... 2

GW-2.0 SCOPE OF WORK.................................................................................3
GW-2.1 General...................................................................................................3
GW-2.2 Architectural Works............................................................................   4
GW-2.3 Civil Works..............................................................................................4
GW-2.4 Mechanical Works................................................................................. 4
GW-2.5 Electrical Works......................................................................................7
GW-2.6 Other Works and Services..................................................................... 7

GW-3.0 DESIGN AND DUTY CONDITIONS....................................................11
GW-3.1 Site Conditions.....................................................................................11
GW-3.2 Earthquake and Wind Design Requirements.......................................11
GW-3.3 Sound Control.......................................................................................12
GW-3.4 Emission Standards..............................................................................12
GW-3.5 Fuel Specifications Requirement......................................................... 13
GW-3.6 Torsional Critical Speeds..................................................................... 14
GW-3.7 Plant Operating Characteristics........................................................... 14
GW-3.8 Power System Characteristics............................................................. 15
GW-3.9 Service Life...........................................................................................15

GW-4.0 MATERIALS AND EQUIPMENT.........................................................16
GW-4.1 General...............................................................................................  16
GW-4.2 Applicable Codes and Standards........................................................16
GW-4.3 Test of Materials.................................................................................. 18
GW-4.4 Tropical Serviceability..........................................................................18

GW-4.4.1 General............................................................................. 18
GW-4.4.2 Metals............................................................................... 19
GW-4.4.3 Screws, Nuts, Springs, Pivots, etc...................................   19
GW-4.4.4 Fabrics, Cork, Paper, etc.................................................. 19
GW-4.4.5 Adhesives.........................................................................19

GW-4.5 Interchangeability................................................................................ 19
GW-4.6 Workmanship....................................................................................... 20

GW-5.0 EQUIPMENT MARKING, LABELING & MISCELLANEOUS
REQUIREMENTS................................................................................. 20

GW-5.1 Nameplates..........................................................................................20
GW-5.2 Labels...................................................................................................21

NATIONAL POWER CORPORATION VI-GW-i



I

BID DOCUMENTS SUPPLY. DELIVERY, INSTALLATION, TEST. AND
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS. ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

SECTION VI - TECHNICAL SPECIFICATIONS________________________________________________ MinP22Z1500Se

GW-5.3 Tag Numbers/Standard Plant Identification Number (SPIN)................ 21
GW-5.4 Erection Marks....................................................................................... 21
GW-5.5 Locks..................................................................................................... 22
GW-5.6 Guards................................................................................................... 22
GW-5.7 Lifting Lugs............................................................................................ 22

GW-6.0 DRAWINGS AND INSTRUCTION MANUALS..................................... 22
GW-6.1 Drawings Contained in the Tender Document......................................22
GW-6.2 Drawings and Documents to be submitted with the Bid........................23
GW-6.3 Supplier’s/Manufacturer’s Drawings and Instruction Manuals............. 23

GW-6.3.1 General............................................................................. 23
GW-6.3.2 Bar Chart.......................................................................... 25
GW-6.3.3 General and Detailed Drawings and Specifications for Electro-
Mechanical Equipment......................................................................... 25
GW-6.3.4 General and Detailed Design Drawings for Civil Works... 26
GW-6.3.5 Working Plan....................................................................26
GW-6.3.6 Progress Report................................................................26
GW-6.3.7 Instruction Manuals...........................................................26
GW-6.3.8 As-Built Drawings............................................................. 28
GW-6.3.9 Documents for NPC’s Records........................................ 29

GW-6.4 Processing of Drawings/Documents..................................................... 29

GW-7.0 DISMANTLING AND HAULING REQUIREMENTS (NOT APPLICABLE) 
.............................................................................................................. 30

GW-8.0 INSTALLATION REQUIREMENTS...................................................... 30
GW-8.1 General.................................................................................................. 30
GW-8.2 Inspection at Site...................................................................................30
GW-8.3 Installation Requirements......................................................................31
GW-8.4 Nameboards and Advertisements........................................................ 32
GW-8.5 Signs...................................................................................................... 32

GW-8.5.1 General............................................................................. 32
GW-8.5.2 Traffic Signs....................................................................   33
GW-8.5.3 Signs for Emergencies..................................................... 33
GW-8.5.4 Warning Signs...................................................................33
GW-8.5.5 Prohibition Signs...............................................................33

GW-9.0 INSPECTION AND TESTS...................................................................34
GW-9.1 General.................................................................................................. 34
GW-9.2 Tests at Supplier’s Premises................................................................ 35

GW-9.2.1 Inspection at Supplier's Premises.................................... 35
GW-9.2.2 Factory Acceptance Tests (FAT)..................................... 35

GW-9.3 Pre-Commissioning/Commissioning Test............................................. 38
GW-9.3.1 General............................................................................. 38
GW-9.3.2 Pre-Commissioning Test...................................................38
GW-9.3.3 Commissioning Test.........................................................39

GW-9.4 Performance Tests................................................................................39
GW-9.4.1 Diesel Generating (DG) Set............................................. 40

NATIONAL POWER CORPORATION VI-GW-ii



I
BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST, AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP22Z1500Se

GW-9.4.2 Auxiliaries and Associated Electrical Equipment.............   41
GW-9.5 Reliability Test (8 hours).......................................................................41
GW-9.6 Tests Failures....................................................................................... 42
GW-9.7 Test Reports/Certificates......................................................................43
GW-9.8 Waiver of Factory Tests Witnessing/Inspection by NPC for Equipment to 

be Furnished by the Supplier................................................................43

GW-10.0 TRAINING OF NPC PERSONNEL...................................................... 43
GW-10.1 General..................................................................................................43
GW-10.2 Operation and Maintenance Training at Site....................................... 44

GW-11.0 CORROSION PROTECTION AND PAINTING.................................... 45
GW-11.1 General..................................................................................................45
GW-11.2 Treatment for Shipping.......................................................................   46
GW-11.3 Application of Paint...............................................................................46
GW-11.4 Hot Dip Galvanizing.............................................................................. 48

GW-12.0 SPARE PARTS AND TOOLS.................................................48
GW-12.1 Spare Parts........................................................................................... 48
GW-12.2 Tools and Appliances......................................................................... .49

GW-13.0 PACKING, SHIPMENT AND STORAGE............................................ 50
GW-13.1 Packing/Crating.................................................................................... 50
GW-13.2 Shipment/Transport.............................................................................. 52
GW-13.3 Storage..................................................................................................53

GW-14.0 CLEAN UP........................................................................................... 53

GW-15.0 CERTIFICATE OF COMPLETION AND ACCEPTANCE......... ..........53

GW-16.0 GUARANTEE....................................................................................... 54

GW-17.0 MEASUREMENT OF PAYMENT.......................................................   55

NATIONAL POWER CORPORATION VI-GW-iil



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST, AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS. ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MlnP22Z1500Se

PART I - TECHNICAL SPECIFICATIONS 

GW - GENERAL WORKS

GW-1.0 GENERAL

This section covers the general technical requirements for furnishing ail 
labor, materials, supplies, tools and equipment in accordance with 
specifications contained herein and as shown on the accompanying 
drawings for the Supply, Delivery, Installation, Test, and 
Commissioning of 2 x 200 KW Modular Diesel Generating Sets, 
Associated Electrical Equipment & Balance of Plant for the 
Electrification of New Areas In Luuk, Sulu.

Ail materials, equipment, devices and accessories to be supplied under this 
contract shall be new and unused, free from defects and imperfections and 
best suited for the purpose intended.

All equipment shall essentially be the standard products of the Manufacturer 
which best meets the conditions of sound engineering economy of 
manufacture and procurement of any necessary spare parts.

It is not the intent to specify completely herein ail details of design and 
construction of the Works. However, the Works shall conform in all 
respects to high standards of engineering, design and workmanship, and 
shall be capable of performing its continuous commercial operation up to 
the Supplier’s guarantees in a manner acceptable to NPC, who shall be 
entitled to reject any work or material which in his judgment is not in full 
accordance therewith.

The Supplier shall be fully responsible for Its work in the design, 
manufacturing, assembly, documentation, reports, corrosion protection, 
shop testing, preparation for shipment, field testing and commissioning, 
warranty provisions and compliance with the applicable codes and 
standards and the requirements of this specification.

All necessary corrections and deviations from the specification of the 
equipment arising either from error in the workmanship or design made by 
the Supplier/Manufacturer with the resulting extra expenses and related 
damages shall be solely charged to the account of the Supplier.

The Supplier shall strictly observe the general requirements of this 
specification (General Works) in conjunction with the specific requirements 
described in the relevant specific technical specifications (Mechanical, 
Electrical, Civil and Architectural Works). The specific technical 
specifications shall take precedence over the general requirements 
(General Works) in case of any inconsistency.
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GW-1.1 Project Description

The Project calls for site development as required for the supply, delivery, 
installation/erection, test and commissioning of 2 x 200 kW DG sets and 
auxiliaries including its associated electrical equipment.

Each DG Set shall be designed for Prime Duty operation as defined in ISO 
8528, capable of delivering the required Guaranteed Prime Rated Power of 
not less than 2 x 200 kW measured and/or adjusted to the Reference Site 
Conditions in Clause MW-4.1 of the Mechanical Works specifications.

Each DG Set’s engine shall be designed to burn on diesel fuel oil with 
characteristics as specified in the relevant section of this specification.

Each DG Set shall be fully enclosed in a sound attenuated and 
weatherproof enclosure designed to provide a sound pressure level of not 
more than 85 dBA at 1 -meter distance measured at any point of the unit.

Each DG Set shall be provided with separate Generator Control and 
Protection Panel to be installed in the control room.

The new DG Sets and associated electrical equipment shall be installed in 
the area as shown on the drawings. The new DG sets shall be desigped'to 
operate in parallel with other generating sets (future) of different make and 
capacity.

GW-1.2 Project Location

GW-1.3

The project which consists of two (2) DG sets and associated electrical 
equipment shall be located in new plant site in Brgy. Tandu-Bato, Luuk, Sulu.

Table 1.2 below shows the existing mode of transport from port of Manila to 
the plant site/location, subject to verification by the Supplier.

TABLE 1.2

EXISTING MODE OF TRANSPORT FROM MANILA
PLANT SITE 1 2 3

Brgy. Tandu-Bato, 
Luuk, Sulu.

Zamboanga Port
S

Jolo Port
S

Tandu-Bato, Luuk 
(Plant Site)

L
L-Land Travel

Project Duration

S-Sea Travel SS-Special Sea Travel

The Supplier shall complete the works as specified within Two Hundred 
Seventy (270) Calendar Days which shall become effective from receipt of 
the Notice to Proceed. The total contract period is inclusive of twenty (20) 
rainy/unworkable days, considered unfavorable for the execution of works 
at each site.
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GW-2.0 SCOPE OF WORK

GW-2.1 General

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 Supplier shall furnish high quality work, materials and equipment 
meeting the requirements of this specification and industry standards and 
shall be capable of performing and meeting the Supplier's guarantees in a 
manner acceptable to NPC, who shall be entitled to reject any work or 
material which in his judgment is not in full accordance therewith.

The Supplier/Manufacturer shall have an established local service center 
(owned or accredited in the Philippines) with experienced technical 
personnel that will promptly and efficiently cater to the repair and 
maintenance requirements of the supplied unit/s during the warranty period.

The Supplier shall be responsible for visiting the project site and thoroughly 
investigate and familiarize himself with all the conditions at site, the 
surrounding area and take particular reference to its accessibility, means of 
communication and transportation, determine possible sources of materials 
and equipment to be supplied/ulilized during the project execution, verify 
the actual scope of works and relative costs, and all other factors that could 
hamper the smooth execution of the contract.

The Supplier 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 placing ready for the safe and 
reliable operation of the DG sets and associated electrical equipment. 
Relative costs of any additional works or materials which the Supplier 
deemed required or necessary to complete the works shall be included in 
the bid proposal.

Any and/or all expenses arising through the lack of knowledge or 
understanding regarding the existing conditions of each site shall be the 
responsibility of the Supplier and no additional payment thereof shall be 
made by NPC.

Any discrepancies of the scope of work specified in this section with those 
specified in the relevant specific technical specifications (Mechanical, 
Electrical and Civil Works), the specific technical specifications shall govern. 
However, anything mentioned in the specific technical specifications and 
not shown on the drawings, or shown in the drawings but not mentioned in 
the specifications but which are obviously necessary to make a complete 
installation shall be considered under the Supplier’s Scope of Works.

The Supplier’s scope of work under this Project shall generally consist of 
the following:

a) Design, manufacture, factory test, deliver, installation of electro­
mechanical equipment, associated auxiliaries and electrical 
equipment;
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b) Delivery of labor and supervision, materials and supplies, tools and 
equipment for the construction of civil works including detailed design 
of associated civil/structural works for ail equipment to be supplied by 
the Supplier and as specified herein;

c) Inspection, test and commissioning of equipment and machinery to 
ascertain that they are functioning in accordance with the contract 
provisions and guarantees.

d) Training of NPC personnel covering electrical, mechanical, 
instrumentation and control systems, troubleshooting including the 
supply of manufacturer's software needed In programming the DG 
Sets control setting and electro/digital governing system including 
other digital components that require exclusive programs from the 
Manufacturer with free update throughout the operating life of the DG 
sets.

GW-2.2

The Supplier also provide all other related works not specifically mentioned 
in the Specifications but are necessary to complete the Works so as to be 
ready for commercial operation in accordance with the intent of the 
Contract. It is understood that all costs pertinent thereto are included in the 
Scheduie of Requirements.

The scope of works shall consist of the design, furnishing/supply, delivery, 
installation, test and commissioning of DG Sets and auxiliaries, electrical 
equipment and associated civil works, but not limited to the following;

Architectural Works

GW-2.3

a) Furnishing and Installation of containerized/pre-fabricated control room 
and bunkhouse/storage room (collapsible type);

b) Furnishing and installation of guard post wall finishes, floor finishes, 
roofing and building blankets, painting and ceiling;

c) Furnishing and installation of hazardous waste & solid waste storage 
area wall finishes, floor finishes, roofing and building blankets and 
fenestation;

d) Furnishing and installation of pumphouse wall finishes, floor finishes, 
painting and fenestation;

e) All other works and services required to complete the project.

Civil Works

a) Mobilization, demobilization, clean-up, provision of temporary office & 
housing and storage, and all miscellaneous works required for the 
implementation of the project;

b) Site development and grading to required elevations of designated 
areas/equipment location for modular generating sets and transformers 
in accordance with the details shown on the drawings;

NATIONAL POWER CORPORATION VI-GW-4



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST, AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK. SULU

MinP22Z1500Se

c) Design and construction of new reinforced concrete foundations for 
modular gensets and transformers, including anchor bolts/machine 
bolts to ensure proper anchoring and installation. Design calculations 
and detailed drawings shall be submitted for NPC’s review and 
approval prior to construction;

d) Construction of concrete foundations for containerized/pre-fabricated 
control room and bunkhouse/storage room (collapsible type);

e) Structural excavation and backfill for foundations of modular diesel 
generating set/s and its auxiliaries, transformers, fuel oil day tanks and 
its structural supports, elevated water tank and its structural supports 
and for all miscellaneous Balance-of-Plant (BOP) structures required;

f) Concreting works, including fabrication (cutting/bending) and 
installation of reinforcement, for foundations of modular diesel 
generating set/s and its auxiliaries, transformers, fuel oil day tanks and 
its structural supports, elevated water tank and its structural supports, 
and for all miscellaneous Balance-of-Plant (BOP) structures required;

g) Furnishing and installation of drainage systems and appurtenant 
structures;

h) Fabrication and erection/installation of structural steel supports for 
elevated water storage tank and fuel oil day tanks;

i) Complete construction of oil-water separator, drain pit and septic tank;

j) Complete construction (erection/installation) of flag pole, perimeter light 
foundation, perimeter fence, seclusion fence, concrete walk, zocalo 
wall, entrance gate, guard post, pump house, hazardous waste and 
solid waste storage;

k) Complete construction of F.O.S.T. containment wall, foundation and 
other appurtenant drainage system;

l) Laying of gravel at the switchyard area and genset area;

m) Supply and erection of steel poles complete with appropriate steel 
cross arms, braces and structure dressing as specified and/or as 
shown on the bid drawings; and

GW-2.4

n) All other works and services required to complete the project.

Mechanical Works

The scope of work shall cover the supply, delivery, installation, test and 
commissioning of the diesel generating sets and its auxiliaries including 
balance-of-plant, but not limited to the following;

a) Two (2) X 200 kW (Guaranteed Prime Power Output) Modular DG 
Sets, 1800 rpm maximum, In-line multi-cylinder arrangement, 480 V, 
3-phase, 60 Hz, each equipped with turbocharger and air-to-air charge 
air cooler, electronic governor, direct injection, sound attenuated and
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b)

c)

d)

e)

f)

g)

h)

weatherproof enclosure and complete with auxiliary equipment, 
engine mounted selective control/monitoring and protection panel, 
battery system with charger, including anchor/foundation bolts and 
other devices/accessories as described in the relevant technical 
specifications.

One (1) unit of Diesel Oil Storage Tank, 10 m3 nominal capacity, 
cylindrical and vertical, complete with level indicator, vertical ladder, 
handrailings, manhole, tank nozzles, associated valves, fuel oil 
sounding tape and painting works including tank calibration, weld 
inspection, testing (liquid penetrant) and accessories;

One (1) set of fuel oil unloading/transfer pump, 10 m3/hr capacity, 30m 
head, gear type, complete with local control box, isolation & check 
valves, pressure gauges at pump inlet and outlet, strainers, flowmeter, 
spare parts, anchor/foundation bolts to ensure proper anchoring to its 
concrete foundation;

Two (2) sets of 1.000L elevated fuel day tank, complete with 
accessories, associated structural supports, isolation valves. 
Instruments and other accessories as shown on the bid drawings. 
The fuel day tank shall be provided with high and low level alarm 
contacts for annunciation in the generator control and protection 
panel;

One (1) lot Fuel Oil Piping System complete with valves, strainers, 
pipe and fittings, gaskets, flanges, bolts and nuts, pipe supports and 
other required accessories to complete the piping systems for the fuel 
oil unloading, transfer of fuel oil from storage tank to day tanks, day 
tanks to and from diesel gensets, fuel oil storage tank's overflow and 
drain to oil water separator, waste water/oil from tank farm and DG set 
area’s drain pit to oil water separator including necessary excavation, 
backfilling and asphalt jute application to embedded pipes;

One (1) set of Elevated Water Storage Tank (polyethylene), 1,000 
liters capacity complete with accessories;

One (1) lot of Domestic Water Supply Piping System including valves, 
pipe, fittings, pipe supports, excavation and backfilling of embedded 
pipes and other pipe accessories and disinfection of the system as 
well as the interconnection works with the existing local water 
provider;

Two (2) units of Inverter/Window type Air Conditioner, 16,000 kJ/h & 
8,500 kJ/h, minimum cooling capacity for control house and 
bunkhouse, and two (2) units of Wall mounted Exhaust Fan for toilets, 
100 m3/h minimum capacity, propeller type, direct motor driven, 220V, 
60 hz, 1-phase power supply for all air conditioning and ventilation 
units, all complete with mounting accessories and controls;

Three (3) sets of Portable Type Fire Extinguishers. Clean Agent 
(HCFC or Halotron I Type), 7.1 kg. (15.5 lbs), non-expiry, multi shots, 
wall-hung and UL/FM approved;
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I j) One (1) unit of Foam (AFFF) wheeled type fire extinguisher unit 
complete with self-contained cylinder mounted on a frame with handle, 
floorstand and steel wheels, 50 L capacity complete with associated 
valves, dial gauge indicator, nitrogen expellant tank for unit 
pressurization, appropriate size of discharge hose of 15 m long fitted 
with couplings and foam nozzle assembly:

k) One (1) lot of various Miscellaneous Equipment and Materials;

l) Hydrostatic testing of field-installed piping systems under the 
presence of NPC;

m) One (1) lot of Painting Materials to be applied to all equipment, pipes, 
steel structures, tanks, pipe supports and other incidentals: and

n) All other works and services including those not specifically detailed 
herein but are required to fully complete the project.

GW-2.5 Electrical Works

I

a) AC Generators and associated auxiliary equipment including 
grounding system as described in Electrical Works Specifications and 
as shown on the Bid Drawings;

b) Generator Control & Protection Panels (GCPP) equipped with 
monitoring, metering, protection and control, alarm, synchronizing 
equipment/devices and other appurtenances as described in the 
Electrical Works specifications and as shown on the Bid Drawings;

c) 250kVA, 480V/13.8kV, 3-phase, 60 Hz Generator Transformer as 
described in the Electrical Works Specifications and as shown on the 
Bid Drawings;

d) 15kVA, 7.97/.24kV, 1-phase, 60 Hz Pole Mounted Distribution 
Transformer complete with the required mounting brackets, 
accessories, etc. as described in the Electrical Works Specifications 
and as shown on the Bid Drawings;

e) Power, Control and Instrumentation Cables (MV and LV) including 
ground conductors/materials and other appurtenances required for the 
interfacing of supplied equipment as described in the Electrical 
Specifications and as shown on the Bid Drawings;

f) 15 kV, 800A Auto Recloser complete with the required control module, 
control wires, mounting brackets, etc. as described in the Electrical 
Works specifications and shown on Bid Drawings:

g) 15 kV Fuse Disconnect Switch with Lightning Arrester Combination 
complete with the required fuse link, mounting brackets, etc. as 
described in the Electrical Works specifications and shown on Bid 
Drawings;

NATIONAL POWER CORPORATION Vl-GW-7



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST, AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS. ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP22Z1500Se

h) Take-Off Structure complete with the required steel pole(s), cross 
arms, braces, ACSR conductor, line materials/hardware, lightning 
protection system, termination kit and other accessories as described 
in Electrical and Civil Works specifications and as shown on the Bid 
Drawings;

i) Grounding System complete with the required exothermic welding 
connections, ground rods, riser conductors, etc. as described in the 
Electrical Works Specifications and as shown on the Bid Drawings:

j) Indoor and Outdoor Lighting & Power System, Conduit System, 
including motor controller, etc. as described in the Electrical Works 
Specifications and as shown on the Bid Drawings;

k) Supply and delivery of all required spare parts including labor and 
travel time necessary for repair works (consumables are by supply 
and delivery only) during the warranty period.

The supply shall include all spare parts specified in the technical 
specifications and Technical Data Sheets including replacement parts 
which are consumed during the test and commissioning:

l) Supply, Delivery and Test of two (2) sets of Job Site Cameras to be
installed before the start of construction and/or installation of
equipment: and

m) All other works and services including those not specifically detailed 
herein but are required to fully complete the project.

In addition, the following shall be provided by the Supplier;

a) Supply, Delivery and Test of two (2) sets of Job Site Cameras to be
installed before the start of construction and/or installation of
equipment: and

b) Provision of services of highly qualified and competent engineers for 
the direct supervision during the test and commissioning of all supplied 
equipment

c) Submission of drawings and documents i.e., Equipment 
Manufacturer's drawings. Operation and Maintenance Manuals, etc

d) Conduct inspection to verify and assess the extent of the related and 
incidental, works needed to implement the project competently and 
efficiently

All other works and services including those not specifically detailed herein
but are required to fully complete the project
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GW-2.6 Other Works and Services

I

I

a) Supply and delivery of Spare Parts required during the warranty 
period including labor and travel time necessary for repair works 
(consumables are by supply and delivery only). The supply shall 
include spare parts specified in the Technical Specification and 
Technical Data Sheets and those to be consumed and/or replacement 
parts required during the test and commissioning and the duration of 
the warranty period.

b) Supply and delivery of Special Tools and Appliances as specified in 
the specification or technical data sheets and as recommended by the 
manufacturer including tool box required for start-up, test and 
commissioning, operation and normal maintenance. It shall include 
one (1) set of laptop Portable Computer needed in programming the 
genset control setting complete with licensed software of. genset 
control system and electronic/digital governing system including other 
digital components that require exclusive programs from the 
Manufacturer and/or Supplier with free update throughout the 
operating life of the genset;

c) Provision of fuel oil, lubricating oil, lubricants, chemicals, coolant and 
other consumables required during initial filling, start-up, test and 
commissioning.

Cost of fuel consumed during the start-up, pre-testing/pre- 
commissioning and re-test of the performance test shall be borne by 
the Supplier. Fuel used/consumed during the performance and 
reliability tests (where generated loads are already exported to the 
grid/consumers) shall be supplied by NPC;

d) Furnish measuring and testing instruments, tools and devices to be 
used during the test and commissioning;

e) Conduct actual inspection at the project site and make assessment on 
the physical conditions of any existing equipment and facilities, if 
applicable, to be affected by the works (such as cable trench and 
associated cables and trays including terminal points, interconnection 
points for fuel supply and cooling water supply lines), determine 
possible sources of materials and equipment to be supplied/utilized 
during project execution, and verify the extent of the scope of works 
required for the proper installation and reliable operation of the 
generating sets and associated equipment.

NPC-SPUG plant personnel shall extend any assistance that the 
Supplier may require during his inspection/assessment (such as 
dimensional measurement, megger and wiring continuity test, etc.) at 
the site Including existing facilities, as applicable;

f) Conduct training of all NPC plant operators at the site who will be 
assigned to operate and maintain the diesel generating sets regarding 
proper operation, preventive maintenance and troubleshooting 
including proper maintenance during standby condition.
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The training program shall be conducted by expert/s who are 
knowledgeable and well trained by the genset manufacturer or his 
authorized distributor;

I
I

I

g) Provide the services of competent engineer/s and/or technical staff/s 
from the equipment Manufacturer/Supplier or his authorized local 
representative to be assigned at the plant to conduct relative activities 
during the period of test and commissioning.

The services shall include plant visits of not less than two (2) days in 
two (2) separate visits which will coincide on the first two (2) 
scheduled periods of preventive maintenance (every 250 hours or per 
manufacturer’s recommended hours) of at least one generating set 
during the warranty period to perform the services as described in the 
relevant clause of this specification. This shall include any 
maintenance/repair services rendered upon request of NPC in the 
event of any abnormality occurs within the warranty period. The costs 
of said services shall be included in the bid price proposal:

h) Conduct test and commissioning of the diesel generating sets 
including balance of plant in accordance with the approved test 
procedure submitted by the Supplier. It shall include compiling, 
recording and submitting test reports to NPC.

The Supplier may request NPC to provide operations and 
maintenance personnel to assist the Supplier during the conduct of 
the test and commissioning.

The Supplier shall provide highly qualified and experience technicai 
personnei/engineers during the test and commissioning

i) Submit five (5) sets of drawings and documents for NPC’s approval 
prior to procurement of materiais and equipment such as dimensioned 
assembly drawings of generating sets and its auxiliary equipment, 
sound attenuated and weatherproof enclosure, schematics and wiring 
diagrams, controi and protection panels, transformers, interconnecting 
diagrams identified by terminal numbers and equipment foundation 
details. Submittal shall include seven (7) sets of approved operation 
and maintenance manual to be submitted prior to test and 
commissioning. Plant site with generating sets of different 
model/ratings shall be supplied with respective seven (7) sets of O & 
M Manuals. 0 & M manuals shall include Part List and Preventive 
Maintenance Schedule during the operating life of the generating sets 
and other information specified in the relevant sections of this 
specification.

j) Corrosion protection and painting:

k) Provide Labels or Standard Plant Identification Number (SPIN) for all 
equipment, valves, piping and instruments supplied;

I) Clean up of work areas after the completion of works covered by the 
contract; and
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m) Other works and services as specified in the relevant specifications 
including those that are not specifically detailed herein but are 
required to fully complete and placing ready for the safe and reliable 
operation of the Diesel Generating sets.

GW-3.0 DESIGN AND DUTY CONDITIONS

GW-3.1 Site Conditions

The Supplier shall be responsible for visiting the plant site and thoroughly 
investigate and familiarize himself with all the conditions at each site, the 
surrounding area and take particular reference to Its accessibility, means of 
communication and transportation, and all other factors that could hamper 
the smooth execution of the contract.

Any and/or all expenses arising through the lack of knowledge or 
understanding regarding the existing conditions of the site shall be the 
responsibility of the Supplier and no additional payment thereof shall be 
made by NPC.

The conditions stated below shall be taken into consideration in the design, 
manufacture and selection of the equipment and materials to be supplied by 
the Supplier, unless otherwise specifically indicated in the relevant technical 
specifications.

Elevation above sea level 
Ambient temperature 
Barometric pressure 
% Relative humidity 
Design for seismic loads 
Max. wind velocity

0 to 500 M 
up to 45°C
0.974 - 1.03 kg/cm2 abs 
up to 85 %
Seismio zone factor 0.4 
250 km/hr and/or as specified in the 
latest edition of National Structural 
Code of the Philippines

There are two (2) pronounced seasons in the province, the dry and wet 
season. The wettest months are from July to November. The other months 
of the year are generally dry with occasional rain showers.

The prevailing atmospheric condition is generally warm, humid, and salt 
laden.

GW>3.2 Earthquake and Wind Design Requirements

Plant and equipment may be subjected to both horizontal and vertical 
seismic induced accelerations of 0.40 g. or more depending on:

a) Natural period and mode of vibration
b) Damping (inherent or specifically provided)
c) Manner of failure (ductile or brittle)
d) Location (at ground level or at a higher level)
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I

The plant and equipment required under this contract shall meet the seismic 
design requirement for earthquake conditions to conform with the latest 
edition of National Structural Code of the Philippines.

It is evident from the design response spectra that the degree of response 
varies markedly with the period of vibration. It is essential, therefore, that 
any equipment, or its supporting structure which has modes of vibration or 
components with modes of vibration with a natural period longer than 0.1 
second be identified.

Provision shall be made for seismic movement by providing seismic 
movement joints between components which are interconnected and may 
have different vibratory characteristics. These joints shall be capable of 
withstanding the sum of the maximum deflection of each component 
resulting from a design earthquake.

The plant and equipment under this contract shall meet the requirements 
for a wind velocity of not less than 250 km/hr gust and/or as specified in the 
latest edition of National Structural Code of the Philippines.

GW'3.3 Sound Control

The Supplier shall ensure that the sound level of equipment covered by this 
specification, including those equipment and tools to be used during the 
performance of his works, are within the permissible limits for personnel as 
defined in DOLE'S Occupational Safety & Health Standards for Noise and 
contractual requirements for overall plant noise levels.

The sound pressure level for the modular DG set and auxiliary equipment 
shall not exceed 85 dBA measured at 1 meter distance from any point 
around the unit's enclosure or source. Sound pressure levels shall be 
indicated in the Suppliers proposal for review and evaluation by NPC.

If the Supplier expects the maximum sound level of the equipment to 
exceed the specified level at a distance of 1 meter, the Supplier shall use 
acoustical treatment features, subject to NPC’s review and acceptance, to 
achieve the sound control design objectives.

GW-3.4 Emission Standards

The DG sets shall also comply with the Emission Standards of the 
Philippine Clean Air Act. including but not limited to the following:

Pollutant Max. Permissible 
Limit (mg/Ncm)

Method of 
Sampling

Method of 
Analysis

NOx 2000 as NO2 USEPA Methods 1 
thru 4 & Method 7

Phenol-disulfonic 
Acid Method or as 
per sampling 
method

SOx 700 as SO2
1

USEPA Methods 1 
thru 4 & Method 6 
or 8 as appropriate

As per sampling 
method
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CO 500 as CO USEPA Method 3 
or 10

Orsat Analysis or 
NDIR

Particulates 200 USEPA Methods 1 
through 5

Gravimetric per 
sampling method

GW-3.5 Fuel Specifications Requirement

The basic specification for the diesel fuel oil to be used by the diesel engine 
unit wili be as follows:

I

I

Property Unit ASTM
Method Min. Max.

1. Density @ 15 C kg/L D-1289 0,82 0.88
2. Kinematic Viscosity 

{®40 °C cSt D-445 1.7 5.5

3. Flash point °C (°F) D-93 55(131)
4. Pour Point °C (°F) D-97 10(50)
5. Cloud Point °C (0F) D-2500 16(60.8)
6. Ash %wt. D-482 0.01
7. Sulfur % wt. D-4294/D-129 0.3
8. Water & Sediment % vol. D-2709 0.1
9. Water Content (by 

distillation) % vol. D-95 0.1

10. Calorific Value
HHV BTU/lb D-240/D4868 19,600
LHV BTU/lb D-4809 18,400

11. Others
a) Distillation

Temperature 90% 
Recovery

°C D-86 370

b) Carbon Residue,
10% Bottoms % wt. D-4530-85 1

1
0.35

c) Cetane Index D-976 45
d) ASTM Colour i D-1500 5.0
e) Sediment (by 

extraction) % wt. D-473 0.01

f) Copper strip
corrosion, 3 h at
50 °C

ASTM D-130 No. 1

g) FAME content % vol.
PNS EN 
14078 

modified
1.7

h) Methyl laurate 
(C12ME) % wt.

I PNS EN 
14331 

modified
0.8

i) Free Water % vol. 1.0

Although this is the base specification that will be used for Performance 
Test, NPC prefers that the engine be able to run on a wide range of fuels.
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GW-3.6 Torsional Critical Speeds

The Supplier shall ensure that the torsional vibration conditions of the units 
under dynamic conditions are satisfactory. Calculations shall be produced, 
if called for, showing the torsional vibrational stresses in the engine 
crankshaft, generator and exciter shafts resulting from torsional critical 
speeds.

GW-3.7 Plant Operating Characteristics

DG Sets shall be capable of providing the specified prime power output as 
defined in ISO 8528, under the most adverse ambient condition as specified 
in the technical specifications.

Speed and voltage control systems shall be designed to maintain the 
frequency and voltage within acceptable limits for the following loading 
conditions:

I

a) Under steady state (i.e., slowly changing) conditions, the frequency 
and voltage shall be maintained within one half percent of rated or set 
value, respectively.

b) At no time during any loading sequence shall the voltage fall below 85 
percent of rated value and the frequency fall below 95 percent of rated 
value.

c) Rejection of the total short time capability load shall not cause an 
overspeed trip nor shall rejection of the largest single load, when the 
unit is carrying the maximum load, cause a speed rise in excess of 
15% of rated speed.

The governor and excitation control systems shall be designed to permit the 
operation of the unit either isolated or in parallel with the system specified 
herein, without exceeding the active and reactive power limitations of the 
engine and generator.

DG Sets shall be designed for remote start-up and speed control including 
automatic and manual control. It shall be equipped with all necessary 
instrumentation to provide adequate monitoring and control of the unit under 
all operating conditions including “standby".

The start-up operation of the unit shall generally be performed remotely 
from the generator control and protection panel (to be installed in the control 
room) with provision of selective manual operation of the diesel generator 
set and applicable auxiliary equipment from the local control panel 
mounted/installed (per manufacturer’s standard) on the DG Set skid.

DG Set shall be capable of operation at fraction of its rated speed and at no 
load for reasonable periods of time as recommended by the Manufacturer. 
If the speed at which idle operation is permissible is lower than the rated 
speed, the Supplier shall state both the idle speed and the minimum load 
required at rated speed for satisfactory operation of the unit.
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During the above condition, engine and generator design, i.e. overspeed, 
over & under frequency capability & relay setting, must be fully coordinated 
and made compatible with the generator excitation limits to ensure that the 
generator does not suffer damage due to over excitation, continuous field 
flashing and other frequency related events.

DG Set shall be capable of starting from the “cold” condition, and of 
operating for specified time (to be specified by the Supplier) under load, 
without AC power available for motor-driven auxiliaries, if applicable.

Vibration and over-speed requirements shall be met by the DG Set as 
follows:

a) Harmful vibration stresses shall not occur during acceleration, 
deceleration and at rated speed.

b) Harmful torsional vibration stresses shall not occur within a range from 
10 percent below rated idle speed and from 5 percent above to 5 
percent below rated synchronous speed.

c) Moving parts shall be designed to withstand, without damage, the 
level of overspeed that is caused by the following:

c.1 Full short-time load rejection; plus
c.2 Margin to allow the overspeed device to be set sufficiently high 

to guarantee that the unit will not trip on full short time load 
rejection.

As minimum, the generator, exciter and flywheel shall be designed to 
withstand an overspeed of 25 percent of the rated speed without damage.

GW-3.8 Power System Characteristics

The DG Set to be supplied shall be capable of parallel operation both at 
regulation and base load with the DG sets of different make/manufacturers 
and rating/s or to the power system.

The power system with which parallel operation may be required shall have 
the following characteristics:

a) Voltage variation: +5% Nominal Voltage: 480 volts, 3 phase
b) Frequency variation: +5% Nominal Frequency: 60 Hz

GW-3.9 Service Life

The DG Sets and its auxiliary equipment shall be designed based on a 
minimum service life of ten (10) years or 61,000 running hours. 
Components for which ten (10) years life expectancy cannot reasonably be 
assured shall be designed and installed to permit safe and convenient 
replacement.
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GW-4.0 MATERIALS AND EQUIPMENT

I

I

GW-4.1 General

All materials, equipment, devices and accessories to be supplied under this 
contract shall be new and unused, free from 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 materials shall comply with the latest revisions or editions of the 
specified standards for each material specification unless otherwise 
specified or permitted by NPC. The materials selected shall be 
appropriately matched to other items complying with all applicable 
regulations, quality and dimension standards. All materials or components 
used shall be tested in conformance with the applicable specifications and 
purchased with certified mechanical and chemical properties.

The names of manufacturers of equipment and articles contemplated for 
incorporation in the work together with performance capacities and other 
significant information pertaining to the equipment shall be furnished for 
approval. Equipment or articles supplied or used without such approval 
shall be at the Supplier’s risk of subsequent rejections.

The equipment and materials to be furnished under this specification shall 
be essentially the current standard products of the respective manufacturer 
regularly engaged in the production of such equipment and materials. It 
shall be designed and manufactured for maximum safety and reliability in 
accordance with quality specifications.

Original brochures, catalogues and other related technical data sheets of 
materials and equipment to be supplied by the Supplier under this contract, 
in binder with cover, shall be submitted with the bid by the Supplier and/or 
for NPC’s review and approval prior to fabrication.

Certified mill test reports as required in the relevant sections of this 
specification and the governing codes and standards shall be furnished by 
the Supplier for NPC's record. Copies of each mill test report shall be 
submitted to NPC prior to fabrication of materials covered.

The relative experience of the Manufacturer in the business of 
manufacturing the equipment and materials shall not be less than the 
number of years specified in the relevant specifications. Experience less 
than what is required will be ground for rejection.

GW>4.2 Applicable Codes and Standards

All equipment and materials to be furnished shall be in accordance with, but 
not limited to, the latest codes and standards issued by the following 
authorities:

ABS
ANSI

American Bureau of Shipping 

American National Standard Institute
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ASME
ASTM

AWS
BSI

CE

CSA

DEMA
DIN

FM
HIS

IBC
ICS

lEC

IEEE
ISO

JEC

JEM

JIS

LR

NEC

NEMA

NESC

NFPA

NKK

OHSAS

PEC

SSPC

American Society of Mechanical Engineers
American Society for Testing and Materials

American Welding Society
British Standards Institute

European Commission

Canadian Standard Association

Diesel Engine Manufacturer’s Association

Deutsches Institutfur Normung
Factory Mutual Engineering

Hydraulic Institute Standards
International Building Code

General Standards for Industrial Control and Systems
MG-1 Motors and Generators
MG-2 Safety Standard for Construction & Guide for

Selection, Installation and Use of Electric Motors 
and Generators

International Electrotechnical Commission 
60044 Instrument Transformer
60071 Insulation Coordination
60060 High Voltage Test Technique
Integrated Institute of Electrical Engineers 
International Organization for Standardization 
9001 Quality Management System

Japanese Electrotechnical Committee

Japan Electrical Manufacturer’s Association

Japanese Industrial Standard

Lloyd’s Register

National Electrical Code

National Electrical Manufacturer’s Association
MG 1 
WC-5

ICS2

Standard for Motors and Generators 
Thermoplastic-Insulated Wire and Cable for the 
Transmission and Distribution of Electrical 
Energy
Industrial Controls and Systems: Controllers, 
Contactors and Overload Relays rated 600 Volts

National Electrical Safety Code

National Fire Protection Association 
272 Standard Method of Test for Fire and Smoke

Characteristics of Wires and Cables

Nippon Kaiji Kyokai

Occupational Health and Safety Assessment Series 

Philippine Electrical Code 

Steel Structures Painting Council
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TEMA Standards for the Tubular Exchanger Manufacturers
Association

UL Underwriter’s Laboratories
44 Rubber-Insulated Wires and Cables
508A Industrial Control Equipment
2200 Standard for Stationary Engine Generator

Assemblies

DG Set Model should be certified by any of the following internationally 
recognized certifying body/organization: CSA, UL, JIS, CE, LR, GL, NKK 
and ABS. Accordingly, supporting documents shall be submitted by the 
Bidder during the contract implementation.

In addition to the above codes and standards, the Supplier shall comply 
with all applicable national and local laws, codes, regulations, statutes, and 
ordinances.

Other internationally recognized national standards may be accepted, such 
will guarantee a quality not inferior to that guaranteed by the above 
standards. The list of these alternative standards which the Bidder 
proposes to adopt must be attached to his Bid for acceptance. In every 
case. Bidders must list fully the standards they will conform to for this 
Contract.

In case of conflicting requirements between authorities cited above or 
between authorities cited and those specified, such disagreement shall be 
resolved by NPC and its decision shall be final. The responsibility shall be 
on the Bidder to show the suitability of any alternative standard he may wish 
to use.

GW-4.3

All units, dimensions and calculations shall be in metric system.

Test of Materials

I
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 test or trials shall be made in the presence of NPC or his duly 
authorized representative.

All units, dimensions and calculations used for the project under this 
contract shall be in metric.

GW-4.4 Tropical Serviceability 

GW-4.4.1 General

In choosing materials and their finishes, due regard shall be given to the 
humid tropical conditions under which the equipment is to work. Cubicles 
used for switchgear and control cabinets in outdoor plant shall be vermin- 
proof and fungus-proof. Some relaxation of the following provisions may be
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permitted where equipment is hermetically sealed but it is preferred that 
tropical grade materials should be used wherever possible.

Totally enclosed motors and enclosures containing electrical control and 
switching equipment and instrument for outdoor instailations shall be 
equipped with temperature controlled electrical heaters. The construction of 
the enclosures and installation of heaters shall be as to ensure effective 
circulation of air while ensuring that no damage to equipment occurs due to 
overheating.

GW-4.4.2 Metals

Iron and steel are in general to be galvanized or painted, as appropriate. 
Small iron and steel plate (other than SUS 316 stainless steel) of all 
instruments and electrical equipment, the cores of electromagnets and the 
metal parts or relays and mechanisms are to be treated in an approved 
manner to prevent rusting. Cores or other components which are 
laminated, or which cannot be rust-proofed, shall have all the expected 
parts thoroughly cleaned and heavily enameled, lacquered or compounded.

GW-4.4.3 Screws, Nuts, Springs, Pivots, etc.

The use of iron and steel Is to be avoided in instruments and electrical 
relays wherever possible. Steel screws, when used, are to be zinc, 
cadmium or chromium plated or, when plating is not possible owing to 
tolerance limitations, are to be of corrosion-resistant steel. All wood screws 
are to be of dull nickel-plated brass or of other approved finish.

Instrument screws (except those forming part of a magnetic circuit) shall be 
stainless steel or cadmium plated steel. Springs are to be of non-rusting 
materials, e.g. phosphor bronze or nickel silver, as far as possible.

Pivots and other parts for which non-ferrous material is unsuitable are to be 
of approved rustless steel where possible.

GW-4.4.4 Fabrics, Cork, Paper, etc.

Fabrics, cork, paper and similar materials, which are subsequently to be 
protected by impregnation, are to be adequately treated with an approved 
fungicide. Fabrics treated with linseed oil or linseed oil varnishes shall not 
be used.

GW-4.4.5 Adhesives

Adhesives are to be specially selected to ensure that the type to be used 
shall be impervious and resistant to attack of mildew and insects. Synthetic 
resin cement only shall be used for joining wood.

GW-4.5 Interchangeability

The DG Sets and its associated auxiliary equipment shall be of the same 
Brand/Model to allow interchangeability and easy procurement of spare 
parts.
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Corresponding parts throughout shall be interchangeable and shall perform 
in identical manner if fitted in another unit. Likewise, all spare parts must fit 
accurately in place without additional machining and shall perform in no 
inferior manner to the original part.

GW-4.6 Workmanship

Workmanship shall be of first class quality and in accordance with the best 
modern engineering practice for the manufacture, assembly, test and 
commissioning of equipment, notwithstanding any omissions from the 
specifications and drawings. To have quality workmanship, only 
technicians skilled In their respective trades shall be employed.

GW-5.0 EQUIPMENT MARKING, 
REQUIREMENTS

LABELING & MISCELLANEOUS

GW-5.1 Nameplates

All equipment and auxiliaries to be supplied by the Supplier under this 
contract shall be provided with 1 mm thick of stainless steel or approved 
equivalent corrosion-resistant nameplate with clearly legible writing of 
approved size and pattern which shall be permanently attached to each 
assembled piece of equipment at an easily visible location subject to 
approval by NPC.

Nameplates generally contain the brief technical specifications or 
characteristics of each component or equipment has been designed to 
operate and shall include the following: manufacturer’s name, type of 
equipment, serial number, year of manufacture, weight. Standard Plant 
Identification Number (SPIN) if assigned/designated by NPC or indicated on 
drawings and other relevant information in compliance with applicable 
standards. Nameplate of the DG Set shall indicate the “Prime" kW Rating, 
speed (RPM), voltage, frequency and power factor. Any . special 
instructions shall also be shown and suitably attached, as much as 
practicable, to the equipment or other visible location near the subject 
equipment.

For other major components, i.e. pumps, motors, etc., the following shall be 
added: rated horsepower, speed, total head, capacity, direction of rotation 
and any other pertinent information.

Nameplates for panels, boards, etc. shall be made of laminated black and 
white plastic. The lettering shall be bold-engraved through the black layer 
so that the letters appear white.

Each equipment and plant areas (engine room, switchyard area, etc.) 
wherever necessary, shall be provided with cautionary and warning plates 
and signs in accordance with the prescribed ANSI/IEEE or equivalent lEC 
Standards for the particular equipment.

Nameplates shall be attached by screws, the use of glue is only permitted 
for fixing labels on inside of a panel where screws are not applicable due to 
physical size of equipment.
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Nameplates, labels and warning plates shall be in English.

GW-5.2 Labels

Labels contain only the Standard Plant Identification Number (SPIN) of 
each component or equipment for maintenance management and record 
purposes. In case SPIN is already factory fixed in the nameplate, labels are 
no longer required.

Labels for pumps and other rotary equipment shall be securely attached or 
installed adjacent to the equipment or as directed by NPC. For large 
equipment, i.e. tanks, piping, etc, the labels may be printed directly on the 
equipment’s external surface which shall be fixed at readily visible locations. 
In addition to labels, a direction of flow for pipelines shall also be identified 
by arrows painted with color different from the pipe base color. Size of 
labels varies with the size of the equipment.

Ail valves shall be provided with suitable labels attached to the valve 
handwheel and engraved in it the valve number or SPIN and other 
inscriptions as applicable. Valve body mounted shall be applied where 
handwheel top mounted labels are not applicable.

Labels shall be provided on both front and rear sides of MCC’s, boards, 
panels, etc.

Standard Plant Identification Number (SPIN) for instruments and other 
devices shall also be provided and inscribed in the label or nameplate as 
applicable.

Labels shall be secured by screws or by flexible wires if screws are not 
applicable such as for valves, instruments, etc.

GW*5.3 Tag Numbers/Standard Plant Identification Number (SPIN)

Tag Numbers or SPIN for all supplied equipment and materials shall be 
provided by the Supplier.

Tag Numbers/SPIN are designation codes which shall be used to achieve 
uniformity and standardization in identifying each component and 
equipment for installation, maintenance, documentation and record 
purposes. The Tag Numbers/SPIN shall be clearly inscribed in a stainless 
steel or equivalent corrosion resistant metal in accordance with the NPC 
Standard Specifications.

Tag Numbers/SPIN are generally specified or indicated on the Bid 
drawings. In case of supplied equipment, valves, instruments or devices 
are not designated with tag numbers or SPIN, the Supplier shall assign a 
number subject to the approval of NPC.

GW-5.4 Erection Marks

All members comprising multi-part assemblies are to be marked with 
distinguishing numbers and/or letters corresponding to those' of the 
approved drawings or material lists. These erection marks, if impressed 
before painting or galvanizing, shall be clearly readable.
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GW-5.5

Color banding of a code approved by NPC is to be employed to identify 
members of similar shape or type but of differing strengths or grades.

Locks

GW-5.6

Where locks are called for in the Specification, they shall be of the barrel 
type. Whenever possible, they shall be incorporated in the appropriate door 
handle. Padlocks will be acceptable on valves and are preferred for all 
outdoor equipment.

In general, all locks shall be supplied with three keys, and all locks and keys 
are to be non-interchangeable. However, in the case of an electric 
switchboard containing a number of lockable doors, all locks shall be 
operated by one key. In all other cases where a set of locks is provided 
under any section of the equipment, a group master key shall also be 
supplied. Where a group of locks is supplied under any part of the 
Contract, a key cabinet is to be supplied for the accommodation of all 
padlocks and/or keys while not in use. Padlocks and keys are to be 
engraved with a suitable identifying code or inscription and this is to be 
repeated in the cabinet on engraved labels.

Guards

Protection guards shall be provided for rotating components such as 
coupling, drive shafts, fans, etc. These shall comply with ANSI Standard 
B15.1, Safety Code for Mechanical Power Transmission Apparatus.

GW-5.7 Lifting Lugs

Each item of equipment or component which requires to be removed for 
servicing and which weighs more than 20 kg shall be provided with lifting 
lugs. Each lug shall be capable of supporting the entire unit. Lifting lugs 
shall be welded to and be of the same material as the equipment. Lug 
location shall minimize tilting of the equipment when suspended by the lugs.

GW-6.0 DRAWINGS AND INSTRUCTION MANUALS

GW-6.1 Drawings Contained in the Tender Document

The drawings contained in relevant section of this tender document shall be 
the Bid Drawings and/or Reference Drawings which shall be utilized for 
bidding purposes only. They are considered as defining the rriinimum 
requirements for the design of the equipment to be furnished and to show 
the general layout and equipment arrangement which indicate limiting or 
mandatory dimensions and elevations. However, if such indicated 
dimensions are found deemed inadequate during the implementation stage, 
changes or adjustments may be made subject to NPC’s review and 
approval.

Bid drawings which show the work to be done as definitely and in as much 
detail as possible may be used as guide by the Supplier in the performance
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of his works. Bid drawings particularly plant layout, equipment layout and 
piping layout, which require changes or adjustments to suit with actual site 
conditions or which may be modified in design/details to conform with the 
configuration of the supplied equipment shall be prepared/submitted by the 
Supplier for NPC’s review and approval. Accordingly, soft copies of said bid 
drawings may be furnished upon receipt of request by the Supplier for their 
ready reference/perusal.

Anything mentioned in the specifications and not shown on the drawings, or 
shown in the drawings but not mentioned in the specifications but which are 
obviously necessary to make a complete installation shall be considered/ 
included under the Supplier’s Scope of Works.

Discrepancies between the drawings and actual field conditions or between 
drawings and specifications shall immediately be brought to the attention of 
NPC for proper resolution. All works involving discrepancies shall not be 
started without NPC’s formal approval.

All drawings submitted by the Supplier or by any Sub-Supplier shall contain 
in the lower right-hand corner, in addition to the Supplier's name with 
signature, the date, drawing scale, drawing number and title, and contract 
number as given in the Specification. Drawing Title Blocks per NPC 
standard specifications shall be provided to the Supplier during the contract 
stage.

The drawings shall be adequate to demonstrate full compliance with the 
Contract requirements and provide NPC complete understanding of the 
equipment and its associated auxiliaries and associated works.

Ail 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.

GW-6.2 Drawings and Documents to be submitted with the Bid

The Supplier shall submit with his Bid the required copies of all the 
documents specified in Section VI - (Part II) Technical Data sheets under 
the Section “Annexes" including other documents specified in the relevant 
Clauses of the bid documents (Refer to Form No. NPCSF-GOODS-01- 
Checklis of Technical and Financial Envelope Requirements for Bidders, 
Section Vlll-Bidding Forms).

Drawings and other data or information that the Bidders may deem useful in 
the evaluation of their bids may be submitted with the bid.

GW-6.3 Supplier’s/Manufacturer’s Drawings and Instruction Manuals

GW-6.3.1 General

The Supplier shall submit to NPC five (5) copies for approval or reference, 
drawings, plans, brochures, equipment technical specifications or data 
sheets, erection manuals, calculations as required, codes and standards, 
operation and maintenance instructions and all other documents necessary
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for rendering the Works, prior to fabrication, manufacturing and/or 
purchasing all equipment and materials to be supplied under this Contract. 
The sequence of submission shall be such that information is available for 
checking or approval of each drawing or document received.

To provide the basis for programming the checking of the Supplier’s 
drawings, the Supplier shall, within fifteen (15) Calendar Days from 
effectivity date of the contract, prepare and submit to NPC for approval a 
drawing and document lists summarizing the drawings he proposes to 
submit in accordance with the requirements specified herein, together with 
the dates on which he proposes to submit such drawings. These lists shall 
be updated monthly to show the status of the drawings and documents 
submitted and any additional proposed drawings. NPC shall have the right 
to require the Supplier to submit additional information as may reasonably 
be required.

The name and signatures of the Supplier/Manufacturer's designer and 
approving officer who process the drawing for NPC's approval shall be 
included in the title block for each drawing/document submitted.

Drawings approved by NPC shall in no way relieve the Supplier from entire 
responsibility for engineering, design, workmanship, material and all other 
liabilities under the Contract.

Any manufacturing, test, installation of equipment and appurtenances and 
construction of any particular structure or portion thereof prior to the 
approval of drawings pertinent thereto shall be at the Supplier's risk. The 
Supplier shall be responsible for any extra cost that may arise in 
consequence to such risks or in correcting the work already done to 
conform with the drawings as revised and approved.

The Supplier shall be responsible for any discrepancies, errors or omissions 
in the drawings and other particulars supplied by him whether such 
drawings and particulars have been approved by NPC or not. provided that 
such discrepancies, errors or omissions are not due to inaccurate 
information or particulars furnished in writing to the Supplier by NPC.

NPC shall have the right to require the Supplier to make any changes to the 
drawings necessary to make the works conform to the intent of the 
Contract.

Should an error be found in the Supplier’s drawings during approval, or 
during construction/erection, the correction including any field change 
considered necessary shall be noted on the drawings and shall be 
resubmitted for approval.

NPC reserves the right to reproduce any drawings or prints received from 
the Supplier as may be required despite any notice prohibiting the same 
appearing on the drawing or the print. All drawings are preferred in a 
computer-aided format. However, if unable to comply with this requirement, 
manual drafted drawings will be acceptable. All CAD produced drawings 
are to be submitted in Autocad formats. All other computer-generated 
documents are to conform to Microsoft Office.
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GW-6.3.2 Bar Chart

GW'6.3.3

A Bar Chart must be submitted by the Supplier/Contractor within fifteen (15) 
calendar days from the effectivity of the Contract for NPC review and 
approval indicating the schedule of various activities for the project such as 
design, engineering, approval (brochures/drawings), manufacturing, testing, 
delivery, erection, site test and commissioning.

The “Agreed Bar Chart" shall not be revised or modified without the prior 
approval/confirmation of NPC or except where extension of the contract 
period is approved in accordance with relevant provisions of the 
specification.

If the Works is not being adequately or properly performed In any respect, 
NPC shall require the Supplier to submit a new “Agreed Bar Chart" 
providing for the proper and timely completion of the Works covered by this 
Contract.

The Supplier shall see to it that the “Agreed Bar Chart" is followed as much 
as possible. The percentage which will be the basis for judgment of the 
progress of the Works shall be computed In percent of progress in each 
different item of work and integrated on the “Agreed Bar Chart”. The actual 
value or quantity of work done divided by the value or quantity of the total 
work, respectively, and multiplied by 100 shall be the Contractor’s 
percentage of accomplishment.

The percentage of accomplishment subtracted from anticipated percentage 
on the “Agreed Bar Chart" is the percentage the Supplier is behind or ahead 
in his work.

General and Detailed Drawings and Specifications for Electro- 
Mechanicai Equipment

Before proceeding with the manufacture of the equipment, the Supplier 
shall submit for approval the applicable designs, design computations as 
required, brochures, detailed specifications or equipment data sheets, 
general assembly drawings, outline/arrangement drawings, system 
drawings (flow diagrams), and sufficient sub-assembly drawings, P & I 
diagrams, schematic and control wiring diagrams, site training program, test 
and commissioning procedures, test reports and details to demonstrate fully 
that all parts will conform with the provisions and intent of the Specifications 
and with the requirements of their installation, operation and maintenance.

The drawings shall show all necessary dimensions and tolerances, field 
joints, and sub-assemblies in which the equipment will be shipped, terminal 
boxes and wire sizes for electrical circuits and wiring diagram for power and 
control circuits.

Formats and symbols for electrical drawings and logic diagram shall be 
standardized for all the plant systems under this Contract subject to NPC's 
approval.
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GW-6.3.4 General and Detailed Design Drawings for Civil Works

The above drawings shall indicate, besides relative calculations and 
instructions, all data necessary for the design of supporting structures such 
as dimensions, weights, loads and stresses under operating conditions, 
dimensions and weights for installation, assembly and maintenance.

In addition, these drawings shall indicate all necessary details such as 
foundations, anchor, tie rods, trenches for cables and pipes, catwalks and 
supports and any other data used in the design of Civil Works.

The structures shall not substantially differ from those shown in the bid 
drawings.

GW-6.3.5 Working Plan

The Working Plan shall include the organization, working system, temporary 
yard installation, construction method, overall construction schedule, a list 
of Construction Equipment/Temporary Facilities to be used, etc.

GW-6.3.6 Progress Report

a) Monthly Reports

The Supplier shall submit to NPC on the seventh (7th) day of every 
month or as agreed prior to project implementation, written detailed 
progress report, in an approved form, indicating the stage reached 
and anticipated completion dates for the design, ordering, 
procurement, manufacture, delivery and erection of the components. 
The report should be forwarded promptly so that on receipt by NPC 
the information is not unduly out of date.

From the commencement of manufacturing works, the Supplier shall 
provide color photographs of the Works which will be attached to the 
monthly progress reports. Each photographic print shall bear a 
printed description, a serial number and the date when taken. 
Inscriptions shall be in English. Each photograph shall record or 
illustrate specific events.

b) Weekly Summary Report

The Supplier shall also prepare a weekly summary report covering all 
the site activities and submit it to NPC. This report shall include 
projected work activities for at least 2 weeks ahead of those being 
reported upon.

GW'6.3.7 Instruction Manuals

Supplier shall submit five (5) sets of the draft of Operation and Maintenance 
Manuals required for all equipment supplied under this Contract, at least 
forty five (45) days prior to test and commissioning for NPC review and
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approval. Upon approval, the Supplier shall submit seven (7) final copies of 
the O & M Manuals per plant site for distribution to the following:

Number of 
Copies/Rating Delivery Site/Group

3 Plant Site

2 Western Mindanao Maintenance Technical 
Services Division

1 Western Mindanao Operations Division

1 Mindanao Operations Department

The Manuals shall include Parts List and Preventive Maintenance Schedule 
during the life span of the DG sets and shall be submitted at least 1 month 
prior to the delivery of the DG sets.

Instruction Manuals shall be furnished by the Supplier and assembled on 
standard metric A4 sheets. Covers and binders to be used for the manuals 
shall be robust and oil-resistant.

Manuals shall contain data relevant to the equipment or system design and 
its installation, start-up, operation, lay-up, preventive maintenance, 
troubleshooting, testing and repair. Drawings and schedules which are to 
be bound into the manual shall also be A4 or A3 folded to A4.

The descriptions shall not be general or applicable to any type and size of 
Supplier’s equipment, but shall be specific with (whenever possible) 
references to drawings submitted by the Supplier.

The following requirements shall be included but not limited to:

a) List of all equipment and systems supplied and its accessory 
components complete with respective descriptions, operating 
requirements at all processes and ambient conditions, storage 
requirements, reference codes and standards, 
Supplier’s/manufacturer's specification or technical data sheets 
supported with illustrative catalogues and brochures as applicable;

b) Applicable drawings including equipment outline drawings, assembly 
drawings, system flow diagrams, single line diagram, schematic and 
control circuit diagrams (alarm and trip), interconnection diagrams of 
the generator, exciter, governor and other integral devices and other 
relevant drawings;

c) Mechanical and Electrical Parts lists itemizing type, number, rating, 
performance limits, and services required including electric power, 
water (cooling and seal), fuel and lube oil;

d) Instrument lists (including switches and probes) itemizing function, set 
points, type, catalogue number, and range;
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e) Piping Line and Valve lists itemizing type, size, material, and ANSI 
class;

f) Lists of trips and alarms complete with set points;

g) Operating procedures and instructions shall provide the operator with 
information that tells him when and how to operate the equipment, 
including precautions, limitations and set points. Procedures listed in 
step-by-step sequence shall include start-up, shutdown, normal 
operation and load variation. Troubleshooting charts and tables shall 
be used to list likely evidence of malfunction and what could be 
responsible. The effect of loss of normal power and effect of electrical 
supply frequency drop shall be addressed;

h) Preventive Maintenance Schedule for all equipment with servicing 
procedures including instructions for dismantling and/or replacing 
components, routine electrical and mechanical procedures, 
performance check and tests, checks for cleaning, lubricating and 
otherwise caring for equipment. These procedures shall include 
instrument calibration and maintenance of interlocks and other safety 
features;

i) Maintenance and overhaul instructions with step-by-step procedures 
for all anticipated equipment repairs including control system 
troubleshooting, alignment and calibration, assembly and 
disassembly. Dimension record with clearances and tolerances and 
torque values for all bolts shall be provided for reference;

j) Special/standard tools list;

k) Parts list including ASTM designation (if applicable). The spare parts 
list shall be in the form of a report that provides sufficient data 
necessary for computerized information processing. The set of data 
for a particular piece of equipment shall include, but not limited to the 
following:

k.1 Equipment identification number or SPIN
k.2 Description of part
k.3 Manufacturer/Supplier part number
k.4 Manufacturer's drawing number
k.5 Self life
k.6 Ordering lead time
k.7 Unit cost
k.8 Weight
k.9 Quantity required
k.10 Outline sketch diagram

GW-6.3.8 As-Buiit Drawings

The Supplier shall provide and keep an up-to-date “As-Built” drawings of all 
structures constructed and all equipment and accessories and 
miscellaneous works erected or installed. These drawings shall show all
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I

changes and revisions from the original drawings and specifications, 
including the exact “as-built" locations, sizes and kinds of equipment and 
accessories, miscellaneous metal works, embedded piping and electrical 
systems and other concealed items of work.

These drawings shall be kept in the Supplier’s field office but shall be made 
available at all times for review of NPC. At the end of every work, all 
entries, changes or revisions made in the drawings by the Supplier shall be 
checked and approved by NPC.

The complete and duly checked and approved “As-Built” drawings shall be 
submitted by the Supplier within thirty (30) calendar days from the 
completion of the contract in five (5) prints and one (1) set of electronic copy 
on CD/DVD. Such CD/DVD shall be suitable for any optical drive of 
computer system.

GW-6.3.9 Documents for NPC’s Records

The Supplier shall furnish five (5) copies of the following documents for 
NPC’s records;

I
a) Material Data, Material Certifications and Test Reports required by 

governing Codes and Standards:
b) Factory Test/Site Test (Performance) Results; and
c) Other Documents as may be required.

GW-6.4 Processing of Drawings/Documents

All drawings and documents to be prepared by the Supplier for NPC's 
review and approval shall be on A4 size or A3 size folded to A4 and 
submitted to, except othenwise mutually agreed during the implementation 
stage;

The Manager, Design and Development Department
National Power Corporation
BIR Road corner Quezon Avenue,
Diliman, Quezon City 1100

NPC shall review, comment or note corrections to be made and return two 
(2) copies to the Supplier within twenty (20) calendar days after receipt of 
the drawing. If corrections are required, the Supplier shall make all 
necessary corrections and re-submit within fourteen (14) calendar days for 
NPC’s review and approval. However, if the Supplier/Contractor has not 
received any reply from NPC within the twenty (20) calendar days, said 
drawings and documents are deemed approved and the 
Supplier/Contractor may proceed with the design and manufacture of 
equipment or materials. The Supplier/Contractor however, shall not be 
relieved to meet all the requirements of this specification nor of the 
responsibility for the correctness of the Supplier's/Contractors 
Drawings/Documents.

Five (5) prints with dark lines on a white background shall be furnished to 
NPC for each drawing submitted for approval. Two (2) copies, will be 
returned to the Supplier either marked “Approved”, “Approved with
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Corrections Indicated", or Returned for Corrections". Prints marked 
“Approved" or “Approved with Corrections Indicated" authorize the Supplier 
to proceed with the procurement/fabrication, assembly and construction of 
the works 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 Supplier shall finalize the drawings and 
re-submit it in five (5) copies each for final approval. Every revision shall be 
shown by number, date and subject in a revision block.

If minor revisions are made after a drawing has been approved, the 
Supplier shall incorporate the corrections on the as-built drawings to be 
submitted by the Supplier. No major revision affecting the design shall be 
made after a drawing has been marked “Approved” without re-submitting 
the drawing for formal approval of said revision.

Drawings and documents marked “Noted" without comments are deemed 
approved. If comments/corrections are indicated thereon, the Supplier shall 
finalize the drawings/documents and resubmit for NPC review and 
reference.

Failure of the Supplier to submit the approved “As-Built” Drawings and 
“Operation and Maintenance’ Manuals to NPC on the respective dates 
specified in this section, NPC shall withhold Five percent (5%) of contract 
amount from payments due to the Supplier.

GW-7.0 DISMANTLING AND HAULING REQUIREMENTS (NOT APPLICABLE) 

GW-8.0 INSTALLATION REQUIREMENTS

GW-8.1 General

The Works to be carried out at Site shall be undertaken in a safe and 
efficient manner in accordance with generally modern and industry 
accepted practice and applicable standards.

GW-8.2 Inspection at Site

Erection procedures and proposed erection check lists, if required, shall be 
submitted to NPC at least three months prior to the erection works all in 
English language. The erection procedures for each item of Plant shall be 
provided in hard-bound copies in a format and in sufficient detail to allow 
NPC to appreciate fuily how the works are to be erected, and at which 
stages inspections, alignment checks, grouting, etc. are to be carried out.

For each part of the Contract Works to be erected it shall be examined and 
passed by NPC. This particularly applies to the accurate plumbing of all 
stanchions and columns, and to the leveling, setting and aligning of the 
various parts, and to the fitting and adjusting of bearings and other parts. 
NPC reserves the right to inspect all parts of equipment in the Works and/or 
on Site but at the discretion of NPC inspection may be waived on certain 
items. This shall in no way absolve the Supplier from his responsibilities.
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Full assistance and facilities are to be afforded by the Supplier for NPC’s 
representatives to check the works. The Supplier shall be required to carry 
out dimensional checks at various stages of completion and these shall be 
witness by NPC.

The maximum personal safety must be afforded to personnel directly 
engaged under the Contract or who in the normal course of their occupation 
find it necessary to utilize temporary works erected by the Supplier or who 
frequent the working area.

The Supplier shall provide such protection and watchmen as he may 
consider necessary to safeguard the materials and stores in the area 
allocated to him together with the works on the site. NPC will not accept 
responsibility for any losses or damage which may occur during the 
execution of the Contract.

GW-8.3 Installation Requirements

The Supplier shall prepare detailed design of concrete foundations and 
associated structures of all his supplied equipment including construction 
thereof to ensure proper anchoring of the new equipment and associated 
structures in accordance with the Manufacturer’s/Supplier's 
recommendation and the requirements of the relevant civil works 
specifications and/or drawings subject to NPC's review and approval.

All electro-mechanical equipment and associated structures shall be 
installed, tested and commissioned in accordance with the manufacturer's 
drawings, instruction manuals, and drawings provided thereto. In the event 
of conflict within these documents, the Supplier shall inform NPC of the 
conflict in writing for written resolution prior to the execution of the Work.

Materials and equipment shall be handled with care at all times to prevent 
damage and defects during handling, hauling, packing/crating, loading, 
transportation, unloading, assembly, erection and any such damage and 
defects shall be repaired, replaced or otherwise make good by the Supplier 
to the satisfaction of and at no cost to NPC.

Assembly, erection and installation of all materials, equipment and its 
associated structures shall be carried out by skilled and qualified personnel 
with special training and experience in the appropriate trade.

During installation, the Supplier shall provide adequate lifting gears and 
other protective devices that may be required to prevent damage to the 
equipment during and after erection. The Supplier shall be responsible for 
the correct positioning and leveling of the equipment and auxiliaries, and 
any checking made by NPC during the course of the work shall not relieve 
the Supplier from his responsibility. The equipment shall be carefully lifted 
or glided on their respective foundations by using only approved methods 
and devices on a manner that will prevent damage during 
erection/installation. They shall be positioned on locations as shown on the 
drawings.

The equipment shall be set level and checked true to grade and alignment. 
Foundation bolts/bed plates of the number and sizes required shall be 
supplied and installed by the Supplier. The cost of which shall be included 
in the cost for the installation of respective equipment.
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The pouring of concrete to secure in place any equipment on its concrete 
foundation shall not be made until NPC has verified the correct location of 
the foundation. Should incorrect positioning be ascertained after the 
concrete pouring, the Supplier shall make the correction at his own 
expense.

Welding works for structural steels and piping system shall be by an electric 
arc process. The procedure, testing and inspection shall conform generally 
with the relevant approved standards and to the approval of NPC. Weld 
joint preparations shall be in accordance with approved standard and to 
NPC’s approval. Approval of the welding procedure, etc. shall not relieve 
the Supplier of his responsibility for correct welding, electrodes and for 
minimizing distortion in the finished structure and piping systems.

The Supplier shall identify the most convenient access and manner of 
moving the equipment out of a fixed structure/s. The Supplier shall.provide 
temporary shelter/cover (tarpaulin or equivalent type of cover) on the torn 
down part until it is properly packed and crated as required.

Any part of existing fixed structures that has to be temporarily torn down or 
damaged shall be brought back to its original form to the satisfaction of 
NPC.

GW-8.4

If applicable, the access area identified or used during the removal of the 
existing equipment and associated structures shall also be utilized in 
moving-in the new DG sets and auxiliaries. Any part of fixed structures that 
has been torn down and used as temporary access during the removal of 
the existing DG sets may be left open and provided with temporary tarpaulin 
or equivalent type of cover until the new DG sets have been unloaded and 
installed inside. Such temporary access shall be brought back to its original 
form by the Supplier to the satisfaction of NPC.

Nameboards and Advertisements

All nameboards on and adjacent to the Project Site shall only be erected 
after written approval from NPC. Before approval is given, the Supplier 
shall submit details of the location, size and layout of the proposed 
nameboard.

The use of any advertisements, publicity photographs and the like relating 
to or including reference to the Project shall be required to be approved by 
NPC prior to publication.

GW-8.5 Signs 

GW-8.5.1 General

All signs mentioned below shall be located at suitable location within the 
sight of people or the people to whom they apply. The sign shall be 
properly displayed. For temporary dangerous area (e.g. construction site), 
the signs shall be of the portable type. To avoid misunderstanding, all signs 
shall be complete, easy to understand and are mounted in the designated 
location.
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The signs shall be of weather-resistant material with sufficient life span 
under site conditions.

GW-8.5.2 Traffic Signs

I

I

For the safety of traffic on Site, adequate number of warning signs and 
prohibiting signs are to be erected at the appropriate places by NPC 
working in the area. Special attention shall be considered to Right of Way, 
One-way Streets, Speed Limits, Maximum Height or Width restrictions, 
weight restrictions. Fire-access roads, etc.

Information signs shall be used to provide the necessary information to 
personnel working on site. Examples of information signs are load-carrying 
capacities including marking of floor areas, working loads of cranes, lifting 
gear and lifts, room identification, etc.

GW-8.5.3 Signs for Emergencies

Areas which are prone to accident shall be equipped with adequate 
emergency signs of appropriate size. The emergency sign shall be stored 
and permanently displayed at the proper place to provide correct 
information which will result in fast action and also safe guard of personnel 
working on site.

Escape routes, emergency exits, fire alarms, fire extinguishers, instruction 
for special fire extinguishing agents, warnings against fire-extinguishing 
agents, first-aid equipment, telephones, etc.

GW-8.5.4 Warning Signs

Refers to the existing or possible existing danger, such as inflammable 
substances, explosive substances, corrosive or noxious substances, 
suspended loads, general danger, width/height restriction, danger or 
trapping, steps, slipping, falling, etc.

The signs shall be coloured with appropriate black and yellow strips to 
attract the attention of the people working in the area by keeping them 
aware of such existing or possible existing danger.

GW-8.5.S Prohibition Signs

Prohibition sign shall be displayed by the Supplier in areas where the 
following rules need to be closely adhered to prevent accidents such as the 
outbreak of fire, damage of equipment caused by water, etc.

Examples of prohibition signs are No smoking: no fire or no naked lights; no 
entry to pedestrians; use no water; no entry; do not start; etc.
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GW-9.0 INSPECTION AND TESTS

GW-9.1 General

The Supplier shall perform at his own expense all tests required to ensure 
adequacy of material, workmanship and conformance of equipment to the 
guaranteed data and other requirements of the specifications and 
standards.

The Supplier shall submit five (5) copies of test procedures for NPC’s 
review/approval for all his supplied materials and equipment covered by the 
Contract at least forty five (45) calendar days prior to the conduct of actual 
test.

I

NPC and/or its duly authorized representatives shall be entitled to attend 
and witness all applicable tests detailed in the relevant sections. NPC shall 
be notified by the Supplier thirty (30) days in advance about any tests 
requiring the presence of NPC or at least sixty (60) calendar days for 
factory test to be conducted outside the country.

Tests not requiring the presence of NPC shall be, in any case, notified in 
advance. In such case, the Supplier shall then proceed with the tests and 
shall submit test reports in five (5) copies to NPC at least two (2) weeks 
after the conduct of the tests, NPC's acceptance of the work by waiving 
the inspection of tests and receipt of the Supplier’s Certified Test Reports 
and Inspection & Testing Certificate shall in no way relieve the Supplier of 
his responsibility in accordance with the requirement of the Specifications.

For inspected or tested goods that fail to conform with the Specification, the 
Supplier shall either replace or make any alternations necessary to meet 
the requirements of the Specifications at no costs to NPC.

During the site test and commissioning period, the Supplier may request 
NPC to provide plant operations and maintenance personnel to assist in the 
performance of the required tests under the direct supervision and 
coordination of the Supplier for the purpose of on-the-job training.

Fuel oil, lubricating oil, lubricants, coolant, chemicals and other 
consumables required during initial filling, start-up, test and commissioning 
shall be borne by the Supplier. Cost of fuel consumed during the start-up, 
pre-testing/pre-commissioning and re-test of the performance test shall be 
borne by the Supplier. Fuel used/consumed during the performance and 
reliability tests (where generated load are already exported to the 
grid/consumers) shall be supplied by NPC.

NPC shall provide the fuel requirements of the DG sets during the 
performance/reliability tests. However, if any equipment fails to pass the 
performance tests, fuel oil requirements for the re-test of the DG set shall 
be provided by the Supplier at his own cost. The Supplier shall therefore 
provide NPC the recommended quantity at least sixty (60) calendar days 
prior to the conduct of site test and commissioning.
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Calibrated measuring and testing instruments, tools, and devices shall also 
be furnished by the Supplier. Any relevant instruments supplied and 
installed by the Supplier in the various systems of the DG sets shall 
preferably be used during the fuel consumption test. However, any other 
applicable measuring devices other than the installed instruments may be 
used as mutually agreed during the witnessing of the test or as specifically 
described in the relevant Clauses of this Specification. The cost of all tests 
and relative activities shall be borne by the Supplier.

The Supplier shall carry out all tests in accordance with the requirements 
described in the pertinent clauses of these specifications and test 
procedures duly approved by NPC. Certified test reports/results of all tests 
conducted at manufacturer’s shop/factory and at the site/s shall be 
submitted to NPC for evaluation and acceptance.

The Supplier shall be responsible in compiling, recording, and submitting 
the relative test reports. Five (5) certified test reports shall be submitted by 
the Supplier within a maximum of fifteen (15) days after the completion of 
tests.

Provide service personnel from the equipment Manufacturer/Supplier or his 
authorized local representative to be assigned at the plant for selective 
periods stated in Clause GW-16.0 from date of completion or start of the 
warranty period, to perform preventive maintenance of the DG sets and 
auxiliaries; such as checking/evaluation of operating parameters, safety 
adjustment of controls, components, assessment of operating conditions, 
cleaning, etc. This shall include any maintenance services rendered upon 
request of NPC in the event of any abnormality occurs within the warranty 
period.

Acceptance or completion certificate shall be issued only after all the 
required tests are satisfactorily conducted and results are within the 
acceptable range and the guaranteed values are met.

GW-9.2 Tests at Supplier’s Premises

GW-9.2.1 Inspection at Supplier’s Premises

NPC reserves the 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, and as often as NPC deems appropriate, progress will be 
monitored with respect to Milestone Dates in the Contract Schedule and the 
sequence of events and activities on the Supplier's Detailed Contract 
Schedule.

GW-9.2.2 Factory Acceptance Tests (FAT)

Prior to shipment and final inspection, each equipment supplied by the 
Supplier shall be given the manufacturer’s standard factory test and/or as 
required in the relevant sections of the technical specifications.

NATIONAL POWER CORPORATION VI-GW-35



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST. AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK. SULU

MinP2221500Se

The Supplier 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 NPC. Prior to the witnessing of Factory 
Test the Supplier shall remove all faults found and correct all failures noted 
to the best of his knowledge such that no functional or procedural errors will 
occur during the test.

At the commencement of the witnessing of Factory Test, all applicable 
equipment and materials shall be brought together in one place, integrated, 
and the configuration/set-up at the factory shall be identical to that to be 
installed at the site 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 Factory Test and until commencement of 
commissioning at site.

The Supplier shall immediately advise NPC should failures occur, take 
remedial action subject to NPC’s approval, and proceed with the Factory 
Test as and when directed by NPC. It shall be NPC's prerogative to order a 
repeat of all such tests that he deems may have been affected by the 
failure.

The Supplier shall ensure that during the test, all hard copies from output 
devices are 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 Factory Test. Only Supplier's personnel who are needed on 
the testing of the equipment shall be allowed in the test area.

The Supplier shall also be responsible that an accurate record of tests are 
kept and each individual test is duly initialed and dated by the Supplier and 
stamped or marked either “passed” or "failed” with annotations of 
antecedents and observations concerning the test.

For each day of testing, the Supplier shall submit to 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 NPC will 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.

a) Diesel Generating (DG) Sets

Before leaving the factory, each DG Set shall be carefully tested, 
using diesel fuel oil, by the Supplier in the presence of NPC and/or its 
duly authorized representative. Also, the Supplier shall provide the 
photograph of each DG Set nameplate to NPC prior to the shipment of 
the equipment.

The diesel engine shall be subjected to the following tests in direct 
connection with the main generator:

a.1 Starting Test and Maneuvering Test at no load
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a.2 Load Test

Load Duration

50% 0.5 hour
75% 0.5 hour
100% 1.0 hour
110% 0.5 hour

a.3 Governor Regulation Test

a.4 Overspeed Trip Test

a.5 Engine High Temperature, Low Oil Pressure and
Emergency Device Trip Test

a.6 Fuel Oil Consumption Test

a.7 Test for Vibration and Sound Level at 1m distance from DG set

After the factory test, each DG set shall be thoroughly checked and 
inspected to determine the condition of the external and internal parts. 
If defective parts are found, those parts shall be replaced or remedied 
and necessary adjustments shall be made at the expense of the 
Supplier.

Notes: 1. The use of Weighing Scale shall be the basis for the 
acceptance of Fuel Rate requirement during the 
conduct of Factory Acceptance Test (FAT) or as 
specified in the approved Test Procedures.

2. The conduct of Sound and Vibration Tests shall be 
done only once, either during Factory Acceptance 
Test (FA T) or at Site Acceptance Test.

b) Auxiliary Equipment

Certified Test Reports of the following auxiliary equipment shall be 
submitted for NPC’s review and evaluation;

b.1 Pumps performance test 
b.2 Heat Exchangers hydraulic test

c) Electrical Equipment

Electrical equipment such as generators, circuit breakers, control and 
protection panels, transformers, etc. shall be subjected to factory tests 
in accordance with the requirements as specified in the relevant 
Electrical Works specifications.
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d) Sound Attenuated/Weather Proof Enclosure

The enclosure shall be tested for Sound level @ 1-meter distance 
from any point of the unit which shail not exceed 85 dBA. Water 
tightness shall also be tested to ensure that rain water is prevented 
from entering the enclosure by conducting Rain Test equal to 100 mm 
per hour.

Note: The conduct of Sound, Vibration and Rain Tests shali be 
done oniy once, either during Factory Acceptance Test 
(FAT) or at Site Acceptance Test.

GW-9.3 Pre-Commissioning/Commissioning Test

GW-9.3.1 General

After installation of the equipment and its associated auxiliaries, the 
Supplier shall notify NPC of the date when the plant is ready for pre­
commissioning/commissioning test at site. The timing and duration of the 
test shali be as mutually agreed by NPC and Supplier and shall be 
satisfactorily completed as required under the Contract.

The Supplier shall submit personal data sheet of at least one (1) of its 
proposed Commissioning Engineers/technical staffs for NPC’s evaluation 
and approval at least one (1) month prior to testing. A certification from 
Manufacturer/Authorized Representative to prove that the said personnel 
has undergone previous test and commissioning services of similar unit/s to 
be supplied for this project shall also be submitted.

During the test and commissioning period, NPC shall provide operations 
and maintenance personnel, upon request of the Supplier, who shall assist 
in the performance of the commissioning test. The said personnel shall be 
placed under direct supervision of the Supplier/Commissioning Engineer 
and shall also serve the purpose of on-the-job training in the field of 
operation and maintenance of the plant.

The Supplier, with the assistance of NPC personnel involved in the test and 
commissioning, shall be responsible in compiling, recording and submitting 
the test reports to NPC.

Calibrated measuring and testing instruments, tools, and devices shall also 
be furnished by the Supplier. The cost of all tests and relative activities 
shall be borne by the Supplier.

GW-9.3.2 Pre-Commissioning Test

The typical Pre-Commissioning Test shall include but not limited to the 
following:

a) Alignment of engine-generator;
b) Wiring continuity test;
c) Megger testing of equipment and power cables;
d) Checking of safety valve settings;
e) Checking of settings for switches and instrument transmitters;

NATIONAL POWER CORPORATION VI-GW-38



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST, AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MlnP22Z1500Se

f) Calibration and test of C & I equipment and measuring instruments;
g) Checking and testing of AVR, eiectricai relays, CT’s and PT’s;
h) H.V. test for relevant equipment;
i) Functional test of all supplied equipment;
j) Checking for tightness, rotation, direction of auxiliary electrical motors, 

etc.;
k) Setting/calibration of relays and other protective devices;
l) Fuel injectors, fuel injection pump calibration and settings;
m) Conduct the following tests/works, as applicable:

m.1 Hydrostatic and pneumatic tests of field assembled 
equipment and piping

m.2 Lube Oil flushing of field installed engine lube oil pipe 
m.3 Chemical cleaning of field installed engine piping system

GW>9.3.3 Commissioning Test

GW-9.4

The Commissioning Test shall be carried-out after the Pre-Commissioning 
Test has been conducted to ascertain its fitness for operation and shall 
include the following:

a) Trial run of individual auxiliary equipment;
b) System sequential operation;
c) Generating unit tripping device test;
d) No load operation of DG sets;
e) Test of control systems safety and operating functions 

(Control and Protection Relays);
f) Unit synchronization;
g) Unit load test and load rejection test (at 50%, 75%, 100% and 110%);
h) Unit start-up/stop tests;
i) Automatic change-over of standby equipment;
j) Parallel Operation and Load sharing test;
k) Guaranteed Prime Power Output & Guaranteed Fuel Rate tests;
l) Reliability Test (8 hours);
m) Tests for Sound Pressure and Vibration; and
n) Tests for Electrical Equipment per ANSI and lEC standard.

Considering the expected unavailability of reliable load at the plant site, the 
Supplier may conduct the performance test to determine the Guaranteed 
Prime Power Output and Guaranteed Fuel Consumption at 100% load and 
other loads (50%, 75%, and 110%) including other applicable/required tests 
specified above at its local facility or at any local facility acceptable to NPC 
to be witnessed by personnel/representative(s) of NPC before delivery to 
respective plant. The Supplier shall provide a load bank if the performance 
test will be conducted after installation at the plant site. Accordingly, fuel 
cost to be used during the performance test at the Supplier’s facility shall be 
borne by the Supplier.

Performance Tests

The performance test shall be carried out during the period of 
commissioning test to verify the guaranteed or specified values of the 
supplied equipment in accordance with the requirements of the 
specifications which include the guaranteed Prime power output, 
guaranteed fuel rate, enclosure sound pressure level and water tightness,
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Vibration and others as required or specified in the relevant clauses of the 
technical specifications.

Performance test to determine the guaranteed prime power output and 
guaranteed fuel rate of each DG set shall be carried out in accordance with 
the approved test procedure.

All instruments, materials, and devices necessary to perform the required 
testing as well as to measure and analyze data shall be furnished by the 
Supplier. Any relevant instruments supplied and installed by the Supplier in 
each of the DG set shall preferably be used during the fuel consumption 
test to verify its accuracy in comparison with the fuel rate test results taken 
during the FAT. Any other applicable measuring devices other than the 
installed instruments may be used as mutually agreed during the witnessing 
of the test.

The Supplier shall provide key test personnel who will supervise the tests 
and collaborate closely with NPC’s representatives who are duly designated 
to participate in the conduct/performance of the test and commissioning.

All tests shall be coordinated with NPC and shall be timed to conform with 
the grid requirements. Correction factors for variations of test conditions 
from the specified design conditions shall be stated in the Test Procedure to 
be submitted by the Supplier for NPC’s review and approval.

Performance Test Procedures to be submitted by the Supplier shall include 
the following:

a) Introduction:
b) Purpose of Test;
c) Procedure for the Test:
d) Simplified diagrams indicating test envelope, test points and 

measuring equipment:
e) Test data and parameters to be measured:
f) Step by step calculations indicating how the test data are used to 

arrive at the final results:
g) Forms to be used; and
h) Correction curves and other curves or tables to be used in the test 

(correction curves shall be submitted with the Bid)

Acceptance of the equipment shall be on the basis of the satisfactory 
results of the performance tests meeting the guaranteed values.

GW-9.4.1 Diesel Generating (OG) Set

All tests shall be performed in accordance with the approved Test 
Procedures submitted by the Supplier and shall include but not limited to 
the following:

a) Governing Test: gradual speed change from zero to full load and 
instantaneous speed change with 25% load on or off

b) Overspeed Trip Test
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c)

d)

Low Pressure, High Temperature and Emergency Device Trip 

Load Test & Fuel Oil Consumption Test

50% load 
75% load 
100% load 
110% load

0.5 hour 
0.5 hour 
1.0 hour 
0.5 hour

e)

Before each test, the DG set shall be stabilized at a given load for 
duration of thirty (30) minutes or as recommended by the 
Manufacturer. After the stabilization period, initial readings shall be 
recorded and succeeding readings shall be taken every ten (10) 
minutes thereafter for a period as specified above. As minimum, there 
shall be three (3) test runs at each test point for both the power output 
and fuel oil consumption. The computed results shall be the time- 
weighted average of related readings.

Ten percent (10%) overload test shall be carried out no more than one 
(1) hour every twelve hours. 100% load test may be separated in 
several times.

The results of the test at 100% load for one (1) hour shall be the basis 
in determining the required guaranteed rated power output and 
guaranteed fuel consumption.

Test for Enclosure Sound Pressure Level, Water Tightness, and 
Vibration.

The above test shall be determined during the Load Test at 100% 
Load. Refer also to the requirements as noted in item “d)” of 
Clause GW-9.2.2.

GW-9.4.2 Auxiliaries and Associated Electrical Equipment

All applicable auxiliary equipment shall be tested to assure proper operation 
and performance to conform with the guaranteed and expected 
performance values specified in the technical data sheets. Tests shall be 
performed in accordance with the approved test procedures submitted by 
the Supplier.

GW-9.5 Reliability Test (8 hours)

After the Supplier has notified NPC that the DG set is ready for corrimercial 
sen/ice including its associated auxiliary equipment, and provided NPC is 
satisfied that the DG sets are ready for commercial service, the DG sets 
with all its associated auxiliaries are required to operate under the normal 
working conditions of the power plant and within the limits of output 
specified or at any load available at site and operating continuously without 
major failure for a period of eight (8) hours or at any programmed/scheduled 
operating hours available at the plant site.

The plant will be operated by the NPC staff under the supervision of the 
Supplier’s Commissioning Engineer during the reliability test period.
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The Reliability Test shall be carried out in accordance with the applicable 
codes and standards and the approved test procedures.

Should any major failure occur in the DG set or any portion of the supplied 
associated equipment due to, or arising from, faulty design and materials, 
sufficient to prevent safe and full commercial use of the plant, the reliability 
test shall be considered void and the reliability test period of eight (8) hours 
shall be recommenced after the Supplier has remedied the cause of defect.

Reliability Test would be considered a failure for any one of the following 
major causes:

a) Plant tripping due to above causes;

b) Failure to start-up/shut-down as and when required according to 
normal procedure:

c) Major defects to warrant plant shut-down or interruption for repair 
which would otherwise affect safety or personnel and/or plant and 
equipment: and

d) Failure to respond correctly during the run back or emergency trip 
when initiated accidentally.

In case of the above failure, the reliability test period of eight (8) hours or at 
any programmed/scheduled operating hours available at the plant site shall 
recommence after the Supplier has remedied the cause of defect.

In the event that the programmed or scheduled operating hours available at 
the site are less than eight (8) hours per day, the remaining unused 
reliability test hours as required shall be continued the following day to 
complete the required 8-hour test.

GW-9.6 Tests Failures

If any equipment or component fails to pass any test, NPC may direct the 
Supplier to make any necessary corrections or alterations for defects or 
order equipment/component replacement, as maybe deemed appropriate. 
Any and all expenses due to additional tests or retests made necessary by 
failure of Supplier's supplied equipment/component, i.e. failure to meet the 
guarantees and other requirements of the specification, shall be borne by 
the Supplier. The costs of witnessing the Factory Tests by NPC or its 
representative(s) as a result of re-test to be conducted on the equipment 
shall also be borne by the Supplier.

If the results of the performance test at site show that the equipment failed 
to meet the guaranteed Prime power output and/or the guaranteed fuel oil 
rate, the Supplier shall be given two (2) weeks maximum from the 
completion date of the performance test to make any necessary corrections 
or alterations of defects before conducting the retest. The Supplier may 
request time extension for any corrections subject to NPC's 
evaluation/approval of corresponding justification for such extension. One 
(1) retest is allowed only during the required two (2) weeks maximum period 
including trial runs. If the results of the latest test/retest failed to meet the
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guaranteed prime power output and/or the guaranteed fuel oil rate, then 
these results shall become the basis in applying the applicable penalties.

Penalties specified in the relevant sections of this Specification shall be 
applied in case tests or retests at site for the DG sets, transformers and 
associated equipment have failed to meet the relative guaranteed data.

NPC shall have the right to reject DG sets whose fuel oil rate during test 
deviates to more than +5% of its guaranteed fuel oil rate and/or the prime 
power output is less than its guaranteed power output.

NPC shall also have the right to reject the DG sets if it fails during tests to 
comply with the Standards of the Philippine Clean Air Act and Sound 
Pressure Level as required in the Technical Specifications.

GW-9.7 Test Reports/Certificates

Five (5) certified copies of the reports of all NPC’s specified tests and other 
manufacturer standard tests shall be furnished to NPC within a maximum of 
fifteen (15) days following the completion of the tests.

Test certificates shall include, in addition to the test results, the following 
information:

a) Date of the performance of test;
b) Equipment data; and
c) The equipment serial number.

The Supplier shall bear the cost of furnishing these records and reports.

GW-9.8 Waiver of Factory Tests Witnessing/Inspection by NPC for Equipment 
to be Furnished by the Supplier

If NPC opted not to witness the Factory Tests, NPC will issue a Certificate 
of Waiver of Tests Witnessing/Inspection for the equipment and materials. 
In such case, the Supplier shall proceed with the Factory Tests in 
accordance with the requirement of the specification and the manufacturer’s 
test procedures as approved by NPC.

Issuance of the Certificate of Waiver of Tests Witnessing/Inspection for 
equipment required to be witnessed by NPC or its authorized 
representative(s) however, shall in no way relieve the Supplier of his 
responsibility to conform to the approved test procedures and the 
requirements of the Specifications.

GW-10.0 TRAINING OF NPC PERSONNEL 

GW-10.1 General

The Supplier/Manufacturer shall extend all possible assistance and 
cooperation to NPC regarding the transfer of technology and developing 
expertise in the area of engineering, operation and maintenance of the DG 
sets and associated electrical equipment.

NATIONAL POWER CORPORATION Cl VI-GW-43



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST, AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP22Z1500Se

The Supplier shall plan, develop training module and program schedule 
which shall be submitted to NPC for approval and shall cover all plant 
systems such as mechanical and electrical equipment, auxiliary equipment 
and associated facilities, control and instrumentation system, maintenance 
and operational considerations.

The components of the training modules shall include but not limited to the 
training procedures/methodology, instructional materials such as audio 
visual materials, tapes and slides, and manuals for each trainee.

The training course shall be conducted in as short period as possible but 
enough to be able to properly train and make ready NPC technical 
personnel who will be responsible for the safe and reliable 
operation/maintenance of the plant.

The training program shall be adequate for the trainee to acquire the 
necessary expertise and competence in the area of engineering, operation 
and maintenance and as trainors for in-house technology transfer program 
of NPC.

Five (5) sets of materials included in the training modules shall be turned 
over to NPC upon completion of the training. An evaluation shall be jointly 
undertaken by the Contractor and NPC's representative on the adequacy, 
appropriateness and relevance of the training and the program 
effectiveness after the training.

The training program shall be conducted by expert/s who are 
knowledgeable and well trained by the DG set manufacturer or his 
authorized representative.

The Supplier shall employ qualified English speaking instructors and 
training coordinators during the conduct of the training program.

The Supplier shall conduct the training program preferably at the plant site 
or at any venue convenient and acceptable to both NPC and Supplier.

The cost of training of all involved NPC personnel at Plant site shall be 
borne by the Supplier and shall be included in the bid price.

Upon completion of the training, the Supplier shall issue the participants 
with Certificate of Completion.

GW-10.2 Operation and Maintenance Training at Site

The Supplier shall conduct training at the Plant Site of NPC’s personnel 
who will be assigned to operate and maintain the plant. All the existing 0 & 
M Plant Personnel, but not less than four (4) NPC Personnel from plant, 
shall participate in the training program. The Supplier shall provide a 
comprehensive training program related to design application, operation 
and maintenance, including trouble shooting of the Supplier’s supplied 
system and equipment starting from Start of Pre- 
Commissioning/Commissioning and thereafter up to the issuance of 
Certificate of Completion.
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c

The contents of the training program shall include but not limited to:

a) Lectures on Diesel Power Plant principles in management and 
practices for operators, technicians and in maintenance personnel:

b) Hands-On Training on Operation and Maintenance training program 
covering electrical, mechanical and instrumentation and control which 
include an understanding of the software and a working knowledge of 
the database for additions, modifications, deletions and the practical 
use of diagnostic programs.

c) Proper maintenance during long period of standby condition.

Said training program shall be submitted to NPC for approval. The program 
shall contain the schedule of activities summarizing the time and duration 
(not less than three days) and the corresponding topics/content of the 
program.

The timing of the training should be such that the participants will be 
equipped with sufficient know-how to participate in the pre-commissioning 
and commissioning tests of the Plant.

During pre-commissioning, commissioning, and performance test period, 
the Supplier may request NPC to provide operations and maintenance 
personnel to assist the Supplier in the operation and maintenance of his 
supplied equipment under the direction of the Supplier for the purpose of 
on-the-job training.

NPC shall have the right to send to the Site its personnel intended to 
operate and maintain the equipment supplied under this Contract. The 
Supplier shall use his staff to instruct these personnel relative to the 
operation and maintenance of the equipment.

GW-11.0 CORROSION PROTECTION AND PAINTING 

GW-11.1 General

I
The Supplier shall apply corrosion protection and painting to all equipment 
and materials to be furnished in accordance with the minimum requirements 
specified in this section.

Generally, the DG sets and associated equipment including its enclosure 
shall be shop primed and finish coated in accordance with the 
Manufacturer’s standard practice. An adequate supply of touch-up paint 
shall be supplied by the Manufacturer/Supplier which shall be used for 
painting surfaces that will be damaged during transport and installation 
works including surfaces that show signs of corrosion. Color of Final 
painting shall be per Manufacturer’s standard, unless otherwise specified in 
the pertinent provisions of the specifications. Preferably, final color shall be 
similar to the existing color of the equipment and structures or as 
directed/approved by NPC.
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The Supplier shall be responsible for the adoption of preparation 
procedures and protective coating systems which are suitable for the 
environment experienced by the various components/elements of the Plant.

Where a specific coating system is mentioned elsewhere in the 
specification, the Supplier shall accept responsibility for the suitability for 
such system. The Supplier has the option to nominate an alternative 
coating system for the approval of NPC.

Within sixty (60) calendar days from the award of the Contract, the Supplier 
shall submit for the approval of NPC, a full schedule of coating systems 
including the following information:

a) Plant item name;
b) Protective coating systems including number and thickness of coats;
c) Short list of protective coating manufacturers and applicators:
d) Surface preparation;
e) Workshop action; and
f) Final color schedule which NPC will provide during the Contract stage 

or as specified in the relevant sections of this specification.

GW-11.2 Treatment for Shipping

The various items which do not fall under the paintings or lining 
specifications in the documents shall be surface treated for shipping.

The various items to be shipped shall be thoroughly cleaned before 
shipment so as to eliminate dirt, rust and grease, all welding slugs and 
spatters, and loose metals.

All metallic machined surfaces shall be covered with a protective coating. 
This coating shall be effective against salty air and shall be easily 
removable at site.

All iron or steel external surfaces shall be covered with two (2) coats of 
protective anti-rust paint.

All internal surfaces of tanks shall be coated with an easily washable 
corrosion preventive compound.

Piping, valves and other parts that have undergone hydraulic tests and 
which cannot be completely dried should be treated with water-absorbing 
corrosion inhibitor before the application of protective coating.

GW-11.3 Application of Paint

Before any painting is made, all surfaces must be prepared properly by 
removing all rusts, scales, welding slugs and spatters, grease and 
encrustation of any nature. Steel surfaces shall be white blasted in 
accordance with Steel Structures Painting Council Standard. The various 
paints to be used shall be of approved quality and type.
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No painting shall take place outdoor during the presence of rain, fog, dew or 
where the surfaces may be otherwise damp; in particuiar and no application 
of paint should be made on plaster surfaces that are not completely dry. No 
coating shall be applied unless the surface is at minimum of 3°C above dew 
point.

For successive coats, first coat shall be dried hard before the second coat. 
The color of successive coats must be sufficiently different to allow easy 
identification of the sequence of painting of surfaces for control purposes.

Paint shall not be applied to machined surfaces, corrosion resistant 
materials or linings, unless othenMise specified in the relevant sections of 
the specifications.

All contact surfaces of field-welded connections shall be masked at a 
distance of 100 mm back from the weld joint and shall be suitably protected 
against corrosion.

For non-insulated surfaces exposed to high temperature two (2) coats of 
aluminum modified silicone with a volume solid of 42% + 2% high 
temperature paint shall be applied.

For internal surfaces for the receipt of oil, three (3) coats of paint having a 
phenolic-base or equivalent shall be applied. As minimum, first coat shall 
be applied with 80 microns DFT of zinc rich polyamide epoxy primer. 
Second and final coat shall be applied with 100 microns DFT polyamide 
epoxy for each coat. External surfaces shall be painted with 80 microns 
DFT of zinc rich polyamide epoxy primer on first coat. On second coat, 160 
microns FTF of intermediate chlorinated rubber shall be applied and 80 
microns DFT chlorinated rubber topcoat as final coat.

All other equipment and piping shall be prime coated with 80 microns DFT 
zinc rich epoxy paint and 80 microns DFT of chlorinated rubber for each 
intermediate and top coat.

Exposed fabrication, erection, or shipping marks shall be cleaned off and 
the areas touched-up shall be painted to match the adjacent surfaces.

For surfaces where blast cleaning and a wash primer are specified, touch- 
up painting shall include application of the wash primer before the touch-up 
coats.

Equipment and auxiliaries which are shop-fabricated/assembled and have 
already been provided with final painting shall no longer require painting at 
the site except for painted surfaces which have been damaged during 
transport and/or installation works, shall require touch-up painting. Color of 
final painting shall be as designated and approved by NPC.

Final tests and inspection shall be carried out by the Supplier to ascertain 
the correspondence of the paintwork to the prescribed color and treatment. 
These tests will indicate whether or not the paintwork is correctly applied 
and is free from wrinkles or roughness which might affect the adhesion of 
the protective coating.
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Should the measured dry film thickness result to less than the specified 
one, the Supplier shall apply additional paint to the coat inspected or shall 
increase the thickness of succeeding coat, as applicable, to assure the 
specified total dry film thickness.

GW-11.4 Hot Dip Galvanizing

The zinc protective coat shall be adherent, smooth and free from 
discontinuity and imperfections such as bubble, porosity, cracks, or other 
irregularities of the protective layer.

The thickness of applied layer shall correspond to a minimum rate of 600 
gm/m2 or as approved by NPC.

GW-12.0 SPARE PARTS AND TOOLS

The lists of Spares and Tools in a form to be filled up by the Supplier as 
specified in Part II - Technical Data Sheets, are preliminary and subject to 
changes to conform with the final design and model/brand of the proposed 
equipment (per manufacturer’s standard).

The Bidder shall indicate "N/A" to the respective items in the said lists if 
found not applicable to the brand/model of the proposed equipment. 
However, NPC reserves the right to request the Supplier to provide the 
same or its equivalent if it is determined to be "required or necessary" 
during the evaluation, checking and review/approval of the final lists to be 
submitted by the Supplier during the Contract Stage at no cost to NPC.

GW-12.1 Spare Parts

The Supplier must have an established local Service Center (Owned or 
Officially Accredited) with experienced technical personnel that will promptly 
and efficiently cater to the repair, maintenance and spare parts 
requirements of the supplied unit/s during the warranty period.

The Supplier shall supply, deliver and install as required (consumables are 
by supply and delivery only like filter elements, fan belts, lubricants, oils and 
coolants, injector tips, etc.) all the spare parts including labor and travel time 
necessary for replacement or repair works during the warranty period. The 
supply shall include all the spare parts specified in the specification and 
Technical Data Sheets, and all other replacement parts required to sustain 
the operation of all the DG sets during the warranty period. Quantity of 
specified/listed spare parts which are not sufficient and will require 
additional spares during the warranty period shall be provided by the 
Supplier at no cost to NPC.

Spare parts shall include all the items that are expected to be consumed or 
replaced during the test and commissioning stage and these shall be 
identified and submitted in the form as specified in the Spare Parts List in 
Part II - Technical Data Sheets. However, should the Supplier borrow any 
items from the supplied Spare Parts during the test and commissioning, a 
replacement shall be ordered immediately.

NATIONAL POWER CORPORATION VI-GW-48



I
BID DOCUMENTS

SECTION Vi - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST, AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP2221500Se

I

All the spare parts shall be delivered/arrived at the plant site before the start 
of test and commissioning, complete with markings showing the description 
or code numbers to facilitate identification and retrieval.

All spare parts shall be delivered into storage areas nominated by NPC and 
the delivery will be deemed to be complete when the packages have been 
opened by the Supplier, their contents checked by NPC, and articles 
reprotected and replaced by the Supplier to the satisfaction of such 
representatives or assembled Into units at NPC’s option and stored as 
directed by NPC. Damaged or incorrect item shall be replaced by the 
Supplier at his own cost.

All bidders are required to submit in their proposal the detailed list of spare 
parts to be supplied with its coiresponding costs and in the form as 
specified in Part II - Technical Data Sheets. This list is preliminary and 
subject to changes in order to conform with the final design without any 
additional cost. The final list of spare parts shall be submitted to NPC for 
approval not later than one (1) month prior to the delivery of the equipment.

GW>12.2 Tools and Appliances

The tools and appliances recommended by the manufacturer and are 
deemed required for the following specific purpose of the equipment to be 
supplied under this Contract shall be provided by the Supplier including 
tools that are specified below and in the relevant Electrical Works 
specifications. A complete detail shall be listed in the Schedule of Tools 
and Appliances and shall be submitted with the bid in the form as specified 
in Part II - Technical Data Sheets, of the bid document.

a) One (1) set of special/standard tools and instruments required for 
start-up, test and commissioning, operation and normal/overhaul 
maintenance of the whole of the equipment and auxiliaries furnished 
by the Supplier.

I

I

b) Any special tools or appliances required solely for erection purposes.

Special tools are defined as ail tools required for installation, assembling, 
dismantling and adjustment of all the works and usually not available in a 
standard machine shop or retailing store.

Each tool or appliance is to be clearly marked with its sign for purposes of 
identifying the function of each tool and the specific item(s) for which it is 
used. Each set of tools and appliances listed above shall be fitted into a 
custom built lockable box clearly marked with the name of the item or 
equipment for which they are used and with a list of the tools contained, 
stamped and attached on an attached metal tab.

If the weight of any box, or its size, is such that it cannot be conveniently 
carried, it shall be supported on steerable rubber tired wheels. All large 
tools and wrenches shall be mounted on a suitable shadow board arranged 
for wall mounting.

Every special tool and instrument shall be accompanied or furnished with 
maintenance or instruction manuals in English language.
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All tools and appliances supplied shall be handed over to NPC in perfect 
condition at the time of taking over.

Alt bidders are required to submit in their proposal the detailed list of special 
tools to be supplied in a form specified in Part II - Technical Data sheets. 
This list is preliminary and subject to changes in order to conform with the 
final design without any additional cost. The final list with the corresponding 
brochures/catalogues shall be submitted to NPC for approval not later than 
one (1) month prior to the delivery of the equipment.

GW-13.0 PACKING, SHIPMENT AND STORAGE

GW-13.1 Packing/Crating

The Supplier shall effect proper packing/crating to ensure that equipment 
and components are adequately protected from damage during shipment 
and subsequent storage. Utmost care shall be observed in packing/crating 
delicate equipment and electronic devices such as control panels, 
instruments, and other sensitive parts or components.

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 Supplier shall make sure that these parts are re-inserted or 
reassembled prior to shipment. Other fluids (coolant, fuel oil, lube oil, etc.) 
shall be drained only if the Supplier deems it necessary.

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 'J4 inch (13 mm) or thicker 
plywood disc, or suitable alternate, bolted to the face of the flange.

Threaded or socket weld connections shall be protected with screwed or 
snap on type, securely held plastic protectors. Cast iron plugs are not 
acceptable for protection unless part of the permanent assembly.

Butt-weld connections shall be protected by wooden disks that cover the 
entire weld end area, and shall be secured by metal straps and fasteners.

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. Where 
shipment is braced internally, it shall be marked conspicuously, "Remove 
internal braces before testing and operating”.

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.
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As the shipment may be left in open storage at the designated place, the 
Supplier shall ensure that the delivered items have appropriate protection 
from water and other elements.

All delicate electrical and mechanical parts susceptible to damage from 
moisture shall be packed in hermetically sealed container or other approved 
containers within their packing cases, with all machined surfaces coated 
with a rust preventive compound. All sealed packages shall include bags of 
silica or equally moisture absorbing chemical. When electric space heaters 
are provided for that purpose, these should be wired to the outside of the 
equipment so that energization immediately upon receipt is possible without 
disassembly of crates, etc. This also requires that no combustible material 
be left inside the equipment.

All equipment belonging to the same system/skid shall be properly marked 
and packed in the same crate as much as practicable. The Supplier shall 
not mix equipment and parts of one system with another to avoid confusion 
during assembly.

Valves, including its bolts, nuts, and washers, shall be segregately packed 
and properly marked according to plant system, size, and number of pieces.

All temperature gauges, pressure gauges, switches, transmitters, and other 
instruments shall be properly marked and carefully packed so as not to 
break the associated glass and undue damage to the threaded portion.

All spare parts shall be packed In a sealed container including special and 
standard tools in their separate sealed toolboxes.

All packages, crate boxes, drums, bags, bundles, or other containers or any 
loose pieces shall carry the following identification marks on the two (2) 
sides in black with a stencil proof ink or paint by means of block letters not 
less than 30 mm high, i.e.

I

NATIONAL POWER CORPORATION

CONTRACT NO.
ITEM NO.
PORT OF DISCHARGE 
DESCRIPTION

OF CONTENT 
NET WEIGHT 
GROSS WEIGHT 
DIMENSION 
CRATE NO.

_kgs.
_kgs.

m3

All packages shall be forwarded with a copy of packing list placed inside the 
package and another copy thereof contained in a waterproof envelope 
placed outside the package. The packing list shall give all information on 
the package such as package no., packing appearance, net weight, gross 
weight, dimension, measurement, and description of the equipment
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including storage and handling instructions with descriptions for periodic 
inspection and/or storage maintenance to ascertain that no deterioration will 
occur during storage.

Prior to shipment, the Supplier shall furnish NPC advance copies of all 
packing lists and other pertinent documents.

The Supplier shall employ methods that will warrant safe delivery of 
equipment to its ultimate destination, with careful consideration given to the 
type of commodity, method of transportation, destination, storage time, and 
storage facilities at point of destination.

GW-13.2 Shipment/Transport

The Supplier shall be responsible for the sea and land transportation of the 
equipment, materials and supplies required under this Specification and 
shall ensure that they are safely and timely delivered to the specified site. 
Supplier shall be deemed to have visited the plant site and other areas on 
the route of delivery, including port facilities, inter-island shipping facilities, 
island transport, access roads, bridges, railways and to have acquainted 
themselves with all factors that will affect the cost of shipping and freight to 
Site.

Any damages to the roads, bridges, railways, ports, etc. arising out of 
neglect of Supplier shall be the responsibility of the Supplier. Likewise, any 
additional claim attributable to Supplier’s lack of knowledge or 
understanding on existing conditions of the site shall not be given due 
credence.

The Supplier shall ship the materials and equipment on clear commercial 
bill of lading and the cost of all freight, insurance, shipping, handling and 
road transport charges shall be included in the Bid Price.

Upon arrival of equipment and materials at site, NPC and the Supplier or 
their authorized representatives, shall jointly verify the plant equipment to 
be stored at site following the steps below;

a) Inspection and verification of the packing list;
b) Visual inspection of the condition of the packing and its surfaces; and
c) Partial opening of the crates and plastic sheet protection of the plant 

auxiliary equipment and DG sets to verify the content and its physical 
condition and to check pilferage or damage during shipment and 
storage.

A record shall be prepared carefully noting all eventual shortages, defects 
or damages, signed by the Supplier and concurred by NPC. All shortages 
and damages noted shall be immediately replaced by the Supplier at his 
own cost and shall ensure the timely delivery of replacement without 
affecting the agreed overall project implementation schedule.

The Supplier shall keep a proper store ledger carefully noting all 
movements of materials within the project site. NPC has the right of 
access to the ledger, which shall be kept by the Supplier on site at all times.
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Shipment of equipment and materials to be supplied by the Supplier should 
be through carriers of Philippine registry. However, goods may be shipped 
by a carrier which is not a Philippine registry provided that a certification of 
its non-availability is issued by the nearest port authority within ten (10) 
calendar days from the date the goods are ready for shipment.

GW-13.3 Storage

The Supplier shall be responsible for securing all his supplied equipment at 
a place designated by NPC until the completion of the erection/installation 
and test. Any loss and/or damage of said equipment at said storage area 
shall be the responsibility of the Supplier.

If the equipment and materials to be supplied by the Supplier will not be 
immediately required for installation at the specified site/s, the materials and 
equipment shall be carefully stored and maintained at such place and in 
such a manner as NPC may direct until such time as they are ready for 
installation/erection.

If the Supplier desires to use any storage area other than those designated 
by NPC, he may do so at his own expense and subject to the approval of 
NPC.

Any part or auxiliary equipment which are exposed to the open and need to 
be protected from rain, dust or other elements that may result to damage 
and deterioration of said equipment, the Supplier shall provide with 
temporary tarpaulin or equivalent type of cover until the they have been 
installed in their respective areas.

The Supplier shall treat the wooden equipment crates/packages and the soil 
under the equipment 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. Materials to be used shall be a 
solution commonly used by licensed companies or entities engaged in pest 
control or pest eradication. Banned solutions must never be applied. 
Applications of the solution shall be in accordance with the manufacturer’s 
recommendation.

GW-14.0 CLEAN UP

When the Works are completed and before the issuance of the Certificate of 
Completion is made, the Supplier shall remove from the Site, without expense 
to NPC, all temporary structures, all materials and rubbish of every sort, shall 
fill and dress all holes and cavities made for his convenience, and shall leave 
the whole area in good order and condition, all as required and directed by 
NPC.

GW-15.0 CERTIFICATE OF COMPLETION AND ACCEPTANCE

When all the works and services have been satisfactorily completed as 
required in the Contract, the Supplier may give notice to this effect to NPC. 
The notice shall be the basis for the issuance of Certificate of Completion in 
respect of the works within fifteen (15) days of receipt of such notice;
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After the lapse of the warranty period, provided that there are no defects found 
and/or pending repair works (including completion of the required Supplier’s 
Service Personnel Services specified in Clause GW-16.0 (Guarantee) as 
certified by the Plant Manager), NPC shall issue the Certificate of Final 
Acceptance.

GW-16.0 GUARANTEE

The Supplier shall guarantee that upon receipt of NPC’s Notice of Request, 
he will promptly repair, and/or replace, at his own expense, equipment and 
machineries, against defect in design, workmanship and materials and shall 
include labor, parts and travel time for necessary repairs at the plant site 
effective from date of issuance of Certificate of Completion for a period of 
twelve (12) months.

However, if any DG sets or plant system/s has been put into commercial 
operation even before the issuance of the Certificate of Completion, the 
warranty period of the particular DG sets or plant system/s shall commence 
on the first day of the commercial operation. Commercial operation shall 
mean when generated loads are already exported to the grid/consumers 
following the successful performance/reliability tests. Accordingly, a 
Certificate shall be issued by the implementing group and/or plant head 
stating that the Warranty Period has started for the particular DG sets or 
plant system/s with the date stipulated thereon.

The Supplier shall also provide the services of the equipment 
Manufacturer/Supplier or his authorized local representative (a service 
technician who has complete knowledge of proper operation and 
maintenance of the DG sets) for a period of not less two (2) days in two (2) 
separate visits which will coincide on the first two (2) scheduled periods of 
preventive maintenance (every 250 hours or per manufacturer’s 
recommended hours) of at least one DG set during the warranty period at 
no cost to NPC to perform the following, but not limited to:

a) Checking/inspection of installed equipment:
b) Conduct evaluation and assessment of operating parameters;
c) Make necessary adjustment on instruments and controls;
d) Perform/supervise necessary cleaning, repair, trouble shooting, parts 

replacement: and
e) Provide training and/or informative instructions similar to items “a)” to 

“d)” above to NPC Plant Operation and Maintenance Personnel. Such 
training/instructions shall be conducted (Hands on) in such a way that 
NPC Plant 0 & M Personnel would be able to perform reliably and 
satisfactorily on similar DG sets supplied under this contract.

This shall include any maintenance/repair services rendered upon request 
of NPC in the event of any abnormality occurs within the warranty period. 
For minor repairs/replacements/adjustments as determined by the Supplier, 
plant maintenance personnel who had undergone training conducted by the 
Supplier may perform the necessary repairs/replacements/adjustments, if 
authorized by the Supplier through any means of available communications.
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provided that such repair shall not relieve the Supplier of Its obligation under 
the contract if such repair is not done properly.

The guarantee period of twelve (12) months shall be exclusive of any 
downtime attributable to the Supplier. In case of DG sets downtime occurs 
during the warranty period due to fault of the Supplier, the downtime hours 
shall be added to the 1-year warranty period which shall start upon receipt 
by the Supplier of NPC’s Notice of Request for Supplier’s Repair Services. 
Hence, the warranty period is extended with the equivalent downtime 
attributable to the Supplier.

Provided further that the release of the warranty bond/security is without 
prejudice to terms provided by Clause GW-15 and shall be done after the 
warranty period plus downtime attributable to Supplier, if any as certified by 
the concerned end-user.

Accordingly, the warranty bond shall be extended.

In the event that undue delay is being caused by the Supplier for failing to 
attend the requested maintenance/repair services within ten (10) calendar 
days, NPC reserves the right to attend/complete the maintenance/repair 
services at the risk and cost of the Supplier. The decision of NPC in this 
regard shall be final. Accordingly, a penalty shall be charged to the 
Supplier as follows:

Penalty = Prevailing electricity rate in pesos per kW-day x DG set rated 
capacity x number of shutdown days counted from 11th day of 
Supplier’s acknowledgement to NPC’s request without action.

The Supplier guarantees that when the equipment and/or material are 
placed in operation and/or use, it will perform in the manner as set forth in 
the Contract.

GW-17.0 MEASUREMENT OF PAYMENT

Measurement for payment for all works shall be based on the bid price of 
each item as shown in the respective Schedule of Requirements. The cost 
shall cover all works required and described in the pertinent provisions of 
the specifications and for the satisfactory completion of each work.

Failure of the Supplier to submit the approved "As-Built" Drawings and 
"Operation and Maintenance' Manuals to NPC on the respective dates 
specified in Clauses GW-6.3.7 and GW-6.3.8, NPC shall withhold Five 
percent (5%) of contract amount from payments due to the Supplier.
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SECTION VI - TECHNICAL SPECIFICATIONS

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 with high quality workmanship, in 
accordance with generally accepted modern 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 submit 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.

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

AW-1.4 Certification of Materials

The Contractor shall submit to the NPC Representative signed certificates 
from manufacturer or sole distributor of equipment and materials to be 
furnished and instaiied 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, instaiied or applied such as electrical fixtures and 
accessories, concrete reinforcing steel, cement, G.l. and C.l. pipes, valves 
and fittings, plumbing and sanitary fixtures, building materials and finishes, 
paint and waterproofing, etc., without the required certificates.

AW-1.5 Other works which even if not specifically mentioned in the Section and 
Schedule of Requirements 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 the 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 normally be 
reckoned with, and its possible necessary removal 
Protecting the Works from heat, wind and rain 
Protection and safety measures required
Protecting the executed works and the items handed over the execution of 
same from damage and theft up to the time of acceptance 
Supplying of the operational materials 
Supplying of consumable stores 
Supplying of fitting dowels
Supplying of simple type 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 
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.
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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 Schedule 
of Requirements.

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

AW-2.0 PREFABRICATED CONTAINER HOUSE

AW'2.1 General

The specification covers the features and technical requirements for the 
supply, delivery and erection/installation of one (1) units, 20ft. Prefabricated 
Container House. Other parts and accessories which are note specifically 
mentioned herein but are necessary for the proper assembly and erection of 
the control room shall be included to be furnished.

All materials to be used and incorporated into the control house shall be new 
and unused. They shall be suitable for the intended purpose and shall comply 
with all applicable regulations, quality, and standards.

The Supplier shall accept full responsibility for his work including design, 
performance qualifications, specifications, documentation, reports, fabrication, 
assembly, corrosion protection, shop testing, preparation for shipment, field 
testing, warranty provisions and compliance with the applicable codes and 
standards and the requirements of this Specification.

AW-2.2 Work Scope

The works and sen/ices to be perfomied by the successful bidder shall cover 
the supply, delivery and complete erection/installation of one (1) unit, 20ft. 
Prefabricated Container House which shall essentially consist of but not 
limited to the following:

a) Moving-in including furnishing, installation, construction, operation and 
maintenance of general construction facilities.

b) Clearing and grading of the project site and disposal of all excess 
materials to designated areas.

c) Construction of reinforced concrete foundation including all required 
structural excavation, backfill and proper disposal of all excess 
excavated materials as per detailed drawings.

d) Supply and installation of one (1) units twenty (20) feet Prefabricated 
Container House with the following specifications and fixtures:

Dimensions 6.0 meters length by 3.0 meters width by 2.7
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meters height.

Steel Frame Galvanized with painting

Walls 50 mm poiystyrene insulation with double-sided 
0.45mm pre-painted Gl sheet.

Roof Glasswool insulation with pre-painted Gl sheet 
roof and interior ceiling.

Flooring Magnesium board with linoleum finish.

Windows 
(4 sets - 1.0m x 1.0m)

4 sets aluminum frame sliding windows and 1 
set PVC awning window.

Doors
(1 set-0.8m X 2.1m)

1 set steel door and 1 set PVC door.

Toilet & Bath Complete with fixtures & fittings, including 
ceramic floor tiles, door, window and plumbing.

e) Application of touch up paint for scratch during installation.

f) Removal/clearing of all debris and waste/excess materials prior to 
demobilization.

AW-2.3 Design Criteria for Prefabricated Container House

The prefabricated container house shall be designed for erection on concrete 
foundation. All materials under these specifications shall be designed, 
constructed and erected in accordance with the requirement of the 
specification and codes of AISC, ASTM and other such regular published and 
accepted codes except where modified or supplemented by these 
specifications.

Wind load.

The wind load shall be based on basic wind speeds for occupancy category 
IV building and other structures where V=300 kph) and exposure D (Flat, 
unobstructed areas exposed to wind flowing over open water for a distance of 
at least 2 km) of NSCP volume 1, 7th edition, 2015

AW-2.4 Measurement and Payment

Measurement and payment for Prefabricated Container House will be 
based on the corresponding contract unit price (1 lot) under Architectural 
Works in the Schedule of Requirements.

Payment will be made at the corresponding contract unit price, which payment 
shall cover costs of furnishing all materials and labor including equipment and
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tools required to complete the work and all associated costs for site grading, 
foundation/slab construction including transport to site.

AW-3.0 CONCRETE MASONRY WORKS

AW-3.1 General

I

AW-3.2

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.

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 C-129-39 Minimum 
Compressive Strength of not less than 4.48MPa average of the fine 
specimens.

Mortar Proportions:
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.

a) 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.

b) 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") O. C. every second course (maximum) 
anchored in filled cells.

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.
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I

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

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

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

Cement shall be Portland cement of approved brand conforming to ASTM 
Specifications Cl 50, Type I.

a) Lime shall be made with pulverized and quicklime or with hydrated lime.

b) Sand shall be clean, washed and free from deleterious substances.

c) Water for mixing shall be clean and potable.

AW-3.3 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 between 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.

Finishing of all hollow block wall 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-3.4 Concrete Lintel

Unless otherwise 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 conform to Concrete Works of these Specifications.

AW-3.5 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.
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AW-3.6 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 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 Schedule of 
Requirements.

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

AW-4.0 PLASTERED PLAIN CEMENT FINISH

AW-4.1 General

The work to be done under this section includes furnishing of all labor, 
materials, equipment and other facilities and the satisfactory performance of 
all 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.

AW-4.2 Materials

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

Lime - Slaked quicklime or hydrated lime to make lime putty.

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

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

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

AW-4.3 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 wall with its top about 
102mm (4") above finish floor. The screed is run horizontally, leveled and set
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at the exact thickness of finished plaster. Around all 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 corners should be reinforced by lapping wire lath.
Mixture for various coats should be checked to see that proportions are 
correct.

Manufacturer’s directions for applying the various types of plaster should be 
followed scrupulously The NPC Representative should check whether they 
conform to end use of the plaster.

AW-4.4 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 the corresponding contract unit price per square 
meter for the pertinent item under architectural works in the Schedule of 
Requirements.

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

AW- 5.0 SUSPENSION SYSTEM

AW- 5.1 General

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

The Contractor 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.

AW- 5.2 Materials

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 metal 
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.

I
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AW- 5.3 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- 5.4 Measurement and Payment

Measurement for payment for Suspension System will be based on what is 
required on the Schedule of Requirements.

AW- 6.0 ROOFING AND SIDING SHEETS

AW- 6.1 General

AW- 6.2

The Contractor shall furnish all labor, materials, and operations including 
tools, other implements and accessories for the complete installation of 
roofing sheets wherever indicated in the drawings.

Installation shall be performed by skilled workmen in accordance with the 
construction and shop drawings and the manufacturer’s standard.

Shop drawings and manufacturer’s catalogue showing product standards and 
technical data will be provided by the Contractor to the NPC Representative 
for approval.

Materials

I
Material for roofing shall be UPR-250 pre-insulated composite roofing panel 
(25mm thick) or approved equal. Effective width is 1m and with base metal of 
0.60mm thick for Top Metal Skin and 0.40mm thick for Bottom Metal Skin. 
Bended sheets such as flat barge caps, flashings, ridge rolls, capping, 
moldings and gutter must be 0.6mm thick.

AW- 6.3 Workmanship

Installation of the roofing shall be done by the manufacturer or his authorized 
installer in strict accordance with the specification of the manufacturer.

AW- 6.4 Measurement and Payment

Measurement and payment for Roofing and Siding Sheet will be based on 
the projected area inspected and accepted by the NPC Representative. No 
measurement & payment will be made on hidden areas covered by side & 
end overlaps, the cost for these being included in the projected area.

Payment will be made at the corresponding unit price per square meter for 
pertinent items under Architectural Works in the Schedule of Requirements.
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I
I

AW-7.0 DOWNSPOUTS AND ROOF DRAINS

AW-7.1 Scope of Works

a) Downspouts

Downspouts shall be 150 mm diameter unplasticised PVC, or as 
indicated in the drawings 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, porosity hard spots, excessive shrinkage, cracks, or 
other injurious defects shall be smooth and well cleaned both inside and 
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 all downspouts.

AW-7.2 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 sets installed and accepted.

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

AW-8.0 PAINTING AND VARNISHING

AW-8.1 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 of the building, 
except as otherwise specified.
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 all 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
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project, the General Contractor shall be held responsible for the co-ordinatlon 
of all the work.

The Contractor shall examine all sections of this specification and perform all 
paintings called for therein.

All woodwork In ceiling, partitions, handrails, cabinet work, grill work, 
mouldings and others as specified by the NPC Representative shall be 
painted/varnished.

AW-8.2 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-8.3 Materials

I
I

All paint materials shall meet the requirements of the Philippine National 
Standard Specifications for Paintings.
Paints shall be brought to the Site in tightly closable, 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.

Paint and filling cements shall be used in accordance with the maker’s 
instructions.
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AW-8.4

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 time 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 for 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.

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 ail cases, a sample shall be applied on the job and the

NPC Representative must give his approval before work is commenced. 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-8.5 Workmanship

All work shall be done by skilled mechanics with high quality workmanship. 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 and 
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. All
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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.

AW-8.6

Painting coat as specified are intended to cover the surfaces perfectiy, if 
surfaces are not fully covered, further coat 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.

Protection

I

I

The Contractor shall protect the work of all 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 paintwork 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 ail deleterious matter and completely dry.

The Contractor shall be responsible for the complete shop and field coats. 
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.
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I

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 coatings, unless the areas of 
coatings which would be damaged thereby are accessible for repairing and 
inspection. Materials which have been painted shall be handled with care and 
protected as necessary to preserve the coating in good conditions.

AW-8.7 Paint Application

Materials, which are subject to working instructions, shall be treated according 
to these instructions, unless stipulated differently by the relevant paint 
manufacturer:
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 finnly 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 white 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 coals 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 observed, 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
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AW-8.8

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.

Rivet and bolt heads, protruding corners, sharp section edges and places of 
difficult access shall 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 superfcial 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 *C. 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.

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.
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The following list indicates painting materials of special compositions 
considered suitable for various parts of the works.

Concrete and Plastered Surface

Any concrete, cement plaster exposed to high humidity 3 coats of a highly 
weather-resistant synthetic resin-based paint. The first coat shall contain 
from 5% to 20% thinner as the surface requires.

All concrete (walls, foundations, etc.) backfilled with soil or submerged.

• 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 - N/A

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.
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• 1 coat of fungicide and bactericide ingredients after first coat.
• 2 coats of synthetic resin-based lacquer with white active 

pigments.

c) Interior Parts - Application of varnish on wooden interior walls, partitions, 
T&G ceiling panelling and closets/cabinets.

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 fiat 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-8.9 Measurement and Payment

Payment shall be based on what is called for in the Bidding Form.
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AW-9.0 CONCRETE FLOOR HARDENER

AW-9.1 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-9.2 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-9.3 Measurement and Payment

Measurement and payment for Concrete Floor Hardener will be based on 
the area placed and accepted by the Owner.

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

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

AW-10.0 SOIL TREATMENT

AW-10.1 General

The work to be done under this Section shall include all 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.

AW-10.2 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-10.3 Application

The application of solutions follows the sequence of construction and the 
following are the order treatment:
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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.

c) As soon as the building is constructed, just prior to the landscaping of 
the lawn and garden, saturate every linear meter perimeter of the 
building, about three (3) meters wide, with the termite proofing solution.

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 (sprinkling 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-10.4 Measurement and Payment

Measurement for payment for Soil Treatment 
required on the Schedule of Requirements.

will be based on what is

AW-11.0 PLUMBING FIXTURES AND FITTINGS

AW-11.1 General

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 all 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.

AW-11.2 Make

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 fixtures specified must first 
be approved by the NPC Representative.

AW-11.3 T rademarks

All plumbing fixtures and fittings must bear the trademarks of 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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Submit samples of valves, faucets, trims and others for approval of the NPC 
Representative.

AW-11.4 Fixtures

a) Water Closet - as shown in the drawings or as specified in the Schedule 
of Requirements

b) Lavatory - as shown in the drawings or as specified in the Schedule of 
Requirements

c) Urinal - as specified in the Schedule of Requirements

d) Kitchen Sink or Double Tub Sink - Stainless steel

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 the 
drawings.

h) Floor Drain - Stainless or Brass Alloy 

I) Clean-outs - Brass alloy

AW-11.5 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 flush valves shall be equipped with vacuum breaking devices.

AW-11.6 Toilet Accessories

a) Soap Holders - white, 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.
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c) Urinal and Toilet Partition and Cubicle Doors- Hard wood laminate 
phenolic boards. Provide polyester coated extruded aluminium framing, 
non-rusting connection accessories, door hinges and lock sets, toilet 
paper holder, grab handle and accessory hook, signage.

d) Towel Holder-stainless

e) Liquid Soap Dispenser

AW-11.7 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 Schedule of 
Requirements.
Payment shall constitute full compensation for all labor, materials, equipment, 
tools and incidentals necessary for the completion of this work.

NATIONAL POWER CORPORATION VI-AW-21



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION. TEST, AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS. ASSOCIATED ELECTRICAL 
EQUIPMENT S BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP2221500Se

PART I - TECHNICAL 

SPECIFICATIONS

CW-CIVIL WORKS

NATIONAL POWER CORPORATION mi



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST. AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS. ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP22Z1500Se

SECTION VI - TECHNICAL SPECIFICATIONS

CW-CIVIL WORKS 

TABLE OF CONTENTS

CLAUSE NO. TITLE PAGE NO.

I CW-1.0 GENERAL CONSTRUCTION FACILITIES.................................................. 1
CW-1.1 Scope............................................................................................................... 1
CW-1.2 Moving-in.......................................................................................................... 1
CW-1.3 Contractor’s Camp Facilities...........................................................................1
CW-1.4 Water Supply................................................................................................... 1
CW-1.5 Sewerage Disposal and Sanitation................................................................ 1
CW-1.6 Fire Protection................................................................................................. 2
CW-1.7 Construction Power.........................................................................................2
CW-1.8 Camp Security................................................................................................. 2
CW-1.9 Construction Material Storage........................................................................2
CW-1.10 Removal of Camp and Construction Faciiities.............................................. 3
CW-1.11 Measurement and Payment............................................................................3
CW-2.0 CARE OF WATER DURING CONSTRUCTION..........................................3
CW-2.1 Scope...............................................................................................................3
CW-2.2 Drainage and Dewatering............................................................................... 3
CW-2.3 Measurement and Payment............................................................................3
CW-3.0 ENVIRONMENTAL REQUIREMENTS FOR CIVIL WORKS...................... 4
CW-3.1 Scope...............................................................................................................4
CW-3.2 General Conditions..........................................................................................4
CW-3.3 Measurement and Payment............................................................................5
CW-4.0 SITE GRADING............................................................................................. ...
CW-4.1 Scope...............................................................................................................5
CW-4.2 Clearing, Grubbing and Miscellaneous Work................................................ 6
CW-4.2.1 Clearing and Grubbing.................................................................................... 6
CW-4.2.2 Miscellaneous Works...................................................................................... 6
CW-4.3 Grading.............................................................................................................6
CW-4.3.1 General.............................................................................................................6
CW-4.3.2 Classification of Materials............................................................................... 6
CW-4.3.3 Stripping........................................................................................................... 6
CW-4.3.4 Excavation and Fill..........................................................................................6
CW-4.3.5 Slides................................................................................................................7

NATIONAL POWER CORPORATION Vl-CW-i



I

BIO DOCUMENTS SUPPLY. DELIVERY. INSTALLATION. TEST, AND
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

SECTION VI - TECHNICAL SPECIFICATIONS MlnP22Z1500Se

CW-4.3.6 Slip-Outs.......................................................................................................... 8
CW-4.4 Disposal...........................................................................................................8
CW-4.5 Sources of Fill Materials................................................................................. 8
CW-4.6 Environmental Requirements.........................................................................8
CW-4.7 Measurement and Payment............................................................................8
CW-4.7.1 Clearing and Grubbing.................................................................................... 8
CW-4.7.2 Miscellaneous Works...................................................................................... 8
CW-4.7.3 Stripping...........................................................................................................9
CW-4.7.4 Grading Excavation.........................................................................................9
CW-4.7.5 Grading Fill......................................................................................................9
CW-5.0 STRUCTURAL EXCAVATION, FILL AND BACKFILL.............................. 9
CW-5.1 Scope.............................................................................................................. 9
CW-5.2 Materials......................................................................................................... 10
CW-5.2.1 Structural Excavation.................................................................................... 10
CW-5.2.2 Structural Fill.................................................................................................. 10
CW-5.2.3 Special Foundation, if any............................................................................ 10
CW-5.2.4 Structural Backfill...........................................................................................11
CW-5.3 Construction.................................................................................................. 11
CW-5.3.1 Excavation..................................................................................................... ll
CW-5.3.2 Structural Foundation Fill............................................................................. 12
CW-5.3.3 Special Foundations......................................................................................12
CW-5.3.4 Backfill..............................................................................................................
CW-5.4 Measurement and Payment..........................................................................13
CW-5.4.1 Structural Excavation.................................................................................... 13
CW-5.4.2 Structural Foundation Fill............................................................................. 14
CW-5.4.3 Special Foundations.................................................................................... ...
CW-5.4.4 Structural Backfill......................................................................................... ...
CW-5.4.5 Trench Excavation and Backfill for Sewerage, Drainage and Water

Supply Pipes and Cable Trench................................................................... 14
CW-6.0 CONCRETE.................................................................................................... .
CW-6.1 Scope.............................................................................................................. .
CW-6.2 Class of Concrete........................................................................................... .
CW-6.3 Materials............................................................................................................
CW-6.3.1 Cement............................................................................................................
CW-6.3.2 Reinforcing Steel......................................................................................... ...
CW-6.3.3 Water............................................................................................................ ...
CW-6.3.4 Aggregates......................................................................................................
CW-6.3.5 Formwork.........................................................................................................
CW-6.4 Storage of Materials....................................................................................... .

NATIONAL POWER CORPORATION Vl-CW-il



I

BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST. AND
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS. ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

SECTION VI-TECHNICAL SPECIFICATIONS MlnP22Z1500Se

CW-6.4.1 Cement and Aggregates............................................................................... 16
CW-6.4.2 Reinforcing Steel...........................................................................................17
CW-6.5 Concreting...................................................................................................... 17
CW-6.5.1 General........................................................................................................... 17
CW-6.5.2 Formwork Construction................................................................................. 17
CW-6.5.3 Placing Reinforcement.................................................................................. 18
CW-6.5.4 Mixing Concrete.............................................................................................18
CW-6.5.5 Placing Concrete...........................................................................................18
CW-6.5.6 Finishing Concrete......................................................................................... 19
CW-6.5.7 Removal of Forms.........................................................................................19
CW-6.5.8 Curing and Protection................................................................................... 19
CW-6.5.9 Sampling and Testing of Concrete.............................................................. 20
CW-6.5.lOTolerances and Repair for Concrete Construction....................................20
CW-6.5.11 Second Stage Concrete..............................................................................21
CW-6.6 Measurement and Payment..........................................................................21
CW-7.0 REINFORCING STEEL................................................................................21
CW-7.1 Description..................................................................................................... 21
CW-7.2 Material Requirement.................................................................................... 21
CW-7.2.1 Bar Reinforcement.........................................................................................22
CW-7.2.2 Sampling........................................................................................................ 22
CW-7.3 Construction Requirement............................................................................22
CW-7.3.1 Order List for Bent Bars................................................................................ 22
CW-7.3.2 Fabrication..................................................................................................... 22
CW-7.3.3 Protection of Material.................................................................................... 23
CW-7.3.4 Placing and Fastening Reinforcement & Miscellaneous Material

(ACI-301)........................................................................................................ 23
CW-7.3.5 Splicing........................................................................................................... 24
CW-7.4 Measurement and Payment..........................................................................25
CW-8.0 STRUCTURAL STEEL.................................................................................26
CW-8.1 General........................................................................................................... 26
CW-8.1.1 Submittals...................................................................................................... 26
CW-8.1.2 Delivery and Storage.....................................................................................27
CW-8.2 Materials......................................................................................................... 27
CW-8.2.1 Steel................................................................................................................27
CW-8.2.2 Bolts, Nuts and Washers:..............................................................................27
CW-8.2.3 Accessories:.................................................................................................. 28
CW-8.3 Execution....................................................................................................... 28
CW-8.3.1 Fabrication..................................................................................................... 28
CW-8.3.2 Welding of Structural Steel Work:................................................................ 28

NATIONAL POWER CORPORATION Vl-CW-ill



I
I

BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION. TEST, AND
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

SECTION VI - TECHNICAL SPECIFICATIONS MinP22Z1500Se

CW-8.3.3 Shop Painting................................................................................................ 28
CW-8.3.4 Erection..........................................................................................................29
CW-8.3.5 Tests and inspections................................................................................... 29
CW-8.4 Measurement and Payment..........................................................................30
CW-9.0 REINFORCED CONCRETE FOUNDATION AND ASSOCIATED 

STRUCTURES FOR EQUIPMENT AND OTHER COMPONENT 
(DESIGNED/CONSTRUCTED BY SUPPLIER).........................................30

CW-9.1 Scope.............................................................................................................30
CW-9.2 Design and Construction.............................................................................. 30
CW-9.3 Measurement and Payment..........................................................................31
CW-10.0 DRAINAGE SYSTEM AND APPURTENANT STRUCTURES................. 31
CW-10.1 Scope.............................................................................................................31
CW-10.2 Materials......................................................................................................... 31
CW-10.2.1 Non-Reinforced Concrete Drainage Pipes................................................. 31
CW-10.2.2 Reinforced Concrete Drainage Pipes..........................................................32
CW-10.2.3 PVC Pipes..................................................................................................... 32
CW-10.2.4 Concrete Covered Rectangular Ditch......................................................... 32
CW-10.2.5 Bedding Material...........................................................................................32
CW-10.3 Construction.................................................................................................. 33
CW-10.3.1 Trench Excavation and Backfill................................................................... 33
CW-10.3.2 Concrete Canal.............................................................................................33
CW-10.3.3Appurtenant Structures...............................................................................33
CW-10.4 Pipe Installation..............................................................................................33
CW-10.4.1 General...........................................................................................................
CW-10.4.2 Non-Reinforced and Reinforced Concrete Drainage Pipes...................... 33
CW-10.5 Measurement and Payment..........................................................................34
CW-10.5.1 Concrete Rectangular Ditch.........................................................................34
CW-10.5.2 Concrete Drainage Pipes and PVC Pipes.................................................. 34
CW-10.5.3 Appurtenant Structures............................................................................... ..
CW-10.5.4 Bedding..........................................................................................................
CW-11.0 PERIMETER AND SECLUSION FENCE(S).............................................. 35
CW-11.1 Scope.....................................................  35
CW-11.2 Materials..........................................................................................................
CW-11.2.1 Cement and Reinforcing Steel..................................................................... 35
CW-11.2.2 Concrete Hollow Blocks (CHB)....................................................................35
CW-11.2.3 Fine and Coarse Aggregates and Water....................................................35
CW-11.2.4Structural Steel............................................................................................ ..
CW-11.2.5 Heavy Galvanized Cyclone Wire................................................................ 36
CW-11.3 Construction................................................................................................. ..

NATIONAL POWER CORPORATION Vl-CW-iv



I
BID DOCUMENTS SUPPLY. DELIVERY, INSTALLATION, TEST. AND

COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS. ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

SECTION VI - TECHNICAL SPECIFICATIONS_________________________________________________MlnP22Z1500Se

CW-11.3.1 General..................................................................................................36
CW-11.3.2 CHB Construction..................................................................................36
CW-11.3.3 Vehicular/Pedestrian Gates................................................................... 37
CW-11.3.4 Cyclone and Barbed Wires....................................................................37
CW-11.4 Measurement and Payment....................................................................38
CW-11.4.1 Perimeter Fence....................................................................................38
CW-11.4.2 Cyclone and Barbed Wire Fence(s)........................................................38
CW-11.4.3 Vehicular/Pedestrian Gate.....................................................................38
CW-12.0 STEEL POLE WITH CROSS-ARMS AND BRACES.............................. 38
CW-12.1 description.............................................................................................. 38
CW-12.2 Pole Requirements................................................................................. 38
CW-12.3 Pole Erection..........................................................................................39
CW-12.4 Measurement and Payment....................................................................40

NATIONAL POWER CORPORATION VI-CW-v



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST. AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS. ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK. SULU

MinP22Z1500Se

TECHNICAL SPECIFICATIONS

CW-CIVIL WORKS

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 Moving-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 the 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
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I

system and shall provide adequate toilet and wash-up 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.

In 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 and equipment employed 
under the contract at the time of the fire.

CW-1.7

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

Construction Power

OThe 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 the NPC’s power supply, 
he shall make an arrangement with NPC concerned group as to the billing rates 
and other requirements needed for direct connection to NPC.

CW-1.8 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.

CW-1.9 Construction Material 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 serve the purpose.

NATIONAL POWER CORPORATION VI-CW-2



BID DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST. AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS. ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP22Z1500Se

I

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, 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 Schedule of Requirements.

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 
Schedule of Requirements for structures where such care of water is required.
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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.

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 (CSHP).

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/lnstallation shall be carried-out in a manner where 
landslides and erosions are minimized.
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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 erodibie surfaces: and planting of 
exposed sloping areas with shallow-rooted species like grasses, herbs 
or creepers.

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 Schedule of Requirements.

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.
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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 ail 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.

CW-4.2.2 Miscellaneous Works

CW-4.3

CW-4.3.1

Where shown on the drawings or if not shown but directed by the NPC, the 
Contractor shall 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.

Grading

General

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.

CW-4.3.2 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 theirtop 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 or 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
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CW-4.3.5

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 shall be refilled, where required, with approved 
materials that shall be furnished, place 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 payment for 
placing and compacting suitable material be made at the contract unit price for 
the item. Grading Fill, in the Schedule of Requirements.

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 iess 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.

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.
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CW-4.3.6 Slip-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 siip-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 Fill.

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 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.

Environmental Requirements

All 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-4.6

CW-4.7

CW-4.7.1

Measurement and Payment 

Clearing and Grubbing

Unless otherwise specified in the Schedule of Requirements, 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 Schedule of Requirements.

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 otherwise specified in the 
Schedule of Requirements. Payment will be made at the contract unit price for
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the item Miscellaneous Works, which payment shall cover all 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 Schedule of Requirements, no separate 
measurement and payment will be made for Stripping. Corresponding cost 
hereof shall be included in the unit bid price of relevant item(s) in the Schedule 
of Requirements.

CW-4.7.4 Grading Excavation

Measurement for payment for Grading Excavation shall be based on the 
number of cubic meters excavated and properly disposed. Volume shall 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 below grade.

Payment will be made at the contract unit price for the item Grading Excavation 
in the Schedule of Requirements, 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 
Schedule of Requirements, 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 the entire project, including the proper 
disposal of excess excavated materials.
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CW-5.2

CW-5.2.1

CW-5.2.2

Materials

Structural Excavation

No classification will 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.

Structural Fill

a. Sand and Gravel Fill

The material shall be of the same classification as the sand and gravel base 
consisting of river sand and gravel as approved by the NPC. The 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 Sieves)

50.0 mm (2”)
25.4 mm (1")

10.5 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

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.
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CW-5.2.4 Structural Backfill

CW-5.3

CW-5.3.1

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.

Backfill for Water Supply Pipes - Backfill for water supply pipes shall consist of 
compactable materials taken from trench excavation and approved by the NPC.

Construction

Excavation

a. General

The Contractor shall notify the NPC sufficiently in advance before the beginning 
of any excavation so that a joint survey 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 made. 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
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CW-5.3.2

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 
paylines for the excavation under this condition or situation shall be as shown 
on the drawings that show the paylines 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.

d. Water 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.

Structural Foundation Fill

No fill materials shall be placed in any part of the fill foundation unless 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

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.
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CW-5.3.4 Backfill

CW-5.4

CW-5.4.1

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, but 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 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.

Measurement and Payment

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.

Payment will be made at the contract unit price for Structural Excavation in the 
Schedule of Requirements, which payment shall constitute full compensation 
for furnishing all labor and equipment necessary for excavation work and 
proper disposal of excess material excavated.
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CW-5.4.2 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 Schedule of Requirements, 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 Schedule of Requirements, 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

CW-5.4.5

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 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 Schedule of Requirements, which payment shall constitute full 
compensation for furnishing all labor, materials and equipment necessary for 
backfilling work.

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 Schedule of Requirements.
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CW-6.0

CW-6.1

CW-6.2

CONCRETE

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.

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 Materials

CW-6.3.1 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. However, 
the use of Portland Pozzolan Cement Type IP meeting the AASHTO/ ASTM 
requirements may be allowed, provided that trial mixes shall be done and that 
the mixes meeting the concrete strength requirements of the AASHTO/ ASTM 
provisions, pertaining the use of Portiand Pozzolan Cement Type IP. shall be 
adopted.

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.

CW-6.3.2 Reinforcing Steel

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

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
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CW-6.3.5

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.

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 shall not contain irregularities, dents, or sags.

Forms shall be wood, plywood, 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, torn 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 shall 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 allow sampling at least 
twelve (12) days before the cement is to be used. Bulk cement, if used, shall 
be transferred to elevated air tight and weatherproof bins. Stored cement shall 
meet the test requirements at any time after storage when NPC orders retest. 
At the time of use, all cement shall be free flowing and free of lumps.

Handling and storing of concrete aggregates shall be such that segregation or 
inclusion 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 
from intermixing.
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CW-6.4.2 Reinforcing Steel

CW-6.5

CW-6.5.1

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

Concreting

General

CW-6.5.2

I
I

The written approval of the NPC shall be secured prior to any concreting work. 
All concrete shall be poured on dry and cleaned surfaces.

Formwork Construction

Forms shall be installed mortar and watertight, 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 the surface finish as 
specified.

The inside surfaces of forms shaii be cleaned of all dirt, mortar and foreign 
material. Forms, which will subsequently be removed, shall be thoroughly 
coated with a release agent or coating 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 studs, 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 
modifications, 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.

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 will not 
be permitted.

All formworks shall be provided with adequate clean-out openings to permit 
inspection and easy cleaning after all reinforcement has been placed. 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 comers shall be chamfered a minimum of 20 mm unless specified
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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 shall 
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.

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 or tremie 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.

NATIONAL POWER CORPORATION
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I
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

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 shall be of the screening and troweling type designed 
and operated both to strike off and to consolidate. Hand finishing may be 
employed when suitable finishing machines are not available. Finishing of 
concrete shall be done, as directed, to the satisfaction of the NPC.

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

CW-6.5.7 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.

Falsework 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:

Min. Time Min.% Strenath
Centering under girders and
beams

14 days 80%

Sides of beams and all vertical 
surfaces

1 day 70%

Floor Slabs 14 davs 80%

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

CW-6.5.8 Curing and Protection
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I

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 supervision 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 the approval of the use of all materials involved in making 
the concrete, following the satisfactory results of the necessary tests.

As work progresses, test cylinders shall be fabricated from the concrete 
samples and tested in accordance with ASTM C31 and ASTM C310. 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 strength level of a concrete mixture shall be acceptable if every average 
of any three consecutive strength tests equals exceeds fc, provided no 
strength test falls below fc’ by more than SOOpsi (3.5MPa) if fc’ is SOOOpsi or 
less; or by more than O.IOfc’ if fc’ exceeds SOOOpsi (35MPa)

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 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.

I CW-6.5.10 Tolerances and Repair for Concrete Construction
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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 electromechanical works.

CW>6.6 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 Schedule of Requirements 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 Schedule of Requirements. Payment shall cover 
all costs for furnishing ail labor, materials, including equipment and tools 
required for concreting work. Payment shall also include non-shrink 
cementitious grout and epoxy grout inside foundation block out and above 
engine base plate and care of water.

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

I

I

CW-7.0 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
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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 diagrams 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.

Shop Drawings for Reinforcing Steel fACI 315V Indicate bending diagrams, 
assembly diagrams, splicing and laps of bars, shapes, dimensions and details 
of bar reinforcing, accessories and concrete cover. Do not scale dimensions 
from structural drawings to determine lengths of reinforcing steel.

CW-7.3.2 Fabrication

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 6mmc|> to 20mm® inclusive 
Bars 25mm® and 28mm®
Bars 32mm® and greater

D=6d
D=8d

D=10d

I
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Bends and hooks in stirrups and lateral ties may be bent to the diameter of the 
principal bar enclosed therein.

CW-7.3.3 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.

CW-7.3.4 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 drawings 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 otherwise by the NPC, 
reinforcement shall not be bent after being partially embedded in hardened 
concrete. Detailing 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 shall 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 shall 
be tied. Ties shall fasten on the inside.
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
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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 not indicated, 
in accordance with ACl 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.
b.
c.

d.

e.
f.

Height of bottom bars 
Lengthwise positioning 
Spacing bars in walls and 
solid slabs
Spacing bars in beams and 
footings
Height of top bars 
Stirrup spacing:
(1) For any one stirrup
(2) For over-all group

±6mm above form 
±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 bolts for machines shall 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.

CW-7.3.5 Splicing

Splicing of reinforcement shall be in accordance with ACl 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
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points of maximum stress. Butt Splicing shaii preferably be used over lapping 
for bar sizes larger than 32 mmcb. 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

I

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 only 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.

CW-7.4 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:

Desionatinn Size (mm) Weiaht fkn/ml
#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
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#10
#11

32
36

6.313
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 Schedule of Requirements 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

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.

CW-8.1.1 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.

Certificates of Conformance for the following:

• Bolts, Nuts and Washers
• Welding Electrodes and Rods
• Paint
• Steel
• Certified Test Reports
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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-8.2 Materials

CW-8.2.1

Ail 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 injure the external 
appearance.

Except 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 clean. Ensure that steel to be 
embedded in concrete and surfaces when assembled, are free from rust, 
grease, dirt and other foreign matter.

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: ASTM A36
Steel Pipe: ASTM A53, Type E or S, Grade B, 

ASTM A501

Steel W-Shape Piles 
(Soldier Piles):

ASTM A328

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: ASTM A307, Grade C or ASTM A36 
for Anchor Bolts; ASTM A325 for 
Fastening Bolts
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CW-8.2.3

Nuts:

Washers:

Accessories:

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 the applicable provisions 
of the Specification for the Design, Fabrication, and Erection of Structural Steel 
for Buildings as set forth in the AISC “Manual of Steel 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 workmanship 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 welded 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 or porosity, or will otherwise 
be detrimental to the life of the paint. Apply paint with high quality workmanship, 
and coat all Joints and crevices thoroughly. Prior to assembly, paint all surfaces 
that will be concealed or inaccessible after assembly.

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
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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 
result 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”.

CW-8.3.5 Tests and Inspections

Visual Inspection of Weldino: 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; overlaps: size and insufficient throat and 
concavity. Inspect the preparation of groove welds for adequate throat opening 
and for snug positioning of backup bars.
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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 ail 
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.

CW-8.4 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 Structural Steel in 
the Schedule of Requirements, which payment shall constitute full 
compensation for furnishing all labor, materials and equipment necessary to 
complete the item.

CW-9.0 REINFORCED CONCRETE FOUNDATION AND ASSOCIATED
STRUCTURES FOR EQUIPMENT AND OTHER COMPONENT 
(DESIGNED/CONSTRUCTED BY SUPPLIER)

CW-9.1 Scope

In accordance with the specification contained in this section, the Supplier shall 
design and furnish all materials, labor, equipment and tools to construct all 
reinforced concreting and relevant works based on the approved drawings or 
as directed by NPC.

CW-9.2 Design and Construction

The design and construction of reinforced concrete foundations and other 
elements for equipment and related component to be furnished by the Supplier 
shall be the responsibility of the Supplier. Reinforced concrete foundations 
shall be designed based on the actual weights, dimensions and relevant design 
parameters of the equipment and structures subject toNPC’s evaluation and 
approval. No foundation and structural elements shall be constructed unless its 
design is duly approved in writing by NPC.

The minimum design parameters to be considered by the Supplier are as 
follows:

1.
2.

3.
4.

Compressive strength of concrete shall be 20.7 MPa at 28 days 
Reinforcing steel shall conform to Philippine National Standards grade 
DSB 275
Compacted sand and gravel bedding shall be 150 mm thick
Soil bearing capacity shall be subject to the Supplier’s determination
and verification at the site

Not applicable on non-cntical structures/joints and as directecVre^^uired by NPC Design Engineer.
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CW-9.3

5. Wind velocity: 270 kph
6. Concrete pad or pedestal shall extend 150 mm beyond the equipment 

skId/base on all sides or at least 50 mm beyond the base plate of 
equipment supports

7. Top of foundations/pedestals shall be 300 mm above the finished 
ground elevation

8. Anchor bolt materials shall be A325 with nuts and washers. Sizes and 
number of anchor bolts shall be designed to safely withstand all forces 
acting on the equipment/structures Anchor bolts and other embedded 
items shall be properly and securely installed prior to the 
placing/pouring of concrete.

All works and materials shall be constructed, installed and/or erected to 
conform with the relevant sections of this Specifications and in accordance with 
the generally accepted engineering techniques and methodologies.

Measurement and Payment

Unless otherwise indicated in the Schedule of Requirements, no separate 
measurement and payment will be made for the design and construction of 
reinforced concrete foundation and/or other structural elements of the 
equipment and their related components. The entire cost of furnishing of all 
materials, labor, equipment and tools for the entire works shall be included in 
the supply and installation of associated mechanical and/or electrical 
equipment/works where they are required.

CW-10.O DRAINAGE SYSTEM AND APPURTENANT STRUCTURES

CW-10.1 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, drainage outlets, etc. as well as joints and connections 
as may be required to complete the system.

CW-10.2 Materials

CW-10.2.1 Non-Reinforced Concrete Drainage Pipes

Non-reinforced concrete drainage pipes shall meet the requirements of ASTM 
C14-20.

One pipe length shall be taken at random representing a group of fifty (50) 
pipes or fraction thereof of the same size and shall be submitted for test. Any
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group represented by corresponding test specimens that do not meet the 
strength and other test requirements shall not be used in the work.

CW-10.2.2 Reinforced Concrete Drainage Pipes

Reinforced concrete drainage pipes shall meet the design and test 
requirements for Class II Reinforced Concrete Pipes in accordance with the 
latest revision of ASTM C76 and ASTM C497.

One (1) pipe length shall be taken at random representing a group of fifty (50) 
pipes or fraction thereof of the same size and shaii be submitted for test. Any 
group represented by corresponding test specimens that do not meet the 
strength and other requirements shaii not be used in the work.

CW-10.2.3 PVC Pipes

Poiyvinyl Chloride (PVC) Pipes shall be unplasticized conforming to IS04435 
or equivalent. Details/scheme of perforation shall be as indicated in the bid 
drawing or as directed by NPC.

CW-10.2.4 Concrete Covered Rectangular Ditch

Cement, reinforcing steel, aggregate and water to be used for the construction 
of concrete covered rectangular ditch and open rectangular canal shall conform 
to the requirements set forth in Section CW-6.0 - Concrete. Foundation base 
material for concrete canal shall be sand and gravel as described in Section 
CW-5.0.

CW-10.2.5 Bedding Material

A. For Stable Soil and Rock Foundation

Bedding material for sewerage and drainage pipes in stable soil and rock 
foundation, as determined by NPC, shall consist of sand or natural sandy soil 
in which all the materials passes a 10,5 mm (3/8”) sieve but not more than 10% 
passes a 0.074 mm (No. 200) sieve.

B. For Unstable Foundation

Bedding for sewerage and drainage pipes in soft and unstable foundation as 
determined by the NPC, shall consist of 13.79MPa concrete cradle in 
conformity with the dimensions shown on the drawings, or as determined by 
the NPC.

C. Foundation under Roadways and Parking Areas

Bedding for sewerage and drainage pipes crossing under roadways and 
parking areas with pipe cover (excluding concrete or asphalt pavement) of 60.9 
cm (2 ft.) or less shall consist of 13.79MPa concrete cradle in conformity with 
the dimensions shown on the drawings, or as determined by the NPC.
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CW-10.3 Construction

CW-10.3.1 Trench Excavation and Backfill

Trench excavation and backfill work shall be done in accordance with the 
pertinent provisions of Section CW-5.0.

CW-10.3.2 Concrete Canal

Concrete canal, open or covered, shall be constructed in accordance with the 
lines and grades shown on the drawings. Class of concrete shall be as 
indicated on the drawings or directed by the NPC.

CW-10.3.3 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, etc. shall be constructed at locations 
indicated on the plans or at the other convenient locations designated by the 
NPC. All appurtenant structures shall be of 17.30 MPa concrete unless 
otherwise shown on the drawings.

CW-10.4 Pipe Installation

CW-10.4.1 General

Before any drain pipe is installed, the sand or concrete bedding shall have been 
prepared and approved in accordance with the grade, shape, and dimensions 
shown on the drawings, or as directed by the NPC. No pipe over 45.7 cm (18”) 
in diameter shall be laid on concrete bedding until seven (7) days have been 
elapsed after placing the concrete bedding. Pipes under 45.7 cm (18”) in 
diameter may be laid after five (5) days elapsed after placing the concrete 
bedding.

All drain pipes shall be laid carefully, hubs upgraded, ends fully and closely 
jointed, and true to the lines and grades given. Succeeding pipe shall be jointed 
to the previously laid pipe, correct in alignment and grade. Any pipe, which has 
been damaged during installation or before acceptance of the work, shall be 
replaced and laid by the Contractor at his expense.

CW-10.4.2 Non-Reinforced and Reinforced Concrete Drainage Pipes

Whenever possible, concrete pipes shall be handled and installed with the aid 
of mechanical equipment and not just rolled or pushed into the trench from the 
bank. For small pipes, rope slings may be placed at both ends of the pipes and 
the rope slowly paved out until the pipe rests on the trench bed. proper and 
careful handling and laying should be observed at all times to prevent 
unnecessary structural damage to the pipe, especially at the pipe ends.
For pipes on sand bedding, before joining the next pipe length to the last pipe 
already laid, the bottom of the trench shall be excavated to the shape, size and 
location of the collar below the joint. The next pipe section shall then be
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securely attached to the previously laid pipe seeing to it the correct alignment 
and grade is always attained. Same procedures shall be observed for the 
remaining pipes.

All pipe joints shall be filled with stiff mortar composed of one (1) part cement 
and two (2) parts clean sand and enough water. The inside part of the joint 
shall be plastered properly to bring the inside surfaces of jointed pipe ends flush 
even. Sufficient mortar shall be placed on the outside surface of joint to form a 
bead around the joint. Plastering work shall be as directed and approved by 
the NPC. After initial set, the mortar on the outside surface shall be protected 
from air and sunlight with a cover thoroughly wetted earth or burlap. Curing of 
the joint shall be done for a period of at least seven (7) days within which no 
backfill shall be placed on the installed pipeline.

CW-10.5 Measurement and Payment

CW-10.5.1 Concrete Rectangular Ditch

Measurement for payment for rectangular ditch and other channels will be 
based on the number of linear meters of canal constructed and accepted.

Payment will be made at the corresponding contract unit price per linear meter 
of the pertinent items shown in the Schedule of Requirements. Payment shall 
constitute full compensation for furnishing all labor, materials, equipment and 
tools necessary for the construction of the concrete canal including attendant 
excavation and backfill.

CW-10.5.2 Concrete Drainage Pipes and PVC Pipes

Non-reinforced and reinforced concrete drain pipes, and PVC pipes in place 
and accepted will be measured by the linear meter along the centerline of the 
pipeline.

The quantities measured as provided above, completely installed and 
accepted, will be paid at the contract unit price for each size and kind of pipe 
shown in the Schedule of Requirements, Payment shall constitute full 
compensation for furnishing all labor, material, equipment and tools for 
fabricating, hauling, installing and jointing of pipes. Payment shall also include 
the cost of attendant excavation, bedding and backfilling.

CW-10.5.3 Appurtenant Structures

Measurement for payment of appurtenant structures like street inlet, street 
inlet-catch basin combination, manhole, catch basin for downspouts, septic 
tank, drainage outlets, 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 Schedule of Requirements. Such 
payment shall cover all costs for furnishing all equipment, labor, materials and 
tools necessary to complete the construction of the aforementioned
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appurtenant structures. Payment also includes the cost of attendant excavation 
and backfill, furnishing, scheduling, cutting, bending and placing of reinforcing 
steel.

CW-10.5.4 Bedding

I

Measurement for payment for sand or natural sandy soil bedding and concrete 
cradle will be based on the number of cubic meters of materials placed and 
accepted.

Payment will be made at the corresponding contract unit price for the item. 
Sand Bedding for Pipes, and item. Concrete Cradle for Pipes, in the Schedule 
of Requirements, which payment shall constitute full compensation for 
furnishing all labor, materials, equipment and tools necessary to complete the 
items.

CW-11.0 PERIMETER AND SECLUSION FENCE(S)

CW-11.1 Scope

In accordance with the specifications contained herein, the Supplier/contractor 
shall furnish all labor, materials, equipment and tools for the construction of 
perimeter and seclusion fences, including the fabrication and installation of 
vehicular and pedestrian gates, to the length or extent shown on the drawing 
or as established in the field.

I
I
I

CW-11.2 Materials

CW-11.2.1 Cement and Reinforcing Steel

Cement and reinforcing steel shall conform to the requirements set forth in CW- 
6.0 - Concrete. Class of concrete shall be 20.7 MPa or as shown on the 
drawings.

CW-11.2.2 Concrete Hollow Blocks (CHB)

Concrete hollow blocks shall be 150 mm x 200 mm x 400 mm (6”x 8”x 16") non­
load bearing with a compressive strength of S.IOMPa. CHB units shall be free 
of chips, splits or other defects, which in the opinion of the NPC, might impair 
their strength and durability. At the option of the NPC. CHB units delivered to 
the site shall be tested to check on their specified strength. One specimen 
taken at random representing 500 units shall be tested. Sampling shall be done 
by the NPC. The group represented by a specimen that fails the compression 
test shall not be used in the work.

CW-11.2.3 Fine and Coarse Aggregates and Water

Fine and coarse aggregates and water shall conform to the requirements stated 
in CW-6.0 - Concrete.
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CW-11.2.4 Structural Steel

I

All structural steel (rolled shapes and plates) for the fabrication of the vehicular 
and pedestrian gates, unless otherwise specified on the drawings, shall 
conform to ASTM A36.

CW-11.2.5 Heavy Galvanized Cyclone Wire

The material shall be made from steel wire helically wound and interwoven in 
such a manner as to provide a continuous mesh without knots or ties except in 
the form of knuckling or of twisting and barbing the ends of the wires to form 
the selvage of the fabric. The base metal shall be steel of such quality and 
purity that, when drawn to the size of wire specified and coated with zinc either 
before or after fabrication, the finished fencing shall be or uniform quality and 
have the properties and characteristics conforming to ASTM Designation A392. 
Fabric that is zinc coated after weaving and produced in accordance with this 
specification shall be hot-dip galvanized. Fabric that is zinc coated before 
waving may be either electronically or hot-dip galvanized.

CW-11.3 

CW-11.3.1

Construction

General

Excavation, backfilling and concreting work shall be in accordance with the 
applicable provisions of CW-5.0 - Structural Excavation. Fill and Backfill, CW- 
6.0 - Concrete and CW-7.0 - Reinforcing Steel and as prescribed hereunder.

CW-11.3.2 CHB Construction 

a) Laying

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 between the blocks and the mortar 
at the time it is laid. Any horizontal and vertical CHB wall reinforcements shall 
be anchored to concrete works by means of 10 mm (3/8°) round by 609 mm 
(24’1) long dowels. Embedding of anchor bolts, expansion shields, conduits, 
etc. shall be done as the erection progresses.

b) Cutting and Patching

Cutting and patching of masonry, as may be required to accommodate the work 
of other trades, shall be performed by masonry mechanics.

c) Finishing

All hollow block wall surfaces to be applied with cement plaster will be cleaned, 
evenly wet slushed with a wash of neat cement and sand followed by 1:2
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cement mortar mix 10 mm (3/8") thick which shall be applied with a wooden 
float.

d) Mortar Proportions

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

Masonry grout for filling cells of concrete hollow blocks shall consist of one (1) 
Portland cement, one-fourth (1/4) part lime, three (3) parts sand to which three 
(3) parts 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 less than two 
minutes.

e) Reinforcement

All horizontal reinforcement shall be tied to vertical reinforcement.

CW-11.3.3 Vehicular/Pedestrian Gates

Fabrication and installation of vehicular and pedestrian gates shall conform to 
the requirements of the drawings or as directed by the NPC,

Welding Works

All welding work shall conform to the Specifications for Welded Highway and 
Railway Bridges of the American Welding Society (AWS).

Galvanized surfaces to be painted, in addition to being cleaned with mineral 
spirits or other solvents, will require surface treatment to which paint will 
adhere. The galvanized surfaces, therefore, shall be coated with a solution of 
7.5 grams of copper sulfate to a liter of water, allowing the coating to remain on 
the surface of at least twelve (12) hours, and dusting off with stiff brushes.

Surfaces to be painted shall be clean, dry, smooth and free from dust, rust, 
grease or oil. Sufficient time shall be allowed between coats of paints to insure 
complete drying but in no case less than 24 hours. No painting shall take place 
during the presence of rain, fog, dew or where the surfaces may otherwise be 
damp. All work shall be done in a workmanlike manner, leaving finished 
surfaces free from runs and sags.

CW-11.3.4 Cyclone and Barbed Wires
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Fabrication and installation of the heavy galvanized cyclone wire seclusion 
fence and gate, including barbed and razor (line, single coil or cross coil) wires, 
shall be in accordance with the drawings or as directed by the NPC.

CW-11.4 Measurement and Payment

CW-11.4.1 Perimeter Fence

Measurement for payment for perimeter fence will be based on the number of 
linear meters offence constructed and accepted or as indicated in the Schedule 
of Requirements.

CW-11.4.2 Cyclone and Barbed Wire Fence(s)

Measurement for payment for cyclone and/or barbed wire fences will be based 
on the length of fence in linear meters furnished, installed and accepted 
including wire anchorage as indicated in the Schedule of Requirements.

CW-11.4.3 Vehicular/Pedestrian Gate

I

I

Unless otherwise indicated in the Schedule of Requirements, no separate 
measurement and payment will be made for the fabrication and installation of 
vehicular and/or pedestrian gates. All costs hereof shall be included in the 
payment for perimeter or seclusion fences, as applicable, or as indicated in the 
Schedule of Requirements.

CW-12.0 STEEL POLE WITH CROSS-ARMS AND BRACES

CW-12.1 description

This specification covers the technical and associated requirements for the 
supply and erection of steel pole complete with cross arms and braces.

CW-12.2 Pole Requirements

The poles shall be manufactured and supplied with the required holes, rigging 
accessories, insulator attachment plates, lugs for bolted steps, guying 
attachments, ground clamps complete with bolts, nuts, washers and 
miscellaneous fittings, whenever necessary, and shall have the following 
properties of steel poles;

Description 40’ (11.20 m) 35’ (10.65 m) 30’ (9.15 m) 25’ (7.62 m)
Steel Material ASTM A572 ASTM A572 ASTM A572 ASTM A572
TId Diameter 200 mm 200 mm 200 mm 150 mm
Butt Diameter 320 mm 300 mm 260 mm 240 mm
Thickness 4 mm 4 mm 4 mm 4 mm
Shape Octagonal Octagonal Octagonal Octagonal
Minimum Yield 
Strenath

345 MPa 345 MPa 345 MPa 345 MPa
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CW-12.3

The tip and butt shall be covered with plate similar to body thickness.

Cross arm and brace members, if required in the Bid Drawings, shail be of the 
same material as pole body and shall conform to NPC’s general arrangement 
drawings. The strength of the attachment of cross arms to the body shall be 
sufficient to develop the full capability of the cross arm.

Hole location and diameters for steel poles and cross-arms/braces shall be 
referred to EEICD drawings.

All structural steel, bolts, nuts and washers shall be hot-dip galvanized after 
fabrication in accordance with ASTM A123 with minimum zinc thickness of 85 
microns. Exposed welds shall be mechanically cleaned.

Pole Erection

I
I

I

I

The Supplier/Contractor shall use standard and accepted practice and method 
of erecting the poles depending on their location. The Supplier/Contractor shall 
excavate holes for poles setting to a depth indicated below:

Depth of Pole Setting
Lenoth of Poles In Earth In Rock

Meter Feet Meter Feet Meter Feet
11.20 40 1.80 5.9 1.22 4.0
10.67 35 1.65 5.4 1.22 4.0
9.15 30 1.52 5.0 1.22 4.0
7.62 25 1.40 4.6 1.22 4.0

All holes shall be dug in the correct locations and shall be large enough to 
provide for the use of tamping bars ail around the poles to the full depth of the 
holes.

All poles shall be set truly vertical and exact in alignment. After the poles have 
been set and aligned properly, the holes shall be backfilled with materials 
consisting of 20% sand AND 80% gravel. The gravel and sand materia! shall 
be filled around the holes and compacted thoroughly at 30 cm (12 inches) layer 
by tamping tools before placing the next 30 cm iayer of gravel and sand, until 
the backfill material reaches the ground surface level. Materials from the 
excavated holes shall be placed and tamped around the poles to a height of 30 
cm. (12 inches) above ground line and shall be spread sloping radially outward 
until it intersects with the ground surface.

The cross-arms and hardwares shall be assembled and installed properly in 
accordance with the drawings. All nuts and locknuts shall be adequately 
tightened.

Braces such as flat and x-braces, shall be attached where required. The braces 
shall be attached by the Supplier/Contractor in accordance with the drawings. 
All nuts shall be tightened adequately.
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CW>12.4 Measurement and Payment

Measurement for payment for steel pole shall be based on the total quantity of 
steel pole supplied, erected and accepted by NPC.

Measurement for payment for cross-arms and braces shall be on lot basis of 
cross-arms and braces supplied, installed to the respective poles and accepted 
by NPC.

Payment will be made at the contract unit price for the items. Steel Pole and; 
Steel Cross-arms and Braces in the Schedule of Requirements, which payment 
shall constitute full compensation for furnishing of all materials, labor and 
hardwares and accessories necessary to complete the items.
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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 
labor, 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 for the Supply, 
Delivery, Installation, Test, and Commissioning of 2 x 200 KW 
Modular Diesel Generating Sets, Associated Electrical Equipment & 
Balance of Plant for the Electrification of New Areas in Luuk, Sulu.

Ail equipment and materials to be supplied by the Supplier shall be new 
and unused, of current manufacture, and of the highest grade and the 
best of their respective kinds, and free from defects and imperfections. 
They shall be suitable for their intended purpose and shall comply with all 
applicable regulations, quality, and dimension standards.

The work shall be performed and completed with high quality 
workmanship in accordance with generally accepted modern practice in 
the design, supply, delivery, installation, test and commissioning of 
mechanical equipment and associated works for the safe and reliable 
operation of the two (2) Units of Modular DG Sets and Auxiliaries.

The Supplier shall strictly observe the requirements specified in this 
Specific Technical Specifications (Mechanical Works) in conjunction with 
the General Technical Specifications (General Works). The Specific 
Technical Specifications shall take precedence over the General 
Technical Specifications in case of any inconsistency.

MW-2.0 SCOPE OF WORK

The scope of work shall cover mainly of, but not limited to the supply, 
delivery, installation, test and commissioning of two (2) Units (Prime 
Rated Power) Modular DG Sets complete with auxiliary equipment and 
devices, control/monitoring and protection system, including other works 
and services specified in Clause GW-2.0 of the General Works 
specifications.

The Works shall include the preparation of design, technical specifications 
and data, detailed drawings and construction of foundations for all the 
supplied equipment, and all other essential information of the equipment 
to be supplied under this contract.

The Supplier shall supply all anchor/machine bolts, special tools and 
accessories required for mounting/installation of the generating set/s 
including structural steel supports and appurtenances for auxiliary 
equipment.
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MW-3.0 GENERAL MECHANICAL WORKS REQUIREMENTS

MW-3.1 General

This specification covers the generai requirements for design, supply and 
installation of mechanicai equipment and associated works including other 
equipment not described herein shail be in conjunction with the 
requirements described in the relevant sections of this specification and 
accompanying drawings.

Ail mechanical equipment and related steel structures shall be furnished 
and installed in accordance with the general requirements of this 
specification, unless otherwise specified in the relevant sections of this 
specification. The specific work to be done shall be as described in the 
relevant sections of this specification and/or shown on accompanying 
drawings.

All mechanical equipment, materials, piping, valves, instruments and 
associated steel supports which the Supplier shall supply and install and 
which thereafter will be incorporated in the plant shall be new and unused. 
They shall be suitable for their intended purpose and appropriately 
matched to other items complying with all applicable regulations, quality 
and dimension standards

The Supplier shall provide the services of a qualified erection engineer 
who shall be responsible for the supervision of the erection, installation 
and test of all equipment and materials supplied by the Supplier.

The work shall be performed and completed in accordance with generally 
accepted modern practice in the fabrication, assembly, installation and 
test of all equipment and materials supplied by the Supplier, 
notwithstanding any omission from these Specifications or drawings.

Defect and damages to the equipment resulting from faulty Installation 
works shall be repaired and/or replaced by the Supplier at no cost to the 
NPC.

MW-3.2 Equipment Foundation

All equipment and associated structures to be supplied by. the Supplier 
under this contract shall be provided with concrete foundation and to be 
installed in accordance with the manufacturer’s recommendations and 
applicable codes and standards. The Supplier shall prepare the design 
and drawings of concrete foundations and associated structures for all his 
supplied equipment to conform with the requirements of the relevant Civil 
Works specifications, unless otherwise specified or shown on the 
drawings. All drawings and calculations as required, shall be subject to 
NPC for review and approval prior to construction and erection.

The Supplier shall be responsible for the correct positioning and leveling 
of the equipment and auxiliaries, and any checking made by the NPC 
during the course of the work shall not relieve the Supplier from his 
responsibility. During installation works, electro-mechanical equipment 
shall be carefully lifted or glided on the foundation by using only approved
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methods and equipment, and in a manner that will prevent damage to the 
equipment and foundation. The equipment shall be positioned on a 
location as shown on the drawings and shall be leveled and checked true 
to grade and alignment before final grouting. The Supplier shall strictly 
adhere to the installation procedures/manuals provided by Manufacturers 
of the equipment.

Prior to equipment mounting and grouting, the surface area and blackouts 
of concrete foundation shall be cleaned of all dirt by any approved means. 
Chipping of concrete surface to the required thickness shall be done by 
any approved methods without damaging the concrete structure as a 
whole.

The pouring of concrete to secure in place any equipment on its concrete 
foundation shall not be made until the NPC has verified the correct 
location of the foundation. Should incorrect positioning be ascertained 
after the concrete pouring, the Supplier shall make the correction at his 
own expense.

The concrete foundation surfaces shall be free of any loose materials, oil, 
water or any other contaminants that would prevent the grout from 
bonding. The concrete shall be chipped to expose a minimum aggregate 
so as to remove all laitance and provide a rough surface for bonding. The 
exposed surface shall be blown with compressed air free of oil to remove 
dust.

MW-3.3 Piping System

MW-3.3.1 General

The piping system shall be furnished to provide a complete and 
acceptable installation necessary for the safe and efficient operation of 
each system and equipment. Ail required piping shall be furnished 
complete with flanges, joints, gaskets, packing, drains, vents, insulation if 
required, hangers, guides, and all auxiliary steel and anchors required to 
complete the various piping systems.

The Supplier shall submit for NPC’s review and approval detailed 
drawings covering the arrangement, actual layout, route and interface 
connections. Any required modification from the approved drawings or 
specification to suit actual site conditions, shall be permitted only with 
prior consent of NPC. Such modifications shall be reflected/incorporated 
in the as-built drawings which shall be submitted by the Supplier for NPC 
review and final approval.

Piping shall be properly arranged such that it will result in neat 
appearance and convenient to operate and maintain. Items requiring 
periodic attention shall be readily accessible from floors or platforms. 
Pipe shall neither obstruct passageways of any kind nor interfere with 
access to other valves or equipment.
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The Supplier shall install the piping system in a thorough manner and with 
good workmanship, in accordance with the construction drawings and 
specifications or as directed by NPC.

All pipes, fittings, valves and appurtenances shall be free from dirt or other 
foreign matters before laying. 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 acceptance of the work, it shall be cleaned out by the Supplier in a 
manner satisfactory to NPC or shall be replaced by and at the expense of 
the Supplier. 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.

Pipe sleeves shall be provided for pipe and tubing which penetrates 
platforms, floors, roofs and partitions. Proper flashing shall be provided to 
ensure tightness and water-proofing, where required.

Piping installation shall be sloped to prevent trapping of air bubbles. 
Where required, suitable venting system with valve shall be provided.

Where pipeline are laid underground, the trench shall be provided with a 
cushion pad of at least 150 mm sand and sandy soil bedding materials 
prior to pipe laying, unless otherwise shown on the drawings.

All pipeline excavation shall be backfilled up to the level of the finished 
grade surface in layers of 150 mm and thoroughly compacted, unless 
otherwise shown on the drawing. Backfill materials shall be compactable 
soil taken from trench excavation and approved by NPC. Trench 
excavation, backfilling, concrete works and construction of valve manhole 
shall be done in accordance with the pertinent provisions of the relevant 
Civil Works Specifications.

Pipes to be placed underground shall not be covered prior to the approval 
of NPC. Underground pipes shall be embedded as shown , on the 
drawings.

Steel piping to be installed underground shall generally be applied with 
tape wrapping with minimum finished thickness of 1 mm and applied 
spirally with overlap of 50% in all parts of the pipe and fittings or asphalt 
jute of 6 mm thickness, unless otherwise specified. Bitumen-based primer 
shall be applied to pipe before applying the tape. The tape Wrapping 
brochures shall be submitted for NPC approval prior to procurement and 
application. The wrapping shall extend for 300 mm beyond the buried 
portion.

All pipes that cross roadways or concrete pavement shall be provided with 
pipe sleeve of steel material or reinforced concrete pipe to protect the pipe 
from various load imposed by passing vehicles, unless otherwise shown 
on the drawing. The pipe sleeves shall extend 600 mm beyond shoulder 
of each pavement side.
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After considering site conditions, and in case execution cannot be done 
according to the piping route in the design drawings, on-site changes may 
be acceptable subject to the approval of NPC.

Flexible Joints as well as vibration isolation Joints shall be installed as near 
as possible to equipment and devices and shall not be forced to expand, 
extend and compressed. In case flexible joints are long and sagging due 
to own weight, it shall be suspended or supported.

Pipe fittings and unions for screwed piping are to be installed in such a 
way as to be easily accessible for repair and maintenance.

For water piping, after installation, pipe insides shall be washed 
thoroughly using high pressure cleaning pump. Water for washing must 
be clean enough not to damage the equipment.

For oil pipes, after installation, pipe insides shall be thoroughly blown with 
compressed air to remove all dirt, rust and the likes. If necessary, pipes 
insides shall be soaked thoroughly using acid solution to remove all dirt, 
rust and the likes. All equipment shall be disconnected from the pipes to 
be washed to avoid damage to the units. Acid solution shall be disposed 
in a manner that will not pose hazard to the environment. Thoroughly 
flush the pipe insides with a clean water to wash away all acid solutions 
and let dry before re-connecting the pipes.

All existing facilities, if applicable, which are affected and damaged during 
the installation of piping shall be replaced and/or restored to its original 
appearance by the Supplier at its own expense.

The Supplier shall strictly observe the safety requirements/regulations of 
existing plants during the performance of the work.

MW-3.3.2 Pipe and Fittings

All piping works shall be coordinated with other works at site and with 
existing installation so that interference between piping and other 
structural features will be avoided. In case interference occurs, NPC will 
decide which work is to be relocated.

Unless otherwise specified, all pipes to be used shall generally conform to 
ASTM A 53. Grade B, seamless with a minimum wall thickness equivalent 
to Schedule 40.

All steel piping, 65 mm and above, shall be butt-welded or flanged. All 
piping, 50 mm and under, shall be joined by socket welded or screwed 
where specified or other approved joint specifications.

Pipe fittings for 65 mm pipes and above shall be seamless, butt weld, 
minimum of Schedule 40 conforming to ASTM A 234 Gr. WPB with 
dimensions to ANSI B16.9. Fittings for 50 mm pipes and below shall be 
forged, socket weld or threaded (minimum of 3000 lb and 2000 lb rating, 
respectively) and conforming to ASTM 105 with dimensions to ANSI 
B16.11.
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Malleable iron, galvanized screwed fittings conforming to ANSI B16.3 
(Malleable iron threaded fittings, Class 150) may be used for Potable 
Water System.

Gaskets shall be selected based on the nature of the fluid or its 
temperature to be handled. Gasket materials shall not contain asbestos 
in any form.

Flanged bolts shall be hexagonal head machine bolts conforming to 
ASTM A 307 Gr. B with dimensions in accordance with ANSI B18.2.1 and 
complete with heavy semi-finished head nuts conforming to ASTM A 194, 
Gr. 2H and ANSI B18.2.2.

Equipment and auxiliaries shall be furnished with all required bolts, 
screws, anchor bolts with sleeves, nuts, washers, locking devices, 
washers, gaskets, and other accessories to complete the piping system.

Generally, all gaskets, bolts, nuts and washers to be used in the various 
piping systems shall be new and free from defects and imperfections. 
Materials to be used shall be suitable for the liquid to be handled.

Threads shall be metric. Where required they shall be adequately treated 
against corrosion before dispatch from the works. All threads shall be 
greased carefully during installation except where otherwise specified. 
Split pins or other approved locking devices generally shall be provided 
for nuts which may become loose due to vibration, etc.

Any such rivets, bolts, screws, gaskets, etc., which are considered 
surplus, but not more than 10% of the permanent installation, after the 
installation of the equipment has been completed shall become spare 
parts and shall be wrapped, marked and handed over to NPC.

MW-3.3.3 Piping Accessories

Strainers shall be of simplex type with body stainless steel material and 
flanged ends. Body drain and vent connections shall be included. Drain 
plugs shall be threaded. Screen elements shall be of stainless steel 
construction with minimum 60-mesh size or shown on the drawings. 
Magnets shall be included to trap small iron and steel particles for use in 
fuel oil lines.

Pressure gauges for fuel oil system shall be provided with dampener. 
Each pressure gauge shall be provided with isolation valve. Pressure 
gauge shall be of bourdon tube type with solid front case, and minimum 
size of dial gauge shall be of 100mm 0.

MW-3.3.4 Drains and Vents

Not all piping system vents and drains may be shown on the piping 
drawings. The Supplier shall provide and install vent and drain 
connections at all high and low points, respectively, and as required for 
suitable operation.
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Where practicable, all pipelines shall be sloped in the direction of flow and 
shall be adequately trapped at low points and vented at high points in the 
pipe runs.

The minimum valve size for vents and drains shall be 15 mm nominal 
diameter. In general, the piping for drain and vents shall be the same 
material as the main lines.

All piping shall be arranged to permit complete drainage when a particular 
unit or system is shutdown for maintenance.

All vent lines which are normally operated shall be terminated at least 3 m 
or higher above the highest service platform.

All drain lines which run to waste shall be routed to a suitable drain trench, 
floor drain or sewer.

MW-3.3.5 Pipe Supports

Pipe supports shall be fabricated and installed as required by the piping 
system configuration. If pipe supports required are not shown on the 
accompanying drawings the Supplier shall provide detailed drawings and 
submit to NPC for review and approval.

Pipe supports shall be fabricated and assembled to permit the free 
movement of piping caused by thermal expansion and contraction. The 
design of elements for supporting or restraining piping systems, or 
components thereof, shall be based on all the concurrently acting loads 
transmitted into the supporting elements. Where resonance with imposed 
vibration and shocks occur during operation, suitable dampers, restraints, 
anchors, etc., shall be added to remove these effects. Pipe supports shall 
be spaced as far apart as economically possible, with due consideration 
to assure that the sag of the pipe between supports is within limits that will 
permit drainage and also avoid excessive bending stresses from 
concentrated loads.

All piping shall be installed with supporting devices selected and located 
to insure that the finished system will provide uniform continuous slope for 
draining, that expansion will be so directed as to minimize stresses in the 
piping material, and that all elements will be suitably and substantially 
supported, guided and anchored. Supports at floor or wall sleeves will not 
be permitted.

Riser pipes shall be individually supported. To reduce riser loads, the 
riser supports may be supplemented by the nearest support on a 
horizontal pipe. The horizontal length of pipe between the nearest 
support and risers shall not be longer than the length of the riser 
supplemented by the nearest support. Bends shall have the supports no 
further away from the riser than the radius. Where two rods are used in a 
solid rod riser hanger, each rod shall be capable of taking the entire load.

Piping systems, where flexibility is not required, shall be supported by 
rigid hangers. It shall be designed and fabricated so that they will not 
become disengaged by pipe movement.
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Hanger rods shall be provided with suitable sockets or eyes to permit 
lateral piping movement without imposing a bending moment on the 
hanger rod. The eyes in the rods shall be welded shut. Safe loads for 
hanger rods shall be calculated on the root area of the threads. In no 
case shall hanger rods of less than 10 mm diameter be used for support 
of piping 50 mm and smaller or less than 15 mm diameter rod for 
supporting pipe 65 mm and larger.

When the pipe is covered with insulation and is to rest on the support, 
protection saddles shall be used whenever possible. Protection saddles 
shall be welded to the piping to prevent slipping and/or falling. The saddle 
material shall be the same as the pipe material, however, alloy saddles 
shall not be welded to alloy piping In the field. On lines of 50 mm 
diameter and below where service temperatures are 100 °C and under, 
the pipe shall slide or rest directly on the support and shall be left bare of 
Insulation at such locations.

The location and provision of temporary supports required during 
hydrostatic testing shall be the responsibility of the Supplier.

Temporary construction supports shall not be welded to the pipe except 
with approval of NPC and shall be attached in a manner that will not 
damage the pipe. These supports shall be completely removed upon 
completion of construction.

Equipment connections shall not be used to support piping either for 
temporary or permanent support.

MW-3.3.6 Welding

All welding shall be performed by welders and procedures qualified in 
accordance with the requirements of ANSI Code B31.1 “Power Piping” or, 
where applicable, ASME Boiler and Pressure Vessel Code, Section IX.

All welding shall penetrate to the full depth of the pipe. The slag shall be 
cleaned from each weld bead and any defects be removed before the 
next bead is applied. The completed weld shall be cleaned of slag and 
spatter metal on all surfaces.

Welding, preheat and post-weld heat treatment for piping shall be in 
accordance with the requirements of ANSI B31.1 or where applicable, the 
ASME Boiler and Pressure Vessel Code.

All welding, except for small pipe, shall be performed by the electric-arc 
method and where practical, with process controlled automatic machines. 
All pipe weld joints for piping 50 mm and smaller shall be socket weld, 
unless otherwise approved by NPC.

Where weld metal is deposited in successive layers, each layer shall be 
thoroughly peened before the next layer is applied.

NATIONAL POWER CORPORATION IE VI-MW-8



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST. AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS. ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP22Z1500Se

I

Particular care shall be taken in aligning and separating the edges of the 
members to be joined by butt welding so that complete penetration and 
fusion at the bottom of the Joint will be ensured. Pipe and tubing shall be 
accurately cut to measurements shown on the drawings by proper means 
such as machining, grinding or by thermal cutting. Burrs shall be removed 
by reaming.

Welding fittings shall be of the same material and wall thickness as the 
pipe to which they are attached. Where there is a difference in wail 
thickness, the component shall have a gradual transition in accordance 
with the applicable standard.

Nozzles or branch pipes shall be carefully shaped and welded to the 
header or run pipe in such a manner that the nozzle, the branch pipe, or 
any weld material shall not extend into the run pipe to cause obstruction of 
flow.

MW-3.4

Ail surfaces for welding shall be clean and free from paint, oil, rust, scale 
and other materials detrimental to welding.

All filler materials including consumable insert materials and shield gases 
shall comply with requirements of the Applicable Codes and Standards. 
All welding rods shall be stored in accordance with the Supplier’s 
instructions. The electrodes for arc-welding shall be classified on the 
basis of mechanical properties of the as-welded deposited weld-metal, 
type of covering, hydrogen absorption, welding position of the electrodes 
and type of current.

Steel piping shall be fusion welded using manual, automatic and semi­
automatic welding processes whereby the arc and the deposited weld are 
protected from atmospheric conditions during welding. Pipes shall be 
properly aligned using line-up clamps or alignment jigs prior to butt 
welding.

Valves and Accessories

All valves and accessories to be supplied under this contract shall 
generally conform with the requirements in this specification. All valves 
supplied by NPC shall be installed in accordance with the requirements 
specified herein.

The Supplier shall select valves, valve drives and accessories which are 
suitable for the operating conditions of the systems in which they are to be 
used, and shall be responsible for the pressure and temperature ratings of 
the selected components. The selected components shall meet the 
requirements of trouble free and safe operation under maximum load, part 
load and transient conditions.

Generally, all valves shall be leak-proof in either flow direction (except for 
non-return valves) when the nominal pressure is applied.
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Valves, valve drives and accessories which are of similar make, size and 
type shall be interchangeable with one another. The Supplier shall 
standardize the types and the sizes of the valves as far as possible, in 
order to facilitate maintenance and limit the stock of spare parts. The 
manufacturer of valves shall be well known.

All regularly operated isolation valves and control valves shall be 
accessible from a permanent floor or access platform.

All valve bodies shall be of the same nominal size as the adjacent piping, 
unless otherwise specified. The internal diameter of valve ends adjacent 
to the pipe work shall be the same as the internal diameter of the 
connecting pipe.

Ail valves shall be located and designed so that the maintenance and 
change of valve internals Is possible without removing the valve casing 
from the pipe.

The stems of all valves for outdoor service shall have weatherproof 
protection covers of approved construction.

Valves other than outside screw and yoke type, in size larger than 50 mm 
are to be provided with gate position indicators. Valves shall close 
clockwise.

The drive units of motor-driven valves shall also be provided with 
handwheels for manual operation. The handwheel shall be operable 
under all conditions and shall be independent of the motor drive. It shall 
not be rigidly coupled to the motor drive and shall not compulsory turn 
when the motor is energized.

All valves 65mm and larger shall have a body and bonnet material of at 
least cast iron. Cast steel material shall be used for high pressure or 
temperature applications. Stem, seat ring & seat, wedge or disc shall be 
made of bronze, for high pressure or temperature applications stainless 
steel shall be used. Valves 50mm and below shall be made of bronze 
unless otherwise other materials are approved by NPC.

Gate or globe valves shall generally be used for isolation in the piping 
system. Ball valves or butterfly valves may be used if specified or shown 
on the drawings.

All gate and globe valves, 65mm and over shall be of OS & Y rising stem, 
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
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Gate and globe valves. 50mm and smaller shall be made of bronze or 
stainless steel, rising stem, union bonnet, inside screw, solid wedge or 
plug type disc, with screwed or flanged 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.

Valves of all sizes shall have a rating of not less than Class 150.

Garden hose connection valves or hose bibs shall be of bronze material, 
20 mm size and outfitted with male thread hose connections.

MW-3.5 Bolts, Screws, Nuts and etc.

All bolts, screws, anchor bolts, with sleeves, nuts, washers, locking 
devices, etc., required for all equipment and accessories to be supplied 
under this Contract shall be furnished.

Threads shall be metric. Where required they shall be adequately treated 
against corrosion before dispatch from the works. All threads shall be 
greased carefully during installation except where otherwise specified.

Split pins or other approved locking devices generally shall be provided 
for nuts which may become loose due to vibration, etc.

All bolts, nuts, screws and other devices used to fix, clamp or adjust any 
parts which are exposed to water or high humidity, or subjected to 
frequent adjustment or frequent removal shall be of corrosion resistant 
steel or bronze or hot-dipped galvanized. All other bolts and pins shall be 
of carbon steel.

MW-3.6

When in position, all bolts or screwed rods shall project through the 
corresponding nuts, but this projection shall not exceed three threads, 
unless more length is required for adjustment.

Drives and Gears

I All moving parts of machinery including shafts, couplings, collars, 
projecting key heads, gear wheels, rope/belt-drives shall be completely 
guarded to provide full protection. All set screws on revolving shafts shall 
be countersunk or suitably protected. The guards shall be of approved 
design and shall be fitted, where necessary, with inspection 
doors/openings. All guards shall be arranged so that they can be 
removed without disturbing the parts of the gears and equipment which 
they protect.

Where practicable gear wheels shall be forced fit on the shaft and in 
addition, shall be keyed adequately to prevent any relative. motion 
between the wheel and shaft. Where gears and couplings are secured in 
position by means of keys, they shall be accessible for tightening or 
removal. All keyways shall be machine cut. Couplings and collars shall 
be the shrouded or protected-type, free from projections of any kind.

All bearings shall be mounted in dustproof housings. Base of bearing 
supports shall be machined and shall rest on machined-surfaces.
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MW-4.0 DIESEL GENERATING (OG) SETS

MW-4.1 General

The DG Sets shall be designed and manufactured for maximum safety 
and reliability in accordance with ISO 9001 quality specifications.

The DG Sets shall have the following characteristics at Specified 
Reference Site Conditions:

a. Prime Rated Power Output, kW 200
b. Nominal Voltage, V 480
c. Power Factor 0.8
d. Frequency, hz 60
e. Number of Phases, 0 3
f. Rated Speed, RPM 1800
g- Fuel Consumption @ 100% Load (guaranteed), 

li/kW-hr (max.) 0.30

Specified Reference Site Conditions
■ Total Barometric Pressure
• Air Temperature
■ Charge Air Coolant Temperature
• Relative Humidity

100 kPa 
40 °C 
40 °C 
80%

For different test conditions, the measured prime power output and fuel 
consumption of the DG Sets shall be adjusted to Specified Reference Site 
Conditions using the adjustment formulas in ISO 3046/1 or other 
applicable standards.

Prime Power Output shall mean the power delivered and measured at 
the generator terminal under Specified Reference Site Conditions.

Each DG Set shall be capable of producing the Prime Power Output 
under the most adverse combination of ambient tropical temperature, 
pressure and humidity as specified in Clause GW-3.0 of the General 
Works specifications. In addition, the units shall be able to operate with 
ten (10) percent overload for a period of one (1) hour every twelve (12) 
hours operation.

Each DG Set shall also comply with the Emission Standards of the 
Philippine Clean Air Act as specified in Clause GW-3.4 of the General 
Works specification.

The engine shall be capable of starting from "Cold” condition and 
operating at specified period (Supplier to specify) under load without 
available external AC power for motor driven auxiliaries, except starting 
DC power.

The Diesel engine-generator sets shall be of the same Brand/Model to 
allow interchangeability and easy procurement of spare parts.
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Each diesel engine shall be directly coupled to the generator and shall be 
designed for installation within an enclosure which is weatherproof and 
sound attenuated to conform with the requirements of Clause GW-3.3 of 
the General Works specification and Clause MW-6,0 of this specification.

Each unit shall be complete with all auxiliary equipment required to 
operate the unit including generator control and protection panel (GCPP). 
The GCPP shall be supplied separate from the unit which will be installed 
inside the control room and shall be in accordance with the requirements 
specified in the relevant Electrical Works specifications and as shown on 
the bid drawings. Push buttons for start/stop, emergency stop including 
selective monitoring/metering instruments shall also be provided at the 
local control panel mounted on the engine skid per manufacturer’s 
standard, except otherwise specified. Monitoring/metering devices on the 
local panel mounted on the engine skid shall have simultaneous reading 
with those on the GCPP during operation.

All associated electrical control equipment required for operation of the 
unit as specified in the relevant technical specifications shall be furnished 
by the Supplier and ready for installation and wired in the unit’s GCPP.

All auxiliary equipment shall be mounted within the confines of the 
common steel base or within the sound attenuated and weatherproof 
enclosure, except as otherwise specified. Auxiliary pumps required for 
the operation of the DG set shall be engine-driven except otherwise 
specified. All interconnecting piping and wiring for equipment mounted on 
the steel base or within the enclosure shall be supplied and shop- 
installed.

The DG set shall be mounted on a common heavy fabricated steel skid 
type base frame complete with anti-vibration mounting pads ensuring 
complete vibration isolation of the rotating assemblies and shipped to the 
plant site in a weather/soundproof enclosure.

Each DG set shall be provided with fully weatherproof and sound proof 
enclosure incorporating preferably an internally mounted exhaust 
silencers (residential type or approved equivalent meeting the specified 
maximum sound level @ 1 meter) and shall be of extremely rugged 
construction in order to withstand rough handling during transport and 
Installation.

Provisions for Crane and Forklift unloading of the complete DG set shall 
be engineered, designed, and manufactured as a heavy duty, welded 
steel construction with four point lifting provisions and forklift pockets as 
used on heavy duty construction installations. Details of construction and 
manufacturer’s certification of the lifting provision shall be included in the 
drawings to be submitted during project implementation.

The Supplier shall be responsible for the design and construction of 
equipment foundations for the modular generating sets and associated 
auxiliary equipment to ensure proper mounting/anchoring of the units, 
including necessary site grading and development of the location area, 
subject to the approval of NPC. The Supplier shall supply all 
anchor/machine bolts, special tools and accessories required for

NATIONAL POWER CORPORATION VI-MW-13



BID DOCUMENTS

SECTION Vi - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST, AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK. SULU

MinP22Z1500Se

mounting/installation of the generating set/s including structural steel 
supports and appurtenances for auxiliary equipment. The engine 
foundation shall be designed such that waste oil water can be collected 
and to be discharged/interconnected to the nearest oil water separator.

All piping systems that are an integral part of the unit shall be included in 
the scope of supply of the Supplier including connection bolts, nuts and 
gaskets for equipment, valves and other devices with flanged end 
connections. Unless otherwise specified or approved, all pipes to be used 
shall generally conform to ASTM A 53, Grade B, seamless with a 
minimum wall thickness equivalent to Schedule 40.

All piping shall be butt-welded or flanged. Pipe fittings for 65 mm pipes 
and above shall be seamless, butt weld, minimum of Schedule 40 
conforming to ASTM A 234 Gr. WPB with dimensions to ANSI B16.9.

Flanged joints, when required for removal of the equipment, shall be in 
accordance with ANSI B16.5.

All integral piping 50 mm 0 and below shall be socket-welded in 
accordance with ANSI B16.11, except otherwise approved. All fittings 50 
mm 0 and below shall be 2000 lbs. minimum and in accordance with 
ANSI B16.11.

All oil piping, fittings, and valves shall be shop-fitted, chemically cleaned, 
and oiled.

Gaskets shall be selected based on the nature of the fluid or its 
temperature to be handled. Gasket materials shall not contain asbestos 
in any form.

Flanged bolts shall be hexagonal head machine bolts conforming to 
ASTM A 307 Gr. B with dimensions in accordance with ANSI B18.2.1 and 
complete with heavy semi-finished head nuts conforming to ASTM A 194, 
Gr. 2H and ANSI B18.2.2.

Equipment and auxiliaries shall be furnished with all required bolts, 
screws, anchor bolts with sleeves, nuts, washers, locking devices, 
washers, gaskets, and other accessories to complete the piping system.

Generally, all gaskets, bolts, nuts and washers to be used in the various 
piping systems shall be new and free from defects and imperfections. 
Materials to be used shall be suitable for the liquid to be handled.

All valves shall be designed, fabricated, and tested in accordance with 
ANSI B31.1 and shall conform to the pressure and temperature ratings of 
ANSI B16.34 based on the conditions specified in Clause GW-3.0, Design 
and Duty Conditions of the General Work specifications.

All DG Set skid-mounted piping that requires outside connection such as 
or fuel, water, exhaust and lubricating oil systems shall be provided with 
flexible joints and/or expansion bellows and matching flange including 
bolts and nuts, as applicable.
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MW-4.2

MW-4.2.1

The relative experience of the Manufacturer of DG set shall comply with 
the following;

a) The Manufacturer/Assembler should have been In the business of 
manufacturing the equipment for not less than five (5) years: and

b) The Manufacturer of diesel engine should be in the business of 
manufacturing the equipment for not less than ten (10) years.

NOTE: Experience less than what is required will be ground for 
rejection of equipment being offered.

Diesel Engine

General

Each diesel engine shall be of heavy duty compression ignition type, 
water-cooled, pressure-lubricated, four-stroke cycle, In-line type multi- 
cylinder arrangement, trunk piston design equipped with exhaust gas 
turbocharger and charge air cooler, electronic governor, direct fuel 
injection, capable of operating the type of fuel oil specified in this 
specification without entailing frequent maintenance and replacement of 
engine components other than the scheduled maintenance at fixed 
interval.

The engine shall be operated at a rated speed of 1800 rpm using Distillate 
Fuel No. 2 under the site conditions specified in Clause GW-3.0 of the 
General Works specification. However, for the purpose of determining the 
guaranteed prime power output and guaranteed fuel consumption of the 
DG set, the Specified Reference Site Conditions described in Clause MW- 
4.1 shall be used.

MW-4.2.2 Crankcase and Cylinder Block

The crankcase and cylinder block or blocks shall be of high, tensile 
strength cast iron and stressed relieved prior to any machining works. 
The block shall be of ample strength and stiffness, and be of proven 
design. The crankcase block shall incorporate mounting feet for bolting 
down the engine. Removable side covers for inspection purposes and 
relief valves incorporating flame traps to guard against damage or injury 
from crankcase explosions shall be included.

MW-4.2.3 Cylinder Liners

The cylinder liners shall be renewable wet type honed to minimize piston 
ring wear, fitted into the cylinder block with suitable seals and with the 
head in position, locked firmly in position.

MW-4.2.4 Cylinder Head and Valve

The cylinder heads shall be of cast construction, suitably cored for water 
cooling passages and included preferable two inlet and two exhaust 
valves per cylinder as applicable. Means shall be provided to prevent the
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valve from dropping far enough to cause damage and double springs shall 
be provided. The valve seats shall be renewable. The valves and seats 
particularly on the exhaust shall be of materials such as stellite to be able 
to resist the severe duty.

Preference will be given to engines with individual heads for each cylinder 
and where the manifolds are left in unit with the removal of one or more 
heads.

Allow for the fitting of maximum cylinder pressure indicator for checking of 
compression and maximum firing pressures of each cylinder. A lever or 
handwheel, which decompresses all cylinders simultaneously, shall be 
provided. Tappet covers shall be separately removable for setting 
clearances.

MW-4.2.5 Piston and Connecting Rods

The pistons shall be designed to withstand the temperatures and 
pressures encountered and machined to produce the correct shape under 
normal operation and incorporate a proven combination of compression, 
oil control and scraper rings. The rings shall be treated by chromium 
plating or otherwise for long life. The gudgeon pin shall be hardened and 
ground and positively restrained within the piston boss.

The connecting rods shall be of high tensile strength forged steel 
construction and incorporate a removable end cap which shall be 
interlocked and/or dowelled to the rod. The piston and connecting rod 
shall be removable either through the cylinder bore or through crankcase 
doors.

Lubricated oil shall be conveyed to the gudgeon pin by drilling 
connecting rod or spraying oil into the underside of the piston.

the

MW-4.2.6 Fuel Injection

Fuel injection system shall be of well-proven design, self-compensating 
for wear, and for varying fuel viscosity. The fuel pumps shall be designed 
and positioned so that their performance is unaffected by the engine heat. 
The engine and fuel system shall be suitable for a wide range of fuels. 
Individual injectors are to be fitted for each cylinder head with identical 
high pressure seamless steel pipes from injection pump/s to its 
appropriate injector.

Damping shall be provided in the fuel supply manifold to the injection 
pumps to avoid the possibility of high pressures being set up in this 
manifold due to surging.

The fuel pumps are to be controlled by electronic type governing system. 
Suitable drip trays and drain pipes are to be provided to avoid 
contamination of the lubricating oil. Drain pipes shall be provided from 
these trays to collecting tank. Fuel leak-off pipes from the injectors shall 
be taken to the fuel day tank.
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MW-4.2.7 Crankshaft and Camshaft

Each crankshaft and camshaft shall be of single high tensile strength alloy 
steel forging with hardened and ground bearing surfaces. Unless other 
approved provisions are made, the crankshaft shall be drilled to provide 
lubrication for the connecting rod bearings and incorporate balance 
weights. The shaft diameters shall be sufficient for several regrinds. The 
camshafts shall be gear-driven. The cam followers shall be of the roller 
type.

MW-4.2.8 Fuel System

The basic specification for the diesel fuel oil to be used by the diesel 
engine units shall be as specified in Clause GW-3.5 of the General Works 
specifications.

Although the specified fuel specification is the base specification that will 
be used for Performance Test, NPC prefers that the engine be able to run 
on a wide range of fuels.

Bidders shall state the range of fuel specifications for satisfactory 
operation of the engine.

A fuel system shall be furnished to regulate fuel flow to maintain constant 
rated engine speed regardless of load variations.

The fuel system shall include separate elevated fuel day tank, electronic 
engine governor, direct fuel injection, fuel metering equipment, primary 
filter/strainer, secondary filter/strainer as required per manufacturer's 
standard, necessary valves, relief valve, pressure gauges and fuel cut-off 
valves.

Primary fuel filter shall be of type to remove both solid and liquid 
impurities with replaceable element to protect the injection system. 
Secondary fuel filters shall be of replaceable canister type filters.

Simplex strainer with minimum 60 mesh size and stainless steel filter 
element shall be provided.

Each DG set shall be provided with separate fuel day tank of 1,000 liters 
minimum capacity complete with accessories, associated structural 
supports. Isolation valves, instruments and other accessories as shown on 
the bid drawings. The fuel day tank shall be provided with high and low 
level alarm contacts for annunciation in the generator control and 
protection panel.

The fuel oil day tank shall be a shop-fabricated, all welded construction, 
rectangular or any approved shape and shall be designed and 
constructed in accordance with the requirements of applicable standards 
complete with manholes; inlet and outlet nozzles; and nozzles for vent, 
overflow, drain, sounding, level gauge and switches. Included in the 
supply of the day tank are its structural steel supports with sufficient 
height as required by the diesel engine operating system or as 
recommended by the engine manufacturer and complete with
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I
mounting/anchor bolts. The structural steel supports shall be pre­
fabricated ready for assembly at site. The tank material shall be of carbon 
steel conforming to ASTM A36 or approved equal with minimum shell 
thickness of 5 mm. Nozzles shall be fitted with flanges, raised face 
conforming to ANSI B16.5. The tank shall be provided with an interior and 
exterior coating. The supply shall include all the necessary materials for 
fixing and installation.

MW-4.2.9 Lubricating Oii System

The lubricating system shall be of forced-feed type to supply oil under 
pressure to all working points such as main bearings, crank pins bearings, 
piston, piston rings and pins, camshaft drive and other moving parts.

The lubrication system shall incorporate full flow oil filtration thermostatic 
valve, pressure and temperature indicators, system pressure regulator, oil 
cooler, gear-driven pressure oil pump, oil sump and may include a gear- 
driven scavenge oil pump.

Oil Pressure switches shall be provided to prevent the engine from 
increasing speed above idle if the oii pressure is below normal and closes 
down the engine if satisfactory pressure is not achieved within a given 
period.

On start-up, adequate lubricating oil shall be supplied to the engine and 
turbo/supercharger bearings. If required, a DC motor-driven pre-lube oil 
pump shall be provided. The DC motor shall be fed from the 24 volt DC 
system to be supplied by the Supplier.

Each DG set shall be provided with free jet 
centrifuge type lube oil purifier. The lube oil purifier shall have adequate 
capacity to allow the proper treatment of lube oil circuit.

The Supplier shall provide NPC after award of Contract the recommended 
grade of lubricating oil and the names of at least three (3) suitable 
manufacturers and their trade name. Prior to delivery, the lubrication 
piping system of the unit shall be cleaned with flushing oil and the first fill 
of lubrication oil and lubricants to be used during the Testing and 
Commissioning shall be included in the supply.

MW-4.2.10 Cooling System

The cooling system shall be of sufficient capacity to provide engine jacket 
water, lubricating oil and charge air cooling when the unit is delivering full- 
rated load under the specified conditions.

The system shall comprise ail necessary valves, integral pipe works on 
the engine, lubricating oil and charge air coolers, radiator, cooling water 
pump, expansion tanks as applicable, thermostatic valves and 
instruments such as thermometers, pressure gauges and switches, water 
level detectors and other necessary protection devices.
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The cooling water pump shall be engine mounted gear driven of sufficient 
capacity to provide engine jacket water cooiing, iubricating oii and charge 
air cooling when the unit is delivering full-rated load under the specified 
conditions.

The radiator shall be designed to permit easy maintenance and cleaning 
of the interior and preferably vertically mounted. Radiator shall be of 
industrial finned tube type for closed circuit cooling system. It shall be 
equipped with an engine driven blower type fan complete with fan guard 
and the fan belts shall have a tension adjustment and belt guard. The 
radiator fan shall have sufficient capacity to maintain the desired cooling 
requirements of the diesel engine. Ball tap valve of bronze material shall 
be provided to interconnect/feed fresh water into the cooling water system 
or expansion tanks, if applicable.

Fan blades shall be of aluminum alloy material or approved equivalent. 
The assembled motor shall be certified as having been statically and 
dynamically balanced and having been non-destructively tested by x-ray 
or other approved method.

The framework of the radiator and other steel parts except machined 
surfaces shall conform to ASTM A36, hot-dipped galvanized, with a 
minimum application rate of 600 g/m2. Bolts and nuts used for the 
structural parts shall also be hot-dipped galvanized. A flexible connecting 
section shall be provided between the radiator and discharge louver 
frame.

MW-4.2.11 Intake Air and Exhaust System

Intake air filter and exhaust silencer shall be adequately sized to prevent 
excessive pressure drop.

Heavy duty dry type intake air filter shall be provided to protect the engine 
from dust and solid particles. Filter shall preferably be mounted on the 
engine and provided with service indicator to show that the filters need to 
be cleaned.

The exhaust system shall be constructed of corrosion and heat resisting 
material conforming to ASTM A 106 or approved high grade material 
suitable for the exhaust temperature of the unit. Exhaust system shall 
include residential type silencer, stainless steel expansion bellows, tail 
end pipe terminating in a horizontal plane and cut at a 45° angle or per 
manufacturer's installation standard, and necessary bracing needed for 
mounting to prevent transmission of engine vibration to the enclosing 
structure. Exhaust pipe/silencer installed within the enclosure shall be 
thermally insulated. Exhaust silencer shall preferably be installed inside 
the enclosure, except otherwise installed per manufacturer’s 
standard/recommendation and approved by NPC.

Exhaust gas pipe shall be provided with flanged connection and mounting 
supports, and all the required connection bolts, nuts, washers and 
gaskets.
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For modular DG set installed at available space within the existing 
powerhouse, extension of exhaust pipe complete with expansion joints, 
spring hangers, pipe supports and associated structures, pipe fittings and 
accessories, and pipe insulation for pipe inside the powerhouse shall be 
provided by the Supplier, as applicable,

A suitable size of turbochargers for ample supercharging shall be 
provided complete with axial turbine wheel, centrifugal compressor, gas 
inlet casing, air filtration and lubricating system.

MW-4.2.12 Starting System

Each DG set shall be capable of being started, synchronized to the 
system and loaded to the full rating of the unit without dependence upon 
the AC auxiliary power supplies.

Electric starting system shall operate on a 12V or 24V electrical circuits 
per manufacturer’s standard, energized by storage batteries. Circuit 
ground shall be negative.

Electric cranking motors shall be heavy-duty, with capacity to crank the 
engine at sufficient speed to start when conditioned to, and in an ambient 
temperature of 40°C, in conjunction with the specified range of fuel and 
lubricants. The drive mechanism for engaging the starting motor with the 
engine flywheel shall be inherently designed to operate and release 
without the application of heat. Starting system including battery shall be 
adequate to crank the engine for a minimum of three (3) cranking periods 
without overheating. Each cranking period shall consist of 30 seconds of 
constant cranking followed by a 2-minute rest. To protect the engine and 
electric cranking motors, Over Crank and Failure to Crank relays shall be 
provided to prevent excessive cranking period and cranking stress, 
respectively.

Storage battery shall be lead acid type or approved equivalent complete 
with battery tray and intercell connectors. The battery capacity shall be 
compatible with the cranking duty described in the preceding paragraph, 
in an ambient temperature of 40°C. Battery tray shall be constructed of 
fiberglass or approved corrosion resistant material and so treated as to be 
resistant to deterioration by battery electrolyte. Construction shall be such 
that any spillage or boil-over of battery electrolyte shall be contained 
within the tray to prevent a direct path to enclosure floor.

Battery charger shall be adequate to recharge the fully-depleted battery 
as required and shall automatically control the rate of charge, providing a 
high charge rate to a depleted battery and reducing to a trickle-charge 
rate when the battery charger indicate charging rate. Charging rate shall 
be adjustable. Battery charger shall be solid-state full wave rectifier type 
rated 480V or 230V and 60 hz. The nominal output voltage shall be 
determined by the Manufacturer. The charger and battery shall be 
mounted and wired within the enclosure of the generating set.
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MW-4.3 Governing system

The engine speed shall be controlled by an electronic governor capable of 
isochronous or droop type speed regulation and 115 percent overspeed 
shutdown. The governing system shall be able to maintain engine speed 
within 4% of rated speed from no load to full load generator output. The 
control shall be capable of switching between isochronous or droop speed 
regulation remotely. The frequency at any constant load, including no 
load or idling during start-up, shall remain within a steady state band width 
of rated frequency. The engine governor shall be provided with a 
generator loading control unit.

The Governing system 
characteristics or better:

shall have at least the following response

Load Variations 
at rated speed

Maximum change of 
speed as a percentage of 

rated speed

Maximum recovery 
time to within 
steady state 

tolerance (seconds)

a) On full load 
rejection

Temporary change 15%

Permanent change 
Dependent on droop Settina

15

b) On a change of 
load, both on 
and off, by any 
step of 25% of 
the rated load

Temporary change 4%

Permanent change 
Dependent on droop Setting

5

MW-4.4

The steady load speed band shall not exceed 1 % of the rated speed. The 
speed droop shall be adjustable from 1 to 8 percent.

The governing system shall allow safe manual, local, and/or remote 
control of the no-load, non-synchronized running speed of the engine from 
90% to 110% of nominal speed to allow synchronizing of the generator.

Microprocessor based modular DG set control and governing system shall 
be supplied with portable programmers and driver software necessary to 
operate the units satisfactorily in isochronous or in parallel operation.

Control and Instrumentation

The controls and monitoring of the generating set shall generally be 
performed remotely from the generator control and protection panel 
(GCPP) to be installed inside the control room, but selective 
monitoring/metering with start, stop and emergency stop push buttons 
shall also be provided in the local panel mounted on the engine skid or at 
appropriate location within the modular generating set. These selective 
monitoring/metering instruments shall have simultaneous reading with 
those on the GCPP during operation. The GCPP shall conform to the 
requirements specified in the pertinent Electrical Works Specifications.
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The DG set's control system shall be designed for remote start-up and 
speed control including automatic and manual control. It shall be 
equipped with all necessary instrumentation to provide adequate 
monitoring of the unit under all operating conditions including “standby”. 
The GCPP shall conform to the requirements specified in the relevant 
Electrical Single Line Diagram.

The DG sets shall also be tripped manually from the control room or from 
the engine in case of emergency.

Instrumentation selected shall be suitable for the application per 
Manufacturer's standard subject to approval by NPC including those 
specified in the relevant sections of these specifications. Process fluid 
corrosion effects, pressure surge and ambient temperature ranges shall 
be considered in material and housing selection so as to provide safe 
design margin.

The unit shall be capable of being started, synchronized to the system 
and loaded to the full rating without dependence upon the AC auxiliary 
power supplies. The unit shall be capable of accepting load within 
specified time after receiving a start signal. After the unit has been 
running for specified time at full load it may be assumed the AC power 
supplies will be again available.

The unit shall accept the load applied to it up to the overload rating and 
shall automatically control the voltage and frequency during loading and 
unloading.

The locally mounted control panel shall be fitted with a lockable safety 
glass viewing window for easy monitoring or operation. The control panel 
and cable terminal shall be side-mounted or at location per manufacturer’s 
standard and shall accept a complete range of factory designed and 
installed attachments. Emergency stop button shall be provided and 
mounted on the enclosure exterior.

The lockable safety glass viewing window located at the DG Set 
enclosure shall be provided with the following monitoring indicators/control 
points but not limited to:

a) RPM meter
b) Hours Run Counter
c) Oil Pressure Gauge
d) Oil Temperature Gauge
e) Cooling water Temperature Gauge
f) Start/Stop Pushbuttons
g) Emergency Stop Pushbutton

The DG Set’s GCPP (floor-mounted pedestal type to be installed in the 
control room) shall be of manufacturer's standard design and shall contain 
the monitoring/control points and other measuring/supervisory/electrical 
instruments as specified in the pertinent Electrical Technical 
Specifications which shall include but not limited to the following:

a) RPM Meter
b) Hours Run Counter
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c) Oil Pressure Gauge
d) Oil Temperature Gauge
e) Cooling Water Temperature Gauge
f) Number of Starts
g) Battery Voltage
h) Ready to Start Light
i) Remote Control Position Indicating Light
j) Generator Breaker Position, close and open

Included in the DG Set's control and protection panel are the following 
Human Machine interface Indicators such as:

MW-4.S

a) Manual Start/Stop
b) Auto/Remote Start'
c) Test Run-Auto
d) Emergency Stop Button
e) Alpha/Numeric Screen
f) Discrete Status Indicators
g) Fault Reset
h) Local/ Remote Selector Switch

Alarm devices shall be provided for all abnormal conditions that may 
endanger the unit or prevent its starting or running satisfactorily as 
specified in Part II - Technical Data Sheets and relevant Clauses of the 
Electrical Works specifications.

The GCPP shall also be provided with annunciating window complete with 
acknowledge and test lamp push buttons and an audible device located 
on top of the panel. It shall be of modular design, microprocessor-based 
designed for operation on a DC supply.

The alarm points shall include but not limited to the following:

a) Engine overspeed
b) Lube oil pressure low
c) Lube oil temperature high
d) Cooling water high temperature
e) Exhaust gas temperature high
f) High and low battery Voltage
g) High and low fuel level
h) Failure to Crank Shutdown 
I) Over Crank (failure to start)
j) Electrical alarms as required in the pertinent Electrical Works 

Specifications
k) Other Miscellaneous alarms as required for safe and reliable 

operation of the plant
l) Control Switch for Engine Start, Stop and Emergency including its 

auxiliary/associated equipment

Engine Protection Device

Sufficient protection devices shall be provided for each DG set to shut 
down the engine and simultaneously trip the generator circuit breaker in 
the event of overspeed, high cooling water temperature, low oil pressure
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and other manufacturer's specified mechanical and electrical type of 
faults. The cut-out devices shall incorporate indicating instruments with 
cut-out contacts adjustable over the whole range of the instruments. The 
Supplier shall submit annunciation data indicating the measurement and 
source for all conditions which will initiate protective unit alarm or 
shutdown.

An overspeed shutdown device, operating independently of the governing 
system, shall be provided. This device shall operate in either the manual 
or automatic mode of operation of the DG set.

The following accessories, as a minimum, shall be provided to safeguard 
the engine from being damaged by dangerous operation thereof;

a) A mechanical operated type overspeed trip device to cut-off the fuel 
oil supply to the engine not more than thirteen percent (13%) above 
the rated engine speed;

b) A signal generator type electrical overspeed trip relay operated at an 
adequate speed not more than fifteen percent (15%) above the rated 
speed;

c) An emergency shutdown trip solenoid;

d) A device to shut down the engine in the event of excessive low 
lubricating oil pressure, excessive rise in the engine cooling water or 
lubricating oil temperatures; and

e) Other items in accordance with the Manufacturer's standard.

MW-4.6 Generator

The generator shall be close-coupled to the engine through an SAE flange 
arrangement for perfect alignment and is self-exciting. Output voltage is 
controlled by automatic voltage regulator. The generator and exciter shall 
conform with the requirements specified in the relevant Electrical Works 
Specifications.

MW-4.7 Sound Attenuated/Weatherproof Enclosure

Each DG set shall be fully enclosed in a sound attenuated and 
weatherproof enclosure designed to provide a sound pressure level of not 
more than 85 dBA at 1-meter distance measured at any point of the unit.

The enclosure shall be designed to withstand wind velocity of not less 
than 156 MPH (250 KPH) or as specified in the latest edition of National 
Structural Code of the Philippines and accurately dimensioned in 
compliance with the National Electrical Code (NEC), the National Fire 
Protection Association (NFPA) for clearance of all specified items included 
therein, and all applicable fire codes for a structure and application of this 
type, They shall be designed on modular principles with many 
interchangeable components permitting on site repair.
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The enclosure shall have elegant appearance that includes acoustic 
baffles for the air inlet and outlet, walls with sandwich mineral wool 
attenuation of reliable quality made of galvanized steel material 
conforming to ASTM A-36 and painted finish. It shall be coated in 
accordance with manufacturer’s standard.

The design and construction shall be modular with side panels, doors, 
louvers and for all component parts to have minimum thickness of 2mm 
(gauge 14). The roof of the enclosure shall meet or exceed the minimum 
gauge requirements specified but, in addition, shall be strengthened in 
such a manner as to support the largest commercially available exhaust 
silencer recommended by the Manufacturer for this application.

Wide opening access doors for easy maintenance of all main components 
shall be provided. The joints of the enclosure shall be of boiled or 
screwed design to allow easy disassembly and assembly during major 
maintenance of the DG set and its auxiliaries. All access doors shall be 
fully lockable to prevent unauthorized access.

All components of the enclosure shall be assembled utilizing stainless 
steel bolts, nuts and washers, hinges and locks. Watertight neoprene flat 
washers shall be used on all roof bolts.

The enclosure shall incorporate internally mounted exhaust residential 
silencers with mounting brackets and are of extremely rugged 
construction in order to withstand rough handling and installation. Tail 
pipe extension shall be provided, terminating in a horizontal plane and cut 
at a 45° angle or other means per recommendation of the manufacturer to 
prevent the entrance of water. Stainless steel, seamless flexible exhaust 
pipe and necessary bolts, flanges and gaskets to match the engine and 
exhaust silencer shall be provided.

The DG Set-mounted control panel shall be fitted with safety glass 
viewing window for easy monitoring of operation and located in a lockable 
access door. The monitoring/control points shall be as specified in Clause 
MW-4.4 of this specification. The control panel and cable terminal shall 
be side or front-mounted and shall accept a complete range of factory 
designed and installed attachments. Emergency stop button shall be 
provided and mounted on the enclosure exterior.

The enclosure shall be provided with necessary louvers designed to meet 
engine air requirements and proper ventilation. All louvers with bird 
screen shall be designed to prevent the entrance of driving rainwater but 
shall have sufficient free area to allow for 120% of the total DG Set air 
requirements or per manufacturer’s standard. To guarantee that the 
enclosure is free from any leak and can prevent entrance of rain water. 
Rain Test shall be conducted.

I Ail necessary fittings, hoses, shut-off valves, etc., shall be provided to 
facilitate fuel oil/lube oil filling, lube oil and water drain at the exterior of 
the enclosure. Engine crankcase breather pipes shall terminate at the 
exterior of the enclosure directly under the radiator air discharge louver.
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The base of the enclosure shall be designed and manufactured as a 
heavy duty, formed steel construction with four (4) point lifting provision to 
support the calculated weight. Details of the base construction shall be 
included with the drawings to be submitted.

Auxiliary interface box shaii also be provided which houses the 
electrical/instrument connection terminals for interfacing to the control 
panel external to the DG set.

The enclosure shall contain the battery racks, battery cables, battery 
charger and 12-volt or 24-volt battery capable of delivering at least 3 cold­
cranking, The battery rack shall be welded to the sub-base with hold 
down bolts with cross over strap.

MW'4.8 Spare Parts and Tools

Spare Parts and Tools for the generating sets and its auxiliaries shall be 
supplied by the Supplier in accordance with the requirements specified in 
Clause GW-12.0 of the General Works Specification.

The lists of Spares and Tools in a form to be filled up by the Supplier as 
specified in Part II - Technical Data Sheets, are preliminary and subject to 
changes to conform with the final design and model/brand of the proposed 
equipment (per manufacturer's standard).

The Bidder shall indicate "N/A” to the respective items in the said lists if 
found not applicable to the brand/model of the proposed equipment. 
However, NPC reserves the right to request the Supplier to provide the 
same or its equivalent if it is determined to be "required or necessary" 
during the evaluation, checking and review/approval of the final lists to be 
submitted by the Supplier during the Contract Stage at no cost to NPC.

Spare parts shall be provided to ensure reliable operation of the supplied 
equipment for one (1) year and shall include spares that will be used 
during the Pre-commissioning/Commissioning Test.

The Spare Parts List to be submitted with the Bid shall be in a form 
specified in Clause GW-12.1 - General Works Specifications or in Part II 
-Technical Data Sheets.

The spare parts listed in the forms attached in Part II - Technical Data 
Sheets are minimum requirements which the Supplier shall include in the 
spare parts list that contain the recommended spare parts for one (1) year 
operation.

The standard and recommended tools for normal/overhaul maintenance 
of the generating sets and associated auxiliary equipment shall be 
supplied for the plant in accordance with the Manufacturer's standard 
practice including those specified/listed in the forms attached in Part II - 
Technical Data Sheets.

The Supplier shall submit a detailed Tools list with the Bid in a form 
specified in the Bid form and the corresponding brochures/catalogues of 
the respective tools for approval of NPC prior to delivery at the Plant Site.
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The Supplier shall include a Portable Computer with the latest pre­
installed windows operating system compatible with manufacturer’s 
software needed in programming the DG set control setting (with licensed 
CD-ROM drive dongles of DG set control system) and electronic/digital 
governing system including other digital components that require exclusive 
programs from the Manufacturer with free update throughout the operating 
life of the generating sets.

All tools shall be handed over to NPC in perfect condition at the time of 
taking over.

I
I

MW-4.9 Test, Commissioning and Training

All tests and Inspections (shop test, site test and commissioning) shall be 
carried out in accordance with the requirements specified in Clause GW- 
9.0, Inspection and Tests of the General Works Specifications, relevant 
sections of the specific technical specifications (Civil, Mechanical & 
Electrical Works specifications) and respective test procedures duly 
approved by NPC.

When the generating sets are ready for commercial service, reliability test 
shall also be conducted continuously without major failure for a period of 
twenty-four (24) hours or at any programmed/scheduled operating hours 
available at the plant site which the generating sets and all its associated 
auxiliaries are required to operate under the normal working conditions of 
the power plant.

Prior to the tests, the Supplier shall submit five (5) copies of test 
procedures for NPC’s review/approval for all equipment covered by the 
Contract at least forty-five (45) calendar days prior to the conduct of actual 
test. No tests shall be conducted unless relevant test procedures are 
submitted and approved by NPC.

The Supplier/Manufacturer shall conduct training at the Plant Site all 
NPC’s operators who will be assigned to operate and maintain the plant 
which shall consist of not less than four (4) NPC Operators. The training 
program shall be conducted by expert/s who are knowledgeable and 
trained by the genset manufacturer or his authorized representative/s as 
specified in Clause GW-10.0 of the General Works specifications.

MW-5.0 FUEL OIL STORAGE AND TRANSFER SYSTEM

I

This section provides the essential information for the fuel oil storage and 
transfer system equipment and accessories to be supplied, installed and 
tested by the Supplier. The system shall comprise of fuel oil storage tank, 
fuel oil day tank, transfer pump, piping system and its associated 
accessories to complete the system requirements of the new plant.
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MW-5.1 Scope of Work

The work shall include the supply, installation and test of all the equipment 
specified below and other accessories even though not specifically 
mentioned in this specification or shown on the drawing but are necessary 
to obtain a complete set for the safe and reliable operation of the system 
as a whole.

a) One (1) unit of diesel oil storage lank, 10 m3 nominal capacity, 
cylindrical and vertical, complete with level indicator, vertical ladder, 
handrailings, manhole, tank nozzles, associated valves, fuel oil 
sounding tape and painting works including calibration, testing (weld 
inspection/liquid penetrant) and other accessories shown on the bid 
drawings or specified In this section:

b) One (1) set of fuel oil unloading pump, 10 m3/hr capacity, 30 m 
head, gear type, complete with local control box, isolation & check 
valves, pressure gauges at pump inlet and outlet, strainers, 
flowmeter, spare parts, anchor bolts and its concrete foundation;

c)

d)

Two (2) sets of 1.0 m3 fuel oil day tanks complete with manhole, 
inlet/outlet and vent nozzles, overflow, drain and level gauge/switch, 
and structural supports;

One (1) lot fuel oil piping system complete with valves, strainers, 
pipe and fittings, gaskets, flanges, bolts and nuts, pipe supports and 
other required accessories to complete the piping systems for the 
fuel oil unloading, transfer of fuel oil from storage tank to day tanks, 
day tanks to and from diesel gensets, fuel oil storage tank's overflow 
and drain to oil water separator, waste water/oil from powerhouse 
drain pit to oil water separator including necessary excavation, 
backfilling and asphalt jute application to embedded pipes.

MW-5.2 Diesel Fuel Oil Storage Tank

MW-5.2.1 General

i
The design, fabrication, erection and testing of storage lank shall conform 
to the requirements specified In this general specifications, applicable 
codes & standards and as shown on the accompanying drawings.

Upon completion of erection and testing, tank shall be shot blasted 
internally and externally and painted with approved quality paint to 
withstand the anticipated service conditions.

Storage tank shall be provided with necessary nozzles for connections to 
all pipeworks as shown on the drawings which include tapping points for 
instrumentation, manholes, vents, drains and other appurtenances such 
as access vertical ladders, hand railings, and etc.

The tank shall be provided with two hinged and jointed manhole doors 
secured by bolts and winged nuts.

I NATIONAL POWER CORPORATION VI-MW-28



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST, AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK. SULU

MinP22Z1500Se

Prior to the purchase of materials, fabrication and erection/installation of 
the fuel oil storage tank, the Contractor shall submit for approval by NPC, 
brochures for tank materials including necessary details as required.

MW-5.2.2 Scope of Work

I

I
I MW-5.2.3

The work to be done under this section shall comprise all labor, tools, 
supply of appurtenant materials and other incidentals for all works 
enumerated hereunder in accordance with the Specifications contained 
herein and as shown in the drawings or otherwise directed by NPC.

The Contractor shall submit detailed drawings as required for NPC’s 
approval prior to construction of the fuel oil storage tank.

The scope of the work shall consist of but not limited to the following;

a) Design, fabrication, delivery, installation/erection and testing of one 
(1) set of diesel oil storage tank with a nominal capacity of 10 cu. m.. 
nominal diameter of 2.5m and height of 3m;

b) Fabrication/installation of vertical ladders, railings, manholes, roof 
vents, intake and discharge nozzles, air-foam chamber nozzles, 
drain and overflow nozzles with pipe to drain pit, sounding gauge 
hatch, heat detector nozzle, nozzles for level gauge and other 
accessories shown on the bid drawings or specified herein;

c) Three (3) sets of 65 mm 0 Gate Valves for tank inlet, outlet and 
spare nozzles, one (1) set of 50 mm 0 gate valve for drain line and 
one (1) set of 150 mm 0 butterfly valve for tank farm drain to oil 
water separator;

d) Tank Calibration;

e) Testing (liquid penetrant),

f) Sandblasting and painting; and

g) One (1) unit of 10 m long fuel oil sounding tape.

Materials

All materials used for the storage tank shall be new and unused and of the 
best grade and quality for the purpose. All manufactured items shall be 
standard commercial products of reputable manufacturers and in case 
where the materials shown in the drawing are not covered by the 
standards or specifications, the Contractor shall furnish high quality 
materials which are acceptable to the applicable Specifications and 
provisions of ASTM A-36 and AISC Standard Specifications or equivalent 
approved by NPC.

All materials used for pipes and fittings shall be carbon steel, schedule 40, 
seamless, conforming to ASTM A53 Grade B. Valves shall be cast or 
forged carbon steel body materials, flanged ends, with rising stem and 
generally be of gate valve type for size 65 mm and above in diameter.
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unless otherwise specified, 
bronze material.

Valves 50 mm 0 and below shall be of all

I
I

Plates shall be shaped at shop and edges be sheared, machined or 
chipped to suit the curvature of the tank and shall be marked before 
shipment to site.

Certified mill test reports, covering all steel plate and structural shapes to 
be used in the work and as required by the governing codes and 
standards shall be furnished by the Contractor for NPC’s record. Copies 
of each mill test report shall be submitted to the NPC prior to fabrication of 
materials covered.

MW-5.2.4 Design and Construction

The fuel oil storage tank shall be of all welded construction designed, 
fabricated, constructed and erected in accordance with the requirement of 
API Standard 650 including Appendix E and shall be supplied complete 
with manholes, nozzles, level gauge, ladders, railings and pipe 
connections.

The tank shall be vertical, cylindrical and with self-supporting conical roof.

The tank shall be designed for erection on a concrete ringwall type 
foundation conforming to API standard requirements. The foundations 
shall be in accordance with the requirements shown on the relevant Civil 
Work drawings.

The fuel oil tank sounding tape body/frame shall be of aluminum alloy with 
stainless steel tape and brass dropper. Brochures/catalogues shall be 
submitted by the Contractor for NPC's review and approval prior to 
procurement.

The fuel storage tank shall be designed and constructed with the following 
criteria:

MW-5.2.4.1 Shell

The tanks shell plates shall be constructed of not less than the following 
thickness (corrosion allowance included) conforming to ASTM A-36 
material:

First course to top course 5 mm

The tanks shell shall be designed to have all courses truly vertical.

Shell vertical joints shall be by butt weld with complete penetration and 
fusion as attained by double welding or by other means which obtain the 
same quality of deposited weld metal on the inside and the outside weld 
surface. Vertical joints in adjacent shell courses shall not be in alignment, 
but shall be offset from each other a minimum distance of five (5) times 
the thickness of the thicker course at the offset point.
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I

Shell horizontal joints shall be by butt weld with complete penetration and 
fusion. Abutting shell plates shall have a common vertical centerline.

Top angles of A 36 material shall be attached to the shell either by butt 
joint which shall be of complete penetration and fusion or an alternative 
joint as shown on the drawing. Angle size shall not be less than 50mm x 
50mm X 5mm (2" x 2" x 3/16”) and the outstanding leg extends outside the 
tank.

Shell plates shall be of standard size conforming to 1,220m (4') wide, 
2,440 mm (8') long and edges shall be properly squared and/or prepared 
for butt welding. Minimum thickness shall be 5mm or as shown on 
drawings.

Shell plates of standard size conforming to 1,830mm (6’) wide, 6,100mm 
(20’) long may be used if transportation to the plant site is possible. 
Accordingly, detailed drawings showing arrangements of plates for shell, 
roof and bottom shall be submitted by the Contractor for NPC’s review 
and approval.

MW-5.2.4.2 Bottom

Bottom plates shall have a minimum thickness of 8.0mm (5/16") 
(allowance for corrosion included), with standard plate size similar to the 
shell plates and conforming to A36 material. The plates shall be joined by 
lap welding, arranged as shown in the bid drawings. Three (3) plate laps 
in tank bottoms shall not be closer than 300mm (12’’) from each other and 
also from the tank shell.

The bottom plates under the bottom shell ring shall have the outer ends of 
the joints fitted and lap-welded to form a smooth bearing for the shell 
plates.

Where butt-welded bottom plates are employed, the edges shall be 
prepared with either square or V-grooves. The butt welds shall be made 
by applying a backing strip 3mm (1/8") thick or heavier by tack welding to 
the underside of the plate. The bottom plates shall have a minimum slope 
of 1:100mm.

The attachment between the bottom edge of the lowest course shell plate 
and the bottom plates shall be a continuous fillet weld laid on each side of 
the shell plate.

MW-5.2.4.3 Roof

The roof shall be self-supporting cone type provided by rafters as shown 
on the drawings. The roof shall be constructed in accordance with the 
latest edition of API 650, Standard for Construction of Welded Steel 
Tanks.

The self-supporting cone type roof shall have 15 degrees slope from the 
horizontal as shown on the drawings. All roofs and supporting structures 
shall be designed to support dead load, plus a uniform live load of not less 
than 1.0 kPa (20 Ibs/sq.ft.) of projected area. Roof plates shall have a
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I

minimum nominal thickness of 5mm (3/16") and its material shall be 
ASTM A36.

The roof plates shall be welded to each other on top side with a 
continuous full-fillet weld on all seams and shall not be attached to the 
supporting members. The roof plate circumference shall be attached to 
the top angle (not less than 50mm x 50mm x 5mm) of the tank with a 
continuous fillet weld on the top side only. Rafters supported on shell by 
means of rafter lugs are welded to the tank shell and connected to the 
center collar plate as shown on the drawings. Where other construction is 
employed, detailed drawings shall be submitted by the Contractor for 
NPC's review and approval,

MW-5.2.4.4 Shell Attachments and Tank Appurtenances

The tanks shall be provided with the following tank appurtenances 
generally arranged in accordance with the bid drawings;

a) Vertical Ladders and Handrailings
b) Roof manhole
c) Shell manhole
d) Shell outlet nozzle
e) Shell inlet nozzle
f) Water draw off sump nozzle & piping
g) Roof vent
h) Overflow nozzle & piping
i) Level gauge nozzles
I) Air-foam nozzle (Spare Nozzle)
k) Grounding pads
l) Nameplate
m) Sounding Tape

I

Vertical Ladders and Handrailings

The Tank shall be provided with vertical ladders.

Guardrailings along the circumference of the roof shall be provided. 
Height of top railing above floor shall be 1000mm. Toeboard of 75mm 
height x 6mm thickness shall also be provided with midrail located 
approximately one-half the distance from top of floor to top of railing. 
Maximum distance between railing posts shall be 2400mm (96”) or as 
shown on the drawings.

Vertical ladder shall be 450 mm wide with 20 mm round bar ladder rungs 
spaced at 300 mm center to center.

All parts shall be made of A36 except otherwise specified and hot dipped 
galvanized. Details of construction shall be as shown on the drawings.

Manholes and Nozzles

Manholes and nozzles shall be provided and constructed in accordance 
with API 650 and/or shown on the drawings. Reinforcing plates for these 
openings shall be made of one piece only. The minimum cross-section
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area of the reinforcement shall not be less than the product of the vertical 
diameter of the hole In the shell and gross plate thickness used. The 
necks, reinforcing plates and shell-plate openings which have either 
sheared or oxygen-cut surfaces shall have such surfaces uniformed and 
smoothen, with corners rounded, except where such surfaces are fully 
covered by attachment welds.

The tank atmospheric vent shall be fitted with a stainless filter of a 
replaceable type. Vent shall conform to the requirements of API Standard 
2000.

I
I

Manholes and nozzles attached or fitted on the tank shall be of carbon 
steel, Schedule 40, seamless pipe conforming to ASTM A53 Grade B. 
Manholes may be fabricated using carbon steel plate of approved material 
subject however to radiographic test (RT) after fabrication.

Manholes on tanks shall be furnished with hinged cover as shown on the 
drawings. Design of hinged components other than those shown on the 
drawings may be used provided that detailed drawings shall be submitted 
by the Contractor for NPC’s review and approval.

Grounding Pads & Rod

The tank shall be provided with minimum of two (2) grounding pads 
equally spaced around the exterior of the tank for grounding protection. 
Grounding pads shall be type 304 stainless steel or approved equivalent 
and shall be welded to the tank. Pads shall be at least 65mm by 75mm 
by 6mm thick and shall be drilled and tapped to the full thickness of the 
pad for hex head cap screws. Screw hole spacing and location shall 
match that of NEMA Standard hole terminals or as shown on the 
drawings.

Grounding rods to be used shall be of copper 20mm 0 and 3m long with 
connecting copper wire between grounding pad and rod or as required.

Nameplate

Nameplate shall be provided and securely fixed to the tank at location 
which are readily visible. The main inscriptions on the nameplate shall 
include Tank Tag Number or SPIN (FO01TNK), Manufacturer/fabricator, 
Design Code, Nominal Capacity, Nominal Diameter, Nominal Height, Date 
of Manufacture and etc.

In addition to the nameplate, the lettering “NPC" and the NPC Logo shall 
be painted on one side of the outside wall surfaces of the fuel oil storage 
tank facing the national road or main highway. The exact location of 
which shall be as directed by NPC. Each letter shall have at least a 
height of 0.6 m and approximately 0.45 m. width, or as otherwise directed 
by NPC. The color of the tetters shall be luminous black. The color of 
NPC logo shall conform to its standard color.
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Holding Down Bolts

Holding down bolts shaii be provided to protect the tank from skidding or 
overturning due to wind load or earthquake load. Number and size of 
bolts shall be provided as shown on drawings and equally spaced high 
strength bolts conforming to ASTM A 307.

Piping. Valves and Fittings

Interconnecting piping to be installed shall be as shown on the drawings. 
Piping and fittings shall be of carbon steel. Schedule 40, seamless pipe 
conforming to ASTM A53 Grade B.

inlet, outlet, water draw-off nozzles including spare nozzle shall be 
supplied with valves of sizes preferably similar to the nozzles unless 
otherwise specified or shown on the drawings. Valves 65 mm and above 
shall be of rising stem, cast iron body, and with flange ends. Valves 50 
mm and under shall be of bronze or stainless steel material with rising 
stem, flanged or screwed ends. Gate valves shall generally be used, 
except for 150 mm 0 valve installed on waste oil drain to oil water 
separator, which is butterfly valve.

Gauges and Instrumentation

The tank shall be outfitted with all the proper instrumentation and/or 
gauge necessary for the accurate monitoring and control of the Diesel 
Fuel Oil.

The tank shall be provided with a ground receding level gauge. The level 
gauge shall be completed with welded hollow shell float, guide wires, 
tape, sheave elbows, tape conduit (pipe), support brackets, gauge head 
and level switches. The level gauge shall be constructed of the following 
materials:

I
a) Gauge head

b) Sheave elbows

c) Sheaves

d) Float

e) Guide & gauge wires

f) Guide wires anchor

g) Support brackets

h) Gauge wire conduit pipe -

Aluminum 

Aluminum 

Stainless steel 

Stainless steel 

Stainless steel 

Stainless steel 

Carbon steel 

ASTM 53 galvanized

The level gauge shall be so located that tank liquid level can be accurately 
indicated to a height equal to the straight side height of the tank.

All connection lugs or openings in the tank required for gauge equipment 
installation shall be furnished.
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A calibration scale shall be printed on the tank and shall be large enough 
so it can easily be visible preferably from the powerhouse.

Wires and cables to be used and installed aboveground shall be enclosed 
in a rigid steel conduit (galvanized) except those laid on cable trays. 
Cables installed underground shall likewise be enclosed and pipe sleeve 
are coated with bituminous paint.

Sounding Tape

The Contractor shall include the supply of one (1) set of Fuel Oil Tank 
Sounding Tape which is 10 meter long. Tape body/frame shall be of 
aluminum alloy with stainless steel tape and brass dropper. 
Brochures/catalogues shall be submitted by the Contractor for NPC’s 
review and approval prior to procurement.

MW-5.2.4.5 Erection

The Contractor shall furnish all labor, tools, welding equipment and 
cables, falsework, scaffolding and other equipment necessary for the 
erection of the tanks complete and ready for use. Lifting lugs attached to 
the tank for erection purposes shall be removed by the Contractor and 
any noticeable projection of weid metal shall be chipped-off.

Shell plates shall be shaped to suit the curvature of the tank at the shop 
prior to shipment to the project site.

Tank shell seams shall be so positioned that they do not pass through 
vessel connections. Inside seam shall be ground smooth for application 
of the internal’s protective coating.

The tanks and their structural components shall be welded by shielded 
metal-arc, the gas metal-arc, the flux-cored-arc, the electroslag or the 
electrogas process using suitable equipment. Welding may be performed 
manually, automatically or seml-automatically according to procedures 
described in ASME Section IX. Welding shall be performed in a manner 
to ensure complete fusion with the base metal. No welding of any kind 
shall be performed when the surfaces to be welded are wet, dirty nor 
during high winds unless the welder and the work are properly shielded. 
Each layer of weld metal or multi-layer shall be cleaned of slag and other 
deposits before applying the next layer.

The edges of all welds shall merge with the surface of the plate without a 
sharp angle. The maximum acceptable undercut shall be 0.4mm (1/64") 
of the base metal for vertical butt joints and 0.79mm (1/32") in depth for 
horizontal butt joints.

Tack weld, a weld made to hold parts of a weldment in proper alignment 
until final welds are made, shall not be considered as having any strength 
value in the finished structure.

The minimum size of fillet weld shall be as follows; plates 5mm (3/16”) 
thick, not less than one-third the thickness of the thinner plate at the joint, 
with minimum of 5mm (3/16"). Single welded lap joints are permissible
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only on bottom plates and roof plates. Lap-welded joints, as tack-welded, 
shall be lapped not less than five (5) times the nominal thickness of the 
thinner joints, the lap need not exceed 50.8mm (2”) and 25.4mm (1”) for 
single welded lap joints. The reinforcement thickness of the welds on all 
butt joints on each side of the plate shall not exceed 2.4mm (3/32”) and 
3.2mm (1/8") for vertical and horizontal joints respectively. The 
reinforcement need not be removed except that it exceeds the maximum 
acceptable thickness. During the welding operation, plates shall be held 
close contact at all lap joints. Tack welds used in the assembly of vertical 
joints of the shell shall be removed when such joints are, welded 
manually. Tack welds, whether removed or left in place, shall be made 
using a fillet weld or butt weld procedure. Tack welds to be left in place 
shall be made by qualified welder and shall be examined visually for 
defects. Defective tack shall be removed.

I

Misalignment in completed vertical joints shall not exceed 10% of the 
plate thickness or 1.6mm (1/16"), whichever is larger. The upper plates in 
completed horizontal butt joints shall not project beyond the face of the 
lower plate at any point by more than 20% of the upper plate thickness, 
with a maximum projection of 3.2mm (1/8"), except that a projection of 
1.6mm (1/16") is acceptable for upper plates less than 7.9mm (5/16") 
thick.

MW-5.2.4.6 Test and Inspection

I

Test and inspection of all materials and equipment shall be performed in 
accordance with the requirements of all applicable codes and standards, 
unless otherwise stated in this specification.

The Contractor shall establish test procedure in accordance with the 
requirements of this specification which will be used as guide in the 
performance of field test and inspection for all works furnished. The test 
procedure shall be submitted to NPC for review and approval.

Upon completion of works, the Contractor shall conduct and perform test 
and inspection for the system’s equipment furnished which will be in 
accordance with the approved test procedure. The tests shall be 
performed in the presence of NPC representative. Prior to start of tests, 
the Contractor shall notify NPC of the date when such tests are to be 
performed.

Any defect found during the tests shall be rectified by the Contractor in the 
same manner described herein.

Weld Inspection

a) Buttwelds

Complete penetration and fusion is required for welds joining shell 
plates to shell plates. Inspection for quality of welds shall be made 
by liquid penetrant examination. Where visual inspection by NPC 
inspector indicates unsatisfactory welds, acceptance or rejection 
shall be based on the results of the penetrant examination.
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b) Fillet Welds

Fillet welds are welds of approximately triangular section joining two 
(2) surfaces approximately at right angle to each other as in lap joint, 
tee joint or corner joint.

Inspection of fillet welds shall be made by visual examination. 
Where visual inspection by the NPC inspector indicates 
unsatisfactory welds, acceptance or rejection shall be based on 
sectioning such areas by chipping with a mechanical round-nosed 
chipping tool.

c) Cost

All costs for making radiographs and any necessary repairs shall be 
borne by the Contractor.

Methods of Inspecting Joints

Liquid penetrant examination is required for shell butt welds, annular plate 
butt welds and flush-type connection with butt welds. Inspection by liquid 
penetrant examination shall not be required for roof plate or bottom plate 
welds nor for welds joining roof plates to the top angle, top angle to shell 
plate, shell plates to bottom plates or appurtenances to tanks.

The method of liquid penetrant examination shall be in accordance with 
Section V, of ASME Code and applicable editions/addenda. The 
examination shall be performed in accordance with a written procedure 
prepared by the Manufacturer in compliance with the applicable 
requirements of Section V of the ASME Code.

All materials to be used shall be of a recognized commercial quality per 
manufacturer’s recommendation.

I
Liquid Penetrant Examination shall be properly recorded and documented 
and submitted to NPC including rejectable indications and its location and 
extent.

Tank Testing

a) Testing Tank Bottom Welds

Upon completion of welding the tank bottom, all joints shall be tested 
by vacuum using a soap film solution,

b) Testing Tank Shell

Upon completion of the entire tank and the performance of weld 
inspection specified in Section MW-5.2.4.6, the tank shell shall be 
tested by one of the following;

NATIONAL POWER CORPORATION

b.1 If water is available, the tank shall be filled with water and 
inspected frequently during the filling operation. Filling of 
water shall be 50mm (2") above the top leg of the top angle.
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b.2 If water is not sufficient to fill the tank, the test shall be made 
by one of the following;

b.2.1 Painting all joints on the inside with a highly 
penetrating oil and carefully examining the outside of 
the joint for leakage.

b.2.2 Applying vacuum to either side of the joints or 
applying internal air pressure as specified in Item c) 
of this Section and carefully examining the joints for 
leak.

c) Testing Tank Roof

Upon completion, the tank roof shall be tested by applying internal 
air pressure or external vacuum to the seams with a soap film 
solution. The internal pressure shall not exceed the weight of the 
roof plates.

Repairs

a) Repair of Welds

All defects found shall be called to the attention of the NPC 
inspector and his approval shall be obtained before they are 
repaired. Pinhole leaks or porosity in tank bottom joints may be 
repaired by applying an additional weld bead over the defective 
area. Other defects or cracks in tank bottom joint or leaks in shell 
joints or in the shell-to-bottom joints shall be required by chipping or 
melting out the defects from one or both sides of the joint, as 
required, and rewelding. Only sufficient cutting out the defective 
joints is required as is necessary to correct the defects. Isolated 
pinhole leaks in roof joints may be caulked mechanically. 
Considerable porosity in the roof joints or of cracking shall be added 
with bead of weld metal laid over the affected portion. Mechanical 
caulking is not permitted for any other repairs. Repairs of defect 
discovered after the tank has been subjected to hydrostatic test shall 
be made with the water level at least 300 mm (1’) below the point 
being repaired or with the tank empty if repair is on or near the tank 
bottom.

All repaired welds shall be checked by repeating the original 
inspection procedure and by repeating one of the testing methods.

MW-5.2.4.7 Tank Calibration

The tank shall be calibrated for accurate measurement of Diesel Fuel Oil. 
Five (5) copies of calibration table shall be furnished to NPC. Prior to the 
conduct of the calibration process, the Contractor shall submit in five (5) 
copies of Tank Calibration Methodology for NPC review and approval.
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MW-5.2.4.8 Painting Requirements 

General

The tanks and other surfaces shall be painted in accordance with first 
class standard practices suitable for the purpose.

All paints and shop primer to be used shall be of standard types of a well- 
known manufacturer subject to the approval of NPC.

Surface Preparation

Prior to painting, all weld spatter, mill scale, burrs, rust, loose particles, 
and flux shall be removed. Grinding and deburring shall be performed 
with a wheel that will assure a clearly cut surface.

Blast cleaning with iron-free sand or grit shall be used. The grit shall be 
new and unused. Surface preparation of external surface of tank that will 
be carried-out at the site shall be done by power tool cleaning to avoid 
scattering of abrasives caused by blast cleaning.

All cleaned surfaces shall be primed within six (6) hours or before any rust 
bloom forms on the blasted surface.

Painting Application

Application of painting shall be in accordance with the Manufacturer’s 
recommendations and standard practices. No painting shall be applied on 
wet or damp surfaces.

The tank external surfaces, appurtenances and other surfaces shall be 
painted to conform with the following:

a) Primer Coat
(75 microns DFT)

b) Intermediate Coat 
(100 microns DFT)

c) Final Coat
(50 microns DFT)

Zinc rich epoxy polyamide 
primer

Epoxy polyamide 

Polyurethane enamel

The tank inside surfaces including structural shall be painted to conform 
with the following:

a) Primer Coat
(50 microns DFT)

b) Intermediate Coat 
(100 microns DFT)

c) Final Coat
(100 microns DFT)

Zinc rich epoxy polyamide 
primer

Polyamide amine cured epoxy 
coating

Polyamide amine cured epoxy 
coating
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The underside of the tank bottom shall be coated with coai tar epoxy, 400 
microns DFT.

The Contractor shaii provide test instruments used for testing dry film 
thickness.

Should the measured dry film thickness result to less than the specified 
one, the Contractor shall apply additional paint to the coat inspected or 
shall increase the thickness of succeeding coat, as applicable, to conform 
with the specified total dry film thickness.

Final color of paint on external surfaces of the tank shall be silver or as 
directed by NPC. Final color of associated piping and equipment shall be 
similar to the existing facilities unless otherwise directed by NPC.

MW'5.2.4.9 Submittals

Prior to the purchase of materials, fabrication and erection/installation of 
the fuel oil storage tank, the Contractor shall submit for review and/or 
approval by NPC, construction drawings of the tank concrete foundation 
and detailed drawings as required.

Certified mill test reports, covering all steel plate, structural shapes and 
piping/nozzles to be used in the work and as required by the governing 
codes and standards shall be furnished for the NPC's review and record. 
Copies of each mill test report shall be submitted to NPC prior to 
fabrication of materials covered under this work.

Prior to the conduct of tank test, inspection and test procedures shall be 
submitted for NPC’s review and approval. Test report shall be submitted 
in five (5) copies fifteen (15) days after the conduct of test.

MW-5.3 Fuel Day Tank

The fuel oil day tank shall have a minimum capacity of 1,000 liters and 
shall be shop-fabricated, all welded construction, rectangular shape and 
shall be designed and constructed in accordance with the requirements of 
applicable standards complete with manholes, inlet and outlet nozzles, 
nozzles for vent, overflow, drain and level gauge/switches. Included in the 
supply of fuel oil day tank are its structural steel supports with sufficient 
height as required by the diesel engine fuel system or as recommended 
by the engine manufacturer. The tank materia! shall be of carbon steel 
conforming to ASTM A36 or approved equal with minimum shell thickness 
of 5 mm. Nozzles shall be fitted with flanges, raised face conforming to 
ANSI B16.5. The supply shall include all the necessary materials for 
fixing and installation.

The tank shall be provided with an interior and exterior coating. For 
internal surfaces, three (3) coats of paint having a phenolic-base or 
equivalent shall be applied. As minimum, first coat shall be applied with 
80 microns DFT of zinc rich polyamide epoxy primer. Second and final 
coat shall be applied with 100 microns DFT for each coat. External 
surfaces shall be painted with 80 microns DFT of zinc rich polyamide 
epoxy primer on first coat. On second coat, 160 microns DFT of
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MW-5.4

MW-5.4.1

intermediate chlorinated rubber shall be applied and 80 microns DFT 
chlorinated rubber topcoat as final coat. Refer to relevant Civil Works 
specifications and drawings for details of concrete foundation and 
supporting steel structures.

Inspection of welds shall be made by visual examination. Where visual 
inspection by the NPC inspector indicates unsatisfactory welds, 
acceptance or rejection shall be based on sectioning such areas by 
chipping with a mechanical round-nosed chipping tool.

Tank tightness shall be tested by filling the tank with water and inspected 
frequently during the filling operation. Filling of water shall be up to the 
point above the overflow nozzle. Traces of leakages shall be determined 
for at least one (1) day while the tank is filled with water.

Fuel Transfer Pump

General

The fuel transfer pump shall be used for unloading diesel oil from a tanker 
or 210-liter drum or transferring diesel oil from the fuel oil storage tank to 
the diesel engine day tanks.

The plant shall be provided with one (1) set of Fuel Oil Transfer Pump 
with capacity of not less than 10 m3/hr at a discharge head of 30m 
complete with accessories necessary for the safe and reliable operation of 
the pump including spare parts as recommended by the manufacturer for 
one (1) year operation.

The pump shall be installed inside the pump house/pump shade complete 
with concrete foundation, anchor bolts and electrical amenities and shall 
conform to the requirements of relevant Civil and Electrical Works 
Specifications and drawings.

MW-5.4.2 Scope of Works

One (1) set of Fuel Oil Transfer Pump, with capacity not less than 10 
m3/hr at a discharge head of 30m, shall be supplied, installed and tested 
at plant site to unload or transfer diesel fuel oil including its concrete 
foundation, anchor bolts, pump house and spare parts for one (1) year 
operation.

The works shall include the supply and installation of associated valves, 
strainers, gauges, power cables, controls and other accessories 
necessary for the safe and reliable operation of the fuel oil transfer pump, 
but not limited to those shown on the attached drawings.

MW-5.4.3 Design and Construction

Pump shall be horizontal gear type with a capacity of not less than 10 
m3/hr at a discharge head of 30m. Pump casing shall be made, of cast 
iron material capable of withstanding a hydrostatic pressure of 150% of 
the maximum pumping pressure under which the pumps could operate at 
design speed.
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The fuel oil transfer pump shall conform, as minimum, to the following 
requirements;

a)
b)
c)
d)

Casing
Gear
Shaft
Bushing

Cast Iron 
Ductile Iron
High Strength Carbon Steel 
Bronze (Graphited)

Gland shall be made of cast iron stuff with graphite gland packing. Oil 
pan shall be provided at the gland section to catch possible oil leaks.

Pump shall be equipped with adjustable safety valve or relief valve to 
protect the unit from overpressure. Safety valve box and cover shall be 
made of cast iron.

Lifting lugs and eyes and other special tackle shall be provided as 
necessary to permit easy handling of the pump and its components.

The pump shall be driven by a direct-coupled motor mounted on a 
common metal base ready for installation on concrete foundation. 
Concrete foundation and anchor bolts shall be included in the scope of 
work and shall conform to the requirements of relevant Civil Works 
Specifications.

Pump motor shall be selected so that the pump brake HP requirement 
throughout the entire capacity range shall be within the nameplate rating 
of the motor. Motors shall be capable of operating continuously at rated 
output within ±5% of rated frequency and at any voltage within ±10% of 
rated value.

Pump motor shall generally be of the squirrel cage rotor induction type 
and shall comply with ANSI Standards plus amendments. Standard frame 
sizes should be used.

Pump Motor shall be of the totally enclosed guarded fan cooled type, 
suitable for outdoor installation, designed either continuous or intermittent 
operation and direct on line starting. Motors shall conform to the 
requirements specified in the electrical Works specifications.

The pumps to be supplied shall be operated at 230V, 1-phase, 60 cycles. 
Pumps shall be operated only from the local panel located in the pump 
house.

Local panel shall be provided with start and stop push buttons with 
indicating lights. Start and Stop status for each pump shall be monitored 
in the Control Room Panel.

The technical requirements of the associated valves, flowmeter, strainers, 
gauges, testing and spare parts shall conform to the requirements 
specified in this section.

All cables and conduits of appropriate size required for the connection of 
the motor to the station panelboard shall be provided by the Contractor.
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MW-5.4.4 Spare Parts

MW-5.4.5

The Contractor shall supply the manufacturer’s recommended spare parts 
for one (1) year operation for each pump to be supplied which shall 
include the following as minimum;

a) One (1) set of bearings for pump and motor; and

b) One (1) set of bushings, wearing rings, packing and gaskets for the 
pump.

Submittal

The Contractor shall submit for NPC evaluation and approval for the 
following:

a) Pumps Catalogues or brochures, outline drawings and single line 
diagram including the pump's concrete foundation;

b) Test procedures prior to test; and

c) Test and inspection reports

MW-5.4.6 Pump Testing

The pump and motor shall be subjected to factory tests to determine its 
conformance with the design and operating characteristics and shall be 
performed in accordance with the approved test procedures and 
applicable codes and standards which shall include the following:

a) Pressure hydrostatic proof of the spiral case to 1.5 times the 
maximum pressure for 30 minutes;

b) Report of the characteristic curve such as Height vs. Flow, Power 
absorbed against Flow, Efficiency against Flow;

c) Test of uninterrupted operation to full flow and maximum height of 
each pump motor set for one (1) hour; and

d) Test of uninterrupted operation without load for each pump motor set 
for one (1) hour.

MW-5.4.7 Painting

Pumps, associated valves and other accessories are generally delivered 
with final paint applied at the manufacturer’s shop per manufacturer’s 
standard. Any part of the final paint that will be damaged during transport 
and installation shall be re-painted or touched-up after installation and 
testing.
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MW-5.5 Piping, Valves, Fittings and Accessories

MW-5.5.1 Scope of Work

The Supplier shall supply, install and test a complete Fuel Oil Transfer 
and Waste Oil/Water Piping System including pipe supports, fittings, 
necessary accessories, all required excavation and backfill of pipe 
trenches, painting and other necessary accessories as required and 
shown on the attached drawings.

The F. O. Transfer piping system shall consist of piping interconnections 
for a flexible hose at fuel rotary hand pump inlet, and from fuel oil day 
tanks to respective diesel engines.

Waste Oil/Water shall consist of piping interconnections from drain pits in 
the Generating sets' area to the oil-water separator as shown on the 
relevant works drawings.

MW-5.5.2 Piping

Fuel oil piping shall be constructed from ASTM A53 Gr. B, seamless pipe, 
schedule 40. All piping 65mm and larger shall be constructed with 
flanged joints or butt-welded joints and fittings. Piping 50mm and below 
shall be constructed with flanged joints or socket welded joints and fittings 
or otherwise permitted or approved by NPC.

Fuel oil piping In the fuel oil day tanks’ area shall generally be installed 
above ground. All other fuel oil piping shall be installed either above 
ground or underground or as directed by NPC. Fuel piping installed 
underground shall generally be applied with tape wrapping of minimum 
finished thickness of 1 mm and applied spirally with overlap of 50% in all 
parts of the pipe and fittings or other corrosion protection method as 
approved by NPC. The tape wrapping brochures shall be submitted for 
NPC approval prior to procurement and application. The wrapping shall 
extend for 300 mm beyond the buried portion.

Waste oil/water piping shall be constructed of Unplasticized Polyvinyl 
Chloride {uPVC) pipe, schedule 80 or class 150, conforming to ASTM D- 
1784 or approved equivalent.

Unplasticized PVC pipe connection joints 80 mm (3") 0 and above shall 
be joined by rubber ring or solvent cement type connection in 
conformance with manufacturer’s recommendation. Smaller sizes shall 
be of solvent cement type connection. Flanged connections shall be used 
for connecting to flanged surfaces or to flanged-ends valve and shall be of 
the same material with the connected pipe with a rating of class 150 or 
ANSI 150.

The waste oil/water piping system 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 and each 
layer shall be thoroughly compacted. Backfill materials shall be 
compatible soil taken from trench excavation and approved by NPC.
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All pipes that crosses 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 pipes in open areas shall be laid not less than 
300mm from the ground surface to the bottom of pipe.

PVC pipe installed aboveground or with associated isolation valve 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.

MW-5.5.3 Valves

MW-5.5.4

All gate or globe valves to be supplied shall be of the outside screw and 
yoke design or with rising stems. Valves body material shall be of cast 
iron for sizes more than 50mm diameter and cast bronze or stainless steel 
for 50mm and smaller. All valves shall have flanged ends with a rating of 
not less than 150 lb. The use of screwed ends may be applied to 50 mm 
diameter subject to the approval of NPC. Check valves shall be of swing 
type.

Strainers

Strainers shall be of basket type with cast iron body and flanged ends or 
as specified in the relevant specifications. Body drain and vent 
connections shall be included. Drain plugs shall be threaded. Screen 
elements shall be of stainless steel construction with minimum 32-mesh 
size or as shown on the drawings. Magnets shall be included to trap 
small Iron and steel particles for use in fuel oil lines.

Cast iron Y-strainers with 60 mesh size (or mesh size as recommended 
by the flowmeter manufacturer) shall also be provided upstream of each 
flow meter installed between the genset and day tank. The filter element 
shall be of stainless steel fitted with magnet and with screwed ends

MW-5.5.5 Pressure Gauges

Pressure gauges for fuel oil system shall be provided with dampener. 
Each pressure gauge shall be provided with isolation valve. Pressure 
gauge shall be of bourdon tube type with solid front case, and minimum 
size of dial gauge shall be of 100mm 0.

MW-5.5.6 Flow Meters

Flow meters shall be provided for fuel oil system as shown on the 
drawings. One (1) flow meter shall be provided downstream of the fuel 
transfer/unloading pump.
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Accuracy of flow meters shall be + 0.5% of total flow with, 0.03% 
repeatability. Flowmeters shall be of LCD display capable of monitoring 
the total/accumulated flow, resettable total flow and instantaneous flow 
rate. Simplex strainer with minimum 60 mesh size and stainless steel 
filter element shall be provided. The flowmeter shall be made of 
aluminum or approved equivalent with flanged ends and shall utilize an 
internal battery that can last up to at least 5 years. The flowmeter shall be 
equipped with pulse generator or 4-20mA current output and ready for 
interconnections in future telemetry project.

MW-5.5.7 Testing

The assembled piping and valves shall be hydrostatically tested at 1.5 
times the design pressure for a minimum of 30 minutes. During the test, 
valves shall be opened and closed. Any leakage or any defect disclosed 
by the tests shall be corrected and repaired by the Contractor at his own 
expense to the satisfaction of NPC.

The assembled fuel oil piping system may be tested using a compressed 
air at a pressure of 1.25 times the operating pressure of the system and 
maintaining it for a minimum of 10 minutes, subject to the approval of 
NPC. Examination for leakage detected by soap bubble or equivalent 
method shall be made of all joints and connections. The piping system 
shall show no evidence of leaking.

During initial pipe filling and trial operation of the fuel oil piping system, 
piping fittings and joints shall be visually inspected against leak.

There shall be no leakage whatsoever from the pipes, fittings and 
connections for each section tested while the system is under test 
pressure for the period of not less than thirty (30) minutes or 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.

MW-5.5.8 Painting

All steel piping installed outdoors and Indoors shall be prime coated with 
80 microns DFT zinc rich epoxy paint and 80 microns DFT of chlorinated 
rubber for each intermediate and topcoat.

All steel pipes laid underground shall be applied with two (2). coats of coal 
tar epoxy polyamide of 170 microns DFT each coat and finally wrapped 
with 6mm thickness asphalt jute.

Painting for waste oil/water uPVC piping is not required unless otherwise 
directed by NPC.
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Final color for Fuel Oil piping and associated valves installed above 
ground shall conform to Munsell No. 7.5R 3/12.

MW-6.0

MW-6.1

DOMESTIC WATER SUPPLY SYSTEM

General

This section provides the essential Information for the design, supply, 
installation, construction, test and commissioning of the complete 
Domestic Water Supply System to provide the water requirement of the 
plant including the required excavation and backfilling of pipe trenches.

The work includes the interconnection with the existing water supply line 
installed along the public access road. Necessary permit for 
interconnection shall be secured by the Contractor with the assistance of 
NPC. Corresponding fees for such interconnection shall be borne by the 
Contractor.

The work shall include, but not limited to the following:

a) One (1) lot of Elevated Water Storage Tank complete with 
accessories; and

b) One (1) lot of domestic water piping system, valves, pipes and 
fittings as well as all the required excavation and backfill including 
interconnection works with the existing local water provider

MW-6.2 Water Storage Tank

The Supplier shall supply, deliver, install and test one (1) set of water 
storage tank. The water storage tank shall have a minimum capacity of 
1,000 liters and shall be of polyethylene type. The water storage tank 
shall be complete with manhole, inlet and outlet nozzles with valves, 
overflow pipe, strainer, drain nozzle with valve, level switch nozzle with 
plug (for future use), 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>6.3 Piping, Valves and Fittings

Domestic water supply and distribution piping shall be constructed from 
Unplasticized Polyvinyl Chloride {uPVC) pipe, schedule 80 or class 150, 
conforming to ASTM D-1784 or approved equivalent.

Gate valves, shall be made of bronze or stainless steel, rising stem, union 
bonnet, inside screw, solid wedge or plug type disc, with screwed or 
flanged ends. Check valves shall be of swing type, cast bronze and with 
screwed ends.

Valves of all sizes shall have a rating of not less Class 150.
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Garden hose connection valves or hose bibbs shall be of bronze material, 
20mm size and outfitted with male thread hose connections.

MW-6.4 Testing

After installation of the equipment, the Supplier 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 Supplier.

MW-6.4.1 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 Supplier 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 Supplier.

Alt equipment and appurtenances necessary to carry out the tests and 
any repair, if required, shall be borne by the Supplier.

MW-6.4.2

MW-6.5

Domestic Water Supply 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 Waterworks 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 
Supplier at his own expense to the satisfaction of NPC.

Before any test is made, the Supplier 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 Supplier.

Disinfecting of 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 
disinfections, 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 Supplier may use any of the methods of 
disinfections as recommended by the American Water Works Association 
(AWWA) or any of the following kinds of treatment:
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a) Chlorine Gas-Water Mixture;

b) Calcium-Hypochlorite or equai; 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.

MW-7.0 FIRE FIGHTING SYSTEM

MW-7.1 Scope of Work

The Supplier shall supply the specified number of Underwriter 
Laboratories/Factory Mutual Approved Portable Type Fire Extinguishers 
complete and ready for operation and shall be installed at their 
corresponding place of use as specified in the particular specifications 
and as shown on the drawings.

a) Three (3) 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: and

b) One (1) unit of Foam (AFFF) wheeled type fire extinguisher unit 
complete with self-contained cylinder mounted on a frame with 
handle, floorstand and steel wheels, 50 L min. capacity complete with 
associated valves, dial gauge indicator, nitrogen expellant tank for 
unit pressurization, appropriate size of discharge hose of 15 m long 
fitted with couplings and foam nozzle assembly, UL/FM approved.

MW-7.2 Fire Extinguisher

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.) minimum 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 Foam (AFFF) wheeled type fire extinguisher unit shall consist of a 
completely self-contained cylinder mounted on a frame with handle, 
floorstand and steel wheels, 50 L min. capacity complete with associated 
valves, dial gauge indicator, nitrogen expellant tank for unit pressurization, 
appropriate size of discharge hose of 15 m long fitted complete with 
couplings and foam nozzle assembly, UL/FM approved.
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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-7.3 Submittal

The Supplier shall submit the technical specifications/data and 
brochures/calalogs of the fire extinguishers for the approval of NPC prior 
to purchase.

MW-8.0 AIRCONDITIONING AND VENTILATION SYSTEM

MW'8.1 General

This section provides the general technical requirements and other 
essential Information for the Air Conditioning and Ventilation System 
equipment to be supplied, installed and tested by the Supplier.

The Air Conditioning and Ventilation Systems shall be provided in the 
containerized/pre-fabricated control house which houses the generator 
control and protection panels (GCPP), associated electrical equipment 
and devices. The Supplier shall be responsible for determining the 
respective sizes/ratings of the Air Conditioning and Ventilations system in 
consideration to the various electrical equipment and devices installed in 
the control house and subject to review and approval of NPC.

All air-conditioning equipment and Ventilation 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 
220V, single phase, 60 hz.

Refrigerant to be used shall be environmental friendly.

All necessary transformers and electrical materials shall be included in the 
Supplier's supply if power ratings provided are other than the one's 
specified above.

MW-8.2 Design Conditions

a) Outdoor Conditions:

Dry Bulb Temperature 
Wet Bulb Temperature 
Relative Humidity

35°C
27°C
80% to 100%
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b) Indoor Conditions (for air-conditioned areas):

MW-8.3

MW-8.4

MW-8.4.1

Dry Bulb Temperature 
Relative Humidity

c) Area to be air-conditioned shall be;

24°C ± 3°C 
50% ± 5%

C.1 Control room and bunk house (as indicated in the Schedule of 
Equipment and as shown in the Bid Drawings)

d) Area to be ventilated shall be:

d.1 Comfort Rooms 

Schedule of Equipment 

1. Air-Conditioning Unit

-10 air changes per hour

Location Quantity Cooling Load Type

1) Control Room One (1) unit 16,000 kJ/hr Window/ 
Inverter Type, 
Wall Mounted2) Bunkhouse One (1) unit 8,500 kJ/hr

2. Ventilation Unit

Location Quantity Rating Type

1) Control Room & 
Bunkhouse’s
CR

Two (2) 
units 100 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, testing and commissioning of window/inverter 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.

Ail installation works shall include provision of opening for the air 
conditioning unit/s including its mounting brackets.

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 Supplier including complete 
system of automatic temperature controls.
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The type and quantity of air conditioning equipment to be supplied shall 
be as Specified in Clause 8.3 (Schedule of Equipment) or shown on the 
drawings.

The air conditioning unit 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

MW-8.4.2 Window Type Air-conditioning

The Window Type Air Conditioning Unit to be supplied and installed for 
the control room/house is as specified in the schedule of equipment or 
shown on the drawings.

The unit shall be wall mounted, inverter type room air conditioner and 
shall be provided with a room thermostat and sensing element which 
detect changes in room temperature and adjust it to desired cooling by 
automatic actuation of the compressor. Compressor shall be provided 
with thermal overload device that automatically shuts off the compressor 
during overheating.

Fan motor shall be permanently lubricated. The unit shall operate on a 
230 V AC, single phase and 60 Hz power supply.

Mounting brackets which are properly fixed on the wall shall be provided 
to support the suspended portion of the air conditioner unit. Weather 
seals shall be provided on the area between the air conditioner and wall 
opening.

The work shall also include the provision of wall opening for installation of 
the window type air conditioning units.

MW-8.5

MW-8.5.1

Ventilation Unit 

Scope of Work

The Supplier 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.

MW-8.5.2 Wall-Mounted Exhaust Fan

Thru-the-wall propeller fan shall be provided at the Toilet.

The exhaust fan shall be installed/mounted on the wall and shall directly 
discharge exhaust air outside. It shall be of the direct-driven type and 
corrosion resistant. The fan shall be provided with an automatic shutter 
and shall operate on a 220 V, single phase, 60 Hz power supply.

NATIONAL POWER CORPORATION VI-MW-52



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST, AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP22Z1500Se

MW-8.6 Installation and Painting

The Air Conditioning Units and Wall Mounted 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 of all equipment which are damaged during transport 
and installation shall be repaired or touched-up as necessary to prevent 
rusting, corrosion, etc. until the final finish painting application is made.

MW-8.7 Spare Parts

The Supplier shall supply the standard spare parts for one (1) year 
operation or as recommended by the manufacturer. Any replacement 
spare parts required during the warranty period shall be supplied by the 
Supplier at no cost to NPC.

MW-8.8 Acceptance Test

Before the Completion of 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 Supplier.

MW-8.9 Submittal

The Supplier shall submit the type and model of the air conditioning and 
ventilation units for the approval of NPC prior to purchase.

MW-9.0 MISCELLANEOUS EQUIPMENT AND MATERIALS

MW'9.1 Scope of Work

The Supplier shall supply, deliver and install the following equipment, 
materials and appurtenances which are necessary for the safe and 
reliable operation of the plant, All equipment and materials to be supplied 
shall be new and unused. The Supplier shall submit brochures/technical 
data prior to supply for approval of NPC. The equipment and materials 
shall be submitted with the Bid in a form specified in the Bid Form.

The materials listed below will be allocated and delivered to the plant site:

a) Four Wheel Drum Truck - 1 pc,
(210 liter capacity)
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b)

c)

d)

e)

f)

g)

h)

i)

j)

k)

l)

Clock (10" diameter)

Steel Cabinet locker, 90 x 45 x 140 cm 
galvalum materials

Office Table and Chairs 
(Standard size table, 3 drawers with 
lock keys and 2 chairs with roller balls)

Ear muff, fluid filled high attenuation

Lube Oil requirement 
(for the next lube oil change)

Flash Light and head light with rechargeable 
AA battery, halogen bulb. LED light

Automatic Rechargeable Emergency Light

Electricians First Aid Kit 
(Plastic case filled specifically to meet 
the needs of the electricians most 
common injuries - burns, eye irritations, 
cuts and insect bites) consists of the ff:

1 set 

1 set

1 set

10 sets 

80 liters

1 set

1 set 

1 set

Content Qty.
Adhesive bandages, plastic 1 x 3 16
Burn Ointment 1/8 oz 6
Cold Pack, Instant 4
Eye wash Solution, Eye pads & Strips 7
Tweezers 4
Latex Gloves, Pair 1 box
PVP Iodine Wipes 10
Scissors, 4" blunt 1
Sting Kill Swabs 4
Triangular Bandage 4
First Aide Guide 1

Diesel Fuel including plastic drum 

Hard Hat with NPC logo, white color 

Plastic table and 4-chair (monoblock)

800 liters 

5 sets 

1 set

MW-10.0 GUARANTEE

The Supplier shall guarantee that he will repair, and/or replace, at his own 
expense, the equipment and machineries, against defect, in design, 
workmanship and materials for a period of one (1) year after the Goods 
have been installed and commissioned. The Supplier guarantees that 
when the equipment and/or material are placed in operation and/or use, it 
will perform in the manner as set forth in the Contract.
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MW-10.0 MEASUREMENT OF PAYMENT

Measurement of payment for all Mechanical Works shall be based on the 
bid price of each item in the Schedule of Requirements (Bid Price 
Schedule). The cost shall cover all works required and described in the 
pertinent provisions of the specifications.

Measurement of Payment for the Well Drilling and Development shall be 
based on per linear meter Bid Price as shown in the Schedule of 
Requirements (Bid Price Schedule). Payment shall be based on the 
above work as furnished, delivered, installed, tested and accepted.
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SECTION EW ■ ELECTRICAL WORKS

EW-1.0 GENERAL

EW-2.0

This section covers the minimum set of requirements applicable to the 
materials and equipment included in the scope of works under this project. 
Supplementary requirements are contained in subsequent sections.

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 Supplier shall furnish high quality diesel generating set and its associated 
electrical equipment meeting the requirements of this specification and 
industry standards.

All electrical equipment shall be installed in accordance with the relevant 
sections of this specification. The Supplier shall submit all related drawings 
and document deemed necessary, prior to the execution of the work, subject 
to the approval of NPC.

The works shall be performed and completed in a workmanlike manner in 
accordance with generally accepted modern engineering practice.

SCOPE OF WORK

I
The scope of electrical work covers the furnishing of all labor, materials, 
equipment, tools and other necessary incidentals required for each project 
site which shall essentially consist of all electrical equipment and materials 
enumerated herein;

a) AC Generators and associated auxiliary equipment including grounding 
system as described in Electrical Works Specifications and as shown on 
the Bid Drawings;

b) Generator Control & Protection Panels (GCPP) equipped with monitoring, 
metering, protection and control, alarm, synchronizing equipment/devices 
and other appurtenances as described in the Electrical Works 
specifications and as shown on the Bid Drawings;

c) 75kVA, 480V/13,8kV, 3-phase, 60 Hz Generator Transformer as 
described in the Electrical Works Specifications and as shown on the Bid 
Drawings:

d) 15kVA, 7.97/.24kV, 1-phase, 60 Hz Pole Mounted Distribution 
Transformer complete with the required mounting brackets, accessories, 
etc. as described in the Electrical Works Specifications and as shown on 
the Bid Drawings;

e) Power, Control and Instrumentation Cables (MV and LV) including ground 
conductors/materials and other appurtenances required for the interfacing

NATIONAL POWER CORPORATION VI-EW-1



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 2 X 200 kW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MlnP22Z1500Se

of supplied equipment as described in the Electrical Specifications and as 
shown on the Bid Drawings;

f) 15 kV, 800A Auto Recloser complete with the required control module, 
control wires, mounting brackets, etc. as described in the Electrical Works 
specifications and shown on Bid Drawings:

g) 15 kV Fuse Disconnect Switch with Lightning Arrester Combination 
complete with the required fuse link, mounting brackets, etc. as described 
in the Electrical Works specifications and shown on Bid Drawings;

h) Take-Off Structure complete with the required steel pole(s), cross arms, 
braces, ACSR conductor, line materials/hardware, lightning protection 
system, termination kit and other accessories as described in Electrical 
and Civil Works specifications and as shown on the Bid Drawings;

i) Grounding System complete with the required exothermic welding 
connections, ground rods, riser conductors, etc. as described in the 
Electrical Works Specifications and as shown on the Bid Drawings;

j) Indoor and Outdoor Lighting & Power System, Conduit System, including 
motor controller, etc. as described in the Electrical Works Specifications 
and as shown on the Bid Drawings;

k) Supply and delivery of all required spare parts including labor and travel 
time necessary for repair works (consumables are by supply and delivery 
only) during the warranty period.

The supply shall Include all spare parts specified in the technical 
specifications and Technical Data Sheets including replacement parts 
which are consumed during the test and commissioning;

l) Supply, Delivery and Test of two (2) sets of Job Site Cameras to be 
installed before the start of construction and/or installation of equipment; 
and

m) All other works and services including those not specifically detailed 
herein but are required to fully complete the project.

In addition, the following shall be provided by the Supplier;

a) Supply, Delivery and Test of two (2) sets of Job Site Cameras to be 
installed before the start of construction and/or installation of equipment; 
and

b) Provision of services of highly qualified and competent engineers for the 
direct supervision during the test and commissioning of all supplied 
equipment

c) Submission of drawings and documents i.e.. Equipment Manufacturer’s 
drawings, Operation and Maintenance Manuals, etc
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d) Conduct inspection to verify and assess the extent of the related and 
incidental works needed to implement the project competently and 
efficiently

e) All other works and services including those not specifically detailed 
herein but are required to fully complete the project.

The Supplier 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.

The equipment to be furnished shall be complete, with all parts in excellent 
working conditions, of new and high grade materials and produced with first 
class workmanship. All materials though not expressly called for in this 
Specification but are necessary for the complete and proper operation of the 
diesel generator shall be furnished by the Supplier at no additional cost to 
NPC.

EW-3.0 CODES AND STANDARD

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 American National Standards Institute and/or Institute of Electrical & 
Electronic Engineers

C37.60 Requirements for Overhead, Pad-mounted, Dry 
Vault and Submersible Automatic Circuit Reclosers 
and Fault Interrupters for AC Systems 

C57.12.20 Standard for Overhead-Type Distribution 
Transformer 500kVA and Smaller; High Voltage 
34500V and Below; Low Voltage, 7970/13800Y V 
and below

NEMA National Electrical Manufacturers Association

MG 1 Standard for Motors and Generators 
WC-5 Thermoplastic-insulated Wire and Cable for the 

Transmission and Distribution of Electrical Energy 
AB 1 Molded Case Circuit Breaker
ICS2 Industrial Controls and Systems; Controllers,

Contactors and Overload Relays rated 600Volts 
ICS General Standards for Industrial Control and

Systems
MG-1 Motors and Generators
MG-2 Safety Standard for Construction & Guide for 

Selection, Installation and Use of Electric Motors 
and Generators
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UL

lEC

Underwriters Laboratories, Inc. (all parts apply)

44 Rubber-Insulated Wires and Cables
83 Thermoplastic Insulated Wires and Cables
508A Industrial Control Equipment
1063 Machine Tool Wire (MTW) for Stranded Conductor 

Only
international Electro-Technical Commission

NFPA

ASTM

ISO

PEC

60255 Electrical Relays
60044 Instrument Transformer
60071 insulation Coordination
60076 Power Transformers, Parts 1-5
60060 High Voltage Test Technique
62271 High Voltage Switchgear and Control Gear
60502 Power cables with extruded insulation and their

accessories for rated voltages
60694 Common Specification for High Voltage Switchgear

and Control Gear Standards

National Fire Protection Association

272 Standard Method of Test for Fire and Smoke 
Characteristics of Wires and Cables

American Society for Testing and Materials

International Standards Organization

9001

9002

Quality System Model for Quality Assurance in 
Design/Development, Manufacture and Testing 
Quality System Model for Quality Assurance in 
Production, Installation & Servicing

Philippine Electrical Code

The latest edition of each standard shall mean the latest edition available at 
the date of contract signing.

In addition to the above codes and standards mentioned, the Supplier shall 
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, will 
also be accepted.

In the event of any apparent conflict among standards, codes or this 
specification, the Supplier shall refer the conflict to NPC for written resolution
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before start of fabrication. Final decision regarding the acceptance of 
proposed standards is the prerogative of NPC.

Standards listed In the equipment specification are used mainly for NPC’s 
references. Other internationally known standards however, shall also apply, 
provided such standards are equivalent in all respect to the standard 
prescribed and to the specific requirements described in the individual 
equipment specification. The Supplier shaii submit copies of such standards 
for NPC’s review and approvai.

GENERATOR AND AUXILIARIES

EW-4.1 AC Generator

EW-4.1.1 General

This specification covers the technical and associated requirements for the 
supply of diesel generator and associated auxiliary equipment, complete in 
every respect suitable for safe and satisfactory operation of the equipment.

EW-4.1.2 Design Characteristics

The continuous load capability of the generator shall be the specified nominal 
rating measured at the terminal. However, the generator shall be designed 
for continuous operation under normal conditions for 110% of its rated 
capacity without exceeding temperature rise in accordance with ANSI 
standard or equivalent applicable standard.

The generating sets shall be designed to meet the local conditions as 
specified in clause GW-3.0 of the General Works specifications.

The generator design characteristics shall be as follows;

Type

Rated Continuous Output 
Number of Phase

Power Factor 
Frequency, Hz 
Angular Speed, rpm 
Voltage, V 
Excitation Class

Allowable Voltage Variations

Rotating Field Synchronous AC 
Generator

Refer to Technical Data Sheets 
Three (3)

0.8 lagging (min.)
60

1800
480

Brushless, Separately Excited, 
Permanent Magnetic Generator (PMG) 

or equivalent
At rated output, frequency, voltage and 
power factor, the generator can operate 
satisfactorily though the terminal voltage 

at ±5.0% of rated value
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EW-4.2 Other Characteristics

The three-phase synchronous generator shall be drip-proof, revolving field, 
self-ventilated, directly connected to the engine and shall conform to 
applicable standards and additional requirements hereinafter stated. All the 
generator phase leads, neutral and the terminals for the temperature monitor 
shall be brought out to the terminal box mounted solidly on the generator 
frame.

The generator bearings shall be designed to allow minimal stress induced in 
the shaft. Generators rated 500kW and below shall have a single or double 
bearing design. However, generators rated above 500kW shall adopt a 
double bearing design.

Design shall be such as to protect mechanical, electrical and thermal damage 
due to vibration, 25% over speed, or voltages and temperature at 10% 
overload.

EW-4.3 Space Heaters

Space heater shall be installed on the alternator frame to maintain 
temperature of the alternator above the dew point while not in use. Power 
supply shall be 120/240VAC single phase and shall be sourced from the plant 
available power supply. Automatic control and indicating lights for space 
heater shall be integrated in the generator control and protection panel 
(GCPP). It shall be furnished complete with all necessary relays and 
contactors for automatic operation.

The space heater shall automatically turn-on at predetermined time delay 
when the generator is shutdown to avoid unnecessary operation when the 
alternator is still hot. Likewise, a relay shall be provided as means to 
automatically turn-off the space heater operation when the generator starts 
running.

A manually 2-pole operated circuit breaker shall be provided to open and 
close both sides of the circuit for maintenance purpose.

EW-4.4 Unbalanced Load

The generator shall be capable of carrying an unbalanced load of 10% 
continuously without abnormal overheating or causing damage to any parts of 
the generator. The generator shall be capable of withstanding transient fault 
conditions which give a rise to a value of \2h not exceeding 30 where:

l2 - is the negative phase sequence per unit current

t - is the time in seconds.
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EW>4.5 Parallel Operation

The generating set/s to be supplied shall be capable of parallel operation both 
at regulation and base load with existing and future generator set/s of 
different make/manufacturers and rating/s.

EW-4.6 Generator Stator

EW-4.6.1 Stator Frame

EW-4.6.2

The stator frame shall consist of strong housing built by electrical welded 
steel plates of suitable thickness which have a sufficient degree of sturdiness 
to prevent the occurrence of undue noise or vibration and shall be explosion 
proof.

The supply shall include the bedplate, foundation bolts and all 
embedded steel parts necessary for erection works.

Stator Core

other

The stator core shall be constructed from the highest-grade silicon steel 
sheets for the lamination. Special attention shall be paid to the insulation of 
the lamination and to the finishing of the edges after stamping.

The stator core lamination shall form several segments, separated by vent 
ducts and each segment shall be perfectly compacted to avoid vibration.

EW-4.6.3 Stator Winding

The stator winding of copper materials shall be formed by colls with Class H 
insulation. Each coil shall be composed by insulating with thermo setting resin 
base insulation in order to prevent the mica migration phenomenon. During 
manufacturing, the coils shall be subjected to special treatment to prevent air 
intrusion between single conductors and insulating materials.

The part of the coil to be embedded in the slots shall be varnished with semi­
conducting varnish, in order to distribute in a uniform manner, the potential 
gradient and to eliminate the potential difference between the slots wall and 
the coil surface.

The stator coils shall be adequately clamped with external rings to prevent 
any deformation or damaged in case of short circuit at the stator terminals. 
The coil end clamp device and covers shall be designed so as to avoid 
vibrations and minimize additional losses.
Temperature detectors shall be provided in the stator slots and at the end of 
the ventilating ducts arranged to receive heat from the hottest spot of the 
windings with appropriate contacts for monitoring, alarm, detection and 
protection of the windings provided at the GCPP. At certain pre-set 
temperature (alarm setting), the temperature detector will trigger an alarm so 
that an adjustment or action before any insulation damage occurs may be 
done. The circuit breaker for the alternator will automatically trip in the event
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EW'4.7

that the temperature detectors measure the winding temperature to be above 
the (shutdown setting) vaiue.

Generator Rotor

EW-4.7.1 Rotor Core

The rotor core shall be made of one solid forgoing with high mechanicai 
strength characteristic and designed to have a large margin between the 
critical and running speeds (both normal and over speed). The rotor forging 
shall be fully examined by radiographic and ultrasonic techniques to 
determine its soundness.

EW-4.7.2 Rotor Winding

The choice of materials for winding and the design, manufacture and fitting of 
the winding coils shall be such as to prevent and avoid permanent 
deformation of the winding during service, considering the conditions of 
operation. The rotor winding shall be made of copper materials with Class H 
insulation. The Supplier shall show how their design of the rotor winding 
accommodates thermal expansion and how damage to insulation is 
prevented in condition of thermal cycling of the rotor considering the rotational 
forces involved. The rotor shall be tested at over speed and carefully 
inspected before assembling into the stator.

EW-4,8 Excitation System

EW-4.8.1 General Description

The generator shall be equipped with state-of-the-art digital brushless 
excitation system with high overload and short circuit capability.

The Supplier may offer an alternative excitation system in which according to 
his experience has superior performance. Technical description pertaining to 
the alternative system shall be submitted with the proposal.

EW-4.8.2 Operating Requirements

The excitation system shall provide a positive signal to the unit master start­
up sequence relay panel. Upon execution of signal automatically or by 
manual mode, an initial excitation system shall ensure voltage build-up.

During operation on automatic mode voltage control by automatic voltage 
regulator (AVR), the terminal and the reactive load of the generator shall be 
kept stable, without hunting, within the specified limits of accuracy at the 
prevailing set point and shall be self-adjusting, to any point within permissible 
area of the generator capability diagram during steady state and transient 
condition.

The terminal voltage of the generator shall be kept within safe limits of the 
AVR during extra ordinary transient or abnormal operating conditions arising
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at governor, generator and/or charging of transmission line. These particular 
conditions shall be guarded by the control. Limiting or protective devices 
shall be included in the supply.

In automatic operation mode, the generator terminal voltage shall 
automatically build-up reaching 95% rated speed and capable of 
synchronization to the grid by synchronizing system.

The AVR shall maintain generator output voltage within + 0.5% for any 
constant load between no load and full load. The regulator shall be totally 
solid-state design which includes electronic voltage build-up, volts per Hz 
regulation, three phase sensing, over-excitation protection, loss of sensing 
protection, temperature compensation, shall limit voltage overshoot on startup 
and shall be environmentally sealed.

EW-4.8.3 Design Consideration for Excitation System

The excitation system shall be designed for ‘'manual" and “automatic” voltage 
control with AVR unit. The equipment shall be mounted in the excitation 
cubicles. Voltmeter and ammeter shall be provided for generator DC 
excitation parameters.

All electrical equipment/devices, electronic and control circuits in modular 
form shall operate satisfactorily within the supply voltage limits and tested 
according to the required insulation levels.

All components shall be tropicalized and all printed circuit board for electronic 
circuits shall be sealed with suitable resin resistant for tropical conditions.

EW-4.9 Generator Control and Protection Panel (GCPP)

The Generator Control and Protection Panel to be furnished shall have a 
Generator Control and Protection Module (GCPM), Selector Switch and the 
necessary indicating components/accessories for metering and monitoring of 
the Diesel Generator (D/G) Set/s.

The GCPP to be supplied shall be designed with Generator Circuit Breaker 
included in the panel. Generator Circuit Breaker mounted on the D/G set 
container is not acceptable. The GCPP will be installed inside the plant’s 
control room.

The Generator Control and Protection Panel shall be equipped with the 
following minimum requirements for the operator interface with the diesel 
engine generator in addition to those specified in the Single Line Diagram.

1. Control and Protection

The GCPM shall be capable of automatic & manual synchronization 
and parallel operation to existing and future D/G sets. In “Auto 
Synchronization Mode”, the GCPM shall synchronize the D/G set to 
the existing D/G sets by automatic closing of the breaker. In “Manual
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Synchronization Mode", the operator shall synchronize the D/G set to 
the existing D/G sets by adjusting the voitage & frequency through the 
Voltage & Speed Trimmer, and manually closing the breaker by 
pressing a button in the GCPM.

The GCPM shall also be capable of automatic load sharing to existing 
and future D/G sets, such as “Fixed / Based Load” and “Power Import 
/ Export” load sharing options.

Ail Interface devices and other accessories necessary for the 
automatic & manual operation of the system shall be provided by the 
supplier.

The GCPM shall be capable to trip the generator circuit breaker for 
electrical and mechanical fault according to calculated tripping 
parameters. It shall be provided with adequate number of input/output 
contacts of suitable rating to carry out the prescribed tripping 
functions, alarm indication, fault recording function and supplementary 
signaling functions as maybe necessary for the initiation of automatic 
closing/tripping or switching control.

The protection relays shown on the drawings are the minimum 
protection required. The Supplier may offer different protection 
scheme in which based on his experience is suitable for the specified 
rating of the Diesel Generator set/s subject to NPC’s approval,

2. Selector Switch

For safety and reliable operation of the D/G set, a Local/Remote 
Selector Switch shall be provided and mounted on the GCPP. In 
"Local Mode”, operation of the D/G shall be in the Local Control Panel; 
however, the protection of the D/G through GCPM shall still be active. 
In “Remote Mode", the operation of the Diesel Generator shall be on 
the GCPP through the GCPM.

3. Monitoring and Metering

All indicating instruments shall fulfill the requirements for accuracy 
class 0.3 except for the frequency meter which shall have ±0.01 Hz. 
The panel shall be equipped with the following minimum required 
metering devices and indicating instruments:

a.

b.

Digital Metering (current, voltage, power (kW, kVAr), energy, 
frequency, power factor) capable to measure single and three 
phase parameters through respective control switches;

Event Recorder (to be able to capture the latest events) and 
Data Logger (all data is stored in non-volatile memory so that 
information is retained even when power to the unit is lost);

c. User Programmable Fault Reports; and
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Synchronization Mode", the operator shall synchronize the D/G set to 
the existing D/G sets by adjusting the voltage & frequency through the 
Voltage & Speed Trimmer, and manually closing the breaker by 
pressing a button in the GCPM.

The GCPM shall also be capable of automatic load sharing to existing 
and future D/G sets, such as “Fixed / Based Load” and “Power Import 
/ Export” load sharing options.

All interface devices and other accessories necessary for the 
automatic & manual operation of the system shall be provided by the 
supplier.

The GCPM shall be capable to trip the generator circuit breaker for 
electrical and mechanical fault according to calculated tripping 
parameters. It shall be provided with adequate number of input/output 
contacts of suitable rating to cany out the prescribed tripping 
functions, alarm indication, fault recording function and supplementary 
signaling functions as maybe necessary for the initiation of automatic 
closing/tripping or switching control.

The protection relays shown on the drawings are the minimum 
protection required. The Supplier may offer different protection 
scheme in which based on his experience is suitable for the specified 
rating of the Diesel Generator set/s subject to NPC’s approval.

b. Selector Switch

For safety and reliable operation of the D/G set, a Local/Remote 
Selector Switch shall be provided and mounted on the GCPP. In 
“Local Mode", operation of the D/G shall be in the Local Control Panel; 
however, the protection of the D/G through GCPM shall still be active. 
In “Remote Mode”, the operation of the Diesel Generator shall be on 
the GCPP through the GCPM.

c. Monitoring and Metering

All indicating instruments shall fulfill the requirements for accuracy 
class 0.3 except for the frequency meter which shall have ±0.01 Hz. 
The panel shall be equipped with the following minimum required 
metering devices and indicating instruments;

a.

b.

Digital Metering (current, voltage, power (kW, kVAr), energy, 
frequency, power factor) capable to measure single and three 
phase parameters through respective control switches;

Event Recorder (to be able to capture the latest events) and 
Data Logger (all data is stored in non-volatile memory so that 
information is retained even when power to the unit is lost);

c. User Programmable Fault Reports; and
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d.

e.

Alternator winding temperature monitoring with alarm/ 
shutdown setting.

Other metering and indicating instrument as specified in 
Mechanical Work Specifications.

EW-4.9.1

All interface devices and other accessories whether or not expressly called for 
or indicated on the bid drawings but operation of the new diesel generating 
unit shall be provided by the Supplier. All instruments, scales, relay coils 
contacts and other features shall be suitable for the apparatus controlled or 
for the purpose intended.

All DC and AC power supply required for annunciation, control, monitoring 
and protection of the system shall be integrated in the GCPP. The power and 
voltage requirements will be determined by the manufacturer in accordance 
with the ratings and consumption of its equipment/device.

The Supplier may offer a generator control and protection panel with 
proprietary standard design of the manufacturer containing the required 
functions suitable to the offered generating sets.

Panel Construction

The panel shall be fabricated from a steel sheet with a minimum thickness of 
2.0 mm the edges shall be formed into a rectangular pattern so that each 
section is rigid, self-supporting and enclosed. The panel shall be adequately 
protected and secured.

The panel shall be labeled with ISO symbols and comply with protection 
rating of IP 65 for outdoor operation and IP 44 for indoor operation. The panel 
shall also comply with NEMA 12 protection standards.

The panel shall be designed with dimensions not to exceed the size shown on 
the Bid Drawing.

EW-4.9.2 Alarm System

The Generator Control and Protection Module (GCPM) shall distinguish any 
abnormal conditions during operation.

An audible alarm and a flashing light shall be installed in the Generator 
Control and Protection Panel (GCPP) to draw attention for any abnormal 
conditions during operation.

The GCPM. audible alarm and the flashing light shall be interconnected and 
shall function simultaneously for any fault alarm.

NATIONAL POWER CORPORATION , ,\ VI-EW-11



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 2 X 200 kW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK. SULU

MinP22Z1500Se

EW-4.9.3 Communication Ports

EW-4.9.4

Communication Ports exclusively intended for PLC and SCADA system shall 
be available in the Generator Control and Protection Module (GCPM) and the 
Local Control Panel (if Electronic Control Module is provided) for control, 
protection, synchronization, communication, monitoring & metering of existing 
and future equipment. The communication between various equipment in the 
entire power plant shall be MODBUS and Ethernet-based protocol.

Terminal Blocks

Terminal blocks shall be mounted so as to give easy access for external 
wiring and termination and shall give clear view of the arrangement of the 
cable tails to allow for future extensions and alterations with an approximately 
25% extra terminals per terminal block.

Every terminal point shall have individual and complete identification on the 
wiring diagram.

EW-4.9.5 Nameplate

EW-4.10

The panel shall be provided with adequately sized nameplate made of black 
surface exposing the white core. In addition, each piece of equipment 
mounted on or inside the panel shall also be provided with nameplate for 
easy and convenient identification.

Generator Circuit Breaker

I EW-4.11

The generator circuit breaker shall be as stated in the Technical Data Sheets. 
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, 
3-pole with 240 VAC control mechanism and auxiliary switch and 12/24 VDC 
equipped with electronic trip release mechanism. The circuit breaker shall be 
capable of "switching-in” the generator when synchronizing with one or more 
units in parallel operation.

Means shall be provided for locally closing and tripping electrically operated 
breakers without opening the door of the breaker compartment.

Where applicable, circuit breaker derating factors shall be applied to 
compensate for factors such as ambient temperature, altitude, frequency, duty 
cycle and enclosure loading.

Equipment Wiring

Equipment interfaced wiring shall be 600V, stranded copper with thermo­
plastic insulation and shall comply with the requirements of IPCEA standard.
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Minimum size shall be 2.0 mm2 or larger for control circuit except annunciator 
wire which shall be 1.2 mm2 or larger. The minimum size of current 
transformer wire shall be 3.5 mm2.

All wiring shall be neatly run marked at both ends and securely fixed in such a 
manner that whenever practicable, wiring can be easily identified and 
checked against diagram.

The panel shall be provided with earth wiring and connection to create an 
environment that meets the requirements of electromagnetic compatibility.

EW>4.12 Equipment Grounding

All major equipment such as generator, transformer, generator control and 
protection panels, and all other metallic parts shall be equipped with at least 
two (2) terminals or suitable grounding pads of adequate size to 
accommodate at least two fixing screws for proper connection to the 
grounding conductors or ground connections to the plant existing grounding 
system as required.

EW-4.13 Spares Parts and Tools

Spare Parts and Tools for the generating sets and its auxiliaries shall be 
supplied by the Supplier in accordance with the requirements specified in the 
General Works Specification and Part ll-Technical Data Sheets.

If found not applicable to the proposed equipment model/design, the Supplier 
shall submit a Manufacturer's certification indicating that the spare parts and 
standard/special tools listed is not applicable to the equipment being offered.

However, NPC resen/es the right to request the Supplier to provide the same 
or its equivalent if it is determined as deemed necessary during the 
evaluation, checking and review/approval of the final lists to be submitted by 
the Supplier during the Contract Stage at no cost to NPC.

EW-4.14 Inspection and Testing

EW-4.14.1 General

The Supplier shall carry out at his own expenses and all tests necessary to 
ensure the satisfactory design and manufacture of all equipment is in 
accordance with NFPA 110 to show it is free from defects and will start 
automatically and could operate efficiently at full load.

The Supplier shall include in his bid the cost of test and commissioning of the 
diesel generating set. Hence, the Supplier shall bear full responsibility that 
the equipment has been properly installed, tested and commissioned in 
accordance with the manufacturer’s recommendation, applicable codes and 
standard required including all applicable government rules, regulations and 
ordinances.
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EW-4.14.2 Shop Test

I

Routine, design, quality and conformance test and other necessary tests shall 
be performed in accordance with ANSI Standard or equivalent lEC Standard. 
Design tests is required if the equipment is Supplier's new design or previous 
design with significant design changes. In this case, certified lest report of 
duplicated production type is acceptable.

The Supplier shall make all preparation for tests and provide the required test 
apparatus and personnel and shall notify NPC in advance of the test 
schedule.

The test methods, measurements and computation shall be in accordance 
with the latest applicable requirements of ANSI and lEC standard and shall be 
submitted for NPC’s approval.

EW-4.14.3 Routine Test

The following Routine Test shall be conducted on the alternator at the 
workshop:

a. For the generator armature, generator field, excited armature and exciter 
field:

EW-4.15

1. Measurement of Resistance
2. Measurement of Insulation Resistance
3. High Voltage Test

b. Phase Sequence Test and Voltage Balance Check;

c. Open Circuit Characteristics with generator line voltage recorded against 
exciter field current;

d. Short Circuit Characteristics with generator current recorded against 
exciter field current;

e. Voltage Regulation Test to be conducted with AVR in the circuit with 
reactive loads;

Standard Routine Tests as per relevant ISO standard shall be performed.

Data and Information to be Submitted After Award of Contract

The following documents (in addition to the documents/drawings specified in 
Clause GW-6.0 of the General Works specifications) shall be submitted after 
award of contract for NPC’s review and approval prior to procurement and 
installation of the supplied equipment and materials:

a. Documentation for Electrical System such as the following:
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1. Single Line Diagram showing the Diesel-Generator Set and 
related equipment including basic equipment data;

2. Outline drawings showing all critical dimensions and weights;

3. Schematic and wiring diagram of all power and control circuits 
for the engine-generator set and auxiliary equipment showing 
interconnect points and logic diagrams:

4. Engine-generator Control and Protection panel;

5. Section and detail drawings of cable terminations and 
connections.

b. Brochures/Catalogues of the AC Generator and GCPP;
c. Manufacturer’s Technical Data Sheets of the AC Generator and GCPP in 

accordance with EW-15.3;
d. Sen/ice Manuals and Parts Books

1. Operating Instructions - with description and illustration of all 
switchgear control and indicators and engine and generator 
controls and indicators.

I
EW-5.0

EW-5.1

2. Parts Books - that illustrates and list all assemblies, sub- 
assemblies and components, except standard fastening 
hardware (nuts, bolts, washer, etc.)

3. Preventive Maintenance Instructions - on the complete system 
that covers the daily, weekly, monthly, bi-annual and annual 
maintenance requirements.

4. Routine Test Procedure - for all electronic and electrical 
circuits and for the main AC generator.

5. Troubleshooting Chart - covering the complete generator set 
showing description of trouble, probable cause and suggested 
remedy.

e. Certified Design and Routine Test Results; and
f. Field Tests to be performed and Certified Test and Inspection Reports 

duly signed and witnessed by NPC representative.

TRANSFORMERS

General

This specification covers the technical and associated requirements for the 
generator step-up transformer and accessories for use in electric generating 
plants.
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EW-5.2 Technical Description

The transformer(s) covered by this specification is (are) for use in an electric 
generating station. The application detaiis are stated in the Technical Data 
Sheets.

EW>5.3 Design Requirements

EW-5.3.1 Rating

I

I

Transformer rating, specified in the Technical Data Sheets shall be the basis 
of the Supplier’s guarantee as to performance and temperature rise. The 
ratings indicated are based on actual load requirements at the service and 
operating conditions specified herein.

EW-5.3.2 Voltage

The transformer to be supplied shall be designed to withstand the over 
voltages for the duration of voltage excursions which may be expected as a 
result of full load rejection of the generator.

EW>5.3.3 Frequency

Frequency for operation shall be 60 Hz.

EW-5.3.4 Overload Requirement

The overload rating and operation shall be in accordance with all cyclic 
loading duties as specified in lEC 60354. The overload capability of any 
auxiliary equipment such as bushings, LTC’s, CT's, oil expansion tanks, 
leads, etc. shall not be less than the transformer overload rating. If other 
considerations will limit the overload capability of the transformer, the Supplier 
shall specify these limitations in his proposal.

EW-5.3.5 Short Circuit Withstand Capability

The transformer shall withstand the mechanical and thermal stresses 
produced by external short-circuit currents specified in IEEE Std. 57.12.00 
(latest revision).

EW-5.3.6 Transformer Loss Evaluation

Depending on the requirement stated in the Technical Data Sheets, the 
Supplier is required to fill-in all the information for the transformer losses in 
the Technical Data Sheets for the generator step-up transformer in order for 
the NPC to fully determine the most cost effective of the proposed 
transformer(s) to be supplied considering both cost of losses and first cost.
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EW-5.3.7

EW-5.3.8

I EW-5.3.9

f

Failure of the Supplier to completely fill- in all the Information needed for 
proper evaluation by the NPC shall be a ground for rejection of his bid.
The transformer shall be designed for the most economical loss ratio (copper 
loss/iron loss) for the application as specified in the Technical Data Sheets for 
the transformer.

Impedance and Reactance

The impedance and reactance shall be stated in the Proposal.

Audible Sound Level

Sound levels decibels (dB) at rated voltage and frequency for liquid immersed 
generator step-up and station service transformers shall be as below. The 
average sound level of the transformer shall not exceed these values 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.

Equivalent Two-windinq, kVA Average Sound Level, dB
1-50 48

51-100 51
101-300 55
301-500 56

750 57
1000 58
1500 60
2000 61
2500 62

Tolerances

The transformer shall be designed and manufactured with tolerances in 
accordance with applicable ANSI/IEC/IEEE standards.

EW-5.3.10 Electrical Insulating Oil

The Supplier shall furnish oil with quality suitable as an insulant and coolant 
for transformers. The oil shall be new naphthenic based mineral oil meeting 
the requirements of the latest ASTM D3487 (Standard Specification for 
Mineral Insulating Oil Used in Electrical Apparatus).

The insulating oil of the transformer must have a Polychlorinated Biphenyl 
(PCB) concentration of less than (<) 2 ppm, to be classified as PCB-free. All 
transformers are required to have PCB analysis of its insulating oil conducted 
by a DENR-Recognized Environmental Laboratories.

A Certification from the Manufacturer that the insulating oil is PCB free and 
the Results of Laboratory Analysis indicating the Serial Number of each 
transformer with corresponding Sample ID shall be submitted to NPC
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EW-5.4 Design and Construction Features 

EW-5.4.1 General

The transformer design, manufacture and assembly shall minimize vibration 
and shall prevent damage by inherent vibration and stress during operation, 
transportation and short circuits.

EW-5.4.2 Cores

Cores for the transformers shall be constructed of the highest quality, non­
aging high permeability grain-oriented silicon steel. The steel shall be in thin 
laminations, annealed after cutting and rolled to ensure smooth surface at the 
edges.

The laminations must be free from impurities and must receive stress relief 
treatment after punching. The laminations 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 cores shall be held firmly by core clamp and brace 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 to prevent shifting of the core laminations.

The core shall be solidly grounded to the tank and shall be provided with 
approved lifting devices or lifting lugs at suitable points of the core assembly 
for core lifting.

EW-5.4.3 Windings

Windings for transformer shall be of the best modern design of conductor 
having constant cross-section and uniform insulation or graded insulation as 
required. The coils shall be wound and supported in a manner to provide 
sufficient oil ducts which will be maintained without constriction.

End coils shall have extra insulation. Coils shall be made up. shaped and 
braced to provide for expansion and contraction due to temperature changes 
in order to avoid abrasion of insulation and provide rigidity to resist movement 
and distortion caused by abnormal operating conditions.
Adequate barriers shall be provided between windings and core and between 
high and low voltage windings. End coils shall have extra protection against 
abnormal line disturbances. Permanent current-carrying joint for splices shall 
be welded or brazed, properly formed and finished, and insulated to conform 
to the basic insulation.

Winding conductor shall be free from scars, burrs and splinters and shall be 
uniformly insulated. Permanent current-carrying joint for splices shall be
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welded or brazed, properly formed and finished, and insulated to conform to 
the basic insulation.

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.

EW-5.4.4 Bushing

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.

Bushing 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 lest tap.

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 overload currents as required by EW-5.3.4.

The terminal pads shall be of high conductivity bronze or copper and shall be 
plated with hot flowed electro silver or electro-tin. Whenever a larger terminal 
pad is required for higher current rating, the mounting holes shall conform to 
NEMA Standards.

The HV and LV terminations of the generator step-up transformer shall be 
fitted with suitable insulating shroud. The insulating shrouds shall be 
manufactured through dip molding process and shall be made from flexible 
polyvinyl chloride (PVC) material, suitable for low voltage to high voltage 
applications. The insulating shroud shall be flame retardant, conforming with 
the UL 94 Standards. They shall be type tested for electric strength in 
accordance with lEC 60243 - 1 or approved equivalent standards.

EW-5.4.5 Gasket

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 rubber gaskets are acceptable. 
Gaskets of neoprene and/or any kind of impregnated/bonded cork or cork 
only are not acceptable. Gasket flanges shall have grooves or metal stops to 
prevent over compression of gaskets. All bolted transformer tank or 
accessory openings shall be gasketed.

EW-5.4.6 Tank

The transformers shall be housed in a steel tank with all permanent joints 
molded, backed up by a sturdy steel structure as required to obtain the 
desired rigidity and strength. The material shall be of high-grade steel plate 
having good welding qualities. All seams, flanges, lifting and jacking lugs.
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EW-5.4.7

braces and other parts attached to the tank shall be welded. No rivets shall be 
used. The cover shall be bolted type. The tank shall be able to withstand an 
internal pressure with oil at operating level.

All openings such as joint between the case and cover, bushings insulation 
mountings, etc., shall have welded on flanges to provide gaskets surfaces 
and allow for bolt holes. No bolts shall pass to the inside of the case and 
cover. Flanges shall have gaskets which will remain oil-tight and will not 
deteriorate under severe conditions. The tank with radiator fitted shall be 
tested for leaks before painting.

For station sen/ice transformer, if to be provided, the transformer tank shall be 
made of steel. It shall be of sealed-type construction with a steel cover. The 
tank cover shall be provided with a reusable gasket. The tank cover shall be 
grounded to the tank body using a copper strap adequately sized for the 
short-circuit of the transformer. The tank shall be provided with a tank 
grounding connector located near the base of the tank. The connector shall 
be eyebolt-type, made from tinned copper alloy material. Standard support 
lugs shall be provided on the tank wall for securely mounting the transformer 
on the pole. The type support lug to be provided corresponding to the 
transformer size shall be as shown in IEEE Std. C57.12.20. latest revision. 
Lifting lugs shall be permanently attached near the top of the transformer tank 
to allow for balanced vertical lift. The design of the lifting lugs shall 
incorporate a safety factor of 5. Lifting facilities for the core-oil assembly shall 
be provided.

Radiators

Radiators, if to be provided, shall be boiled to the main transformer tank and 
readily detachable. Isolation valves shall be fitted to the tank to permit radiator 
removal without draining the main tank. Separate filling plugs, air bleed plugs 
and drain plugs shall be fitted to each radiator section. Radiators shall be 
galvanized externally prior to etching and painting. Particular attention shall 
be given to their internal cleaning and painting to ensure that the radiators 
arrive in a serviceable condition. All radiators shall be completely sealed with 
blanking plates and neoprene seals for transport. They shall be thoroughly 
dried before shipment.

EW-5.4.8 Hardware

EW-5.5

All energized hardware, i.e., bolts, nuts and washers shall be made of tinned 
copper alloy material such as silicon bronze or equivalent. All other hardware 
shall be hot-dip galvanized.

Fittings and Accessories

The following transformer accessories shall be included:

1. HV Bushing
2. Oil Level Indicator
3. Oil Sampling Plug
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4. Oil Drain Valve
5. Oil Temperature Indicator
6. Pressure Relief Valve
7. Lifting Lugs
8. Anchor Bolts
9. Earthing Terminals
10. HV/LV Insulating shroud

EW-5.6 Equipment and Marking

EW-5.7

The transformer shall be provided with a stainless-steel nameplate in 
accordance with the latest IEC60076-1 or equivalent ANSI/IEEE standard, 
fitted in a visible position showing the information indicated below. The entries 
on the plate shall be indelibly marked.

1. Type of transformer
2. Applied Standard
3. Manufacturer's name
4. Manufacturer’s serial number
5. Year of manufacture
6. Number of phases
7. Rated power (in kVA or MVA)
8. Rated frequency (in Hz)
9. Rated voltages (in V or kV) and tapping range
10. Rated currents (in A or kA)
11. Connection symbol
12. Connection diagram
13. Short circuit impedance (in %Z)
14. Type of cooling (i.e. OA, ONAN, etc.)
15. Insulation voltage (withstand voltages)
16. Insulating liquid
17. Temperature rise (in 0C)
18. Oil weight, kg
19. Total mass, kg

The minimum recommended dielectric strength of oil filling the transformer 
shall also be engraved on this plate. The rating plate and any other 
instructions or designations shall be in the English language.

Standard and Common Tools

The Manufacturer of transformer shall provide standard/common tools for use 
in the installation of transformer.

EW-5.8 Tests

All tests shall be performed as per latest revision of ANSI C57.12.90 Factory 
Test shall include, but not limited to the following:
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EW-5.8.1 Routine Test

1.
2.

3.
4.

Ratio, Polarity and Phase Relation Test
No Load Losses and Excitation Current at rated Voltage and 
Frequency
Induced Potential Test (Low-frequency Dielectric Test)
Mechanical (Leak Test)

EW-5.8.2 Design Test

1.
2.
3.
4.
5.
6.

Winding Resistance Measurement Test 
Impedance Voltage and Load Loss Measurement 
Temperature Rise 
Lightning Impulse 
Audible Sound Level
Mechanical (Lifting & Moving Devices, Pressure Test)

EW-5.8.3 Miscellaneous Test

1. insulation Power Factor
2. Insulation Resistance
3. Short Circuit Capability

EW-5.8.4 Site Test

I

I EW-5.9

The Supplier shall perform all tests specified by the equipment Manufacturer, 
applicable standards and as necessary to verify the proper operation of the 
equipment in the presence of NPC representatives.

1. Check level and alignment of the installed transformer;
2. Check tightness of connections and fastenings;
3. Check proper grounding;
4. Check oil level monitors, nameplate, vent plugs;
5. Check wire and cable connections;
6. Check cable glands and entrance; and
7. Check on the proper Installation of transformer accessories.
8. Winding resistance
9. Insulation Resistance & Polarity Index/Dielectric Absorption Ratio
10. Transformer Turns Ratio
11. Oil Dielectric Breakdown Voltage Test

Failure to Meet Guarantees

Depending on the requirement stated in the Technical Data Sheets, the 
transformer will be tested for compliance with the Manufacturer's guaranteed 
losses. If the transformer losses, as determined by test, at rated voltage, 
frequency and 100% rated kVA exceed the guaranteed total losses, the 
excess in losses shall be evaluated at the following rated cost and the 
resulting amount shall be deducted from the contract price.
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S - 2 [{Nu.l) (Nlm ■ Nlg) + (Ll) (Llm - Llg)]

Where;

I

I

I

S
Nl-l
Nlm

N LG

Ll
Llm
Llg

Amount to be deducted from the Contract Price
Cost of No-load losses equivalent to Php 300/Watt
Measured no-load losses expressed in Watt
Guaranteed no-load losses as stated on the Technical Data
Sheets
Cost of Load Losses equivalent to Php 250/Watt
Measured load losses expressed in Watt
Guaranteed load losses as stated on the Technical Data Sheets

When the excess of the total losses reaches five percent (5%), NPC shall 
have the right to reject the transformer for which such excess is verified 
during the factory acceptance test.

Successful Bidder shall promptly provide NPC one (1) original and three (3) 
certified copies of all test data and reports on the transformer.

EW-5.10 Data and Information to be Submitted After Award of Contract

The following documents shall be submitted after award of contract for NPC’s 
review and approval prior to procurement and installation of the supplied 
equipment and materials:

1.

2.

Brochure/Catalogues of the transformer;

Manufacturer’s Technical Data Sheets of the transformer in accordance 
with EW-15.3;

3. Outline drawings of transformer and accessories showing the following:

a.
b.
c.
d.

General Dimensional Drawing 
Sectional Drawing 
Nameplate Drawing
Marshaling box with connection diagram

4.

5.

6.

Description and instructions covering the installation, operation and 
maintenance of the transformer and accessories;
Duly signed Routine Test Results; and

Field Test to be Performed and Certified Test and Inspection Reports 
duly signed and witnessed by NPC representative.
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EW-6.0 SWITCHYARD EQUIPMENT AND APPURTENANCES

The switchyard equipment and appurtenances shail be installed as shown on 
the bid drawing. The equipment shall be securely fastened (as applicable) to 
the structure to avoid movement during transient fault and manual operation. 
The required clearance in between equipment during installation shall be 
observed. All equipment and materials not specifically mentioned herein but 
are necessary for proper erection, assembly and safe operation of the 
switchyard shall be identified and furnished by the Supplier at no additional 
cost to NPC.

EW-6.1 Automatic Circuit Recloser

EW-6.1.1 General

The Automatic Circuit Recloser shall have rated characteristics as specified in 
the Technical Data Sheets (Part II of the Technical Specification).

The Automatic Circuit Recloser shall be mechanically and electrically trip free. 
Any applied close signal, either mechanically or electrically, shall not inhibit 
the recloser from tripping on the programmed time-current curve.

A manual operating handle shall be provided including an indicator flag for 
contact position indication.

Close and trip capacitors shall be used to store the necessary energy for 
operating the recloser. Only the close capacitor energy shall be used for 
closing while both capacitors are available for opening. Trip energy shall be 
available following any electrical close.

EW-6.1.2 Interrupting Medium

The interrupting medium shall be vacuum type.

EW-6.1.3 Insulation Medium

Environmentally friendly cycloaliphatic epoxy or equivalent shall be used as 
dielectric medium. SF6 gas shall not be used.

EW-6.1.4 Housing Materials

The tank shall be manufactured from a hot-dipped galvanized steel, 316 
stainless or cast aluminum. Control cubicles shall be manufactured from 316 
stainless steel. All support structures and associated bolts and nuts shall be 
hot dipped galvanized.

EW-6.1.5 Mounting

The Automatic Circuit Recloser shall be suitable for single and double pole/H- 
frame mounting.
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Ail recloser tanks are to be supplied with standard pole mounting brackets 
fixed to the rear of the tank. The bracket shall be designed to ensure that the 
recloser live parts have statutory clearances from the pole and the earthed 
metal equipment.

The brackets and tank wall are to be of adequate strength to limit distortion, 
when mounted. Both the top and bottom bracket shall be suitable to carry the 
total weight of the tank.

A detailed drawing of the Auto-recloser mounting arrangement shall be 
submitted together with the proposal. The minimum phase-to-earth clearance 
including clearance to the structure shall be indicated on the drawing.

EW-6.1.6 Control Cabinet

The control cabinet shall be designed for the service condition specified, and 
fitted with substantial door securing devices.

The control shall be housed in a weatherproof steel cabinet (IP 65) with a pad 
lockable internally hinged door and shall include a thermostatically controlled 
heater.

The control cabinet shall be mounted below the tank and shall be connected 
by a minimum of 20m long multi-core control cable. The multi-core cable 
shall be ultraviolet stabilized and adequately screened against electrostatic 
and electromagnetic interference, which can cause malfunctioning of the 
protection or control equipment. This cable shall connect into both the 
recloser and the control cabinet by means of plug and socket arrangement.

EW-6.1.7 Earthing

Earthing terminals shall be fitted to equipment, 
provided between the lid and the tank.

An earthing strap shall be

EW-6.1.8 Surge Arrester Bracket

Surge arrester bracket shall be provided for the arrester mounting which will 
serve as the connection point for the arrester earth. The brackets shall have 
an unpainted corrosion resistant metal connecting zone which has the 
capability to conduct surge arrester current.

EW-6.1.9 Marking and Nameplates

Phase identification marking shall be provided on each bushing of the Auto 
recloser.

A nameplate shall be provided using a non-ferrous material or stainless steel, 
with the following information;

1. Manufacturer’s Name
2. Serial No.
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3. Rated Maximum Voltage
4. Rated Continuous Current
5. Rated Interrupting Current
6. Rated Impulse Withstand Voltage

EW-6.1.10 Operating Mechanism

A low voltage system supplied from a battery or voltage transformer may be 
used to operate a closing mechanism. Tripping energy shall be supplied from 
a spring mechanism automatically tensioned when the recloser is closed.

Internal batteries used to operate closing mechanism shall not dependent on 
recloser load current to maintain its state of charge.

The recloser shall incorporate provision to be manually operated using a 
standard operating stick in the event of failure in the electrical control system.

EW-6.1.11 Bushing

The HV bushing shall be of high-quality glazed porcelain, or cycloaliphatic 
epoxy resin having a creep age length as specified in the Technical Data 
Sheet.

I
The Supplier shall provide bird guards for insulation protection between the 
load side and line side bushings.

EW-6.1.12 Current Transformer

A sensing multi-ratio bushing current transformer for use with the recloser 
control and protection functions shall be an integral part of the recloser.

They shall be of class and ratio adequate to ensure they do not saturate 
under fault conditions up to the full rated interrupting current.

Current transformers shall be thermally rated to the recloser current rating 
regardless of the ratio selected.

EW-6.1.13 Auxiliary Supply

The operating power shall be supplied from an external 240 VAC. A 12Vdc 
battery with sufficient ampere hour shall be provided for back up control 
operation in the event of loss of primary supply. The battery shall be capable 
of operating the control for a minimum of 48 hours. If the primary supply has 
not been restored within the allowable discharge time of the battery, the 
control shall automatically shut down. The cable for the external auxiliary 
supply of approx. 20 m long shall be included in the contract.

EW-6.1.14 Control Design Features

The design of the control shall include the following:
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1. Relay Module
2. CPU Module
3. Power Supply Module
4. Communication Interface Module
5. Front Operating& Display Module
6. Ethernet /USB / Wi-Fi / Fiber Optic/RS 232 Communication Module

The panel includes an LCD that shall allow customizable display for viewing 
operational data of the control. The LCD shall include complete metering 
information including all current, voltage and power values along with trip 
values for all profiles. All modules should be replaceable on site without 
removing the recloser controller unit.

Local Control and Indication

The recloser shall be equipped with the following local operation features 
through push-buttons operation:

1. Trip (with no reclosing)
2. Close (Single Shot)
3. Auto reclose ON/OFF
4. Local remote operation
5. View trip Sequences and status information

SCADA Operation and Indication

The recloser is required to be controlled and operated using a remote 
compatible PC with phone modem and applicable software via DNP 3.0 
communication protocol.

As a minimum requirement, the following controls and indications shall be 
provided to the Remote SCADA system using the above protocol:

Control and Indication

1.
2.
3.
4.
5.
6.
7.
8.

9.

10. 
11. 
12.

Tripping and closing
Enable and disable automatic sequences (reclosing)
Enable and disable protection 
Change protection setting 
Reset fault flags and currents
Read and display metering data including a summary page 
Read the operation counter
Read the event recorder and display at least 5000 events in time 
sequence complete with feeder current at the time of the event 
Display a summary page which shows the number of fault trips since it 
was last reset
Examine recloser/control system malfunction alarms 
Read all existing recloser settings 
Switch status (open/close) indications
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I

13.

14.
15.

Trip sequences and status information i.e., Protective device and 
sequence which initiated the trip, date and time, Interrupted current, 
etc.
Buzzer Alarm Trip, Open/Close and Trip Alarm Indications
Hotline Tag should be configurable in the control panel for safety and
protection of personnel during off-line maintenance work.

EW-6.1.15 Sequence of Operation

In the event of fault on the line controlled by the recloser, the recloser shall 
automatically open, and after a minimum dead time, it shall automatically 
reclose and remain closed should the fault along the line is cleared.

In case the fault persists, the recloser shall again disconnect the line being 
controlled. The recloser shall be capable of not less than three automatic 
reclose operations at rated short circuit current should the fault persist and 
then lock out in the open position until reset by hand or remote control.

If the fault is of a transient in nature, the equipment shall remain closed, and 
the operating mechanism shall automatically reset.

The number of operations to lockout shall be adjustable in any combination of 
instantaneous and time-delayed trips up to a minimum of four with a minimum 
dead time of 0.5 seconds for the first operations.

The Automatic Circuit Recloser shall be mechanically and electrically trip free. 
Any applied close signal, either mechanically or electrically, shall not inhibit 
the recloser from tripping on the programmed time-current cun/e.

Close and trip capacitors shall be used to store the necessary energy for 
operating the recloser. Only the close capacitor energy shall be used for 
closing while both capacitors are available for opening. Trip energy shall be 
available following any electrical close operation.

EW-6.1.16 Protection

The Automatic Circuit Recloser to be supplied shall be equipped with but not 
limited with the following protections:

1. Directional Overcurrent and Earth Fault Protection
2. Instantaneous and AC Time Overcurrent Protection
3. Under/Over Voltage
4. Under/Over Frequency
5. Harmonics Protection
6. Negative Phase Sequence Protection
7. Auto Change Over Protection

All other protections specified in the Technical Data Sheets (TDS).

The controller shall include a sensitive ground/earth fault trip feature that will 
provide tripping of the recioser after a programmable, definite time for ground
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currents below normal ground minimum trip levels. The feature shall have a 
programmable operation to lockout and reclose intervals independent of the 
ground settings. This feature shall be independently selectable for each 
protection profile.

A sequence coordination feature shall be included to allow the control to step 
through selected operation in the operating sequence without tripping.

The control shall include a cold load pick up feature to prevent the control 
from tripping while energizing non fault system loads.

The Cold Load Pick up feature shall be able to be programmed IN or OUT of 
service.

EW-6.1.17 Safety Features

The control software shall have a programmable security code to limit access 
of control programming functions to authorized personnel.

EW-6.1.18 Metering

The control shall provide instantaneous and demand metering with 
programmable integration intervals for the following minimum functions;

1.
2.
3.
4.
5.
6.

Real. Reactive and Apparent Power for each phase and total 
Power Factor for each phase and total 
Voltage magnitude for each phase 
Current Magnitude for each phase and neutral 
Positive and Negative Sequence Voltages (magnitude and phase) 
Positive, Negative and Zero Sequence Currents (magnitude and 
phase)

7. Power Quality Monitoring (TDD up 15th Harmonics, HDD Up to 15th 
Harmonics, Voltage Sags & Swells,)

EW-6.1.19 Event Recorder/Histogram

Event recorder shall be provided to record and store events in a non-volatile 
memory. The recorder shall include time and date of event and histogram 
features displays statistical information including tagged min/max values.

EW-6.1.20 Spares

The Supplier shall furnish a detailed list of required spares for two (2) years 
operations (if there's any) i.e., protection cards/boards, etc. with equivalent 
cost.

The list shall include relevant information on the availability and delivery of 
spare parts.
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Operating and Configuration Editor Software Program

Laptop and all software and configuration editor software program including 
licenses shall be supplied and included in the cost of the equipment In the Bid 
Price Schedule. A set of each type of software including licenses plus instruction 
manuals shall be provided by the Supplier.

All Recloser shall be properly configured, calibrated, and set at factory prior to 
delivery based on the desired initial pick-up current trip setting requirement of 
each site at present and/or forecasted load data to be provided by SPUG.

EW-6.1.22 Test and Inspection

The Supplier shall provide a test specification covering all tests on the 
Supplier’s premises, successful completion, as deemed by NPC, of 
Inspection and Tests on Supplier's premises shall be a prerequisite to 
shipment of all materials, equipment, software or system(s). Following 
successful completion of inspection and tests on his premises, the Supplier 
shall obtain the approval to proceed with the delivery of the equipment, 
materials, software or system(s) from NPC in accordance with the Technical 
Specification for the equipment.

Test report on design and routine tests performed in accordance with 
ANSI/IEEE and/or lEC standard shall be submitted to NPC for evaluation and 
approval.

All test certificates shall include the manufacturer's serial number.

Type Test

The test to be performed shall be in accordance with the design test set out in 
Section 6 of ANSI/IEEE C37.60 and Section 5 of ANSI/IEEE C37.63. In 
addition, the electronic protection /control unit shall have been subject to the 
relevant impulse, and high frequency noise immunity tests specified in lEC 
60255 or equivalent standard.

The recloser complete with control/protection component (including earths) as 
a composite unit shall have been tested for the rated impulse withstand level 
and for immunity against the effects of EMI and RFI.

Routine Test

Routine test shall be carried out and shall be in accordance with the 
production test set out in Section 7 of ANSI/IEEE C37.60,
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EW-6.1.23 Data and Information to be Submitted After Award of Contract

The following documents shall be submitted after award of contract for MFC’s 
review and approval prior to procurement and installation of the supplied 
equipment and materials:

1. Brochure/Catalogues of the Automatic Circuit Recloser;

2. Manufacturer’s Technical Data Sheets of the Automatic Circuit 
Recloser in accordance with EW-15.3;

3. Outline drawings of Automatic Circuit Recloser and accessories;

4. Schematic and Wiring Diagram;

5. Description and instructions manual covering the installation, 
operation, protection setting guide, and maintenance;

6. Duly signed Routine Test Results; and

7. Field Test to be performed and Certified Test and Inspection Reports 
duly signed and witnessed by NFC representative.

EW-6.2 Fuse Disconnect Switch with Lightning Arrester Combination

This specification covers the supply and delivery of fuse disconnect switch 
with lightning arrester combination for use in various diesel power plants.

The materials furnished shall be in accordance with, but not limited to, the 
latest issues of the Applicable Codes and Standards, including all addenda, in 
effect at time of purchase order unless otherwise stated herein.

EW-6.2.1 Technical Characteristics and Requirements

The fuse disconnect switch to be supplied shall be suitable for high voltage 
transformer acting as an overload protector and a device for opening and 
closing load current. All the metal parts of the fuse disconnect switch shaii be 
free from erosion and rust.

Fuse Cut-Out

Fuse cutouts shall be satisfactory use in a tropical climate with high relative 
humidity. The cutouts will be mounted by means of steel brackets on steel 
poles cross arms.

The cutouts are intended for use with button head-type fuse links and must be 
able to accommodate fuse links meeting the interchangeabiiity requirements 
of ANSI standard. The cutouts to be supplied shall include the following;

1. Fuse Support Assembly
2. Fuse Holder Assembly
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3. Mounting Bracket
4. Lock Washers

Fuse Link

The fuse link to be supplied shall be universal button head with tin fuse element 
suitable for 15 kV open type distribution cut-out to be used in the overcurrent 
protection of circuits. It is characterized by perfect time current characteristics, 
high mechanical strength and reliable arc extinguishing performance, etc. The 
fuse link shall meet the electrical and mechanical interchangeability 
requirement in accordance with ANSI standard.

Lightning Arrester

Gapless arresters shall have elements fabricated from non-linear resistance 
metal oxide materials to perform both the surge discharge and power 
frequency reseal functions.

Arresters of this type shall be protected in a hermetically sealed wet-process 
jacket, which shall have a high creep age distance and a high dielectric 
strength.

The primary terminals shall be suitable for the connection of the type and size 
of conductors specified in the Technical Data Sheets which can be either 
copper or aluminum conductors without use of bimetal inserts.

The arrester shall be supplied with a cross-arm mounting bracket that 
conforms with the requirements of NEMA or with appropriate bracket as a 
cutout arrester combination on it.

EW-6.3

All mounting bolts and conductor connection shall be provided with lock 
washer. Lock washers shall be fabricated from material that complies with 
the requirements as per ANSI standard.

All exposed steel or iron part of the arrester shall be hot-dipped galvanized in 
accordance with ASTM standard.
The Supplier shall submit for approval the brochures and/or catalogues with 
complete technical specification of the fuse cut out with lightning arrester 
combination including mounting brackets and accessories.

Kilowatt-Hour Demand Meter

This specification covers the technical and associated requirements for the 
15kV kilowatt-hour meter including instrument transformer and accessories 
required for the electric generating plants.

EW-6.3.1 Technical Characteristics and Requirements

The kilowatt-hour meter shall be furnished and installed by the Supplier as 
shown on the bid drawings complete with housing and associated metering 
instruments transformers (current and potential transformers) of appropriate
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burden and accuracy and other accessories for outdoor metering purposes. It 
shall be capable to measure the power generated by the plant and feedback 
power. It shall be designed to operate continuously for the normal life of the 
meter in an outdoor tropical location exposed to various elements which 
might affect the meter accuracy and reliability.

The Kilowatt-hour meter shall have the following features:

1. Pilferage proof
2. Tamper Proof
3. Wrong Wiring Alarm
4. Current Flow display
5. Can withstand the temperature of -20°C to +70°C and Humidity of up 

to 95% non-condensing
6. With back light display
7. With built-in battery for LCD display and back-up battery
8. TOU Programmable Ready
9. Measure display (True RMS voltage, Current, Calendar, Time, etc.)

The kilowatt-hour meter and the required metering instruments shall be pole 
mounted and to be supplied complete with stainless steel bracket, bolts, etc. 
required for mounting onto flat-faced pole where pole drilling is permitted.

The Supplier shall submit for approval the brochures and/or catalogues with 
complete technical specification of the kilowatt-hour meter including 
instrument transformers and accessories to be supplied prior to delivery at 
site.

Bus Conductor and Hardware

This specification covers the technical and associated requirements for 
stranded aluminum bus conductors and line hardware for use in various 
diesel power plant switchyards.

All line hardware/materials shall meet the performance requirements 
application criteria and manufacturing tolerances passed ANSI CBS. 1-1979 - 
America National Standard for Galvanized Steel Bolts and nuts for overhead 
line construction.

EW-6.4

EW-6.4.1 Technical Characteristics and Requirements

Describe herein is the general specification of the Bus conductor, line 
materials and equipment to be supplied for this project.

Stranded Conductor

Ail 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
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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.

The aluminum shall be of the higher purity commercially obtainable which 
shall not be less than 99.5%. The type of conductor to be supplied shall be 
stated in the Technical Data Sheets and shall be manufactured according to 
the applicable ASTM or equivalent lEC standards.

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.

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 bolls, U-bolts, nuts, and lock washers 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.

Cross Arms

The cross arms to be supplied for this project shall be in accordance to ASCE 
manual 72 “Design of Steel Transmission Pole Structures". The materials 
shall meet ASTM A-570 specification (36 KSI min. steel strength) while the 
galvanizing shall be in accordance with ASTM A-123 specification.

Insulators

Insulators to be utilized in the project shall be in accordance to ANSI Class 
55-3 for pin. Class 52-1 for suspension. Class 53-2 and Class 53-4 for spool 
standard as to material, ultimate tensile strength, leakage, distance, etc.

Line Hardware

Line hardware shall be made either of aluminum alloy, malleable iron or 
ductile iron with tensile strength in accordance with ANSI standard.

Bolts

All bolts such as carriage, double arming, oval, machine, etc. shall be hot dip 
galvanized as per ASTM A-153.

EW-7.0 POWER, CONTROL AND INSTRUMENTATION CABLES

This specification covers the technical and associated requirements of power, 
control and instrumentation cables, and medium voltage power cable for use 
in switchyards.
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All cables shall be designed to withstand the short-circuit condition and 
voltage drop of 3% (max,).

EW-7.1 Technical Characteristics and Requirements

The cables 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 used, due to switching operations, sudden load 
variations, faults, etc. The medium voltage XLPE power cable and the 600V 
power, control and instrumentation cable to be supplied shall be compliant to 
ICEA S-66-524 or lEC 60502-2 and UL 83, PNS 35, ICEA S-73-532 
specification and requirements of PEC respectively.

The cables shall be selected to withstand without distress any short-circuit 
currents in the conductor and sheath related to the existing fault levels.

The cables and its accessories shall be manufactured to fulfill the 
requirements when operating with full load or at any load factor.

EW-7.1.1 Insulation

Insulation shall be of the type specified in the Technical Data Sheets.

EW-7.1.2 Jacket

A tough, ozone, low chlorine, heat, flame and moisture-resistant PVC or 
Nylon jacket capable of providing protection against sunlight, acids, alkalis 
and oils shall be furnished for all cables.

EW-7.1.3 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-7.1.4 Application

I

All cables shall be suitable for installation in cable tray, conduit, trench, 
underground duct in wet and dry locations, and above ground raceway in 
damp and dry locations.

EW-8.0 GROUNDING SYSTEM

This specification covers the technical and associated requirements for the 
entire grounding system of the electric generating plants 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 all major and minor equipment 
such as generator, transformer, generator control and protection panel, 
ground rods, motors, pumps, etc. and connections.
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I

All materials and parts which are not specifically mentioned herein but are 
necessary for the safety of operating personnel and safe operation of the 
plant shall be furnished and determined by the Supplier at no additional cost 
to NPC.

EW*8.1 Technical Characteristics and Design Requirements

EW-8.1.1 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 Supplier shall carry out earth resistivity measurement for the plant 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 plant area 
and at any place 10 m. outside of the plant 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 
Supplier 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.

If in case the actual measured resistance of the Supplier-designed and 
installed ground grid is higher than specified in the Technical Data Sheets, 
the Supplier 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 60 cm. beneath the surface of the earth, excluding crushed 
rock surfacing. 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 corner of the ground 
grid). The Supplier shall determine the spacing of ground grid conductors 
and the total number and location of ground rods and their lengths (single or 
two or more coupled sections).

EW-8.2 Equipment and Materials Requirements

EW-8.2.1 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

NATIONAL POWER CORPORATION
-1
■1

VI-EW-36



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 2 X 200 kW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MlnP22Z1500Se

I
I

I

Specification B8 (class 8), The copper conductor shall have the 
characteristics specified in the Technical Data Sheets.

EW-8.2.2 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-8.2.3 Exothermic Welding Materials

The Supplier shall supply exothermic welding materials for cable-to-cable, 
cable-to-ground rod and cable-to-steel structure grounding connections. The 
Supplier should submit detailed information describing the proposed process.

EW-8.2.4 Grounding Hardware

Terminal Lugs

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.

EW-8.2.5 Steel Structure Grounding

All generating plant metal parts such as structures, equipment, cable trays, 
fence, etc. shall be connected to the ground grid by suitable ground 
connections.

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.

EW-8.2.6 Equipment Earthing

Generator and Transformer Earthing

The generator and transformer shall be earthed at two points diagonally 
opposite each other. These connections shall be made from two different 
points of the earthing grid.

Lightning Arrester

Lightning arresters shall be connected to the earthing grid with 50 mm2 tin- 
annealed copper conductor.
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Power Cables

The lead sheath or armor (shield) of the MV power cables, if to be provided, 
shall be earthed by connecting a flexible braid to the shield. This shall be 
done at both ends of each cable. Cable end boxes shall be earthed with 
copper cable connection on one of the mounting bolts.

Lighting Poles

Poles for lighting shall be connected to the earthing grid with 22mm2 insulated 
annealed copper conductor (one connection for each pole).

Other Metallic Structures

Other types of metal structures within the diesel plant area, not mentioned 
thereto, shall be connected to the earthing grid.

Major equipment shall be equipped with at least two (2) terminals or suitable 
grounding pads of adequate size to accommodate at least two fixing screws 
for proper connection to the earthing system.

EW-8.2.7 Powerhouse / Building Earthing

Generally, each electrical device inside the control building/room 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, etc. 
which 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'8.2.8 Fence Earthing

Steel fences around the switchyard or station shall be connected to the 
earthing system at appropriate connection point along the fence and at all 
corners and gate posts.

EW-8.2.9 Pipe Earthing

All piping shall be earthed at all service points in an approved manner.

The conceptual design of the grounding system based on the specified 
conditions shall be referred to the bid drawing.

The supply shall include special tools, kits and expandable materials necessary 
to weld the grid joints and ground rod connections by exothermic process.
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including reasonable waste to be expected during installations. Standard 
grounding connectors shall be fixed to metal frames by means of bolted clamps.

EW'8.2.10 Ground Rods

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-9.0 LIGHTNING PROTECTION SYSTEM

This specification covers the technical and associated requirements for the 
supply and installation of Lightning Protection System of the piant.

The materials furnished shall be in accordance with, but not limited to, the 
latest issues of the Applicable Codes and Standards, including ali addenda, in 
effect at time of purchase order unless otherwise stated in this specification.

EW-9.1 Technical Characteristics and Requirements

EW-9.1.1 Air Terminal and Support

The air termination shaii respond dynamically to the appearance of lightning. 
The materials of the air terminal shall be non-corroding in hostile 
environment. It shall be located at the highest point of the facility to capture 
the lightning strike to a preferred point, so that the discharge current can be 
safely directed via the down conductor to the grounding system.

The air terminal support shall consist of a minimum of 3 meters of stainless 
steel mast. The conductor shall pass through the center of the mast, with the 
high voltage termination contained to the upper 1m of the mast. It shall be 
provided with adequate support to be determined by the Supplier to withstand 
maximum locally recorded wind velocity in the area. The Supplier shall give 
technical details of the protection including mounting and installation details 
for approval.

EW-9.1.2 Down Conductor

The down conductor will provide a low impedance path from the air 
termination to the ground system so that the lightning current can be safely 
conducted to earth, without the development of excessively large voltages.

Down conductor shall be made of electrical grade hot dip galvanized steel 
strand wires with an overall diameter of 3/8” to be connected as shown in the 
bid drawing.

EW-10.0 LIGHTING SYSTEM

The lighting system covered by this specification shall include all indoor and 
outdoor lighting system of an electric generating plants and/or switchyard. 
Lighting system includes outlets (convenience and power), switches.
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EW-10.1

EW-10.1.1

I

EW-10.2

associated conduits and cables, lighting fixtures (indoor, outdoor and 
emergency), fittings, distribution panelboards, lighting transformers, 
contactors, timers, etc.

All 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 Supplier and furnished by the 
Supplier at no cost to the NPC. Any cost involve are deemed to be included 
in the price for the Lighting System.

Design Requirements

Technical Characteristics and Requirements

Normal lighting/small power outlet and emergency lighting systems shall 
consist of:

a. 240VAC, 1-phase, 60Hz, normal station lighting system, including 
outlets (indoor and outdoor) and emergency lighting system (inside 
control house only);

b. Automatic Stand-Alone Emergency Lamp, dual lamp, portable type 
emergency station lighting system for warehouse, door entrances, 
guardhouse. This emergency lighting system must be switched on 
automatically in the event of a lighting failure.

The normal station lighting/small power and convenience outlet system, and 
the automatic stand-alone lamps power shall be supplied from the 240 VAC 
lighting and power panelboard.

Circuits shall be separated between normal lighting, emergency lighting and 
single phase outlets.

The plant lighting switching shall be designed as follows:

a.

b.

Lighting not normally required during daylight hours shall be controlled 
by photocells and by separate switches from the station lighting/smail 
power outlet distribution board.

Lighting branch circuits shall be switched locally at each room door or 
close to the lighting areas.

Replacement of fixture bulbs or tubes shall be possible without disconnecting 
any part of the power supply and risk of touching live parts of the installation.

Lighting Fixtures, Luminaires and Accessories

Lighting Fixtures

The Supplier shall submit for approval complete photometry data and type of 
lighting fixture to be installed together with the shop drawings.
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EW-10.3

EW-10.3.1

All lighting fixtures when installed shall be free of leaks, warps, dents and 
other irregularities.

The hangers, cable, supports, channels, frames and brackets of all kinds for 
safety and proper installation of lighting fixtures shall be furnished and 
installed by the Supplier at his own expense.

The housing of lighting fixtures shall be fabricated of steel sheet, corrosion 
resistant, good ventilation and easy installation.

The outdoor lighting fixtures shall 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. No lighting fixtures shall be installed 
without approval of 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, gloves, receptacles, stems and the 
like, shall be replaced with new parts, at no cost to NPC.

Switches and Single-Phase Outlets

General

Switches and single phase outlets shall comply with NEMA Standard or 
equivalent local standard. The ratings of switches and single phase outlets 
with one conductor earthed shall be as specific herein. All switches and 
single phase outlets shall be wall mounted, impact resistant and splash proof 
type.

EW-10.3.2 Switches

Switches for lighting fixtures shall be of the toggle quiet and wall mounted at 
1.37 m above the finished floor level. The rating of the switches shall be 10A, 
240VAC, single-phase.

EW-10.3.3 Single Phase Outlets

All outlets shall be provided with separate earthing pins connected to the 
yellow/green part in the feeder cable. Outlets with rated voltage not 
exceeding 250 Volts shall be in accordance with PEC for 2-pole three-wire 
(indoor and outdoor).
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EW’10.4 Outlet Boxes and Pull Boxes

EW-10.4.1 Outlet Boxes

All outlet boxes for concealed work shall be of hot-dipped galvanized steel. 
Outlet boxes shall be firmly anchored in place and where required provided 
with fixture supports. The Supplier 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 hallow 
masonry units.

All wall boxes on exposed work shall be of aluminum blasted cast iron.

EW-10.4.2 Pull Boxes

Pull 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. All pulling boxes shall be made 
of galvanized sheet steel 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.

EW-10.5 Lighting and Power Panelboard

The Panelboards for Lighting and Power system shall be manufactured to 
NEMA standards and shall be totally enclosed, recess or surface-mounted.

EW-10.5.1 Circuit Breaker

AC three phase and single phase circuit breakers shall be rated 600V, 60Hz. 
DC circuit breaker, if to be provided, shall be rated 250VDC.

Circuit breakers shall be quick-make, quick-break with thermal magnetic trip. 
The circuit breakers shall have interrupting rating of not less than 
10,000 RMS Amps.

The circuit breakers shall be installed so as to permit 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.

EW-10.5.2 Kilowatt-hour Meters

Kilowatt-hour meters shall be single phase, 2-wire, 240VAC, 60 Hz and shall 
be of the type specified in the Technical Data Sheets.

I
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Lighting and Power Panelboard (LPP) shall be effectively grounded, LPP 
shall be provided with grounding bus with one copper bonded grounding 
electrode connected through cable conductor with rating equivalent to the 
ampacity of the panel.

EW-10.5.4 Cables

I

Cables shall be stranded annealed copper conductor suitable for continuous 
temperature of 75°C. The minimum size of line conductor to be used shall be 
3.5 mm .

Insulation shall be suitable for wet and dry locations, fungi resistant and 
ultraviolet stable. All cables shall be moisture and heat resistant thermoplastic 
or cross-linked synthetic polymer unless othenwise specified by NPC.

EW-10.5.5 Cable Installation

The Supplier shall furnish the following miscellaneous materials required for 
proper cable installation;

a.
b.
c.
d.

Cable ties, clamps and markers.
Connectors, tapes and other splicing and terminating materials. 
Fire barriers, duct and conduit sealant, sand and planks.
Pulling lubricants.

The cable entries into buildings, panels and other equipment shall be sealed 
off by an approved type of sealant suitable for the purpose.

Cables pulled through conduits shall be supported in an approved manner so 
as to avoid damaged to the insulation. Grease or oily substance shall not be 
used to facilitate the passage of the cable in conduits.

The pull shall be applied to cables only by means of approved grips and the 
end portion of the cable, which has been marked or deformed by the qriD 
shall be cut-off by the Supplier. 1 y

All cable runs shall be continuous and all termination shall be at the terminal 
boards, equipment, etc. No splices are allowed in conduit or cable tray.

Prior to installation of cables, conduits shall be thoroughly cleaned to prevent 
damage to cables during installation. After cables have been installed 
cables shall be tested for continuity and insulation, and shall be tagged with 
respective cable number. ay
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EW-10.5.6 Nameplates

A unit identification nameplate shall be furnished at the top front of each 
panelboard. 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.

EW-11,0 CONDUIT SYSTEM

This specification covers the technical and associated requirements for the 
supply, laying and installation of conduits as required within the plant 
complex, including associated fittings, accessories (elbows, tees, steps, 
crossings etc.), supporting racks and brackets and all hardware.

All materials and parts which are not specifically mentioned herein but are 
necessary for the proper laying and installation of conduits shall be furnished 
at no additional cost to NPC.

EW-11.1 Technical Requirements and Characteristics

The conduit 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:

1.
2.
3.

4.

Plug and fillers, coupling and bends;
Spacers, inserts and ties for conduits:
Conduit splicing solvent and connector material for uPVC conduit, if
uPVC conduits are used; and
Fire barriers, duct, endbell and conduit sealant;

Conduit edges shall be reamed and smoothen to avoid damage to cable 
outer sheath during cable installation. The conduits shall have the following 
characteristics:

1. High mechanical strength
2. Corrosion resistant
3. Heat resistant

Conduits

All embedded and concealed in ceiling conduits, boxes and fitting required for 
the power and control cables including all necessary hardware and 
accessories such as screws, bolts, concrete inserts, clamps, locknuts, 
couplings shall be furnished by the Supplier. The required quantities of 
various items of conduits and associated materials shall be furnished in 
accordance with the installation requirements.

During installation, due precaution shall be taken to protect the conduit and 
threads from mechanical injury. The ends of the conduit shall be sealed in an 
approved manner. Conduit runs shall be sealed by the use of caps and discs
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or plugs. The seals shall be maintained, except during inspection and tests, 
until the conductor is pulled in. Conduit shall be check to be free from 
obstructions by pulling a wooden mandrel of appropriate size through the 
conduit.

Conduits running in floors and terminating at motors or other equipment 
mounted on concrete bases shall be brought up to the equipment within the 
concrete bases, wherever possible.

All joints between lengths of conduits and threaded connection to boxes, 
fittings and equipment enclosures shall be made watertight.

Metallic Conduits (If specified)

Rigid metallic conduits shall be hot-dipped galvanized. The inside of the 
conduit shall have stove enamelled coating to prevent erosion and assure 
smooth wire pulling.

Metal fittings and cover shall have the same property and finish as that of the 
metallic conduits.

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.

Non-Metallic Conduits

Where non-metallic conduits are allowed to be used by NPC, it shall be made 
of unplasticized polyvinyl chloride (uPVC) smooth walled inside and outside, 
coloured red-orange, schedule 40.

The 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.

EW-12.0 CONTROL, PROTECTION AND MONITORING PANELS OF MOTOR PUMP

The control, protection and monitoring panels covered by this specification 
shall primarily be comprised of the combination motor starter with breaker 
unit, measuring devices, indicating lights and other associated components. 
The panels, depending on the location where it shall be installed, shall 
provide one or more of the following functions: control, protection, monitoring 
and disconnecting means of the POST Pump Motor to be installed inside the 
pump house.
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EW-12.1 Technical Requirements and Characteristics

The following are the minimum requirements for the operator interface with 
the Fuel Oil Storage Tank Pump Motor according to location where the panel 
shall be Installed;

1. Pump House: Control Selection (Local/Remote). Motor Control 
(Start/Stop), Motor Protection (Relays, Contactors and Circuit Breaker) 
and Motor Status Display (Indicating Lights)

2. Control Room: Motor Control (Start/Stop) and Motor Status Display 
(Indicating Lights)

The protection relay system shall be designed to bring the unit to automatic 
opening of breaker for electrical fault according to oalculaled tripping 
parameters.

The protection scheme shall be provided with adequate number of input/output 
contacts of suitable rating to carry out the prescribed tripping functions for the 
initiation of automatic closing/tripping or switching control.

All DC and AC power supply required for control, monitoring and protection of 
the system shall be integrated in the panels. The power and voltage 
requirements will be determined by the manufacturer in accordance with the 
ratings and consumption of its equipment/device.

The Supplier may offer a motor control, protection and/or monitoring panel 
with proprietary standard design of the manufacturer containing the required 
functions suitable to the offered pump motor.

EW-12.1.1 Panel Construction

The panel shall be constructed from a minimum of 2.0 mm thickness steel 
sheet with edges formed into a rectangular pattern welded steel sheets so 
that each section is rigid, self-supporting and enclosed. It shall be adequately 
protected and suitable for indoor and outdoor application and all climate 
condition.

The panel shall be labeled with ISO symbols and comply with IP 65 for 
external environmental resistance and IP 44 and NEMA 12 for the resistance 
of the internal sealed modules.

EW-12.1.2 Combination Motor Starter and Breaker Unit

The combination magnetic full voltage starter unit shall include contactors 
with manual reset thermal overload relays; and operating coils. The smallest 
combination starter unit shall be NEMA Type 1 or equivalent to lEC standard.

The combination starter unit shall have a symmetrical interrupting rating 
which exceeds the available short circuit current not less than 10,000 
amperes.
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Starter overload relay contacts, contactor operating coils, and starter auxiliary 
contacts shall be wired to marked unit terminal blocks.

Starters shall reliably operate with 85% of rated bus voltage applied and shall 
not drop out at voltage lesser than 75 % of rated bus voltage.

EW-12.1.2.1 Circuit Breaker

The combination motor starter unit shall include one miniature circuit breaker 
or molded case circuit breaker with symmetrical interrupting of at least 10,000 
amperes or greater as determined by the Supplier. All breakers shall be 
manually operated with quick-make, trip-free mechanism of the toggle type.

The breakers shall be equipped with suitable arc quenching devices. Main 
current carrying contacts shall be silver plated and shall be capable of 
carrying their rated current without exceeding the Underwriters’ Laboratories 
specified temperature rise. All circuit breakers shall be of the same 
manufacturer.

EW-12.1.2.2 Starter Contactors

The rated continuous current carrying capacity of each starter contactor to be 
used shall be as listed in NEMA or lEC Standard. Contactors shall be applied 
in accordance with their kW rating only. The interrupting capacity of each 
starter contactor shall be not less than 10 times the rated continuous current 
carrying capacity.

The electrical life, without maintenance, of each starter contactor to be used 
shall be not less than 500,000 operations with each opening or closing of the 
load contacts to constitute one complete operation. The mechanical life of 
each starter contactor shall be not less than 5,000,000 operations. Six (6) 
mechanically operated auxiliary contacts shall be provided, three (3) normally 
opened contacts and three (3) normally closed contacts

Combination starter units which require line voltage to energize the main 
contactor operating coils or those for which main contactor coil inrush 
exceeds 600VA shall be equipped with auxiliary contactors (interposing 
relays) for use in the operating coil circuit.

EW-12.1.2.3 Overload Relays

All starters shall be equipped with overload relays and shall operate within a 
range of plus or minus 5 percent of the overload relay trip setting. Assemblies 
which do not meet this requirement both when field tested and when in actual 
operation shall be replaced by the Supplier.

Alternative proposal shall be considered based on furnishing bimetallic type 
temperature compensated overload relays or electric alloy type overload 
relays, provided that such proposals are accompanied by manufacturing
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information clearly indicating details of construction and experience records of 
the overload relay proposed.

EW-12.1.2.4 Remote Control

Each magnetic starter will be controlled by remote contacts. All necessary 
internal wiring for this feature shall be furnished and connected to terminal 
blocks.

EW>12.1.2.5 Indicating Lights

Motor Control Center (MCC) shall be provided with three (3) indicating lights 
to indicate stopped, running and tripped status. The following colors for 
indicating lights shall be applied:

■ Red color - motor is running
■ Green color - motor is in standby mode
■ Amber color-motor is tripped

EW-12.1.3 Nameplate

The panel shall be provided with adequately sized nameplate made of black 
surface exposing the white core. In addition, each piece of equipment 
mounted on or inside the panel shall also be provided with nameplate for 
easy and convenient identification.

EW'12.1.4 Equipment Grounding

The motor control, protection and monitoring panels shall be properly 
grounded in accordance with the latest electrical and electronics industry 
standards.

EW-13.0 FACTORY ASSEMBLY AND TESTS

EW-13.1 General

The Supplier shall carry out at his own expenses all tests necessary to ensure 
the satisfactory design and manufacture of all equipment is in accordance 
with relevant ANSI and lEC standard.

All parts shall be properly marked for ease of assembly in the field. Test 
report on design and routine tests performed in accordance with ANSI or lEC 
standard shall be submitted to NPC for evaluation and approval.

The test equipment, test method, measurements and computations shall be in 
accordance with the latest applicable requirements of ANSI and lEC 
standard.
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EW-13.2 Shop Test

Routine, design, quality and conformance test and other necessary tests shall 
be performed in accordance with ANSI Standard or equivalent lEC Standard. 
Design tests is required if the equipment is manufacturer’s new design or 
previous design with significant design changes. In this case, certified test 
report of duplicated production type is acceptable.

The test methods, measurements and computation shall be in accordance 
with the latest applicable requirements of ANSI and lEC standard and shall be 
submitted for NPC’s approval.

EW-13.3 Other Requirements

The Supplier shall submit the following Factory Test Results:

Generator and Transformer

1. Duly Certified Factory Type Test Results
2. Duly Certified Factory Routine Test Results

Power, Control and Instrumentation Cable

For Power, Control and Instrumentation Cable to be supplied other than those 
type specified in the PEC, the Supplier shall submit the following:

1. Routine Test Results per lEC or equivalent UL standard
2. Manufacturer’s Track Record
3. Brochure with cable ampacity rating including correction factor at 40°C.

EW-14.0 OTHER SITE REQUIREMENTS

EW-14.1 Job Site Cameras

This specification covers the supply, delivery and installation of job site 
cameras for the use in the monitoring and documentation of construction of 
diesel power plants.

The materials furnished shall be in accordance with, but not limited to, the 
latest issues of the Applicable Codes and Standards, including all addenda, in 
effect at time of purchase order unless otherwise stated herein.

EW-14.2 Technical Characteristics

The job site cameras to be supplied shall be DC supply operated and battery- 
operated cameras. It shall be designed to monitor the construction of diesel 
power plants and access areas for a routine documentation.

At least two (2) sets of job site cameras must be installed first before works 
shall be done in the sites.
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The Supplier shall define the focusing ranges and allowable minimum 
distance in accordance with the layout at site.

In normal operation, the job site camera provides monitoring of the 
construction sites. For full coverage of the cameras, the job site cameras 
shall be installed in an elevated area within the site while is out of reach of the 
construction equipment. It shall include mounting supports for the ease of the 
installation.

The job site cameras must have the functionality and adaptability in the 
construction site. It shall have 100% reliability without affecting the 
implementation.

The Supplier shall ensure that the job site cameras they supply, functions 
correctly and safely. In principle, the installation shall follow that latest modern 
engineering practice, ensure optimum functionality of supply and ensure the 
safety of the construction staff.

Job site cameras shall be subject to the approval of NPC.

All job site cameras shall meet the technical requirements specified in the 
specifications. It shall have a dust proof and weather resistant protective 
enclosure complying with the technical requirements.

Technical Requirements:

a. Type Time-Lapse Camera
b. Quantity At least Two (2) 

Cameras per Site
c. Screen Thin-Film-T ransistor (TFT) 

Liquid Crystal Display (LCD)
d. Screen Resolution At least 1.3 

Megapixel CMOS
e. View Angle : At least 110 degrees
f. Video/Image

Resolution
1280x720

g- Time Lapse Interval 15 minutes
h. Battery Type Four(4) 

Rechargeable
AA Size Batteries

I. Additional Battery At least Eight (8)
(Spare) Rechargeable

AA Size Batteries
]■ Battery Charger included
k. Input Voltage 5VDC (Micro USB)
I. Enclosure IP64 compliant
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m. Storage Memory SDHC
n. Storage Capacity 32 GB
0. Additional Storage : At least Two (2)

(Spare) 32GB SDHC

When the installation of the job site cameras is completed, the operation and 
safekeeping shall be turnover to NPC.

EW-15.0 DATA AND DOCUMENTATION REQUIREMENTS

Supplier-furnished data and information shall be guaranteed performance 
data, predicted performance, interface requirements and construction 
features of all Supplier’s furnished equipment. The accuracy of such 
information and its compatibility with overall performance requirements 
specified by NPC are the sole responsibility of the Supplier.

EW-15.1 Data and Information to be Submitted with the Proposal

Supplier shall furnish with his proposal the filled-in Section E-1.0 and E-2.0 of 
the Technical Data Sheets.

All information submitted would become part of contract data for successful 
bidder. Any deviation from such data during the implementation stage 
requires NPC's approval.

EW-15.2 Data and Information to be Submitted During Post Qualification

Supplier shall furnish during the post qualification the filled-in Section E-3.0 to 
E-12.0 of the Technical Data Sheets.

Filled-out data by the Supplier shall only serve as reference by NPC for the 
review and approval of brochures/drawings during implementation stage.

EW-15.3 Data and Information to be Submitted During Implementation

The following shall be the full technical data requirement of equipment 
indicated in Section E-1.0 to E-12.0 of the Technical Data Sheets and EW- 
14.1 of this specification which shall be submitted by the Supplier together 
with Manufacturer’s brochure/drawings during the Implementation stage.

1.0 AC GENERATOR

item Description NPC
Requirements Supplier’s Data

AC Generator
E-1.1 Manufacturer By Supplier
E-1.2 Place of Manufacture By Supplier
E-1.3 Generator Model By Supplier
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Item Description NPC
Requirements Supplier’s Data

E-1.4 Type Rotating
Field Synchronous

AC Generator.
PMG Type with AVR

E-1.5 Minimum Rated Power
Output at 0.8 Power Factor, 
kW

200

E-1.6 Duty/ Operation Continuous
E-1,7 Overload Capability 10% of rated 

power output
E-1.8 Rated Voltage, V 480
E-1.9 Frequency. Hz 60
E-1.10 No. of Phase 3
E-1.11 Winding Pitch 2/3
E-1.12 Rated Speed 1800
E-1.13 Insulation Class Class M shall be used for 

both the armature and field 
windings

E-1.14 Temperature Rise Class F at rated kVA, 
frequency and voltage

E-1.15 Generator Winding
Connection

Wye connection 
with neutral

E-1.16 Number of Leads By Supplier
E-1.17 No. of Pole By Supplier
E-1.18 No. of Bearing By Supplier
E-1.19 Allowable Voltage Variations At the rated kVA, 

frequency, voltage and 
power factor, the generator 
can operate satisfactorily 
though the terminal voltage 
may vary at + 5,0% of rated 
value

E-1.20 Winding Temperature
Detector To be provided

E-1.21 Space Heater To be provided
E-1.22 Efficiency

a. 100% Load > 85%
b. 75% Load Manufacturer’s Data

E-1.23 Guaranteed Losses at 100% 
rated kVA at 0.8 PF Manufacturer’s Data

E-1.24 Guaranteed Losses at 75% 
rated kVA at 0.8 PF Manufacturer’s Data

E-1.25 Damper Winding To be provided
E-1.26 Telephone Interference THF is better than 2%
E-1.27 Radio Interference Equipped with RFI 

suppression
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Item Description NPC
Requirements Supplier's Data

E-1.28 Designed to withstand a 
momentary excess current of
1.5 limes of rated current for 
not less than 2 min. Y'es

E-1,29 Over speed 1.2 times the rated speed 
for 2 min.

E-1.30 Overload Capacity and 
Duration

10%, for max of 1 hr. in 
every 12 hrs.

E-1.31 Cooiing System Totally Enclosed air cooled
E-1,32 Protection Class IP 23
Excitation System
E-1,33 Type Brushless, Separately 

Excited, Permanent 
Magnetic Generator (PMG) 

or equivalent
E-1.34 Sustained Short Circuit 

Capability
Yes

Automa ic Voltage Regulator (AVR)
E-1.35 Manufacturer By Supplier
E-1.36 Place of Manufacture By Supplier
E-1.37 Model By Supplier
E-1.38 Type Digital

a. Capable for Parallei 
Operation Yes

E-1.39 Input Requirements Manufacturer’s Data
E-1.40 Continuous Output Manufacturer's Data
E-1.41 Regulation, % + 0.5% in steady state with 

rapid response time
E-1.42 Response Time, ms Manufacturer’s Data
Test and Experience Requirements
E-1.43 Test Requirement

a. Routine Test to be
Performed Yes

b. Certified Design and
Routine Test Reports to 
be submitted Yes

2.0 GENERATOR TRANSFORMER

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATAE-2.1 Manufacturer By Supplier

E-2.2 Place of Manufacture By Supplier
E-2.3 Transformer Model By SuDolier
E-2.4 Minimum Rated Capacity. 

kVA 250
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-2.5 No. of Phase 3

E-2.6
Transformer Guaranteed
Losses at Rated kVA, 
Voltage, Frequency and 
Temperature Rise
a. No-Load Losses, Watts Bv Supplier
b. Load Losses, Watts Bv Supplier
c. Total Losses fa+b). Watts Bv Supplier

E-2.7 Type of Coolino ONAN
E-2.8 Type Two-winding Transformer
E-2.9 Class Outdoor
E-2.10 Percent Overload% 10
E-2.11 Temperature

a. Ambient Temperature 40°C
b. Temperature Rise 65 'C

E-2.12 Neutral Solidly ground
E-2.13 Winding Connections

a. H-Windinq Wvewilh Neutral Grounded
b. X-Windinq Delta

E-2.14 Insulation Level
E-2.15 Nominal Voltage Level, kV

a. H-Windinq 13.8
b. X-Windinq 0.48

E-2.16 Highest Voltage Level, kV
a. H-Windinq 15
b. X-Windinq 1.2

E-2.17 Basic Impulse Level. kV
a. H-Windinq 95/110
b. X-Windinq 30

E-2.18 Winding Material 100% Copper
E-2.19 Vector Group YNdll
E-2.20 % Impedance at Rated MVA Manufacturer's Data

E-2.21

Average Audio Sound Level 
not more than, dB when 
measure in at the factory in 
accordance with (specify 
applied standard)

Refer to Table specified 
under TS-EW-5.3.8 

(ANSI/IEEE C57.12.90 or 
lEC 60076-10)

E-2.22 Short Circuit Capability In accordance to
ANSI C57.12-2000

E-2.23 Bushings
H & X Voltage and Ho
Terminal
a. Rated Current

■ H Terminal To match kVA rating plus 
25% overload

• X Terminal To match kVA rating plus 
25% overload

■ Ho Terminal To match kVA rating plus 
25% overload

b. Insulation Class
■ H Terminal 15
■ X Terminal 1.2
■ Ho Terminal 15

c. Creepaqe length, mm at65
d. Color Brown

E-2.24 Cooling
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I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

a. Cooling Medium Air and Oil
b. Temperature

b.1 Temperature of 
cooling air, not to 
exceed

40°C

b.2 Average temperature 
of the cooling air 30°C

E-2.25 Temperature Indicator
a. Supply of dial type 

winding temperature
indicator mounted on the 
transformer for top oil and 
hot spot temperature

Yes

E-2.26 Sudden Pressure Relay To be provided
E-2.27 Taos 13.8 kV± 2x2.5%
E-2.28 Transformer Protection As shown on the Single 

Line Diagram
E-2.29 Insulating Oil

a. Insulating Oil shall be 
mineral oil in accordance 
with ASTM D3487

Yes

b. Additional Properties
b.1 Min. Flash Point, °C 

(ASTM D92) 145

b,2 Pour point, max °C 
(not higher than -40

b.3 Kinematic, Viscosity 
at 40°C Max 12

b.4 Elect. Breakdown limit 
NEC 60156) Min. 30

c. Polychlorinated Biphenyls 
(PCBs) free Yes
c.1. Polychlorinated

Biphenyls (PCBs) free 
Certification

To be submitted

d. Oil Test Results/Analysis 
from DENR - accredited 
testing firm

To be submitted

E-2.30 Weight of Oil, kg Manufacturer’s Data
E-2.31 Total Weight, kg Manufacturer’s Data
E-2.32 Dimension Manufacturer’s Data
E-2.33 Ground Terminal Connection Suitable for 100 mm'!

copper conductor
E-2.34 Test Reguirements

a. Certified Design and
Routine Test Reports to 
be submitted

Yes

b. Routine Tests to be 
Performed

Yes
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3.0 GENERATOR CONTROL AND PROTECTION PANEL
item Description NPC

Requirements Supplier’s Data

E-3.1 Manufacturer By Supplier
E-3.2 Each GCPP to be supplied 

shall be equipped with 
metering, status, alarm and 
trip indication light,
synchronizing devices,
protection relays as shown on 
the bid drawing Yes

E-3.3 Class (indoor, outdoor) Indoor
E-3.4 Generator Circuit Breaker

a. Manufacturer By Supplier
b. Model By Supplier
c. Continuous Current Rating Refer to

Single Line Diagram
d. Construction Molded Case

Circuit Breaker
e. Type Compact with Electronic 

Trip Unit, adjustable LSIG 
pick-up, and remote-control 

functions
E-3.5 Enclosure Details

a. Protection Class IP 44
b. Metal Steel Sheet 

Thickness, mm 2
c. Cable Entrance Bottom
d. Dimension 

(LXWXH), mm Refer to Bid Drawing
e. Weight, kg Manufacturer's Data
f. All materials are non- 

hygroscopic to prevent 
fungus growth Yes

g. The GCPP shall be 
provided with nameplate Yes

h. An outline drawing
showing details of the 
GCPP enclosure including 
its components as shown 
on the bid drawing shall 
be furnished by the 
Supplier for approval of 
NPC Yes

E-3.6 Programmable Logic
Controller Included

E-3.7 Metering System

The digital power meter to be 
provided shall have the

NATIONAL POWER CORPORATION

I
VI-EW-56



I
BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 2 X 200 kW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK. SULU

MinP22Z1600Se

I
I

Item
Description NPC

Requirements Supplier's Data
following display:

a. Ampere Included
b. Voltage Included
c. Frequency Included
d. Power Factor Included
e. True Power Included
f. Apparent Power Included
g. Reactive Power Included
h. kWh Included
i. kVAh Included
j. kVArh Included

E-3.8 Monitoring System

a. An Annunciator Window 
with Common Audio
Aiarm &Trip indication for:

a.1. Monitoring of
abnormai conditions 
during operation of the 
system inciuding
generator &
transformer protective 
devices Included

a.2. Detection of alternator 
winding temperature Included

b. Data Logger and Event 
Recorder Included

c. User Programmable Fauit 
Reports Included

d. PLC Failure, Circuit 
Breaker Status {On, OFF, 
Trip), Engine Start/Stop, 
etc. Yes

e. Alternator Winding
Temperature

f. Engine RPM

g. Oil pressure
h. Oil temperature

i. Other engine monitoring 
required of the MW-TDS 
shall be included in the 
GCPP Yes

E-3.9 Synchronizing and Auto Load 
Sharing Function

a. Generator controller shall 
be capable for automatic 
and manual
synchronization of Yes
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Item Description NPC
Requirements Supplier’s Data

generators
b. Generator controller shall 

be capable for automatic 
and manual load sharing 
functions for generators Yes

E-3.10 The Supplier shall provide all 
the required Generator 
Protection devices for the all 
the D/G set ratings as shown 
on the Single Line diagram Yes

E-3.11 Test Requirement
a. Routine Test to be 

Performed Yes
b. Certified Routine Test 

Reports to be Submitted Yes

4.0 STATION SERVICE TRANSFORMER

I

Item Description NPC
Requirements Supplier’s Data

E-4.1 Manufacturer By Supplier
E-4.2 Transformer Model By Supplier
E-4,3 Minimum Rated Capacity. 

kVA 15
E-4.4 No. of Phase One (1)
E-4,5 Type of Cooling ONAN
E-4.6 Type of Oil Mineral Oil with its 

electrical & chemical 
characteristics is compliant 
with lEC and is
Polychlorinated Biphenyls 
(PCB) free

E-4.7 Type (specify 3-winding, 2- 
winding, auto-transformer) 2-winding

E-4.8 Temperature

a. Ambient Temperature 40°C
b. Temperature Rise 65 °C

E-4.9 Insulation Level
Nominal Voltage
Level. kV

a. H-Winding 7.97
b. X-Winding 0.24
Basic Impulse Level, kV

a. H-Winding 95
b. X-Winding 30

E-4.10 Polarity Additive
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Item Description NPC
Requirements Supplier’s Data

E-4.11 Winding Materiai 100% Copper
E-4,12 No, of HV Bushing One (1)
e-4.13 Bushing Materiai Porcelain
E-4.14 % impedance at Rated kVA 2
E-4,15 Tap Changer No-Load
E-4.16 Tap Range 7.97 kV ± 2 X 2.5%
E-4.17 Efficiency 97%
E-4.18 Weight of oil, kg Manufacturer’s Data
E-4.19 Totai Weight, kg Manufacturer's Data
E-4,20 Transformer mounting 

brackets inciuding bolls, nuts, 
etc. Included

E-4.21 Test Requirements
a. Routine Test to be 

performed Yes
b. Certified Routine Test 

Reports to be submitted Yes

5.0 POWER, CONTROL AND INSTRUMENTATION CABLE

Item Description NPC
Requirements Supplier’s Data

15kV Power Cable
E-5.1 Manufacturer By Supplier
E-5.2 Continuous current carrying 

capacity of conductor at 90°C 
Operating Temperature Manufacturer’s Data

E-5.3 Conductor Cross-Section,
mm2

Refer to
Single Line Diagram

E-5.4 Type of cable Single Core
E-5,5 Conductor Material Annealed Copper
E-5.6 Max. Outside

Diameter, mm Manufacturer’s Data
E-5.7

Conductor Shape Circular
Stranded Wire

E-5.8 Conductor Material Annealed Copper
E-5.9 Insulation

a. Material Cross-linked polyethylene 
(XLPE)

b. Thickness, mm >4.0
E-5.10 Outer Covering/Jacket

a. Material PVC Sheath Jacketing
b. Thickness, mm Manufacturer's Data
c. Termite Protection Yes
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I
I

I
I
I

6.0 BUS CONDUCTOR

NATIONAL POWER CORPORATION

Item Description NPC
Requirements Supplier's Data

Required
E-5,11 Shielded (yes, no) Yes

a. Type of Shielding CopperTape Screen
E-5.12 Provided with Filler and 

Binder Tape Yes
600V Power, Instrumentation and Control Cable
E-5.13 Manufacturer By Supplier
E-5,14 Type

a. Power THHN/THWN-2
b. Control & Instrumentation Royal Cord

E-5.15 Continuous current canying 
capacity of conductor at 75°C 
Operating Temperature

a, THHN/THWN-2 Refer to
Single Line Diagram

b. Royal Cord By Supplier
E-5.16 Conductor Material Annealed Copper
E-5.17

Conductor Shape Circular Stranded 
Conductors

E-5.18
Type of Insulation Lead Free,

UL-listed PVC
E-5.19

Outer covering/jacket
Oil, Chemical and Abrasion 
Resistant Tough Polyamide 

(Nylon)
E-5.20 Meets ASTM, UL 83 & 1063, 

and PNS 35 Specifications 
and requirements of PEC Yes

E-6.1 Manufacturer By Supplier
E-6.2 Type designation Aluminum Conductor Steel 

Reinforced (ACSR)
E-6.3 Code Name By Supplier
E-6,4 Conductor size Refer to

Single Line Diagram
E-6.5 Ampacity, A Manufacturer's data
E-6.6 Outer Layers

a. Material Aluminum
b. Stranding No. 6
c. Calculated Cross-sectional 

Area, mm2 Manufacturer’s Data
d. Coefficient of Elongation 

(/•C) Manufacturer’s Data
E.6.7 Core
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a. Material Galvanized Steel
b. Stranding No.

c. Calculated Cross-sectional 
Area, mmJ Manufacturer’s Data

d. Coefficient of Elongation 
(/’C) Manufacturer’s Data

E-6.8 Conductor Coefficient of
Linear Expansion (/°C) Manufacturer’s Data

7.0 GROUNDING SYSTEM

I
I
I

I

Item Description NPC
Requirements Supplier’s Data

Grounding Grid Design Criteria
E-7.1 Fault duration, sec. 3
E-7.2 Total fault level 

(line to ground), kA 8
E-7.3 Ground mat design resistance 5 Ohms (max.)
E-7.4 Grounding connection Exothermic
E-7.5 Permissible temperature rise 

of grid copper conductor, °C 300
E-7.6 Grid conductor

a. Manufacturer By Supplier
b. Minimum Size, mmJ 100
c. Material annealed copper stranded 

conductor (bare)
E-7.7 Burial depth of grid conductor 

below finished grade, m
0.6

Equipn- ent Grounding
E-7.8 Bonding Conductor (riser)

a. Manufacturer By Supplier
b. Size, mm2 100, 50 &22
c. Material annealed copper stranded 

conductor with 1,2kV PVC 
insulation

E-7.9 Ground Rod

a. Manufacturer By Supplier
b. Type Copper Rod
c. Diameter, mm > 19 mm
d. Length/section, m > 3 m
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8.0 LIGHTNING PROTECTION SYSTEM

I

[tern Description NPC
Requirements Supplier’s Data

Lightning Protection
E-8.1 Manufacturer By Supplier
Lightning Rod
E-8.2 Material Copper
E-8.3 Length, mm 2000
E-8.4 Minimum Diameter, mm 19
Down Conductor
E-8.5 Type Insulated Copper 

Conductor
E-8.6 Minimum Cross-Section Area 55 mm2
E-8.7 Overall Diameter, mm Manufacturer’s Data
E-8.8 insulation Material PVC
E-8.9 Weight (kg/meter) Manufacturer’s Data
Accessories
E-8.10 Supporting mast, clamps, 

mounting bracket, etc Yes

9.0 AUTOMATIC CIRCUIT RECLOSER

Item Description NPC
Requirements Supplier's Data

E-9.1 Manufacturer By Supplier
E-9.2 Place of Manufacture By Supplier
E-9.3 Type Solid Dielectric 

Vacuum Interrupter
E-9.4 Phase 3
E-9.5 Rated Frequency, Hz 60
E-9.6 Nominal Rated Voltage, kV 13.8
E-9.7 Maximum Rated Voltage, kV By Supplier
E-9.8 Rated Normal Current (Min.) 800
E-9.9 Rated Symmetrical Interrupting 

Current at rated Voltage, kA ^2
E-9.10 Rated Short Time Current for 3 

sec., kA ^2
E-9.11 Rated Making Current, kA ^2
E-9.12 Rated 1 min. power frequency 

withstand between phase and 
earth (min.), kV 50

E-9.13 Interrupting Medium Vacuum
E-9.14 Insulation Medium Cycloaliphatic epoxy or 

equivalent
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Item Description NPC
Requirements Supplier’s Data

E-9.15 Rated Operating Sequence (total 
number of trips/counts to lock out) 4

E-9.16 Current Sensing By Supplier
E-9.17 Voltage Sensing By Supplier
E-9.18 Mechanical Life-minimum 

number of close/open operations 
-without inspecUon >30000

E-9.19 Creepage Distance, mm 3J65
E-9,20 Spare Control Cabinet/Panei to 

be provided At least 3
E-9.21 Min. iength of umbilical (muiti- 

core) cable to be provided, m At least 20
E-9.22 AC Suppiy. V 230
E-9.23 DC Suppiy

a. Voltage By Supplier
b. Make of Batteries By Supplier
c. Type Re-chargeable sealed 

lead-acid battery
d. Capacity By Supplier
e. Battery Operating Time 
after Loss of AC suppiy, hr. 48
f. No. of reclose sequences 
possible within 48 hours 
after the ioss of ac supply By Supplier

E-9.24 Manual “Open-Close"
Functionality with Operator Hook 
Stick Required

E-9.25 Controiler
E-9.26 Type Eiectronic type equipped 

with advance protection, 
metering, conlroi and 
communication in an 
individual module
arranged within the 
compartment

Protection Features;

a. Directional Overcurrent 
and Earth Fault Protection Yes

b. Instantaneous/Time
Overcurrent Yes

c. Sensitive Earth Fault (Current 
Setting Range 1-80
Ampere)

Yes

d. Under and Over Voitage Yes
e. Under and Over Frequency 

(pick-up setting
range of 45-65 Hz) | Yes
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Item Description NPC
Reauirements Supplier’s Data

f. Cold Load Pick-up Element Yes
g. Inrush Restraint Element Yes
h. Auto Reclosing Element Yes
i. Harmonics Protection

Element (up to 15th
Harmonics)

Yes

j. Negative Phase Sequence 
Element Yes

k. Auto Change Over Protection 
Scheme Yes

I. Four (4) Independent
Protection Groups
Each Group must contain 
independent protection settings 
for each direction

Yes

E-9.27 Monitoring/Metering Functions Yes
E-9.28 Data Records

a. Sequence of Event
(Up to 5000 events can be 
stored) Yes

b. Fault and Disturbance
Records Yes
c. Load Profile Yes

E-9.29 Communication Interface RS 232/ RS 485
E-9.30 No. of trips to lock-out Up to 4
E-9.31 Rated Duty Cycle O-0.1S

CO-ls-CO-ls-CO
E-9.32 Controller Cubicle Degree of 

protection IP 65
E-9.33 Fault Indicator Type FLA3.1 for 

oveitiead lines to be integrated 
with the control cubicle To be provided

E-9.34 Buzzer Alarm Trip, Open/Close 
Alarm Indications To be provided

E-9.35 Bird Guard for insulation 
protection between the load side 
and line side, Units 6

E-9.36 Total Weight, kg By Supplier
Other Technical Requirements
E-9.37 Programming (Configuration) and 

Maintenance Human-Machine 
Interface equipped w/ Operating 
and Configuration Editor Software 
Program to be provided Yes
a. Type PC Compatible Notebook 

Computer/ Laptop
1. No. of Units to be supplied 1 per unit
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SUPPLY, DELIVERY, INSTALLATION, TEST AND 
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_____________ ____________________ MinP22Z1500Se

I

I
NATIONAL POWER CORPORATION

Item Description NPC
Requirements Supplier’s Data

b. Hardware

1. Processor Latest available model on 
the lime of award

2. Clock Frequency, GHz 2.0 (min)
3. RAM Capacity, GB 16
4. Hard Disk Capacity, TB 1
5. Video Card Capacity Dedicated 256 Mbytes 

min.
6. Optical Drive DVD ± RW
7. Display 15" LCD Color Monitor
8. Audio System Built-in Stereo Speakers

c. Software

1. Operating System Licensed Windows, pre­
installed with back-up 
CDROM bundled with 
latest version of MS 
Office and reference 
manuals

2. Communication Stack OSI-TCP / IP
3. Configuration Tools Provided with back-up 

copy
4. Testing, Maintenance and 

Diagnostic Software
Provided with back-up 

copy
d. Peripheral Connectivity

1. Communication Interface 
(I/O)

1x9-pin RS232 & 1x25-pin 
ECP/EPP parallel ports, 

1xUSB 3.0 ports, 
keyboards. Mouse port, 

VGA port,
DP interface,

phone llne-in, microphone- 
in ports and DC jack for 

power adapter
e. Keyboard 84/85 key with embedded 

numeric key pad
f. Mouse Built-in touch pad 

pointing device
g. Power Adaptor 100 - 240V full range 

50-60HZ
h. Battery

Li-ion Battery Pack, at 
least 4-5hrs rundown 
battery life with APM

E-9.38 Operating and Configuration 
Editor Software Program

a. All system software and 
configuration editor software 
program including iicenses 
and instruction manuals To be provided |

VI-EW-65
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Item Description NPC
Requirements Supplier’s Data

E-9.39 Test Requirement

a. Design and Routine Tests 
Reports required Yes

10.0 FUSE DISCONNECT SWITCH WITH LIGHTNING ARRESTER 
COMBINATION

Item Description NPC
Requirements Supplier’s Data

E-10.1 Manufacturer By Supplier
E-10.2 Class (indoor, outdoor) Outdoor
E-10.3 Rated voltage, kV 15
E-10.4 Nominal system voltage, kV 13.8
E-10.5 Frequency, Hz 60
E-10.6 BIL. kV 110
E-10.7 Ampere Frame 100
E-10.8 Interrupting Capacity. kA 10
E-10.9 Fuse Link

a. Type Universal button head 
design

b. Current Rating, A Refer to Single Line 
Diagram

E-10.10 Lightning Arrester

a. Type Metal Oxide Varistor 
(MOV), Gapless

b. Rated frequency, Hz 60
c. Nominal system voltage, kV 13.8
d. Duty cycle voltage (rating), 

kVrms 12
e. Maximum Continuous

Operating Voltage (MCOV), 
for the arresters hawng the 
following duty cycle voltage, 
kVrms 10.2

f. Nominal discharge current, 
kA 10

g. Creepage distance, mm ^65
h. Supporting brackets, bolts, 

nuts. etc. Yes
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11.0 KILOWATT-HOUR DEMAND METER

I

Item Description NPC
Requirements Supplier's Data

240V Single Phase Kilowatt-Hour Demand Meter
E-11,1 Manufacturer By Supplier
E-11.2 Accuracy Class +0.5 or better
E-11.3 Type Electronic
E-11.4 Number of Phase 1
E-11.5 Wire 2
E-11.6 Voltage, V 240
E-11.7 Current Range 10(100)
E-11.8 Frequency, Hz 60
E-11.9 Register Type LCD

E-11.10 LCD Display kWh, kW. V. A
E-11.11 The Kilowatt-hour meter to be 

provided is certified and 
approved by ERC Yes

13.8kV Three Phase Kilowatt-Hour Demand Meter
E-11,12 Manufacturer By Supplier
E-11.13 Accuracy Class ±0.2 or better
E-11.14 Number of Phase 3
E-11.15 Wire 4
E-11.16 Voltage, V 120-480
E-11.17 Current Range Class 20
E-11.18 Frequency, Hz 60
E-11.19 Register Type LCD
E-11.20 TOU (Time of Use) Programmable Ready
E-11,21 Soft Switches Available
E-11.22 LCD Display Programmable
E-11.23 Power Consumption Manufacturer’s Data
E-11.24 The Kilowatt-hour meter to be 

provided is certified and 
approved by ERC Yes

E-11.25 Metering Current Transformer
E-11.26 a. Class (indoor, outdoor) Outdoor
E-11,27 b. Insulation type Full cast epoxy resin
E-11.28 c. Secondary rated current 

for all windings, A 5
E-11.29 d. CT ratio Refer to Single Line 

Diagram
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Item Description NPC
Requirements Supplier’s Data

e.

f. Burden Refer to Single Line 
Diagram

g. BIL, kV 110
h. Creepage distance, mm ms

E-11.30 Metering Voltage Transformer
a. Class (indoor, indoor) Outdoor
b. Highest continuous 

operating voltage ofVTs, 
kV 15

c. Nominal voltage of VT, kV 13.8
d. Rated secondary voltage,

V 120
e. Insulation type Full cast epoxy resin
f. Accuracy class ±0.2 or better (for lEC) 

±0.3 or better (for ANSI)
g. Burden Manufacturer’s Data
h. BIL, kV 110
i. Creepage distance, mm ^65

E-11.31 Accessories Stainless steel enclosure, 
test block, mounting 

bracket, etc. as shown in 
the Bid Drawing

12.0 SPARE PARTS AND TOOLS

Item Description 3 Qty.1 Unit Price Total
Price 2E-12.1 Generator Circuit Breaker for 

200kW D/G Set 1 Set
E-12.2 GCPP Module/Controller with 

installed software for 200kW 
D/G Set

1 Set

E-12.3 Automatic Voltage Regulator
(AVR) for 200kW D/G Set 1 Set

E-12.4 Rotating/Revolving Diodes for
200kW D/G Set 1 Set

E-12,5 Fuse link. 32A& 16A 3 Dcs/ea.
E-12.6 Telescopic Hot Stick with Tip 

Lock Features,
Material: Epoxy glass
Minimum Length: 35 ft.
No. of Sections: 8 1 set

E-12.7 Lineman's Rubber Gloves
Size: 14-
Maximum Usaoe: 17.000 Volts 2 oairs

E-12.8 Lineman's Belt
Maximum Length:42"
Minimum Length: 34"
D-to-D distance: 56 cm 1 set

NATIONAL POWER CORPORATION
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Item Description 3 Qty.1 Unit Price Total
Price 2

Center Hole: 38"

E-12.9 Positioning Strap, Nylon 
Maximum Length: 2,0m 
Minimum Length: 1.3m 
Adiustable Ranae: 0.7m 1 set

E-12.10 Heavy Duty Hard Hat
with strap & NPC 
(Passed Safety Standard) 3 pcs

Note:

1.

2.

3.

Minimum requirements but the Supplier may increase the specified quantity if 
found not sufficient. Additional spares consumed and/or required for any 
repairs/replacement during the warranty period shall be provided by the 
Supplier at no cost to NPC.

Indicated Price shall be used for reference in future purchase orders.

The above list is preliminary which is subject to changes to conform with the 
final design and model/brand of the proposed equipment (per manufacturer's 
standard).

13.0 JOBSITE CAMERAS

Item Description NPC
Requirements Supplier’s Data

E-13.1 Manufacturer By Supplier
E-13.2 Type Time-Lapse Camera
E-13.3 Quantity As specified in the 

SOR/BOQ
E-13.4 Control Display Thin-Film-Transistor (TFT) 

Liquid Crystal Display 
(LCD)

E-13.5 Image Sensor Resolution At least 1.3 
Megapixel CMOS

E-13.6 View Angle At least 110 degrees 
viewing angle

E-13.7 Still Image Resolution 1280 X 720
E-13.8 Time Lapse Interval Every 15 minutes/ 

User-programmable
E-13.9 Battery Type Standard AA 

or AAA Size
Alkaline Batteries

E-13.10 Battery Life At least 120 days of 
image recording

E-13.11 Additional Battery (Spare) Required
E-13.12 Enclosure IP64 compliant
E-13.13 Storage Memory SDHC
E-13.14 Storage Capacity 32G8
E-13.15 Additional Storage 

(Spare)
At least Two (2)

32GB SDHC Storage
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EW-15.0 MEASUREMENT OF PAYMENT

Measurement of payment for all electrical works shall be based on the bid 
price of each item as shown in the Schedule of Requirements — Electrical 
Works, Section VII of the Tender Documents. The cost of each item shall 
cover all works required and described in the pertinent provisions of the 
specifications.
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PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS 

TABLE OF CONTENTS

I SECTION DESCRIPTION PAGE

DOCUMENTS TO BE SUBMITTED DURING BID OPENING
M-1.0 Diesel Generating Set and Associated Equipment Data Summary VI-TDS(MW)-2
M-2.0 Diesel Engine VI-TDS(MW)-3
M-3.0 Fuel Consumption Form for Diesel Generating Set VI-TDS(MW)-3

Annex
A.1

Letter of Authorization and Guarantee Statement either from: 1) 
Original Equipment Manufacturer (OEM) or 2)
Certification/Agreement from OEM as a Licensee or 3) Authorized 
Distributor/Dealer (accompanied by a Certificate of Authorized 
Distributorship/Dealership from the OEM/Licensee of the OEM). If 
from the Licensee, a Certification from the OEM as a Licensee or 
the Licensee agreement must also be submitted), for the Diesel 
Generating Sets.

Attachment
As Annex A.1

DOCUMENTS TO BE SUBMITTED DURING POST QUALIFICATION BUT NOT
LIMITED TO:

M-4.0 Spare Parts VI-TDS(MW)-5
M-4.1 Spare Parts per Unit of 200 kW DG Set During the Warranty Period VI-TDS(MW)-5

M-4.2 Spare Parts per Total Units of 200 kW DG Sets Supplied and to be 
Delivered at Luuk VI-TDS(MW)-6

M-5.0 Standard/Special Tools Vi-TDS(MW)-6

M-5.1 Standard/Special Tools per Total Units of 200 kW DG Set Supplied 
and Delivered at Luuk VI-TDS(MW)-6

M-5.2 Miscellaneous Tools to be Supplied and Delivered at Luuk VI-TDS(MW)-8
Annex

A.2
“Diesel Generating Set (Engine + AC Generator) Performance 
Curve” @ Reference Site Conditions (Fuel Rate (L/kW-hr) vs. 
%Load) with duly signed full name of the representative of the 
Manufacturer/Assembler/Integrator of the Diesel Generating Set 
Model/Tvpe being offered.

Attachment
As Annex A.2

Annex
A.3

“Engine Performance Curve” @ Reference Site Conditions (Fuel 
Consumption (Liters) vs. %Load) with duly signed full name of 
the representative of the Manufacturer/Assembler/Integrator of 
the DG Set/Diesel Engine Model/Type being offered.

Attachment
As Annex A.3
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TABLE OF CONTENTS (Cont’d.....)

1 SECTION DESCRIPTION PAGE

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT
LIMITED TO:

M-6.0 ISO 9001 Certificate of the Manufacturer/Assembler/Integrator or 
equivalent for each of the Diesel Generating Set

M-7.0 Standard Certification of the proposed offered model of Diesel 
Generating Set from any of the following Internationally recognized 
certifying body/organization:

a) Canadian Standard Association (CSA)
b) Underwriter’s Laboratories (UL)
c) Japanese Industrial Standards (JiS)
d) European Commission (CE)
e) Lioyd’s Register (LR)
f) Germanischer Lloyd (GL)
g) Niippon Kaiji Kyokai (NKK)
h) American Bureau of Shipping (ABS)

M-8.0 Power Derate Curves and Details or Certificate/Statement from 
Diesel Generating Set’s Manufacturer/Assembler/ Integrator that 
the proposed Diesel Engine-Generator Set have no deration at 
Reference Site Conditions.

M-9.0 Manufacturer/Assembler/Integrator’s General Data, Catalogue 
and Brochures of model/type of equipment offered and published 
as standard products for the Diesel Generating Set which contain the 
following information:

a) Manufacturer/Assembler
b) Model/Type
c) Prime Rated Power
d) Voltage
e) Power Factor
f) Frequency
g) Rated Speed
h) Arrangement and Number of Cylinders

M-10.0 Technical Data for Engine and Auxiliaries (See Attached Forms) VI-TDS(MW)-12
M-11.0 Supplier/Manufacturer/Assembler Drawings, Brochures,

Instruction Manuals and other Documents as specified in Clause 
GW-6.3 and other relevant Clauses of the Technical Specifications

M-12.0 Fuel Oil Storage and Transfer System VI-TDS{MW)-18

M-13.0 Photos of Nameplates (DG set, Engine and Alternator) - submit 5
months prior to Test & Commissioning

M-14.0 Serial Nos. of DG set, Engine and Alternator - Submit 5 months
prior to Test & Commissioning
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part II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING THE BID OPENING
(Sections M-1,0. M-2.0 & Annex A.11

NOTES

1. The Bidder shall complete this technical data sheet and submit the filled-up forms 
with the technical proposal. The Bidder shall use additional sheets as necessary for 
any other additional information following the format shown herein or by reproducing 
the same.

2.

3.

The data required are technical features and characteristics of the Equipment to be 
provided by the bidder. Bidder’s proposal shall at least be equal or superior to the 
requirements specified by NPC.

Deviation from the requirements indicated in the technical data sheets M-1.0, M-2.0, 
M-3.0 and non-submission of the required documents listed as Annex A 1 shall be 
ground for disqualification.

4. All data and information shall be in English language.

Name of Firm Name & Signature of Representative Designation
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WI-1.0 DIESEL ENGINE-GENERATOR AND ASSOCIATED 
EQUIPMENT DATA SUMMARY

ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S DATA
M-1,1 DG Set (Diesel Engine + AC 

Generator) - PRIME DUTY *
Designed, manufactured & 
tested in compliance with 
the latest version of the 
standards* listed below, 
mounted on heavy duty 
steel baseframe with anti- 
vibration pads contained in a 
sound attenuated & 
weatherproof enclosure

M-1,1.1 Manufacturer/Assembler/Integrat 
or of DG Set beinq offered By Supplier

M-1,1,2 Brand Name of DG Set being 
offered By Supplier

M-1,1,3 Model of DG Set being offered By Supplier
M-1.1,4 DG Set Manufacturer/Assembler/ 

Integrator Experience, Year 5
M-1,1.5 DG Set Guaranteed Prime Rated 

Power at Reference Site 
Conditions* & 0.8 Power Factor, 
kW

200 minimum

M-1.1,6 DG set Guaranteed Fuel Rate at
Required 200 kW D/G Prime 
Power Output & at Reference 
Site Conditions
100 % Rated Load, li/kW-hr, 0.30 (max)

M-1.1.7 Voltage, V 480 f± 5%)
M-1.1.8 Power factor 0.80 (minimum^
M-1.1,9 Frequency, Hz 60
M-1, 1,10 No. of Phases, 0 3
M-1.1.11 Rated Speed, RPM 1800
M-1.1.12 Governor electronic
M-1.1.13 Arrangement & Number of 

Cylinders In- line & Multi-cylinder
M-1.1.14 Maximum Sound Pressure Level 

@ 1-meter distance. dBA 85

M-1,1,15 Maximum Permissible NOx, 
mg/Nm3 2000 as N02

M.1.1.16 Maximum Permissible SOx, 
mq/Nm3 700 as SO2

M-1.1,17 Maximum Permissible CO, mq/Nm3 500 as CO
M-1. 1.18 Particulates, mq/Nm3 200
M-1.1.19 Factory Acceptance Test Yes

NOTES: 1.
2.

3.

lEC 60034, lEC 60085, IEC60529, ISO 9001, ISO 3046 and ISO 8528
Guaranteed Fuel Consumption which is more than the specified maximum value will be ground 
for rejection of the equipment being offered.

Experience less than what Is required will be ground for rejection of the equipment being 
offered.

Name of Firm Name & Signature of Representative Designation
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SECTION VI -TECHNICAL SPECIFICATIONS

M-2.0 DIESEL ENGINE

SUPPLY, DELIVERY, INSTALLATION, TEST, AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LllUK, SULU 

_______ ___________________ MlnP22Z1500Se

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S
DATA

M-2.1 DIESEL ENGINE
M-2.1.1 1. Manufacturer/Assembler By Supplier

2. Manufacturer’s Experience, yr. 10
M-2.1.2 Place of Manufacture By Supplier
M-2.1.3 Model/Type By Supplier
M-2.1.4 Engine Prime Rated Brake Power at 

Reference Site Conditions. kWm or BHP By Supplier
M-2.1.5 Number of Cylinders By Supplier
M-2.1.6 Bore and Stroke, mm By Supplier
M-2.1.7 Piston Displacement, L By Supplier
M-2.1.8 Piston Speed, m/s By Supplier
M-2.1.9 Engine Mean Effective Pressure, kg/cm2 By Supplier
M-2.1.10 Compression Ratio By Supplier
M-2.1.11 Overall Dimension of Complete Unit 

(mxmxm). L x W x H By Supplier
M-2.1.12 Maximum Weight of Diesel Engine 

Generator Set on Skid, ka By Supplier
M-2.1.13 heat Dissipation including (Generating 

set). kJ/hr By Supplier

I M-3.0 - FUEL CONSUMPTION FOR DIESEL ENGINE-GENERATOR
SETS
A B** C D* E

D/G Set Guaranteed 
Prime Rated Power 

at
Reference Site 

Conditions

D/G Set Guaranteed Fuel 
Rate at Required Prime 

Rated Power & at 
Reference Site Conditions

Cost of 
Fuel

No. of 
operating 
hours per 

year

1-Year Cost of 
Fuel

Consumption,
(A x B X C x D)

(Minimum KW) (llters/kilowatt-hour) (PhP/ltr) (hrs) (PhP)
200 77.70 3,427

NOTES:

**

For evaluation Purposes: The estimated number of operating hours per 
year is based on 1B hrs/day operation, 25 days PMS, 10% Outages and 
assumed 70% Utilization Factor.

Write the Guaranteed Fuel Rate in three decimal places, i.e. 0.270 UkW-hr. 
If Fuel Rate is indicated in more than three decimal places, only the first 
three decimal numbers will be considered regardless of any number 
written in the fourth decimal number.

Name of Firm Name & Signature of Representative Designation
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PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING POST-QUALIFICATION
(Sections M-4.0 to M-5.2 & Annexes A.2 to A.3^

NOTES

4.

The Bidder shall complete this technical data sheet and submit the filled-up forms 
during the post-qualification which shall only serve as reference for the review and 
approval of brochure/drawings during implementation stage. The Bidder shall use 
additional sheets as necessary for any other additional information following the format 
shown herein or by reproducing the same.

The data required are technical features and characteristics of the Equipment to be 
provided by the bidder which shall at least be equal or superior to the requirements 
specified by NPC.

The lists of Spares and Tools (Items M-4.1 to M-5.2) are preliminary and subject to 
changes to conform with the final design and model/brand of the proposed equipment 
(per manufacturer's standard).

The Bidder shall indicate "N/A” to the respective items in the said lists (Items M-4.1 to 
^■5.2) if found not applicable to the brand/model of the proposed equipment. 
However, NPC has the right to ask the Supplier to provide the same or its equivalent if 
it is determined as “deemed necessary or standard tool/inherent part or optional item" 
during the implementation of the project, checking and review/approval of the final lists 
to be submitted by the Supplier during the Contract Stage at no cost to NPC.

Non submission of the above documents including documents listed as Annexes A.2 
and A.3 shall be a ground for disqualifications.

Name of Firm Name & Signature of Representative Designation
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M-4.0 SPARE PARTS

M-4.1 SPARE PARTS PER UNIT OF 200 KW DG SET DURING THE
WARRANTY PERIOD (Minimum Requirements as Specified in the 
Technical Specifications and Manufacturer’s Standard and Recommended 
Spare Parts) *

NOTES:

ITEM DESCRIPTION PART NO. MINIMUM
QUANTITY** SUPPLIER’S DATA

M-4.1a Air Filter Element 6 pcs/size
M-4.1b Lube Oil Filter 

Element
30

pcs/size
M-4.1C Fuel Filter Element 15 pcs/size
M-4.1d Water Filter

Element
6

pcs/size
M-4.1e Fan Belt 3 pcs/size

M-4.1f Alternator Belt 3 pcs/size

M-4.1g Coolant 4 gallons

M-4.1 h
Expected spares to 
be consumed during 
the performanoe test

1 lot

M-4.il
Other spare parts
recommended by 
Manufacturer

1 lot

M-4.1i.1
M-4.1L2
M-4.1i.3
M-4.1i,4
M-4.1i.S
M-4.1i,6
M-4.1i.7
M-4.1t,8
M-4.1i.9
M-411.10

**

The above list is preliminary which is subject to changes to conform with the final 
dfsi9n and model/brand of the proposed equipment (per manufacturer's 
standard). Refer to NOTE #3 of page lll-TDS (MW)-4.

Quantities may be increased depending on manufacturer's required replacement 
intervals.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST, AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

 MinP22Z1500Se

M-4.2 SPARE PARTS PER TOTAL UNITS OF 200 KW DG SET

NOTES:

ITEM DESCRIPTION PART NO.
MINIMUM

QUANTITY** SUPPLIERS DATA

M-4.2a Fuel Injector Assembly 2 pcs
M-4.2b Top Overhauling Kit 1 set
M-4.2C Actuator 1 set

M-4.2d Jacket Water Pump 
Repair Kit 1 set

M-4.2e Lube Oil Pump Repair
Kit 1 set

M-4.2f
Fan Adaptor & 
Accessories including 
Bearings

2 sets

M-4.2g Rocker Gear Cover 
Gasket 12 pcs

M-4.2h Thermostat 1 set
M-4.2i Lub Oil Pump Switch 1 set
M-4.2j Hot Water Temp.

Switch 1 set
M-4.2k Turbocharger Repair Kit 1 set
M-4.21 Exhaust Manifold

Bellow 1 set

M-4.2m Magnetic Pick-up 1 pc

M-4.2n
Other spare parts 
recommended by 
Manufacturer

1 Lot

M-4.2n.1

M-4.2n,2

M-4.2n.3

M-4.2n,4

M-4,2n.S

**

The a list is preliminary which is subject to changes to conform with the final design 
and modei/brand of the proposed equipment (per manufacturer's standard)
Refer to NOTE #3 of page lll-TDS (MW)-4.

Quantities may be increased depending on manufacturer ‘s required replacement 
intervals.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION E)! VI-TDS(MW)-6



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST. AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS. ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MlnP22Z1500Se

M-5.0

M-5.1
STANDARD/SPECIAL TOOLS/MISCELLANEOUS TOOLS

STANDARD/SPECIAL TOOLS PER TOTAL UNITS OF 200 KW 
DG SETS SUPPLIED AND DELIVERED AT LUUK (Minimum 
Requirements as Specified in the Technical Specifications & Manufacturer’s

ITEM DESCRIPTION NPC REQ’T SUPPLIERS
DATA

M-5.1 a Portable computer {Minimum of Intel 17 Processor. 
16GB (1x16G8) DDR4 2666 MHZ, 256 GB PCIe 
NVMe SSD +1TB SATA 5400RPM 2.5" Inch, 13"- 
15.6" screen size & with the latest pre-installed 
windows operating system compatible with 
manufacturer’s/or Supplier’s software) needed in 
programming the DGset control setting (complete with 
licensed CD-ROM drive dongles of DGset control 
system) and electronic/digital governing system 
including other digital components that require 
exclusive programs from the Manufacturer and/or 
Supplier with free update throughout the operating life 
of the DGset

1 set

M-5.1b Puller, Cylinder Liner 1 set
M-S.lc Puller, Generator Bearing 1 set
M-5.1d Puller, Injector Sleeve 1 set
M-5.1 e Extractor, Valve Seat 1 set
M-5.1f Extractor, Piston Ring 1 set
M-5.1g Extractor, Valve Guide 1 set
M-5.1 h Extractor. Valve Spring 1 set
M-5.1 i Expander, Injector Sleeve 1 set
M-5.1j Reamer, Injector Sleeve 1 set
M-5.1k Calibrator. Injector (Range 0-600 bars) 1 set
M-5.1i Feeler Gauge 1 set

M-5.1m Special tools for overhauling and re-assembly of 
turbocharger

1 set

M-5.1 n Cleaning nozzle for cleaning of turbocharger 1 set
M-5.I0 Special tools for maintenance and cleaning of 

radiators and fans 1 set
M-5.1 p Mechanical 1 orque Wrench with click type or dial type 

torque measurement indicators for cylinder head, 
main and guide bearing, connecting rod and all 
engine components utilizing bolt and nut as locking 
medium

1 set

M-5.1q Injector timing gauge 1 pc
M-5.1 r Standard/special tools necessary for overhauling and 

re-assemblv of engine which are not mentioned above 1 set
M-5.1S Other tools recommended by the Manufacturer 1 lot

NOTES: + Minimum requirements but the Supplier shall provide/include in the list all the 
necessary/standard tools required in the performance of normal maintenance and 
overhaul. The above list is preliminary which is subject to changes to conform with 
the final design and model/brand of the proposed equipment (per manufacturer's 
standard). Referalso to NOTE #3 of page lll-TDS(MW)-4.

Name of Firm Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST, AND 
COMMISSIONING OF 2 X 200 KW MOOUU\R DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK. SULU

MinP22Z1600Se

M-5.2 MISCELLANEOUS TOOLS 

DELIVERED AT LUUK +
TO BE SUPPLIED AND

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIERS
DATA

M-5.2a Hoist, hand chain, 2 tons capacity, 3 
meters lift 1 unit

M-5,2b Wrench, combination, 13 pcs/set 1 set
M-5.2C Wrench, open. 8 pcs/set 1 set
M-5.2d Wrench box, 7 pcs/set 1 set
M-5.2e Wrench, socket, 17 pcs/set 1 set
M-5,2f Wrench, adjustable, chrome vanadium 

steel, drop forged, fine polished, heavy 
duW, sizes: 8, 10 & 12"

1 set

M-5.2g Wrench, pipe, forge steel, heavy duty, 
sizes: 12 & 14" 1 set

M-5.2h Wrench, torque, 0-500 Nm 1 pc.
M-5.2i Piier, combination, sizes: 6, 7 & 8" 1 set
M-5.2j Plier, long nose, sizes: 6 & 8" 1 set
M-5.2k Screw driver, 6 pcs/set 1 set
M-5,2I Vise, size 6" swivel type, pre drilled holes 

for mounting 1 pc.
M-5.2m Caliper, digimatic, measuring range: 0- 

150mm, accuracy: +/- 0.02mm 1 pc.
M-S.2n Micrometer, outside deviation within: +/- 

0.01 mm, heavy duty 1 pc.
M-5.20 Drill, Electric, 13mm hammer drill, 220 V, 

60 Hz, 710 W, 3.2a, reversible, with 
hammer, lock-on button and kit box

1 pc.

y-5.2p Bit, drill, 70 pcs/set, includes 3 position 
ratcheting hand drive, brad point bits- 
wood, twist drill bits - 1 set
metal/wood/piastic/masonrv

M-5.2q Grinder, angle, heavy duty, 220 V, 60 Hz, 
750 W, 1200 rpm, single phase, variable 
speed

1 set

M-5.2r Tester, Multi, Digital 1 pc.
M-5.2S Meter, Clamp, Digital 1 pc.
M-5.2t Tester, Megger (0-1000) 1 pc.
M-5.2U Allen Wrench 1 set
M-5.2V Hammer - ball & claw (2 pcs each type) 1 set

............— • oMo/i in uie tisz att me
necessary/standard tools required in the performance of normal maintenance and 
overhaul. The above list is preliminary which is subject to changes to conform 
with the final design and modei/brand of the proposed equipment (per 
manufacturer's standard). Refer aiso to NOTE #3 of page lll-TDS (MW)-4.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION i VI-TDS(MW)-8
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST, AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MlnP22Z1 SOOSe

M-5.2 MISCELLANEOUS TOOLS TO 

DELIVERED AT LUUK (Cont’d.....)*
BE SUPPLIED AND

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIERS
DATA

M-5.2W Filter Wrench 1 pc.
M-5.2X Tongue & Grove Pliers (10") 1 pc.
M-5.2y Precision Screwdrivers (long type) 1 set
M-5,2z Grease gun 1 set
M-5,2aa Locker Cabinet with 6 compartment with 

lock keys and ball rollers 1 set
M-5.2bb Other tools recommended by the

Manufacturer 1 lot
M-5-2bb-l
M-5.2 bb.2
M-5.2 bb.3
M-5.2 bb.4
M-5.2 bb-5

M-5.2CC Tool box, heavy duty, 535mm x 250mm
X 238 mm (or as required to contain ail 
the standard/special and miscellaneous 
Tools)

1 set

NOTES: + Minimum requirements but the Supplier shall provide/include in the list all the 
necessary/standard tools required in the performance of normal maintenance and 
overhaul. The above list is preliminary which is subject to changes to conform 
with the final design and model/brand of the proposed equipment (per 
manufacturer's standard). Refer also to NOTE #3 of page lll-TDS (MW)-4.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION V(-TDS(MW)-9
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GENERATING SETS. ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
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 MinP22Z1500Se

PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING THE PROJECT
IMPLEMENTATION

(Sections M-6.0. M-7.0. M-8.0. M-9.0. M-10.0 & M-11.0^

NOTES

The Bidder shall complete this technical data sheet/documents and submit the filled- 
up forms during the project implementation (during contract stage). The Bidder shall 
use additional sheets as necessary for any other additional information following the 
format shown herein or by reproducing the same.

The data required are technical features and characteristics of the Equipment to be 
provided by the bidder. Bidder’s proposal shall at least be equal or superior to the 
requirements specified by NPC. The data provided shall be used as basis for 
evaluation of brochures, drawings and other documents to be submitted for review 
and approval during the project implementation.

3. All data and information shall be in English language.

I

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT
LIMITED TO:

SECTION DESCRIPTION PAGE
M-6.0 ISO 9001 Certificate of the Manufacturer/Assembler/Integrator 

or equivalent for each of the Diesel Generating Set
M-7.0 Standard Certification of the proposed offered model Diesel 

Generating Set from any of the following internationally 
recognized certifying body/organization;

a) Canadian Standard Association (CSA)
b) Underwriter's Laboratories (UL)
c) Japanese Industrial Standards (JIS)
d) European Commission (CE)
e) Lloyd’s Register (LR)
f) Germanischer Lloyd (GL)
g) Niippon Kaiji Kyokai (NKK)
h) American Bureau of Shipping (ABS)

M-8.0 Power Derate Curves and Details or Certificate/Statement from 
Diesel Generating Set Manufacturer/Assembler/ Integrator that 
the proposed Diesel Engine-Generator Set have no deration at 
Reference Site Conditions.

NATIONAL POWER CORPORATION V)-TDS(MW)-10



SID DOCUMENTS

SECTION VI- TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST, AND 
COMMISSIONING OF 2 X 200 KW MODUU\R DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP22Z1600Se

Cont'd.

I

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT
LIMITED TO:

SECTION DESCRIPTION PAGE
M-9.0 Manufacturer/Assembler/Integrator’s General Data, Catalogue 

and Brochures of model/type of equipment offered and 
published as standard products for the Diesel Generating Set 
which contain the following information:

a) Manufacturer/Assembler
b) Model/Type
c) Prime Rated Power
d) Voltage
e) Power Factor
f) Frequency
g) Rated Speed
h) Arrangement & Number of Cylinders

M-10.0 Technical Data for Engine and Auxiliaries
See Attached 
Forms on page 
VI-TDS(MW)-13

M-11.0 Supplier/Manufacturer/Assembler Drawings, Brochures, 
Instruction Manuals and other Documents as specified in 
Clause GW-6.3 and other relevant Clauses of the Technical 
Specifications

M-12.0 Fuel Oil Storage Tank VI-TDS{MW)-19

I

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION ESi) VI-TDS(MW)-11
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GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT S BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU 

 MinP22Z1500Se

M-10.0 DIESEL ENGINE

ITEM DESCRIPTION NPC SUPPLIER’S
REQUIREMENT DATA

M-10.1 DIESEL ENGINE
M-10.1.1 Fuel Rate at Required Prime

Power Output & Reference Site 
Conditions for Generating Set 
Package)

75 % Rated Load, Li/kW-hr By Supplier
50 % Rated Load. Li/kW-hr By Supplier
25 % Rated Load, Li/kW-hr By Supplier

M-10.1.2 Number of Strokes 4
M'10.1.3 Rotating Direction (Viewed from 

Flywheel Side)
By Supplier

M-10.1.4 Required Time from Starting Signal 
to Rated Speed, minute

By Supplier

M-10.1.5 Maximum Time from "Cold 
Condition” to Rated Speed w/ Load 
and w/o AC power available for 
motor-driven auxiliaries, minute

By Supplier

M-10.1.6 Heaviest part of DG set for 
maintenance, kq

By Supplier

M-10.1.7 Idling Speed Recommended, rpm By Supplier
M-10.1.8 Duration of Idling (max.), min. By Supplier
M-10.1.9 Minimum Load @ Normal Speed, kW By Supplier
M-10.1.10 Maximum Load @ Normal Speed, 

kW
By Supplier

M-10.1.11 Enqine Heat Dissipation, kJ/hr By Supplier
M-10.1,12 Engine Mechanical Efficiency. Pm By Supplier
M-10.1.13 Numerical Values for Power a =

Adjustment Parameters (Exponents)
By Supplier

m =
for high speed per Table 2 of ISO n =
3046, a, m, n, s s =

M-10.1.14 Expected Useful Life of Unit @ Prime
Rated Power, Yrs

10

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION [Dl VI-TDS(MW)-12
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SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST. AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK. SULU

 MinP22Z1500Se

I M-10.0 DIESEL ENGINE (Cont’d.....)

I

ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S DATA

M-10.2 LUBRICATING OIL SYSTEM
M-10.2.1 Total Lube Oil System 

Capacity, liters
By Supplier

M-10.2.2 Lube Oil Consumption of the 
Enqine. q/kwhr

By Supplier

M-10.2.3 Lube Oil Pump Capacity,
m3/hr

By Supplier

M-10.2.4 Lube Oil Filter Mesh, microns By Supplier
M-10.2.5 Lube Oil Purifier Type & 

Capacity
Free jet centrifuge

M-10.2.6 Lube Oil Priming Pump 
Capacity, if applicable

By Supplier

M-10.3 STARTING SYSTEM
M-10.3.1 Battery Capacity, AH By Supplier
M-10.3.2 Starting Voltaqe, V 24 or 12
M-10.3.3 Starting Motor Rating, HP By Supplier
M-10.3.4 Full Load Crankinq Current, A By Supplier
M-10.3.5 Battery Charqinq Type By Supplier
M-10.3.6 Battery Charger Charqinq rate By Supplier
M-10.3.7 Time of Cranking, sec 30
M-10.4 EXHAUST SYSTEM

M-10.4.1 Exhaust Gas Flow, m3/hr By Supplier
M-10.4.2 Exhaust Gas Temperature. °C By Supplier
M-10.4.3 Maximum Allowable Back

Pressure, mmH?0
By Supplier

M-10.4.4 Exhaust Pipe (nom. Diameter
X length x weight), mm x mm x 
kg

By Supplier

M-10.4.5 Silencer (nom. Diameter x 
length x weight), mm x mm x 
kg

By Supplier

M-10.4.6 Exhaust Pipe Material, ASTM A 106 or as required
M-10.4.7 Silencer Material, ASTM A 106 or as required
M-10.4.8 Structural Steel Supports for

vertically mounted
stack/siiencer

By Supplier

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST, AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU 

________________ ___________ MinP22Z1500Se

M-10.0 DIESEL ENGINE (Cont’d.....)

ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S DATA
M-10.5 INTAKE AIR SYSTEM
M-10.5.1 Air Intake Flow (Free Air), 

m3/hr
By Supplier

M-10.5.2 Air Filter Tvpe By Supplier
M-10.5.3 Turbocharger Type 

(per Manufacturer's standard)
By Supplier

M-10.5.4 Turbocharger RPM By Supplier
M-10.5.5 Charge Air Cooler Type By Supplier
M-10.5.6 Total Air Flow Required for

Ventilation & Combustion, 
m3/hr

By Supplier

M-10.6 COOLING SYSTEM (Coolant for initial filling shall be provided By Supplier per engine)
M-10.6.1 1 otal Cooling Water

Capacity, Liters
By Supplier

M-10.6.2 Cooling Water Pump
Capacity. m3/hr

By Supplier

M-10.6.3 Jacket Water Pump
Capacity, m3/hr

By Supplier

M-10.6.4 Radiator Fan Air Flow 
(Designed for Continuous 
operation @ specified ambient 
site conditions), m3/hr

By Supplier

M-10.6.5 Radiated Heat to Ambient,
kW/hr

By Supplier

M-10.6.6 Expansion Tank Capacity 
and Eleyation, if applicable, 
liters and m.

By Supplier

M-10.6.7 Radiator Dimensions 
(1 X w X h), m X m X m

By Supplier

M-10.6.8 Core Material Aluminum

Name of Firm Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST, AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU 

- ________________MinP22Z1500Se

M-10.0 DIESEL ENGINE (Cont’d....,)

I

ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S
DATA

M-10.6.9 Recommended cooling water 
properties such as ph, hardness, 
TDS, etc., ASTM

PH Value, com Bv Supplier
Total Hardness Bv Supplier

TDS. Dom By Supplier
Chloride Bv Supplier

Sulfate. Dom Bv Supplier
Silica, ma/l Bv Supplier

Iron, Dom Bv Supplier
Conductivity, uS/cm Bv Supplier

M-10.7 FUEL SYSTEM

M-10.7.1 Fuel Feed Pump Capacity, m3/hr By Supplier
M-10.7.2 Discharge Head of Feed Pump, m By Supplier

M-10.7.3 Fuel Filter Type and Mesh, 
microns

Spin-on with water 
separator

M-10.7.4 Injection Nozzle Type By Supplier
M-10.7.5 Fuel Day Tank Capacity, m3 1

M-10.7.6 Fuel Day Tank Type 
(Elevated)

Rectangular or 
Approved Shape

M-10.7.7 Fuel Tank Dimensions 
(W X L X H). m X m X m By Supplier

M-10.7.8 Fuel Tank Plate Material, ASTM A 36
M-10.7.9 Fuel Tank Shell Thickness, mm 5

M-10.7.10 Structural Steel Supports Included
M-10.8 ENCLOSURE (Weatherproofs 

Soundproof)
M-10.8.1 Manufacturer By Supplier
M-10.8.2 Max. Sound Pressure Level @ 1- 

m distance, dBA
85

M-10.8.3 Dimensions (L x W x H), m x m x 
m

By Supplier

Name of Firm Name & Signature of Representative Designation
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SECTION VI -- TECHNICAL SPECIFICATIONS

M-10.0 DIESEL ENGINE (Confd...)

SUPPLY. DELIVERY, INSTALLATION, TEST, AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MlnP22Z1500Se

ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S DATA

M-10.8
ENCLOSURE 
(Weatherproof &
Soundproof) (Cont’d.....)

M-10.8.4 Enclosure Walls Thickness, 
mm

2 minimum

M-10.8.5 Enclosure Roof Thickness, 
mm

2 minimum

M-10.8.6 Enclosure Material, ASTM A 36
M-10.8.7 Insulation Material Oil-water resistant and fire 

retardant insulation and 
sound altenuatinq material

M-10.8.8 Hinges Material Stainless Steel
M-10.8.9 Total Weight (DG set, 

Auxiliaries & Enclosure), ko
By Supplier

M-10.9 ENGINE METERING AND 
INDICATION

M-10.9.1 RPM Meter *, rpm Included
M-10.9.2 Hours Run Counter *, hours Included
M-10.9.3 Oil Pressure *, kg/cm2 Included
M-10.9.4 Oil Temperature *, °C Included
M-10.9.5 Cooling Water Temperature 

*, °C
Included

M-10.9.6 Cylinders Exhaust Gas 
Temperature, °C

Optional

M-10.9.7 Battery Voltaae, V Included
M-10.9.8 Ready to Start Included
M-10.9.9 Remote Control Position 

Indication
Included

M-10.10 ENGINE PROTECTION
AND ALARM

M-10.10.1 Engine Overspeed Included
M-10.10.2 Lube Oil Pressure Low Included
M-10.10.3 Lube Oil Temperature High Included
M-10.10.4 Cooling Water Temp. High Included
M-10.10.5 Cooling Water Temp. Low Optional
M-10.10.6 Fuel Day Tank Level High Included
M-10.10.7 Fuel Day Tank Level Low Included
M-10.10.8 Battery Voltage High Included
M-10.10.9 Battery Voltage Low Included
M-10.10.10 Failure to Crank Included
M-10.10.11 Overcrank Included

mounted panel with viewing window

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST. AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

M-10.0 DIESEL ENGINE (Cont’d... -)

ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S DATA
M-10.11 HUMAN MACHINE INTERFACE 

CONTROL
Manual Start/Stop * Included

M-10.11.2 Auto/Remote Start Included
M-10.11.3 Test Run Auto Included
M-10.11.4 Emergency Stop * Included
M-10.11.5 Alpha/Numeric Screen Included
M-10.11.6 Discrete Status Indicators Included
M-10.11.7

•1.
Fault Reset Included

NOTE:
mounted panel with viewing window

Name of Firm Name & Signature of Representative

NATIONAL POWER CORPORATION

Designation
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M-12.0 FUEL OIL STORAGE AND TRANSFER SYSTEM

ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S DATA
M-12.1 Fuel Oil Storage Tank

M-12.1.1 Capacity (Nominal), m3 10
M-12.1.2 Design Code API 650 or Approved 

Equivalent
M-12.1.3 Quantity, set 1
M-12.1.4 Empty Weight, kg By Contractor
M-12.1.5 Operating Weight, kg By Contractor
M-12.1.6 Size (dia. x height), m x m 2.5x3
M-12.1.7 Materials of Construction:

Plate, ASTM A 36
Structurals, ASTM A 36

M-12.1.8 Shell Plate Thickness:
1st Course to top course, mm 5 minimum

M-12.1.9 Bottom Plate Thickness, mm 8 minimum
M-12.1.10 Bottom Plate Slope, Mm/m Per Specification or 

Drawinq
M-12.1.11 Roof Plate Thickness, mm 5 minimum
M-12.1.12 Roof Plate Slope, Mm/m Per Specification or 

Drawinq
M-12.1.13 Paint Specifications:

Shell Exterior Per Specification
Shell Interior Per Specification
Bottom Underside Per Specification
Structurals Per Specification

M-12.1.14 Weld Examinations:
Shell, ASTM Per Specification
Bottom Underside Per Specification
Roof Per Specification
Nozzles Per Specification

M-12.2 Fuel Oil Transfer/Unloadtng Pump
A Pump

M-12.2.1 Manufacturer By Contractor
M-12.2.2 Place of Manufacture By Contractor
M-12.2.3 Quantity 1
M-12.2.4 Type Gear
M-12.2.5 Capacity, m3/h 10
M-12.2.6 Total Head, m 30
M-12.2.7 Speed, rpm By Contractor

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST, AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK. SULU

MlnP22Z1500Se

M-12.0 fuel oil storage and transfer system (Cont’d...)

ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S DATA
M-12.2.8 Efficiency, % By Contractor

Power Required, kW By Contractor
Material:

Casing Cast iron
Gear Ductile iron
Shaft H. Gr. Carbon Steel

Weight kg By Contractor
B Motor

M-12.2.9 Manufacturer By Contractor
M-12.2.10 Place of Manufacture By Contractor
M-12.2.11 Type & Protection NEMA Standards
M-12.2.12 Insulation Class Class F
M-12.2.13 Rating:
M-12.2.14 Voltage, V 230

Power Output, kW By Contractor
Frequency, hz 60
Phase Single

M-12.2.15 Current at Rated Voltage:
Full Load, A By Contractor
Locked Rotor, A By Contractor

M-12.2.16 Speed, rpm By Contractor
M-12.2.17 Weight, kg By Contractor

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 2 X 200 kW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

 MinP22Z1500Se

PART II - TECHNICAL DATA SHEETS 

EW- ELECTRICAL WORKS 

TABLE OF CONTENTS

SECTION DESCRIPTION PAGE
DOCUMENTS TO BE SUBMITTED DURING BID OPENING VI-TDS{EW)-1

E-1.0 AC Generator VI-TDS(EW)-2
E-2.0 Generator Transformer Vi-TDS(EW)-3

DOCUME^
QUALIFICi
(Reference
Brochures

TS TO BE SUBMITTED DURING POST
\TION but not limited to:
! for the Approval of Manufacturer’s 
/Drawings)

VI-TDS(EW)-4

E-3.0 Generator Control and Protection Panel VI-TDS{EW)-5
E-4.0 Station Service Transformer VI-TDS(EW)-5
E-5.0 Power, Control and Instrumentation Cables VI-TDS(EW)-5
E-6.0 Bus Conductor VI-TDS(EW)-6
E-7.0 Grounding System VI-TDS(EW)-7
E-8.0 Lightning Protection System VI-TDS(EW)-7
E-9.0 Automatic Circuit Recloser VI-TDS(EW)-8
E-10,0 Fuse Disconnect Switch with Lightning Arrester 

Combination VI-TDS(EW)-8
E-11.0 Kilowatt-Hour Demand Meter VI-TDS(EW)-9
E-12.0 Spare Parts and Tools VI-TDS(EW)-10

NATIONAL POWER CORPORATION
(EW)-i VI-TDS



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF 2 X 200 kW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU 

_____________________________________ MlnP22Z1500Se

PART

TECHNICAL DATA SHEETS 

EW - Electrical Works 

Section E-1.0 - E-2.0

Documents to be Submitted during the Bid Opening

The following Technical Data Sheets shall be filled-out and to be submitted 
with the Bid Proposal.

Deviation from the requirements indicated in the Technical Data Sheets shall 
be ground for disqualification.

Full technical data of the equipment are indicated in the Technical 
Specifications (EW-15.3) which will be submitted during the implementation 
stage for review and approval.

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 2 X 200 kW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK. SULU

 MinP22Z1500Se

E-1.0 AC GENERATOR

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-1.1 Manufacturer By Supplier
E-1.2 Place of Manufacture By Supplier
E-1.3 Generator Model By Supplier

E-1.4 Type
Rotating Field

Synchronous AC 
Generator, PMG Type 

with AVR

E-1.5
Minimum Rated Power 
Output at 0.8 Power 
Factor, kW

200

E-1.6 Duty Continuous

E-1.7 Overload Capability 10% of rated power 
output

E-1.8 Rated Voltaqe, V 480
E-1.9 No. of Phase 3
E-1.10 Frequency. Hz 60
E-1.11 Winding Pitch 2/3
E-1,12 Rated Speed 1800

E-1.13 Insulation Class
Class H shall be used for 

both the armature and 
field windings

E-1.14 Temperature Rise Class F at rated kVA, 
Frequency & Voltage

E-1.15 Stator Winding
Temperature Detector To be provided

E-1.16 Space heater To be provided

E-1.17 Excitation System Type
Brushless, Separately 
Excited, Permanent 
Magnetic Generator 

(PMG)

E-1.18
Automatic Voltage
Regulator, % Voltage 
Regulation

+ 0.5% in steady state 
with rapid response time

E-1.19 Protection Class IP 23

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS_________

E-2.0 GENERATOR TRANSFORMER

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 2 X 200 kW MODULAR DIESEL 
GENERATING SETS. ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK. SULU

MinP22Z1500Se

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-2.1 Manufacturer By Supplier
E-2.2 Place of Manufacture By Supplier
E-2.3 Transformer Model By Supplier
E-2.4 Minimum Rated Capacity, 

kVA 250
E-2.5 No. of Phase 3
E-2.6 Rated Voltage

a. Primary. kV 0.48
b. Secondary, kV 13.8

E-2.7
Transformer Guaranteed 
Losses at Rated kVA, 
Voltage, Frequency and 
Temperature
a. No-Load Losses, Watts By Supplier
b. Load Losses. Watts By Supplier
c. Total Losses (a+b). 

Watts By Supplier
E-2.8 Vector Group YNdll
E-2.9 Sudden Pressure Relay To be Provided

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF 2 X 200 kW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP22Z1500Se

PART II

TECHNICAL DATASHEETS 

EW - Electrical Works 

Section E-3.0 - E-12.0

Documents to be Submitted during the Post Qualification 
but not limited to:

(Reference for the Approval of Manufacturer’s Brochures/Drawings)

The following shall be filled-out and to be submitted during the post qualification.

Filled-out data by the Supplier shall only serve as reference for the review and 
approval of brochures/drawings during implementation stage.

3. Full technical data of the equipment are indicated in the Technical Specifications 
(EW-15.3) which will be submitted during the implementation stage for review and 
approval.

4. Non-submission of the documents shall be ground for disqualification.

1.

2.

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 2 X 200 kW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

 MinP22Z1500Se

E-3.0 GENERATOR CONTROL & PROTECTION PANEL

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-3.1 Manufacturer By SupDlier
E-3.2 Generator Control Module

a. Manufacturer By Supplier
b. Model By Supplier

E-3,3 Generator Circuit Breaker
a, Manufacturer By SuDDlier
b. Model By SuDDlier
c. Continuous Current 

Rating
Refer to

Single Line Diagram

d. Type
Compact with Electronic 

Trip Unit, adjustable 
LSIG pick-up, and 

remote-control functions

E-4.0 STATION SERVICE TRANSFORMER

I

E-5.0 POWER, CONTROL & INSTRUMENTATION CABLE

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-4.1 Manufacturer By Supplier
E-4.2 Transformer Model By Supplier

E-4.3 Minimum Rated Capacity. 
kVA 15

E-4.4 No. of Phase One (1)
E-4.5 Rated Voltage

a. Primary, kV 7.97
b. Secondary, kV 0.24

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

15kV Power Cable
E-5.1 Manufacturer By Supplier

E-5.2
Continuous current
carrying capacity of
conductor at 90°C
Operating Temperature

Manufacturer's Data

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 2 X 200 kW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP22Z1500Se

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

E-5.3 Conductor Cross-Section, 
mm2

Refer to
Singie Line Diagram

E-5.4 Conductor Materia! Annealed Copper

E-5.5 Insulation Material Cross-linked 
polyethylene (XLPE)

600V Power, Instrumentation and Control Cable
E-5.6 Manufacturer By Supplier
E-5.7 Type

a. Power THHN/THWN-2
b. Control &

Instrumentation Royal Cord

E-5.8
Continuous current
carrying capacity of
conductor at 75°C
Operating Temperature

a. THHN/THWN-2 Refer to
Single Line Diagram

b. Royal Cord By Supplier
E-5.9 Conductor Material Annealed Copper

E-6.0 BUSiCONDUCTOR

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-6,1 Manufacturer By Supplier
E-6.2 Type designation Aluminum Conductor 

Steel Reinforced (ACSR)
E-6.3 Conductor size Refer to

Single Line Diagram
E-6.4 Ampacity, A By Supplier

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 2 X 200 kW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

 MinP22Z1500Se

E-7.0 GROUNDING SYSTEM

I

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-7.1 Grounding connection Exothermic

E-7.2
Permissible temperature 
rise of grid copper 
conductor, °C

300

E-7.3 Grid conductor
a. Manufacturer By Supplier
b. Minimum Size, mm2 100

c. Material
annealed copper 

Stranded conductor 
(bare)

E-7.4 Bonding Conductor
a. Manufacturer By Supplier
b. Size, mm2 100, 50 &22

c. Material
annealed copper 

Stranded conductor with 
1.2 kV PVC Insulation

E-7.5 Copper Ground Rod
a. Manufacturer By Supplier
b. Diameter, mm >19
c. Length/section, m >3

E-8.0 LIGHTNING PROTECTION SYSTEM

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

Lightning Protection
E-8.1 Manufacturer By Supplier

Lightning Rod
E-8.2 Material Copper
E-8.3 Length, mm 2000
E-8.4 Minimum Diameter, mm 19

SUPPORT NG MAST

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION CD Vf-TDS (EW)-7



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 2 X 200 kW MODULAR DIESEL 
GENERATING SETS. ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

 MinP22Z1500Se

I
ITEM DESCRIPTION NPC

REQUIREMENTS
SUPPLIER’S

DATA
E-8.5 Type Stainless Steel
E-8.6 Inside Diameter, mm ^0

E-8.7 Mounting bracket to air 
terminal and steel pole To be provided

E-9.0 AUTOMATIC CIRCUIT RECLOSER

I ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-9.1 Manufacturer By Supplier
E-9.2 Place of Manufacture By Supplier

E-9.3 Type Solid Dielectric 
Vacuum Interrupter

E-9.4 Phase 3
E-9.5 Rated Frequency, Hz 60

E-9.6 Nominal Rated Voltage, 
kV 13.8

E-9.7 Mainly Active Breaking 
Capacity 800 A

E-10.0 FUSE DISCONNECT SWITCH WITH LIGHTNING ARRESTER COMBINATION

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-10.1 Manufacturer By Supplier
E'10.2 Rated voltage, kV 15
E-10.3 Frequency, Hz 60
E-10.4 BIL, kV 110
E-10.5 Ampere Frame 100
E-10.6 Interrupting Capacity, kA 10
E-10.7 Fuse Link

a. Type Universal button head 
design

b. Current Rating, A Refer to
Single Line Diagram

E-10.8 Lightning Arrester

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 2 X 200 kW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP22Z1500Se

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

a. Type Metal Oxide Varistor 
(MOV), gapless

E-11.0 KILOWATT-HOUR DEMAND METER

I

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

240V Single Phase, Digital Kilowatt-Hour Demand Meter
E-11.1 Manufacturer By Supplier
E-11.2 Accuracy Class ±0.5 or better
E-11.3 Wire 2
E-11.4 Current Range 10(100)
E-11.5 Frequency, Hz 60

E-11.6
The Kilowatt-hour meter to 
be provided is certified and 
approved by ERC

Yes

13.8kV Three Phase, Digital Kilowatt-Hour Demand Meter
E-11.7 Manufacturer By Supplier
E-11.8 Accuracy Ciass ±0.2 or better
E-11.9 Wire 4

E-11.10 Voltage, V 120-480
E-11.11 Current Range Class 20
E-11.12 Frequency, Hz 60

E-11.13
The Kilowatt-hour meter to 
be provided is certified and 
approved by ERC

Yes

E-11.14 Metering Current
Transformer
a. Insulation type Full cast epoxy resin
b. Secondary rated current 

for ail windings, A 5

c. Accuracy class
±0.2 or better (for lEC) 

±0.3 or better (for 
ANSI)

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF 2 X 200 kW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU 
^__________ __________  MinP22Z1500Se

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

d. BIL, kV 110
e. Creepage distance, mm >165

E-11.15 Metering Voltage
Transformer
a. Nominal voltage of VT, 

kV 13.2

b. Rated secondary
voltage, V 120

c. Insulation type Full cast epoxy resin

d. Accuracy class
±0.2 or better (for lEC) 

±0.3 or better (for 
ANSI)

e. BIL, kV 110
f. Creepage distance, mm >165

E-12.0 SPARE PARTS AND TOOLS

Item Description 3 Qty.1 Unit Price Totai 
Price 2

E-12.1 Generator Circuit Breaker for 
200kW D/G Set 1 Set

E-12.2 GCPP Module/Controller
with installed software for 
200kW D/G Set

1 Set

E-12.3 Automatic Voltage Regulator 
(AVR) for 200kW D/G Set 1 Set

E-12.4 Rotating/Revolving Diodes
for 200kW D/G Set 1 Set

E-12.5 Fuse Link, 32A & 16A 3 pcs/ea.
E-12.6 Telescopic Hot Stick with Tip 

Lock Features,
Material: Epoxy glass 
Minimum Length; 35 ft.
No. of Sections: 8 1 set

E-12.7 Lineman's Rubber Gloves 
Size: 14"
Maximum Usage: 17,000
Volts 2 pairs

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 2 X 200 kW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MlnP22Z1 SOOSe

Item Description 3 Qty.1 Unit Price Total 
Price 2E-12.8 Lineman’s Belt

Maximum Length:42" 
Minimum Length: 34"
D-to-D distance: 56 cm
Center Hole: 38" 1 set

E-12.9 Positioning Strap, Nylon 
Maximum Length: 2.0m 
Minimum Length: 1.3m 
Adjustable Ranqe: 0.7m 1 set

E-12.10 Heavy Duty Hard Hat 
with strap & NPC 
(Passed Safety Standard) 3 DCS

Note:

1.

2.

mel1tS bUt the Supp|ier maV increase the specified quantity if found not 
sufficient. Additional spares consumed and/or required for any repairs/replacement 
during the warranty period shall be provided by the Supplier at no cost to NPa

Indicated Price shall be used for reference in future purchase orders.

The above list is preliminary which is subject to changes to conform with the final 
design and model/brand of the proposed equipment (per manufacturer's standard).

I
I

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
VI-TDS (EW)-11



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST. AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP22Z1500Se

I

SECTION VII

BID PRICE SCHEDULE
(Schedule of Requirements)

NATIONAL POWER CORPORATION iprx



BIO DOCUMENTS

SECTION VII • SCHEDULE OF REQUIREMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST, AND COMMISSIONING OF 2 X 200 KW 
MODULAR DIESEL GENERATING SETS. ASSOCIATED ELECTRICAL EQUIPMENT & 
BALANCE OF PLANT FOR THE ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP22Z1500Se

SECTION VII - SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

BPS.t - SUMMARY
SUPPLY, DELIVERY, INSTALLATION, TEST, AND COMMISSIONING OF 2 X 200 KW MODULAR DIESEL GENERATING SETS, ASSOCIATED ELECTRICAL

EQUIPMENT & BALANCE OF PLANT FOR THE ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

ITEM
NO.

PARTICULARS
TOTAL AMOUNT IN FIGURES

TOTAL PESO 
EQUIVALENT

Foreign Currency Phil. Peso Phil. Peso

A. Generatino Set/s
B. Power Transformer/s
C. Other Mechanical Works
D. Other Electrical Works
E. Civil and Architectural Works
F. Spare Parts and

Standard/Special Tools
G. Miscellaneous Works •

TOTALAMOUNT

Name of Bidder Name and Signature of Authorized Representative Designation

m VII-BPS (SUM)-l



9l0 DOCi;i/{NTS

SECTION VII«SC»i60UL£ Of f^QUlA&MENTS

SECTION VII - SCHEDULE Of REQUIREMENTS 
(BID PRICE SCHEDULE)

BPS.2 - Breakdown of Prices 
2X200 KW LUUK DIESEL POWER PLANT

SUPPLY, DElIVEAY. IMTALIATION. T^ST, VC COUMISSIONINC Of 2 X KQ KW MODULAR 
CKESCL C4NEAAIIN0 SETS, ASSOCIATED €(£CIRICA1 EOUIPMENIA SAIANCC OF PLANT 
FOR THg EUCm/ICATION Of NEW AAEAS IN LUUK. Sinu

L%-f 22Z1S04S*

Ho. 0*Krlptleo of Work ct UslRrlA/B

UNIT PftJCe FOR GOODS AND AgLAlfO SERVICES TO SS
SUPRU60 FROM ABROAD

Uni Pr>c« el 
Goo4a or S«rvlco» 
For sign Curpivy

I r

IfTipon DutfOoE
OllW LOvJM 

Irrpowd Oy PhJ. 
Govt

(PM Poso}

ValiM Mdod Tax
and otnor Tatoo 
Impoaod byPM. 

Govt 
(PM I

Local T/anH»ri 
Irom Pod lo 
0«ifv«ry &lo 

•“{PM. Poao)

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPUEO PRPy WITHIN THE PHILIPPINES

UMPdeo ol 
Goods or 
Satvices 

(PM. Paw)

ValiioAddad 
Tax ard oUw 
Taioa Imposed 
trr Govt 
(PM. Peso)

Local TtsAsaod from 
PlerE to DaUvery Sde 

*“(PM. Peso)

For BA 
Currency
(e.c)

Local CiTToncy 
Port*9n(PM. Paso) 
{{F*G*H)xC)er 

((I»J*K)kC)
(6) (C) (0) (6) (P) JSL (H)

GENERATING SET(S)
200 kW Prime Po<R«r Output Moddar Oieeel Certaredr^ sel. IdOO RPM, Irvline ffiultNCytirder, 430 V. >F^uae, 
SO hertz. wiih turbocnaroer. at lo air charge aV coMw, «edfonle gcvamor. direct (ual Ir^ectien!
»und anenuaied and v«Uhorproor endosura and eemplote wlh asaodatsd auxiliary equipment (or luMeatIng 
system, engirte cooling system, intake air and exhaust goa aystam. (uol oil s^Wy aystam. starting syslom, 
»ntreis and proteaicn dowicoa, inattuc>>on manuals inOudlng inaiollallon vtcnu & alignment and other 
accesaoiiee os deserted In the technical apaa(leatlens

SUB-TOTAL A
(Amount (^Word^

POWER TRAN 5 FORMER! S)
2S0 kVA 460V/13dkV, 3-Phow, OOHz Gonoralor-Tranafcrmor eomploto vA\t\ the roqultod Aecoseonea and 
Proiedion Dovicaa. Grounding Malenals and olhor oppurtenaneoe In oecerdance wih Iho Technical 
Spodfleaticns, Technical Data Shoela and aa ahown on the Oravangs.

SUBTOTAL B
(AmgunyiLWofda)

OTHER UECHANICAL WORKS
Fuel oil. lubricating oil. lubricams, cocleni. ehemlcala and olher consumablea ragulmd during the
IhiUal filling. aUrt'Up. pr»<tsat artd pr^eommiaalonlng Including fuel dl lo be uaed during e ra<tMt of 
performance test aa deaeribed In Clauaa GW>9.0 of the technical apecKIcations.

Fuel Oil Storags Tank
Oieael Fuer Od Storage Tanx. ]On3. 2.Sm dtsmeler x 3m height, comdete w(h lanx epputenancas. vertical 
la«ar, railings, asaoaatod piping, level gauge, nozzles, anezot bolts and ether acceaaones including 
ereciierVihsaaliabon and lasts aadeecrtbed m (ho Tectneal Spoaricoliom arU/or Drawings

Vahes. fnings. sup^s, soAnJirtj tape and other accasaonea for Intorcorvteoion of fuel transfer (xsnp and
leaate oJ discharge to tno oiFwaiec aapsraior re^iired oxcavabon and beckfiDcng worts as deacneed In ihe 
lacrmicai spaolicaloiu and shoum on the bid drawngs.
&. Gale Valve. 6$mm0, 0$ A T. cast Iren, flanged ends, i$g. ) eets
b. Gate VaNe. SOrrunO, pvonze or stainless aleel, nalng stem, (lifted or screwed ends, Oa&s ISO • i eet
c. Bunerfty Valve. 1SOmm0. wafer Type, east iron Cody, slairilaaa shaft itoel and disc, Class 150 • 1 ast
d. Sounding Tope • 1 aat

Fual Unfoading/Tranafar Pump
Fuel Oil Transfer Pump. 10m3/hr, 30m head, 230V. 1 phase, 60 hz. goer typo, horUenral, bmll-ln o3(uslable 
relief valve, assoclarod piping, complete with local control panel, with ansl«r bolls, concrore foundation and 
olher appuitenances aa required In Ihe Teehnleol SpoaflcaMne
Valves. fIRInga. supports, flow meter, strainer, pressure gauge and olhor accosurles for Intoreonnscuon of 
fuel unloadlnghransfor pump toffrom POST and to/from day tanks Including raqulrod excavcilon and 
backfilling v«rks asdosenbed In the loehnlcol specificotions and afewn on Iho bid drawings'
a. Simplex slralner. &5inm0, basket type, cosl l/on body, stoJnlesa aleel aaoon olemor>t vitth megnot, flanged 
ends, 60 mesh * 2 ute
b. Gale Valve. 65mm0,0$ & Y, cast iron, flongod ende. Class ISO • 6 seta
c. Cheek Valve, eSmm0, emng Type, cast jeen. Hanged ends. Close ISO, Class 150 • 2 eels
d. Pressure Gauge. tOOmmD dial gauge, bourdon lube type, vilth dampener aru isolation valve • 2 seta
e. Ftowmeter, lOmO/hr rated flow, lurbirva type, east Iron body, flanged ends, 125 psi. LCD diaptoy, 0.5% 
acpuracy wnh intsmal badeiy that last at loest 5 years, capable of momtoong total flow and Instaniopeova flow 
tale and eqdpped wm> pulse generator ready (or future imereervioetians* 1 ut

Sporo Pahs for Fual Transfer Pienp for orte (1) year operation per Monufactieer's recommandat^n ar4 as
apeofiad in Ihe Tedvucal Speoficalions

e FAadeswysisolalaa«rrarc'rTe!anei$shddbe«haplM8isstfsdttM

If Mna s dtereMvy on refaTeevwi?VMla<(»^!e* bw*e«n » arnargffiB ledwtst provser ana SchelM cf Raoxvwu (SOR). SOR mei wrel

• b«Kn Ml arur a cede rccraMnbngVBCcsreyefCngncrtdaiTxitsdewwi.ffls^^MsMKceuain
** CcetefeMrrenLfrtt^nu/me.ecc W PhJ poi<V««y RH«»l7d

UniPriGalcrlccsJIrvup«UMn,rsuvcesrdcCmrlecdccetSir0AnUtodB(nwrciee9eeabcmBwFNpv(ef«#riolWd<MN«yb»

CoLDlryof Ongin

Mamo and Signatura of Authorizod Represenlatjvo Oasignaiion

NATIONAL POWER CORPORATION CSli
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B;O0Oeui<NTS

ScCnON VII. &Oi£OgL£ Of

SECTION VII. SCHEDULE OF REQUIREMENTS 
(BIO PRICE SCHEDULE]

BPS.2 - Breakdown of Prices 
2X2Q0KWLUUK DIESEL POWER PLANT

SLi^fVY. Oci^'»V, ecSIAU>TiON TiST, ANO COk0.a&S*0NINO Cf 2 X UCOUUR
0£SCL G£K£RA7VIQ SfT&A&$OCArEO tLtCttVZML eOUIPiCNT A QAULNCS Of PLANT 
f Oft THE cLECTRFICATlON Of NSW AftfiAS fi LUUX, SULU

v^Z22'ioaU

Ham
Ha. D«KrfpUoo e{ Work or UtiarfaU

UHfT PR>CE FOA GOODS AND AEIATED SERVICES TO BE
SUPPLIED FROM ABROAD

UfVtPAceo^ 
Goods Of Service 
For atgo Currency

(r

import Dubes S
other Lev j 09

Imposed by Phi. 
Govt.

(PM. Pmo]

(F)

Value AMed Tax
and ether Taxes 
Imposed by Phil 

Govt
(PM. Pesol

(G)

Local TtanepoR 
IromPodio 
Dalrveiy Sde 

*~(PM Paso)

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO ee SUPPUED from within TNE PHIUPPINES

Unrt Price el 
Goods or 
Samces 

(Phi Paso)

Value Added 
Tax and other 
Taxes Imposed 
by PM. Govt, 

_(PM1_Pea))
fJ)

Local Trvupsft from 
Plant to Doirveiv Site 

~jPM. Peso)

Forex
CvToncy
(£«C)

Local Currency 
Psrticn (PM. Paso) 
((F»G*H)x Oor

c Water Syatam

Water Tank. 1,000 iifors capaoty. potyWhylarve, campdeie win rroszlee, ntanhole. inlet ar4 eutW noaiea.
SAff«rts. overflovr and drain nozzlaa vath pipes, vafvea pipe sarudLval steel supports viith antfcr bolts 
loundalion and ecceas taddar, and other ecoossoriea as teguted in tne tecdncal specflcaijorB
Domestic wsi« pipe, firtinga supports, valves artd other aceesssriea lor inlerconnoction cl the supplied
Bfvjpment IrduJing requred exeavabon and ba«fillir>a Viortis; infermneacn win the eiisimg water supply 
lirte installed along the public acceas mad. and eceesary p«inlt9. test and d^ectfin as described m the 
technical spoorications and shMfi on the hd dtswngs'
a. Gale Valve. 2S mm 0. cast bronze, acrewod Ms. nsmg stem.CUss ISO (| Set)
b. Cneck VoNe. 2SmmO. swing type, cast brenae. flanged er^s, Odes ISO (I set)
c. Gate Valve. 20 mm 0, cost Bronze, screwed ends, rising stam.CJoas ISO (3 Sals)
d. Gate Valve, i$ mrr 0. east bronze, saewed ends, nsir^ stem.Cisss 150 (6 Sets)
e. Hose Eibb. 20 rnm 0, Bronze body, screwed er4s. Class ISO (3 Sets)
I. Gall Valve, EOmm0. one piece molded PVC body socAelends. 10.3 bar (I SO psi). (1 set)
g. Weter Pipe. 90 mm O.D. (80 mm N O ). uPVC pipe. M SO or CJass ISO, and lU associated fittings, pipe 
supports and other eeceseonea« 6m
h. Water Pipe. 32 mm O.D. (26 mm N O.J, uPVC pipe, sch M or Class ISO. and its asaoaetod fltilngs, pipe 
supports and olbor occosaoriss • 72m
I. Water Pipe. 20 mm 0 0 (15 mm ND ), uPVC pipo. s<* 80 or dSM 150. and its ssaocletod fitlings, pipe
Supoorts.and.cjBMjKCdVwrlee \irn______________
Smoke stack/plpe. Insulation and assocUtsd stnjctural steel supporta (aa appllcibte)

SUB-TOTAL C
(Amount In Words)

3eneraior ConUpi onrt PfOloctJon Panel complete wlh the required motering, mon'itorlog, control aod 
imtectlon dovieos. syrchronlzlng. circuit breaker end ether appurtenances as descnbod In the Technical 
jpecrfications. Technical Dale Sheet and as shewn on the Bid Drawings including installation works in the 

Coniolnerlzod Corilrol Room.

iSkVA Slation Sorvico Transfoimer, 7,e7kV/240V. l-phsse, 60Hz complele wllh Iho roquirod accessorlMOM 
oihot oppurtonanees as described In the Techmcal Spooficaliona. Technical Data Shoel and os shown on Iho 
Bki Diewlogs loclixllng Installntion works

5kV Automelic Circuit Roclo&er complete wilh the required accessories and elhot appurtonencos as 
described In (ho Toehnicol Spcoricabons. TochnicaJ Data Sheet and as shown on the Bid Dtowirvgs Including 
instalietion works.

13,8W Kllowan*Mour Demand Motor complote with rts instrumonl transformers aitf other scMSSOtlos as 
cfMcnDod In Uio Tncnniuu Speolicollons, Tectinical Data Sh.M and as atuMi on lha Bid Orjvdngalnctijalna 
instellation works

Set

Ser

240V Kilowgfl*Hour Demand Meter complele with ris accaseones as desenbeo in (he Tochnical Specrflcatlens 
Techrucol Dsla Shoel end as shown on Iho Bid Drawings ir>d. jnsta]lalk>n works.

1 jlot 
1 
f

1 Lcl

l$kV Fuse Dlsconnqd Switch with Ughtning AnaSsr Comblt^ation csmplele with the required (use link,
Brackets and accoaaorios a» descnbod in the Technical spodfications end Technical Data Shoots as shewn or 
the Bid Drawings Lndudlng installation works.

^owor. Control & fnslrumontatrtn Cables complete with Ihe required accessories tor cabling works to intoiface
Iho supplied equipment to the 13 8kV bos as descnbod In the Technical Speoftcations. TochnJeal Data Shoel 
and as shown on the Bid Drawings mduaing Insiaiiation woriis.

;lectricsJ coMuns and fitllngs required (or cabling works as desoibed in tho Technical Spo&ricalwfia.
Technical Data Shoots and as shown on the Bid Drawings indud.installabon works.

Tak»Ori StAiciiae complolo with I no required steel pole, cros arms, braces, bus conductor lino and 
net sriaia/hardware, lighChing pmlecJion. termination M M other accesssones as deeorib^ in Technleai 

SpeaficaUons. Technical Data Sheet and as shown on the Bid Drawings Ind. installation works 1 Lot

Pf 'CE OP THIS in W SHALL BS IN( UJOEO IN ITB tSA.1 ABOVE

Fral delAery elsd an «KmcnVrTa)cnsissrta:j be at im sits suisdsero ~

It thsro 118 dicreMTcycnffis rxm»raAn!tseiVi»-snbB«» befseen orameng ewiecfi>;apnM«y» «jScrwdi4ser jSOR). SOR ihri pr».aj
t Baders iralvii« a cods rsprsunitrgrieCcLnaytfOrhpntf as irrcoi0de<b9T«ntmoier^mr«ceutf«i
' Coflcl aMmenL treifn. rmarve, ste pot of My RstcrislTB

• UntFT<o^yL«aTanro^ItsXl^•^^.r»n»anaoff>e^lx^^oMaroSefeat^c«•.«ycli^s9ep3sfrernff^eP^Wpc^^c1sn^y^>l^ntf ftiueye's

Country of Ong>n

NA7XVUL CCftFOfUTKM CBj
Name and Signature of Authorized Represeniaiive Designabon
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SECTION VII. SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

BPS.2 - Breakdown of Prices 
2 X 200 KW LUUK DIESEL POWER PLANT

SUf^T.OajVWV H$T*1L*T»0H TlST.AhDCOlA4£SO<M^Gr3X?»KWkCOULAR 
▻«SeLC£r£RATT4G ^S A3$CO-‘_tD Cl£CTRiCXL 4BMXNCE Of PtUfZ
fORTMS ei£C7i^^>CAT>Sn 0* NSW «A£AS MLUu<. SmlU

b%*^3222l»:s*

Horn
No. D««cHpt(en ot Wort or MaU<U]»

UNrr PRiCg FOR GOODS AND RBLATCO SERVICES TO BE
SUPPLIED PROM ABROAD

Urtil Pries of 
Goods or Secvicos 
Foreign Cunerwy

(r

Impiod Duii» &
other Levies 

Imposed by Phiil 
Govt

(PM Pa»l

Value Added Tax
arM other Taxes 
Imposed by Phd. 

Govt
{Phil Peso)

Local Transport 
fmm Port to 
Dellverv Site 

*~(Priil. Peso)

UNrr PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPUED FROM WITHIN THE PHILIPPINES

Unrt Price of 
Gcoasor 
Services

{Phil. Peso)

Value Added 
Tax anJ other 

Taxes Imposed 
by Phi). Gevl 
(Phil. Peso)

Local Transport from 
Ptant to Ooliveiv $<te 

—(PM. Peso)

TOTAL PRICE

Forex
Currency
(E«C)

Local Currerrey
PorlJon (Phil. Peso) 
jfF*0-H)xC}or 

xC)
(A) (fll (C) (0) IS) (F) (G) (HI {!)
D.

"oTo
OTHER ELECTRICAL WORKS
Grounding System complels wMh the required grounding grid Mftduaof, equiprrsnt tording riser, sxethennlc
weldino matehals, tea prt, ground rods ortd other accosaoHos os described in the Technical Spodfleatlone anc 
Toclmicol Data Sheets as shown on (ho Bid OravAngs Induamg instetlslion wonts.

Ughtlng and power system of (he planl slle eomploip with the required panelboard, lighting riiiures. rmtehes
oialets, motor controller, cables, conduits, boxes and other fittings as dosonbetf in the Technical $ps<aricetlons 
and as shown on the Bid Or^ngs including Installation works.

SUB-TOTAL D
(Amount In Wofds)

Slle 0>velopiT>snt
Earth Worlis
Cloofing end Grubbing
Orodl/ig Excavation
Grading Fill
Grouted Riprap
G/avol Surfaang (Gensel/Switchyard Area)
DralnaQS Sysiem/Appurtenanl StAjctixes
Open Reinforced Concrete Canal
uF^C Pipe (SO arid toomm dia )
Septic Tank 
RoMway
Conaeto Waiirwey & Corwete Ramp 
Fence inducing gate
Ponmoler Fence (Barbed wire)
^odmeter Fence (Rstairung wofl)
Sodusion Fence

Os sign end Construct (includirig inche< eoits and other relevant seoesaortas shown in the Bid
Drawings)

Conerwe foundaUm for2 gensois incfisSing drain diich and ari other retevarf items shown in the drvmr^
Conctsle foundation lor 2 sets ol (ransfonnsr
Other Sinjctures and Faoftcties
PfthFaOnealed Coraainenasd Control Room (3m x 6m)
Pr^Fabneated Coriiainenaad BurUthouse wrth Storage Rcom (3m x 6m)
Hazardous Wasie & SoQd Waste Storage Faatity (4m x 6 Sm)
Guard Post (I.BSm % 1 6Srr|
Water Tank Support Structm
^ay Tsnk Support SiajcUfb

g.Q S.T. (oundebOTi, containment wgD. dram pd and vaKe to* etc .
aonmoter Lighting Foundatsan
ChB Zocelo Wall lor Genset and 9Mtchyard Area
0(1 Water Separator (I.Bm * 2.Srr>)
aumphouae(1 Sm x 2m)
Flag Pole

SUB-TOTAL E
(Amount In Words)

Ketes Frkri ObLvcw uta ot at eqxp>rertrnu;enal8 dw3 bestTetfe  ̂ale Matedttort

II eyre e e dUKMT«r on the ixrrCew^niVseterqjanbMi tehMcnciaTcrg ire icETi^ pmnucr tfd of Ro«i.vwi4(50R>. 50R
• B'bMnshsDmtfrseMsrepresenbrgineCcuniryctOngu^delaipcrtBdeipjCKrMrArnatene^sardKceutfiei 

•• CoudeMifienl fre>^fsjarcel«<4 i^leFhl potdenky RelaldiTe

••• Ur»i Fnte (or LKajTtan!¥crtabm.naifsr« and oavtxaewtiinooenar to delivery d the gcods Iran (he Phi pslcrfemry 10 (ihdAifirtyiiie

Coijitry ol Origin

Name df Firm

tUTJONAl POWER COAPCAaIION dlii
Name and Signature o( AuihoriEed RepreseniAbve Designation
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SECTION VII • SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE]

BPS.2 - Breakdown Of Prices 
2 X 200 KW LUUK DIESEL POWER PLANT

$VPPLr, DEOVERY, INSTAU^TlOM. TEST,MO COMMISSIONING OR 2 STM KW MODULAR 
OiESEL GENERATING S£TS. ASSOCATEO CLECIRICAl EQUIPMENT 19AIANC£ OB FIANT 
FOR TH 6 CLECTRf IGITION OF NEW AREAS IN LUUK. Sl/LU

fAr^22ZlSMS«

n*m
No. Dt soriptlOA of Wort or MittiiaJa QTY.* UNIT

C
0
0
E

UN;T PRICE FOR GOODS AND RELATED SERVICES TO BE
SlJPPr JFD FROM ARROAO

UNIT PRICE FOR GOODS ANO RELATED SERVICES 
TO BE SUPPLIED PROM WITNIN THE PHILIPPINES TOTAL PRICE

Uni Pnc« of 
Goods or Services 
Foreign Ciareocy 

( )-

Import 0u6a*& 
other Leviaa 

Imposed by Phil. 
Govt

(Ph3 Peso!

Value Added Tax 
and cKher Toxea 
Imposed byPlul. 

Govt.
rPtti Po»i

Local Transport 
from Port to 
OeCveiy Site 
—{PWi. Peso)

Unrf Pnea »l 
Goods Of 
Servieo* 

{PN1. Peso)

VsTue Added 
Tax and other 

TaxoS Imposed 
tyPUl.Govt. 
(PNi.Psaot

Local Tianspoft from 
pled to Delivery Site 

"•(Phil, Peso)

Forex
Cunency
(ExC)

Local Cvrency 
Portion {Phil. Peso) 
({F*G»H)xC)or 

((I•J•K}* Cj

(A1 IBt (C) IDI IS) IFl (G1 (HI (II (j) (K) (L) (M)
F. SPARE PARTS ANO SPECIAUSTANOARO TOOL
f.1 ySCHANICAL

F.1.1 Spar* Pan* p»r Unit of 2M kW DKmI G*nMt During ih* Warranty PaHod (U-4.1: Pari II • T*crinlsal
Data Sn«*ta. UachanlcaJ Worts of ths Tacimical Spaelfloatienl

e Air Firr«r FlMn«nf rt nr*/*lz*l ? Jot
h 1 iihA OiJ Fitter Element t30 ons/sUel 2 lot
fi Fuel FiNaf Piemen 11A rv«raf»a\ 2 lot
fi LVAter FillAr Plftmorf /R nr«J«lrAk 2 lot

Fan Bolt f3 oca/alrAl 2 lot
____ f

fl
Alternator Bair 2 lot
r^vitnrtf U GellonI 2 kit

h bxoeciod soares to ba con.^imftrt riorinn thn nertnm»arm ta« 7 fnl< Uiner eoare oarts recommendori hv MoruifnrtutRr 2 kl
F.1.2

a
"d

Spar* Parts per Total Units of 200 kW Gsnsraling SsU Supplied and Dslivend |M>4.2: Part II • 
Tscrinfeal Data Sheets. Haehanlcal WarVa oftl>e Tar^hnlra2.Sr«i*iflnaflAnt
Fuel Iniedor AssemhN 2 Pco
Too Overrtaulinn Kjt 1 Sot

—

”i’5i4i 
1

AduJtor 1 Sol
Jacket Water Piimn Ui> 1 Sol
I libe OJ Pierm Rennir Kit 1 Sel( -an AftATtfnr A Am»«virMM inrii rii nn Pc viro s 7 .eWa

a Rorter Ge« rover f^nsket 17 Pcs

_______ft rhenTW*T®» 1 &el —ubOii Plena Switch 1 .Ael
1 Hnt WafpirTemo. Swflch 1 .R*M —k TiirtwtwwerReoau* Kft 1 .Set
i -Ahaifd MfwvfnVI RfJk-w 1 .Ael

—

rr Maor»eOr Pjr*.iin 1 Pc
fl. )tner vtare nAne tfcommended bv Manutacturer 1 Lot

F.1.3 Uan ufadu r*r*e S oeclal/Standerd Tools
F.1.3.1 Standard/Spsolsl Tools per Total Unkla Cenaeta to be Supplied and Dellvorsd Part II •

Tsohnlcal Data Sheets. Mechanical Worts of the Tsehnioal Soedfloationl
a Portable computer {Minimum of Intel 17 Processor. 16GB {1x1606) DDR4 26CG MHZ, 26$ GB PCIe NVMe

SSO TlTB SATA S4GCRPM 2.S* Inch. 12’*15 6* saoen eiae Awith (he latest pr^lnstallod Mndowe operating 
syslem compatiblo wilh manufocture/Vor Supplier's software) rteeded in programming tho gonael control 
setting (complele with licensed CD*ROM drwe dongles el gensel control eyalem} orvj eledronic/digilal 
governing sj^em including olhor drgitol components that re«;uire cuduBve programe from the Msnulacturet 
and/or Supplier with free update thiounhout the oporalirto life of the oenset

1 Sst

b *ullet flvficxter 1 innr 1 Set
c >uller r»ianArArnrBrtarlno 1 Set
d bullet inisctor Sleeve 1 .Set
0. ixtractfit VatVA Re»r 1 Sel
1. •Atrartnt PiWnnBina 1 Sel

-
—

Q. ixtradot Valve GnkiA 1 Sel
h Litractor Valve Rrrm 1 Sel

1 •xrwvtef Iniertnr RIeeve 1 Sel
1 Teamer JrgerTnf Sleeve 1 Set —k MihcRtru Inieetor IRanoe O-EOO bora' 1 Set
1 'AelerGntna 1 Setm

n
Sbeoor tools lor overtaulinn enrt t«w.\UMmNv nl lirtwVt'imAr 1 Set

-
Jeanmo noTTle Int rSejuurr nf nirhvft,irnri# 1 Set

0

0

Soacial teds for mainfenAnna Anri riiwiinn nf raiuVrva emi fana 1 Set —Mecnonioal loniue Wrench w*(h dick Type or Ool type torgue moaa/ement Micmors for cyiindar head, main 
nnd auide beanno conoertirr nxf luvl nil «nnif>A rnmnonenfA i "ili-nivi hnit »nrf mS na kv-»i<vi mivf.iKD 1 set

J(cml&aOASlMreyerll^lorvrt«n.ll/l<Aluu;9dnLb««t«^M«1at3ncr9lheuc^ne«prav1KYl«^$cr0^J«e<Re4c«^ss^ts(SDR}, SORs^tf
• fi43tfSshAler£eFAciMsi«CFSwrtiri9 0vCMrdrrtf a0uTCGnM»9nKF>ri,'T^vu(i«n3ax«ucM
1 CdUdoqicniRnl, b«i^intLnne*,«X pcucimrr RsVtdlTB
• UniPnulKLiKaiTfanspaUKrLBWtftu vidoewkiCAlewi»ff03»Mail9 0elti«yorcasgccd»irQn)in«PMpo(Tc4eri(ry toTirtf 9e^iT>Y»!o

Name and Signatuco o( Au(horlzod Raprasaniaiive Oesignation
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SECTION VII. SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

BPS.2 - Breakdown of Prices 
2 X 200 KW LUUK DIESEL POWER PLANT

Sir PR.T, KU'VIV, h$TAlL*TtON. TEST. AS3 CF 2 <W UCOtA^
OCScL C£N£RAT2«C $CTS. ASSCOaTSD ElfCtRiCAL EC<fI Of P%AKT
PCA rxg £i£C7RFICAT»4CF AA£a4 H LuVK.

Ur<P2UlMS«

ItBm
No.

(A)

D« Mriptiofl of Work or U itorli/ft

(B) (CJ

UNrr PRICE FOR GOODS AND REUkTED SERVICES TO fiS
SUPPLIEO FROU ABROAD

Urirt Piico of 
Good* or Services 
Foreign Cutency

{r
te)

Import Dulios &
oUtec levies 

ImpOMO by Phil. 
Govt.

{Phil Peso)
(Ft

VslueAMoi] Tax
and other Taxes 
Imposed by Phil. 

Govt
(Phil Peso)

(G)

Local Transport 
from Port to 
Ottivery Site 
•"(Phil, Peso)

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO SE SUPPLIED PROM WITHIN THE PHILIPPINES

Urvt Free of 
Gcodsor 
Services 

(Phil. Peso}

Value Added 
Tax and other 

Taxes tmposed 
by Phil, Govt 
(Phil Peso)

Local Transport from 
Plant lo Detivory Silo 

nPhil Pew)

Fotax
Curoncy
(EaC)

Local Currency 
Penion(Prtil. Peeo) 
((F*0*H)xC)of 

({l*J-KJ X C)

j Equfpment end MatsrIaJe (HW-S.O) fCcoftf...}

.Pi 3 a

6fectnciaris First Aid Kit (Plastic case filled specif caiiy to rreet the needs of the eieciridans most
common injuries - bums, eye tmiations, cuts and insect bites) consists of the f(: 
a. Adhesive bandages, plastic 1 x 3 • 16 pcs 
9. B um Ointment 1/8 oz • 6 pcs
c. Cold Pack, instartt-4
d. £ye wash Solution. Eye pads & Sihps • 7
e. Tweezers-4 
. Latex Groves. Pair • l box 
]. PVP Iodine Wipes -10 pcs 
I. Sdssers. 4* blunt • 1 pc 
I. Sting Kill Swabs • 4 pcs 
I. Triangular Bandage ‘4 pcs

Diesel Fuel inc{LidtnQ1olasBc OruriT
Hard Hat with NPC logo, white color
>lastlc table and 4-chair (monoblock)

F^9

F 2.
F2.j

Switchyard Maintenance Toole (E*12.0 of Part II > Technical Data Sheet. Electrical Works of the 
echnioal 8f>eciflca»l^s)

Generaior Cifcuci Breaker for Generator Co nUcI & Proloclion Panel ol 200 kW O/G Sw
GCPP Moduta/Contictlefwith Installed eottworo lor 200 kW 0^ Sot"
Automate Voltage ftogutator (AVR} tor 200 kW Drt3 Sot
RolatlngrRevolvinp Diodee for 2CO kW 0/G Sel
Tetoscopic Hot Stick wilh Tip Lock Feslutes
Lirtftriafi's Rubber Glovos. Stfe; 14*. Maximum Usage; 17,000 Volls*
Lineman*s Belt, Maximum length 42,t Mimmuir length. >4*. D-lo-D flisfanto: SC c/n, Coruor Hole: 38*
PosUonirtg Strap. Nylon, Maximum Lerqlh: 2.0rn. Minimum lof>aw l.3m, Adjustable Ror^o: 0,7m
Heavy Duty Hard Hat with suap (Passed Safety Siartoam)
Fuse Unk. I6A432A

SUB-TOTAL F
(Amount in Words)

MISCELLANEOUS WORKS

Job She Cameras, auripi^e wlh all the necatswry occessonos and ponphorale. spars / loois, inslallstlort arc
tBdn9 for the pcopor operation and ir^ainlenance in aceordance wih (ho 5pooficabor« aito Technical Data 
Sheets for ihe provision of the lellOMrtg'
a) ConanjcSon Cameras (2 Sets), complete wilh the roqured acceuenes arto ponpher^s;
D) SOHC Mamory Cards, csmpiete VMth the requtod storage copooty aito sparos; arto, 
e) Alkaline Batteries, completa wth Ihe required quorttitios ard soa/es
Tagging and'or Latefs for Equipment. Tanks. Vatvoe, Piping. Jnstrumerts and its fixing accassonsa as 
desonbed in (hebiddoaeTkertsorshownonthadraviinga.
Painung for tanks, fuel eil p<p>ng & equipmonl water p-pmg. vmsie o>l piping its asapoatM v^ves. fiStf^s. 
supnrts and other ac««5SOrtes ineauding louct^up for factory pemied equipment and eccesunes asdasenbed 

the techmeal apeafioattoiTs or sTcsn on tne draw^a
Coodua trsnmg « srfe of at least foiF (4) NPC persenrwl lo C« conducted by expervsvrtv are knMe^eaMe 
4 trained by the qeraei manufacturer or las authorwed d»atnbu(or md equipm^M aiaiiianes
Centfwa Teding 4 Commissioning lr*d. lost •netnenents & other sorvicee as deecnbed in me terMcal 
spedneaiions.

SUB-TOTAL G
(Amount in Words)

GRAND TOTAL
(Amount In Woffle)Fireiaslfv«vy>t«drdeacrTen(/ne;eru(»aral£eatlheQLMelaUaMtto^^~

CtlhereisadSCTscenrycnChefuTtefBrtnts/iets'MnObes betieencr«norg#»iotfrtc« wui.cn «3S«die<ff^girwiWj(S0R). SORsh^pwt^-
• EA3irssnaBertaraccdeitoresentrgff«Cc«/)OYCif OhgrioreiurGaledtaicmerxmaicrelsmexeuenes 
> Codats«Jcrren(.betf<n5i»ice. eu.i0to^ ccrtaf««Y Rs<erttiTB
1 Unt Pkee tv Leaf Trsnspsrtsbcaiwarcesnc War kcdtccumodmaltcMnwy of a«goc4i Item 0« PM porter miry to find anrrsY site

^CuAlf^i Qiqin

Name of Firm Name and Signature of AuihoAzed Representative designation

KAIICKXL POWER CCAPOAATlON CDi>
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SECTION VIII - BIDDING FORMS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP22Z1500Se

SECTION VIII - Bidding Forms

I
TABLE OF CONTENTS

NPCSF-GOODS-01 - Checklist of Technical and Financial 
Requirements for Bidders

Envelope

NPCSF-GOODS-02 - List of all Ongoing Government & Private 
Including Contracts Awarded but not yet Started

Contracts

NPCSF-GOODS-03 - Statement of the bidder's Single Largest 
Contract (SLCC) similar to the contract to be bid

Completed

NPCSF-GOODS-04 - Computation of Net Financial Contracting Capacity (NFCC)

NPCSF-GOODS-05 - Joint Venture Agreement

NPCSF-GOODS-O6a Form of Bid Security : Bank Guarantee

NPCSF-GOODS-O6b Form of Bid Security: Surety Bond

NPCSF-GOODS-06C - Bid Securing Declaration Form

NPCSF-GOODS-07 Omnibus Sworn Statement (Revised)

NPCSF-GOODS-08 - Bid Letter

Sample Form - Bank Guarantee Form for Advance Payment

Sample Form - Certification from DTI as Domestic Bidder
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BID DOCUMENTS

SECTION VIII - BIDDING FORMS

Standard Form No: NPCSF-GOODS-01

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP22Z1500Se

A.
1.

Checklist of Technical & Financial Envelope RBOuirements for Bidders

THE 1st ENVELOPE (TECHNICAL COMPONENT) SHALL CONTAIN THE FOLLOWING: 
Eligibility Documents 
a. (Class A)
^ Any of the following:

• PhilGEPS Certificate of Registration and Membership under Platinum Category in
accordance with Section 8.5.2 of the IRR;

OR:

• The following updated and valid Class “A" eligibility documents enumerated under “Annex
A" of the Platinum Membership:

■ Registration Certificate from the Securities and Exchange Commission (SEC) for 
corporations, Department of Trade and Industry (DTI) for sole proprietorship, or 
Cooperative Development Authority (CDA) for cooperatives:

■ Mayor’s/Business permit issued by the city or municipality where the principal place of 
business of the prospective bidder is located, or the equivalent document for Exclusive 
Economic Zones or Areas.
In cases of recently expired Mayor's/Business permits, it shall be accepted together 
with the official receipt as proof that the bidder has applied for renewal within the period 
prescribed by the concerned local government unit, provided that the renewed permit 
shall be submitted as a post qualification requirement in accordance with Section 34.2 
of the Revised IRR of RA 9184.

■ The prospective bidder's audited financial statements, showing, among others, the 
prospective bidder’s total and current assets and liabilities, stamped "received" by the 
BIR or its duly accredited and authorized institutions, for the preceding calendar year 
which should not be earlier than two (2) years from the date of bid submission.

■ Tax clearance per Executive Order 398, Series of 2005, as finally reviewed and 
approved by the BIR or as stated under GPPB NPM-039-2014, for Non-Resident 
Foreign Coiporation (NRFC) and Non-Resident Alien Not Engaged in Trade or 
Business (NRANETB), a Delinquency Verification Certificate may be submitted as a 
form of Tax Clearance;

OR:
• A combination thereof

> Statement of all its ongoing government and private contracts if any, whether similar or not 
similar in nature and complexity to the contract to be bid (NPCSF-GOODS-02)

y The Statement of the bidder's Single Largest Completed Contract (SLCC) similar to the 
contract to be bid, and whose value, adjusted to current prices using the Philippine Statistics 
Authority (PSA) consumer price index, must be at least 50% of the ABC (NPCSF-GOODS-03) 
complete with the following supporting documents:

1. Certificate of Acceptance; or Certificate of Completion; or Official Receipt (O.R); or Sales 
Invoice

(The Single Largest 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.
It shall be a ground for disqualification, if verification and validation cannot be conducted for reasons 
attributable to the Bidder.)

Page 1 of 3

This Checklist of Requirements shall be provided to prospective suppliers/contractors including all forms. Suppliers/contractors are 
encouraged to consult this checklist before submitting their proposals on the deadline for the submission and receipt of offers.
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SECTION VIII - BIDDING FORMS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP22Z1500Se

Standard Form No: NPCSF-GOODS-01

^ Duly Signed computation of its Net Financial Contracting Capacity (NFCC) at least equal to the 
ABC (NPCSF-GOODS-04) or a Committed Line of Credit (CLC) at least equal to ten percent 
(10%) of the ABC, issued by a Universal or Commercial Bank; If the Bidder opted to submit a 
Committed Line of Credit (CLC), the bidder must submit a granted credit line valid/effective at 
the date of bidding.

b. (Class B)
^ For Joint Venture (if applicable), any of the following:

• Valid Joint Venture Agreement (NPCSF-GOODS-05)
OR

• Notarized statements from all the potential joint venture partners stating that they will enter 
into and abide by the provisions of the JVA, if awarded the contract

^ Certification from the relevant government office of their country stating that Filipinos are 
allowed to participate in their government procurement activities for the same item/product (For 
foreign bidders claiming eligibility by reason of their country's extension of reciprocal rights to 
Filipinos)

2. Technical Documents
^ Bid Security, any one of the following:

• Bid Securing Declaration (NPCSF-GOODS-O6c)
OR

• Cash or Cashier’s/Manager's check issued by a Universal or Commercial Bank - 2% of 
ABC;
OR

• Bank draft/guarantee or irrevocable letter of credit issued by a Universal or Commercial 
Bank: (NPCSF-GOODS-O6a) - 2% of ABC;
OR

• Surety Bond callable upon demand issued by a reputable surety or insurance company 
(NPCSF-GOODS-O6b) ■ 5% of ABC, with

■ Certification from the Insurance Commission as authorized company to issue surety
y Duly signed, completely filled-out and notarized Omnibus Sworn statement (Revised) (NPCSF- 

GOODS-07), complete with the following attachments:

• For Sole Proprietorship:

■ Special Power of Attorney

• For Partnership/Corporation/Cooperative/Joint Venture:

■ Document showing proof of authorization (e.g., duly notarized Secretary's Certificate, 
Board/Partnership Resolution, or Special Power of Attorney, whichever is applicable)

y Drawings & Documents to be submitted with the Bid, Sections M-1.0, M-2.0, Annexes A.1 to 
A.3 for Mechanical Works and Sections E-1.0 and E-2.0 for Electrical Works, Section VI - Part 
II Technical Data Sheets;
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This Checklist of Requirements shall be provided to prospective suppliers/contractors including all forms. Suppliers/coniractors are 
encouraged to consult this checklist before submiWng their proposals on the deadline for the submission and receipt of offers.
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Standard Form No: NPCSF-GOODS-01

^ Complete eligibility documents of the proposed subcontractor, if any

B. THE 2nd envelope (FINANCIAL COMPONENT) SHALL CONTAIN THE FOLLOWING:
^ Duly signed Bid Letter indicating the total bid amount in accordance with the prescribed form 

(NPCSF-GOODS-08)
> Duly signed and completely filled-out Schedule of Requirement (Section VII) indicating the unit 

and total prices per item and the total amount in the prescribed Price Schedule form.
^ For Domestic Bidder claiming for domestic preference:

• Letter address to the BAC claiming for preference

• Certification from DTI as Domestic Bidder in accordance with the prescribed forms provided 

CONDITIONS:

1. Each Bidder shall submit one copy of the first and second components of its Bid. NPC may request additional hard copies 
and/or electronic copies of the Bid. However, failure of the Bidders to comply with the said request shall not be a ground for 
disqualification.

In the case of foreign bidders, the eligibility requirements under Class “A" Documents (except for Tax Clearance) may be 
substituted by the appropriate equivalent documents, if any, issued by the country of the foreign bidder concerned. The 
eligibility requirements or statements, the bids, and all other documents to be submitted to the BAC must be in English. If the 
eligibility requirements or statements, the bids, and all other documents submitted to the BAC are in foreign language other 
than English, it must be accompanied by a translation of the documents in English. The documents shall be translated by the 
relevant foreign government agency, the foreign government agency authorized to translate documents, or a registered 
translator in the foreign bidder's country; and shall be authenticated by the appropriate Philippine foreign service 
establishment/post or the equivalent office having jurisdiction over the foreign bidder’s affairs in the Philippines.
These documents shall be accompanied by a Sworn Statement in a form prescribed by the GPPB stating that the documents 
submitted are complete and authentic copies of the original, and all statements and information provided therein are true and 
conect. Upon receipt of the said documents, the PhilGEPS shall process the same in accordance with the guidelines on the 
Government of the Philippines-Official Merchants Registry (GoP-OMR).

A Bidder not submitting bid for reason that his cost estimate is higher than the ABC, is required to submit his letter of non­
participation/regret supported by corresponding detailed estimates. Failure to submit the two (2) documents shall be 
understood as acts that tend to defeat the purpose of public bidding without valid reason as staled under Section 691 (i) of the 
revised IRR of R.A. 9184.

2.
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This Checklist of Requirements shail be provided to prospective suppliars/contractors inciuding ail forms. Suppliers/contractors are 
encouraged to consult this checkiist before submitting their proposals on the deadline for the submission and receipt of offers.
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Standard Form Number: NPCSF-GOODS-02

List of All Ongoing Government and Private Contracts Including Contract Awarded But Not Yet Started

Business Name : ___________________________
Business Address ;

Name of Contract/
Project Cost

a. Owner's Name
b. Address
c. Telephone Nos.

Nature of Work

Bidder's Role a. Date Awarded
b. Date Started
c. Date of Completion or 

Contract Duration/ Date 
of Delivery

Value of Outstanding 
Works / Undelivered 

PortionDescription %

Government

Private

Total Cost

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

Note : This statement shall be supported with the following documents for all the contracts) stated above which shall be submitted during Post-qualification:
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.

Submitted by :
(Printed Name S Signature)

Designation
Date
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Standard Form Number: NPCSF-GOODS-03

The Statement of the bidder’s Single Largest Completed Contract (SLCC) similar to the contract to be bid
Business Name 
Business Address

Name of Contract
a. Owner’s Name
b. Address
c- Telephone Nos.

Nature of Work

Contractor’s Role

Description

a. Amount at Award
b. Amount at Completion
c. Duration

a. Date Awarded
b. Contract Effectivity
c. Date Completed

Notes: 1. The bidder must state only one (1) Single Largest Completed Contract (SLCC) similar to the contract to be bid.
2. Supporting documents such as any of the following: Certificate of Acceptance; or Certificate of Completion; or Official Receipt (O.R); or Sales Invoice for the contract 

stated above shall be submitted during Bid Opening.

Submitted by

Designation
Date

(Printed Name & Signature)
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Standard Form Number: NPCSF'GOODS-04

NET FINANCIAL CONTRACTING CAPACITY (NFCC)

A. Summary of the Supplier's/Distributor's/Manufacturer’s assets and liabilities on the basis 
of the income tax return and audited financial statement for the immediately preceding 
calendar year are:

Year 20
1. Total Assets
2. Current Assets
3. Total Liabilities
4. Current Liabilities
5. Net Worth (1-3)
6. Net Working Capital (2-4)

B. The Net Financial Contracting Capacity (NFCC) based on the above data is computed 
as follows:

NFCC = [(Current assets minus current liabilities) x 15] minus the value of all 
outstanding or uncompleted portions of the projects under ongoing contracts, 
including awarded contracts yet to be started coinciding with the contract for this 
Project.

NFCC = P

Herewith attached is certified true copy of the audited financial statement, stamped 
“RECEIVED” by the BIR or BIR authorized collecting agent for the immediately preceding 
calendar year.

Submitted by:

Name of Supplier / Distributor / Manufacturer

Signature of Authorized Representative 

Date:
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Standard Form Number: NPCSF-GOODS-05

JOINT VENTURE AGREEMENT

KNOW ALL MEN BY THESE PRESENTS:
That this JOINT VENTURE AGREEMENT is entered into by and between:
_________________________ of iegal age, (civil status)_______ , authorized representative of
________________________ and a resident of

• and -

of iegal age, (civii status) 
a resident of___

authorized representative of

That both parties agree to join together their capitai, manpower, equipment, and other 
resources and efforts to enable the Joint Venture to participate in the Bidding and Undertaking of 
the hereunder stated Contract of the National Power Corporation.

NAME OF PROJECT CONTRACT AMOUNT

That the capital contribution of each member firm:

NAME OF FIRM CAPITAL CONTRIBUTION
1. R
2. R

That both parties agree to be Jointly and severally liable for their participation in the 
Bidding and Undertaking of the said contract.

That both parties agree that__________________and/or__________________shall
be the Official Representative/s of the Joint Venture, and are granted full power and authority to 
do, execute and 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 may 
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

Official Designation 

Name of Firm

Name & Signature of 
Authorized Representative

Official Designation

Name of Firm

1.
Witnesses

2.

[Jurat!
[Format shall be based on the latest Rules on Notarial Practice]



BIO DOCUMENTS

SECTION VIII - BIDDING FORMS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP2221500Se

Standard Form Number: NPCSF-GOODS-OBa

FORM OF BID SECURITY (BANK GUARANTEE)

WHEREAS, (Name of Bidder)
submitted his bid dated (Date)_ 
Bid").

________  (hereinafter called "the Bidder”) has
for the fname of oroiectl (hereinafter called “the

KNOW ALL MEN by these presents that We (Name of Banki 
(Name of Countrvi

of
having our registered office at

(hereinafter called “the Bank" are bound unto National Power Corporation (hereinafter called "the 
Entity") in the sum of famount in words & figures as prescribed in the bidding documents] for 
which payment well and truly to be made to the said Entity the Bank binds himself, his 
successors and assigns by these presents.

.day of. 20SEALED with the Common Seal of the said Bank this__

THE CONDITIONS of this obligation are that:

1) if the Bidder withdraws his Bid during the period of bid validity specified in the Bidding 
Documents; or

2) if the Bidder does not accept the correction of arithmetical errors of his bid price in 
accordance with the Instructions to Bidder; or

3) if the Bidder, having determined as the LCB, fails or refuses to submit the required tax 
clearance, latest income and business tax returns and PhilGEPs registration certificate 
within the prescribed period; or

4) if the Bidder having been notified of the acceptance of his bid and award of contract to 
him by the Entity during the period of bid validity:

a) fails or refuses to execute the Contract; or

b) fails or refuses to submit the required valid JVA, if applicable; or

c) fails or refuses to furnish the Performance Security in accordance with the 
Instructions to Bidders;

we undertake to pay to the Entity up to the above amount upon receipt of his first written 
demand, without the Entity having to substantiate its demand, provided that in his demand the 
Entity will note that the amount claimed by it is due to the occurrence of any one or combination 
of the four (4) conditions stated above.

The Guarantee will remain in force up to 120 days after the opening of bids or as it may be 
extended by the Entity, notice of which extension(s) to the Bank is hereby waived. Any demand 
in respect of this Guarantee should reach the Bank not later than the above date.

DATE

WITNESS

SIGNATURE OF THE BANK 

SEAL

(Signature, Name and Address)
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Standard Form Number: NPCSF-GOODS-O6b

BOND NO.:

FORM OF BID SECURITY (SURETY BOND)

_______________ DATE BOND EXECUTED:

By this bond. We (Name of Bidder)_______ (hereinafter called “the Principal") and (Name
of Surety)_________________of (Name of Country of SureM_______________ _ authorized to
transact business in the Philippines (hereinafter called “the Surety") are held and firmly bound 
unto National Power Corporation (hereinafter called "the Employer") as Obligee, in the sum of 
(amount in words & figures as prescribed in the bidding documents), callable on demand, for the 
payment of which sum, well and truly to be made, we, the said Principal and Surety bind 
ourselves, our successors and assigns, jointly and severally, firmly by these presents.

SEALED with our seals and dated this .day of. 20

WHEREAS, the Principal has submitted a written Bid to the Employer dated the______ day of
---------------------20______ , for the_____________________ (hereinafter called “the Bid").

NOW, THEREFORE, the conditions of this obligation are:

1) if the Bidder withdraws his Bid during the period of bid validity specified in the Bidding 
Documents: or

2) if the Bidder does not accept the correction of arithmetical errors of his bid price in 
accordance with the Instructions to Bidder; or

3) if the Bidder, having determined as the LCB, fails or refuses to submit the required tax 
clearance, latest income and business tax returns and PhilGEPs registration certificate 
within the prescribed period; or

4) if the Bidder having been notified of the acceptance of his bid and award of contract to 
him by the Entity during the period of bid validity:
d) fails or refuses to execute the Contract; or

e) fails or refuses to submit the required valid JVA, if applicable: or

f) fails or refuses to furnish the Performance Security in accordance with the 
Instructions to Bidders;

then this obligation shall remain in full force and effect, otherwise it shall 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 that the difference between the amount of the 
said Principal's Bid and the amount of the Bid that is accepted by the 
Employer.
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Standard Form Number: NPCSF-GOODS-O6b 
Page 2 of 2

This Surety executing this instrument hereby agrees that its obiigation shall be valid for 120 
calendar days after the deadline for submission of Bids as such deadline is stated in the 
Instructions to Bidders or as it may be extended by the Employer, notice of which extension(s) to 
the Surety is hereby waived.

PRINCIPAL SURETY

SIGNATURE(S), SIGNATURES(S)

NAME(S) AND TITLE(S), NAME(S).

SEAL SEAL

I
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Standard Form No: NPCSF-GOODS-O6c

REPUBLIC OF THE PHILIPPINES )
CITY OF_______________________ ) S.S.

BID-SECURING DECLARATION
SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 2 X 200 KW 

MODULAR DIESEL GENERATING SETS AND ASSOCIATED ELECTRICAL EQUIPMENT 
& BALANCE OF PLANT FOR THE ELECTRIFICATION OF NEW AREAS IN LUUK,

SULU, MinP22Z1 SOOSe

To; National Power Corporation 
BIR Road cor. Quezon Ave.
Diiiman, Quezon City

//We-', the undersigned, declare that:

1. I/We understand that, according to your conditions, bids must be supported by a Bid 
Security, which may be in the form of a Bid-Securing Deciaration.

2. I/We accept that: (a) I/we wiil be automaticaiiy disqualified from bidding for any 
contract with any procuring entity for a period of two (2) years upon receipt of your 
Biacklisting Order; and, (b) I/we will pay the applicable fine provided under Section 6 
of the Guidelines on the Use of Bid Securing Declaration, within fifteen (15) days 
from receipt of the written demand by the Procuring Entity for the commission of acts 
resulting to the enforcement of the Bid Securing Declaration under Sections 23.1 (b), 
34.2, 40.1 and 69.1, except 69.1 (f) of the IRR of R.A. 9184; without prejudice to 
other legal action the government may undertake.

3. I/We understand that this Bid-Securing Declaration shall cease to be valid on the 
following circumstances:

(a) Upon expiration of the bid validity period, or any extension thereof pursuant to 
your request:

(b) I am/we are declared ineligible or post-disqualified upon receipt of your notice 
to such effect, and (i) I/we failed to timely file a request for reconsideration or (ii) 
I/we filed a waiver to avail of said right;

(c) / am/we are declared as the bidder with the Lowest Calculated and Responsive 
Bid, and I/we have furnished the performance security and signed the Contract.

IN WITNESS WHEREOF, I/we have hereunto set my hand this____day of____
20____at___________ , Philippines.

[Name and Signature of Bidder's Representative/ 
Authorized Signatory]

[Signatory's legal capacity]
Affiant

fJuratl
[Format shall be based on the latest Rules on Notarial Practice]

I Select one and delete the other. Adopt same instruction for similar terms throughout the document.
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Standard Form No: NPCSF-GOODS-07

Omnibus Sworn Statement (Revised)
REPUBLIC OF THE PHILIPPINES ) 
CITY/MUNICIPALITY OF______  ) S.S.

AFFIDAVIT

I, [Name of Affiant], of legal age. [Civil Status], [Nationality], and residing at [Address of Affiant], 
after having been duly sworn in accordance with law, do hereby depose and state that:

1. [Select one, delete the other:]

[If a sole proprietorship:] I am the sole proprietor or authorized representative of [Name of 
Bidder] with office address at [address of Bidder];

[If a partnership, corporation, cooperative, or joint venture:] I am the duly authorized and 
designated representative of [Name of Bidder] with office address at [address of Bidder];

2. [Select one, delete the other:]

[If a sole proprietorship:] As the owner and sole proprietor, or authorized representative of 
[Name of Bidder], I have 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 duly 
notarized Special Power of Attorney;

[If a partnership, corporation, 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 
authorization (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 
govemment/foreign or international financing institution whose blacklisting rules have been 
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 original, complete, and all statements and infomiation provided therein are true 
and correct:

5. [Name of Bidder] is authorizing the Head of the Procuring Entity or its duly authorized 
representative(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 BAC Secretariat, the head of the Project Management Office or the end-user 
unit, and the project consultants by consanguinity or affinity up to the third civil degree;
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7.

[If 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 and Awards Committee 
(BAC), the Technical Working Group, and the BAC Secretariat, the head of the Project 
Management Office or the end-user unit, and the project consultants by consanguinity or 
affinity up to the third civil degree;

[If a corporation or joint venture:] None of the officers, directors, and controlling stockholders 
of [Name of Bidder] is related to the Head of the Procuring Entity, members of the Bids and 
Awards Committee (BAC), the Technical Working Group, and the BAC Secretariat, the head 
of the Project Management Office or the end-user unit, and the project consultants by 
consanguinity or affinity up to the third civil degree;

[Name of Bidder] complies with existing labor laws and standards; and

8. [Name of Bidder] is aware of and has undertaken the responsibilities as a Bidder in 
compliance with the Philippine Bidding Documents, which includes:

a. Carefully examining all of the Bidding Documents;
b. Acknowledging all conditions, local or otherwise, affecting the implementation of the 

Contract;

c. Making an estimate of the facilities available and needed for the contract to be bid, if 
any; and

d. Inquiring or securing Supplemental/Bid Bulletin(s) issued for the [Name of the Project].

9. [Name of Bidder] did not give or pay directly or indirectly, any commission, amount, fee, or 
any form of consideration, pecuniary or otherwise, to any person or official, personnel or 
representative of the government in relation to any procurement project or activity.

10. In case advance payment was made or given, failure to perform or deliver any of the 
obligations and undertakings in the contract shall be sufficient grounds to constitute criminal 
liability for Swindling (Estafa) or the commission of fraud with unfaithfulness or abuse of 
confidence through misappropriating or converting any payment received by a person or 
entity under an obligation involving the duty to deliver certain goods or services, to the 
prejudice of the public and the government of the Philippines pursuant to Article 315 of Act 
No. 3815 s. 1930, as amended, or the Revised Penal Code.

IN WITNESS WHEREOF.
___________ , Philippines.

I have hereunto set my hand this __ day of ___, 20__ at

[Insert NAME OF BIDDER OR ITS AUTHORIZED 
REPRESENTATIVE]

[Insert signatory’s legal capacity]
Affiant

[Jurat!
[Format shall be based on the latest Rules on Notarial Practice]
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SUPPLY, DELIVERY. INSTALLATION, TEST AND 
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MinP22Z1500Se

BID LETTER

Date:

To: THE PRESIDENT
National Power Corporation 
BIR Road cor. Quezon Ave. 
Diliman, Quezon City

Gentlemen:

Having examined the Bidding Documents inciuding Bid Bulletin Numbers [insert
numbers}------ , the receipt of which is hereby duly acknowledged, we, the undersigned, offer to
perform SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 2 X 200 KW 
MODULAR DIESEL GENERATING SETS AND ASSOCIATED ELECTRICAL EQUIPMENT & 
BALANCE OF PLANT FOR THE ELECTRIFICATION OF NEW AREAS IN LUUK, SULU ( 
MinP22Z1500Se) in conformity with the said Bidding Documents for the sum of [total Bid amount in
words andngures}_--------------------------------------------------- or sUCh other sums as may be ascertained
in accordance with the Schedule of Prices attached herewith and made part of this Bid.

We undertake, if our Bid is accepted, to supply and deliver the goods and perform other 
services, if required within the contract duration and in accordance with the scope of the contract 
specified in the Schedule of Requirements and Technical Specifications.

If our Bid is accepted, we undertake to provide a performance security in the form 
amounts, and within the times specified in the Bidding Documents.

We agree to abide by this Bid for the Bid Validity Period specified in Bid Documents and it 
shall remain binding upon us and may be accepted at any time before the expiration of that 
penod.

Until a formal Contract is prepared and executed, this Bid. together with your written 
acceptance thereof and your Notice of Award, shall be binding upon us.

We understand that you are not bound to accept the Lowest Calculated Bid or anv Bid vou 
may receive. y y

We certify/confirm that we comply with the eligibility requirements pursuant to the Biddina 
Documents.

VVe likewise certify/confirm that the undersigned, [for sola proprietorships, insert: as the owner
and sole propnetor or authorized representative of fNameofR!nnr,r] ________ has the fuil
power and authority to participate, submit the bid, and to sign and execute the ensuing contract
on the latter^s behalf for the \Name orprojecg______________of the National Power Corporation [for
partnerships, corporations, cooperatives, or Joint ventures, insert: \S granted full power and authority by the
[Name of Bidder] -------------------------------------------------------- to participate. Submit the bid, and to sign
and execute the ensuing contract on the latter’s behalf for \Name of Proiectl__________ 0f the
National Power Corporation.

We acknowledge that failure to sign each and every page of this Bid Letter, including the 
attached Schedule of Requirements (Bid Price Schedule), shall be a ground for the rejection of 
our bid.

[name and signature of authorized signatory]

Duly authorized to sign Bid for and on behalf of
[in the capacity of]

[name of bidder]
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SECTION VIII - BIDDING FORMS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MlnP22Z1500Se

Bank Guarantee Form for Advance Payment

To: THE PRESIDENT
National Power Corporation 
BIR Road cor. Quezon Ave. 
Diliman, Quezon City

[name of Contract]

Gentlemen and/or Ladies;

In accordance with the Advance Payment Provision, of the General Conditions of Contract. 
[name and address of Supplier} (hereinafter called the “Supplier”) shall deposit with the 
PROCURING ENTITY a bank guarantee to guarantee its proper and faithful performance 
under the said Clause of the Contract in an amount of {amount ofauaramee in figures and wordsi.

We, the [name of the universal/commercial banki. as instructed by the Supplier, agree 
unconditionally and irrevocably to guarantee as primary obligator and not as surety merely, 
the payment to the PROCURING ENTITY on its first demand without whatsoever right of 
objection on our part and without its first claim to the Supplier, in the amount not exceeding 
{amount of guarantee in figures and words!.

We further agree that no change or addition to or other modification of the terms of the 
Contract to be performed thereunder or of any of the Contract documents which may be 
made between the PROCURING ENTITY and the Supplier, shall in any way release us from 
any liability under this guarantee, and we hereby waive notice of any such change addition 
or modification.

This guarantee shall remain valid and in full effect from the date the advance payment is 
received by the Supplier under the Contract and until the Goods are accepted bv the 
PROCURING ENTITY.

Yours truly.

Signature and seal of the Guarantors

[name of bank or financial institution]

[address]

[date]
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SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP22Z1600Se

CERTIFICATION AS A DOMESTIC BIDDER

This is to certify that based on the records of this office, (Name of Bidder) 

duly registered with the DTI on_______________ ,

IS

This further certifies that the articles forming part of the product of (Name of Bidder)_______ x

which are/is (Seecifyi_________ .____________________________ !_are substantially composed of

articles, materials, or supplies grown, produced or manufactured in the Philippines. (Please 

encircle the applicable description/s).

This certification is issued upon the request of (Name of Person/Entnv)

connection with his intention to participate in the bidding for the (Name of Project) 

of the National Power Corporation (NPC).

in

Given this__day of. 20 at Philippines

Name

Position

Department of Trade & Industry
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BID DOCUMENTS

SECTION IX - BID DRAWINGS

SUPPLY, DELIVERY. INSTALLATION, TEST, AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS. ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MlnP22Z1500Se

SECTION IX - BID DRAWINGS

CW-CIVIL DRAWINGS

DRAWING NO. TITLE

J

LuukDPP-BDC-17.001 SITE DEVELOPMENT PLAN (LUUK DPP)

PREFAB CONTAINER HOUSE (FOUNDATION PLAN, 
LuukDPP -BDC-17.002 PEDESTAL, CONCRETE STEP AND WALK

DETAILS)

LuukDPP -Rnr 17 nn^L GENSET & TRANSFORMER PAD (PLAN. SECTION &i-uuisurr dul^i/.uuo DETA|LS)

LuukDPP -BDC-17 004 WATER TANK & DAY TANK STEEL SUPPORT (PLAN, 
UUH ELEVATION, SECTION & DETAILS)

LuukDPP -BDC-17 oos SECLUSION FENCE & PEDESTRIAN GATE
.uuo (ELEVATI0Ni SECTION & DETAILS)

J

J
LuukDPP -BDC-17.006 ENTRANCE GATE (ELEVATION, SECTION & DETAILS) 

LuukDPP -BDC-17.006 ENTRANCE GATE (ELEVATION. SECTION & DETAILS)

LuukDPP -BDC-17.007 

LuukDPP -BDC-17.008

LuukDPP -BDC-17.009

PERIMETER FENCE - CHB WALL (ELEVATION. 
SECTION AND DETAILS)

PERIMETER FENCE - RETAINING WALL (ELEVATION 
SECTION AND DETAILS)

SEPTIC TANK AND OPEN CANAL (PLAN, SECTION & 
DETAILS)

LuukDPP -BDC-17.010 OIL WATER SEPARATOR (PLAN. SECTION & DETAILS)

LuukDPP -BDC-17 011 FLAG-POLE & PERIMETER LIGHTING POLE
FOUNDATION (PLAN. SECTION & DETAILS)

LuukDPP -BDC-17.012 DIRECT BURIED STEEL POLE (DETAILS)
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SECTION IX - BIO DRAWINGS

SUPPLY. DELIVERY. INSTALLATION. TEST. AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS. ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK. SULU

MinP22Z1500Se

LuukDPP -BDC-17.013

LuukDPP -BDC-17.014

HAZARDOUS WASTE AND SOLID WASTE STORAGE 
(FRAME ELEVATIONS)

HAZARDOUS WASTE AND SOLID WASTE STORAGE 
(FOUNDATION AND ROOF FRAMING PLAN)

J
j

f

J

LuukDPP -BDC-17.015 HAZARDOUS WASTE AND SOLID WASTE STORAGE 
(PEDESTAL FOOTING AND RC CONTAINMENT WALL)

I HMtnpp pnr iTnift GUARD POST (FOUNDATION PLAN, ROOF FRAMING LuukDPP -BDC-17.016 p]M mD DETA||_S)

I iiiiknpp Rnr i7 ni7 PUMPHOUSE (FOUNDATION PLAN, SECTION, LuukDPP -BDC-17.017 eLEVAT10N & DETAILS)

LuukDPP -BDC-17 018 PUMPHOUSE (ROOF SLAB, BEAM SECTION AND

I iHiknpp Rnr n mo FOST FOUNDATION AND CONTAINMENT WALL (PLAN, uuuKurr -dul^ i /.u i» SECTION & DETAILS)

LuukDPP -BDC-17.020

LuukDPP -BDC-17.021

FOST FOUNDATION AND CONTAINMENT WALL 
(REINFORCEMENT, DRAIN AND BLOCK OUT DETAILS)

FOST DRAIN PIT AND VALVE BOX (PLAN, SECTION 
AND DETAILS)

J LuukDPP -BDC-17.022 GROUTED RIP-RAP (PLAN & SECTION)

J
J

J
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POST

S TE DEVELOPMENT PLAN

LUZON

VISAY

MINDANAO

LOCATION PLAN
Horra SOLE

LUUK. 8ULUHfwsrTF

SUU&IAND

VICINITY PLAN
Mt TO (M£

NOTES:

a - PERWETER UCHTINC 
ST - SEPTIC TANK 
P — TRANSFORMER PAD 
fP - FUG POLE 
DP - DRAIN PIT 
VQ — VALVE BOX 
DT — DAY TANK 
PH - PUMP HOUSE

- PERIMETER FENCE -I
- SECLUSION FENCE
- OPEN RC CANAL
- GRAVEL SURFACING

X?y/7r/777. - PERIMETER FENCE-2/
(STAINING WAli

- GROUTED RIP-RAP

- RETAINING WALL

1. All nUENSIONS ARE IN UlUJUETERS UNLESS 
OTHERWISE INDICATED.

2. THE CONPACTOR SHALL VERIFY ALL DIMENSIONS 
PRIOR TO CONSTRUCTION. THE NPC SHAU BE 
NOTIFIED OF ANY DISCREPANCIES OR 
INCONSSTENQES.

3. DIUEN90N SHALL TAKE PRECEDENCE OVER SCALED 
DRAMNCS.
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. 4—ISfflirtP AHCHOft KH.TS 
W/ STD. M/IS ft (USHERS

4-18mm* VERDOW. BARS 
. (MTH lOnvn* DES SPACED 

ft 200mm O.C.
■ 4-16mm* BARS BODMAYS

NOTES:
1. AU. DKNSMNS ARC IN ULUICTERS UNLESS OTHERWSC 

SPCCF1ED.
2. FDOTMC OESKN BASED ON AUOOABIC SOIL PRESSURE OF 

1<4XPo AM TO BE VBVY BASED ON ACTUAL SOL CONOTTION.
}. THE UNIUUU 20 DAY CTUNOER COUPRESSIYC STRENGTH OF 

CONCRETE SHALL BE 20.7HPa FOR PEDESTAL
4. THE HINUKU YIELD STRENGTH OF RONFORCEUCNT TO BE USED 

SHALL BE GRADE 40 (27UPo).
5. ALL REMFORCBK STEEL SHALL BE OETAAED AND PLACED H 

CONFORMANCE WITH ACI-S1B.
8. THE HDGHT OF PEDESTAL SHALL BE REFERRED TO THE TABLE 

BELOW.
7. WORK THIS WITH ARCHITECTURAL DRAWINGS.

BOO

. IDOmm THE SAND 
AND GRAVEL BEODINC

PURPOSE H
CONTROL HOUSE SOOnvn

BUNKHOUSE WITH 
STORAGE ROOM 500mm

SECTION
PF

TYPICAL FOUNDATION PLAN
SCALE 1:75

g n
2S0

SCO

. 4-1«nvn* BARS 
B01HWAYS
4—IBnunP WRT.

'BARS WITH 10mm* TIES SPACED 
ft 150mm O.C.

PLAN

PEDESTAL FOOTING (PF)
SCALE 1:40

10mm* ft SOOmm 0£.
10mm* ARRANGED 
AS SHOWN

„Fa {PREFAB. CON1ROL HOUSE)

CONCfSIE WALK (SEE DETAILS)

COVPACTED GRAVEL FU WIIH 
lOOmm THK. CHB BOTH SIDES 
(PROVIDE CHB REINFORCEMEHT OF lOmm* 
VERT. BARS ft SOOmm O.C. AND 
10mm* HOR. BAR ft EVERT 2 LATER)

1-12mm* LONG. BAfS

LVl'.-.-.i-vir

10mm* BARS ft 550mm O.C. 
10mm* BARS AS SHOWN

100mm THK. SAND AND CRAva 
8CD0MC

100mm THK. SLHO AND GRAVEL 
SURFACNG CONCRETE WALK DETAILS

SCALE 1:25

CONTROL HOUSE CONCRETE STEPS DETAILS
XALE 1:20

IWIM»IK«BM
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SECTION A

.lOOnvn THK. SAND 
MB GRA\a eEDOMC

-REBAR B
antiwous

J^JONTFUER

•10 BARS 0
.lOOmrn THC SAND 
AND CRATEL EEIONS

SECTION B
DETAILS •'A1

CONCRETE GENSETPAD
SCALE

12min» BAR AT 
20001 O.CB-K

ora:n ditch

GRAVEL SURfACE

OOmrn THC SAND 
* GRAVEL BEDDtiC

1 LW.S.
IT1

SECTION A
R

TOrrmt BARS 
^ACED AS SHOM 

THK SAND 
AND GRAVa BEDOHC

12nuM BAR AT 
ISOM O.C&K

SECTION

DRAIN DITCH
iVEL SURFACE

lOOnm THK. SAND 
k GRAVEL BEDDINC

3 0V oa

SECTION B

If

r"T'

or TRANSFORUElj

PLAN

TRANSFORMER PAD
SCALE NTS

TO aw.Sf

3mni THK CHECKERED 
"STEE PLATE COVER

PLAN 

DRAIN PIT (DP)

GRAVEL SURF

SOinn* uPVC VCEP HOLE 
lOnvn* HOnZCNTAL 
BAR WTH lOmn* VERT. BAR 
SPACES AT GOOmm O.CB.K 

LONG. BIRS

NOTES:
1. HNKM COMPRESSIVE STRENGTH OF CONCRETE SHALL BE fe- 

207 MPa (3000 pM) AT 2S'DAY PERIOD.
Z. RQNFORCMC STEEL BARS SHALL CONFORM TO THE REQUIREMENTS 

OF THE PMS FOR DEFORMED STEEL BARS GRADE 275,
3. DC DESWN OF THE GEHSET AND TRANSFORMER PAD FOUNDATION 

AND MOUNTING DCTACS SHAU BE PREPARED BY THE 
SUPPLJER/CONTRACTOR SUBJECT TO NFC'S REVIEW AND 
APPROVAL FINAL OHENSION SHAa BE AS RECOMMENDED BT THE 
COUPMENT MANUFACTURER IN CONStDERATION X THE HNHUH 
REOUIREHENTS.

A. WORK THIS WTH ELECTRICAL AND MECHANICAL DRAVANCS.

CHB ZOCALO WALL
SCALE NTS

KV, OAtt 1 .. .MUR v.nsmtt_________ vr fcca mo.
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sc BASE PLATE 
DETAIL

-0§

I 7S(75l(6mm 
-nmiM BAR 

SUPPORT «OKD TO 
eCCREREO PLATE

a
FRAMING PLAN

L 7517516mm
ANCULAR BAR
<iERT. SUPPORT

$ 
g— I*8!

FOUNDATION PLAN

200

L TWTSXSmm 
'ANSLAiR BAR 

SUPPORT

ISO

i ?
L/1

l2minPl(7Smffl 
ANCKOR BOLT

L TSXTSXSmm ANGULAR 
BAR VERT. SUPPORT
BASE PLATE isoxison^
CONCRETE PEDESTAL

FGL

GOO X 600

L nXTSXGmm VERTICAL 
SUPPORT tELDED TO 
BASE PLATE
4-12mm« X 7SUU 
ANCHOR BOLTS

«->2nim« VERTICAL BARS W/ 
lOmmP TES SPACED • 20Dtnn O.C.

NOTES:

5-l2mrrr* BARS BOTKWATS

IQOnvn
SAND AlO GRAVEL 
BEDDOiO

1. AIL OUNSIONS ARE « UUJNETER UNLESS OTHERMSE INOICATD.
2. USE STTtUCIURAl GRADE STEEL SHAPES. BARS AND PLATES 

CONFORUMO TO ASTU A36.
S. AIL KIOWC RORKS SKAU BE IN ACCORDANOE NTH 1NE LATEST 

EDITION GP TME ANERKAN RELOLNC SOdETT.
4. ALL STRUC1URAL STEEL SHAH BE FABRICATED AND ERECTED IN 

ACCORDANCE MIN THE AISC SPECnCATIONS AND CCCE (f 
STANDARO PRACnCE.

5. MRK THIS WTH AND MECHANICAL DRAWNCS.
6. FINAL DIMENSION OF WATER TANK SUPPORT WILL VARY 

DEPENOINC ON THE WATER TANK TO BE SUPPUED 
WHERE:
0 - DIAMETER OF THE TANK 
L - LENGTK/HEICHT OF THE TANK 
H - HEIGHT OF THE WATER TANK SUPPORT 

(TO BE VERinED PRIOR TO CONSTRUCTION)

WATER TANK PEDESTAL FOOTING (PF)
ELEVATION BASE PLATE DETAILS

SCALE 1:20

WATER TANK SUPPORT

L TSXTSXSnvn 
"ANGULAR BAR 

SUPPORT

SEC BASE PLATE 
CCTALS

L TSXTSXemm
ANGULAR BAR
TCRT. SUPPORT

L TSXTSXSnvn VERTICAL 
SUPPORT mOQI TO 
BASE PLATE
4-12mmP X 7SMU 
ANCHOR BOLTS

FRAMING PLAN

DAY TAW
{SS OCT. k SPECS)

§

8

PF 1

FOUNDATION PLAN
750

DAY TANK 
( EE DET. k SPEL >)

z /
.LTSXTSXtmm 

ANGULAR BAR 
SUPPORT

600 X 600

ISOnvn THK. GRAVEL 
SURFACING

«-12nvnP VERTICAL BARS */ 
lOfnrrA TES SPACED 0 2C0mni O.C.

S-12mm* BARS BOWWATS

100mm
SAND AND GRAVEL 
BEDDING

DAY TANK PDEDESTAL FOOTING (PF)
SIDE ELEVATION FRONT ELEVATION

DAY TANK SUPPORT
SCALE 1:40

PA1C ............... MWEtf.imON rr MS. no. mo.
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WATER TANK A DAY TANK STEEL SUPPORT
(PLAN, ELEVATIONS, SECTION 6 DETAiLS)
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SEE DETAIL A-TO. OALVANIZEO ,cr .
SECTION Y / CYCLONE WAE 566 Dt,AJL A—\1

mmm
I i

WALL roo WALL FOOTING

Mmm* PVC PP£ 
WEff HOLE

WELOCO

-I2nun* BO-T

oOmm* C.L
E. Ot. 40

ICrTunl QJ.
PIPE

WELDED
20mmX4n»n 

FLAT TENS OH BAA 
TO BE MSERTED NTHW 

THE EW PAAT Of 
THE MTERUNKES WRE 

AND PAINTED WITH 
CORROSION PROTECTION

SSmm* C.L PIPE 
40

STD. GALVANIZE 
CraONE WIAE

Qi
l!

DETAIL *A* SECTION Y

ZSmrn* C.L PIPE CASMC

AO

VERIFY 2000

SECLUSION FENCE ELEVATION
SCAl£ 1:J0

20mm ROUND BAR 
KAMU WELDED TO BOLT

6mm TMK SLOTTED STEa FLAK 
HA9 W/ 10mm* ROUND BAR LOOP

,—20mm* BARREL BOLT

ZOO X 200.

F.Gi.

VXVXv^I

■f!
-BLOCXOUT

2-LAYER 150mm CHS WITH 12mm*
YtRT. BARS • 600 aa AND 12mm* 

lOR. BAR AS SHOWN WITH MORTAR TOPPING
.TOP CF CRAVEl SURFACMC

I GRAVEL SURFAONC

--------------

600 X 600

4-12mm* VERTICAL BARS ai
ANP lOmmf 1ES 0 ^ A
ITSmm aa > ^

3-12mm» BAAS
BOTKWAYS

DETAIL 'B*

NOTES:
1. Aa OUESIONS ARE IN HUIHETERS UNLESS OTHERWISE 

INDICATED.
2 PLANAAYOUT OF SECLUSm FENCE TO BE CONSTRUCTED ARE 

INDICATED IN ELECTRICAL DRAWING.
]. WORK THIS WTH ELECTRICAL DRAWINGS.

100mm 1HK. SAND AND CRAVEL 
BEOOWG

400

WALL FOOTING

12mm* TRANS. BARS 
SPACED • SOO a& 
J-I2rrm* LONG. 
BARS

SCALE 1;1S

PEDESTAL FOOTING
SCALE 1:15

’/r.) MTWEOFRCVBOI
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AGHAM ROAD. DIUMAN. QUEZON CITY
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FENCE .■5100

F.OL V
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aoLv

BilWtD IW
STB w HJ.V. sm wiq

" • .'Rnitaw wMi* 
(SEE OCTALS)•

SOnunI C.L PIPE S40 
CATE FRUmC MIH 37mtn*
CA PIPE STFFENERS GAUGE flO CYOWE <MR£

(rxj* OPENING) leOED ON) 
2-2SmmX4mffl FIAT BAR

-rJ t--——-1
■'.I

CATEtWCE 
[SEE DETAL)

lE BEAM
!V'dVAX'*.V

IE BEAM

NOTES:
1. Aa OKNSKHS AK n UAWEIERS UNLESS 01HEMISE KKA1ED.
Z HRK IMS ORAMNC MTH THE STE DEVELOPUENT PUN FOR PROPER 

LOCATION Of PBaUETER FENCE-

lOOU THK. SAWI 
AND GRAVEL 6ENNNG

TIE BEAU 
EXCAVATION LME

8-*Zmm» BARS
BOTHNAIS

ENTRANCE GATE ELEVATION
SCALE ISO

1000
2SOO VARE5 win

4-12nun* VERT. BARS W/ 
'lOnvn* TIES 0 250 OX.

G-I2nvn« BARS
BOTHWAYS

VF.GL
« 2 RSB •

250 O.C.B.W.
O.G.LV

lOOfnmTTK SAND 
ft GRAVEL BEDOMC

PLAN
250 4-l2mml HAM BARS MTH 

'iflmm* STFRUPS 0 150 ac
e CONCRETE RAMP DETAILS

SCALE 1M

tOOHA THL SAND 
ANO GRAVEL BEDHNC

TIE BEAM
5Ckivn« BAR DOOR 

FRAHE HMGE JAMB 
ROUNDED PORTION

6im THK. DOOR 
FRAME UOUNTING 

PIVOT

SECTION

e DETAIL OF GATE POST

IB X 75mm
STRAP BAR

GATE H NGE
SCALE 1:40

WHKOAIIMIM..
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SEE SPOT 
DETAIL ’A’'

ocLvr
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----------1 ............... . RAPRFn vnf •' ... "•

• f» <T»»m f!»iv .mmi w»rl* ,|.
oA 8
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1 1 1 1 1 1 1
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At ..lAi ... J . 1 , 1 , I , 1 8
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NOTES:
1. HL lM€ienC M 4UCIOS (M£SS OTVOWCC spccncp.
2. IHHM CCUntESSK SnOCTH OF CONOOE SHkL K 

Fc - 2DJ0 m AT 20 tKI$ fOKC,
i. HI ROfCMCWO aMB aWL COtfOnn T< UJCST 

BeOUBQSflS or A6 RR 0S9 n«E m,
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coinoui V ocuo IK.
6. mac TV6 OMHO «I>M>C an OCitlOMOa FUN rCR P«F9 

UCJVN OF IS9MC MIS NO SCUSOH FtMC.

©PERIMETER FENCE -1 (ELEVATION)
SCALE 1:50 VERIFY

O.G.Lv

3-LATER 150mm CHB MTH 12mm* 
VERT. BARS 0 600 aC. AND 
12mm* HOR. BAR AS SHOW MTH 
MORTAR TOPPING

12mm* TRANS. BARS 
SPACED 0 300 O.C
3-12mm* LONG.
BARS

100mm THK. SAND AND ORAVa 
BEDDING

10mm* PLAIN BAR 
TIED AT REBARS

PRE-CAST
CONC. POST

DETAIL-A-

• 4-12mm» VERT, BARS 
W/ 10mm* TIES 0 250 O.C.

SECTION A-A
NTS

©WALL FOOTING DETAILS
SCALE 1:40

J

J

RFV. OATe HkTURECFACVOCN rr 0¥D fSCL. APVO.

NATIONAL POWER CORPORATION
AGHAM ROAD. DIUMAN, QUEZON CITY

■Mcrr- im.T, own1. MfTAUATM rur, «• c 
tauwei or PUMT m TM 

UmiCM ■■PT.TNVIPMO.WUI

PERIMEI^R FENCE • CHB WALL 
(ELEVATION SECTION AND DETAILS)
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CCMffilt post 
(SEE DETalS)

[S
p

vo.aL

BA«g& Wf
»(g 3TMMP GALV. STEEL Wt£)*

' i -

SOMliPAilcas .< -4 ; .'
' > flwoflcw .ixm >. , w

• ir- 77! ' ' I '•^ • -1
>. RCTAIMNG WAIL . ^ • 

' . * (SEE DHA3LS), 4

I

* • . 4. 
. . Q

4

« i RCTAKNC WAa . ^ .
: * : V • (SEEOCTAIS), , . /

—1 L—1_ ___I

EVERY 3,OOM EVERY 3.00M

J------12 UM A VER1KAL GABS
ft 300 uu ac.

CCNCfllTT POST
(Sa DCUli)

tJ-vf.RL/aau
* *

V F.G.L/O.GL

g|

12 UU « HOfirZ. BARS
ft 300 uu ac

12 UU A BARS 
ft 300 UU O.C.

12 UU A BARS 
0 300 UU ac.

-

s
-

o> r

]

1
v>
LiJ 4p J

1
1

V0.C.L 4
J

100UW me sue. 
AND CHAWa ECD0M6

e PERIMETER FENCE -2
RETAINING WALL (ELEVATION)

© RETAINING WALL -1
soil 1M

SCU£ 1:40

1A

VF.0.L

4-12ild 4 NtFT. WS
W / ID (Tvn R 1S5 • 

ft 250 OX.

o’
lO
CX I

25

1300

12 fnmA BARS 
* SMtOAS 9ttm

IS m ASCFT1CAL 8A« 
9 300 W

1300

© CONCRETE POST
SULE 1:40

sou* rfve KUS 
spias evsn’ i.cm

SECTION "A"

100 100

TMC

eoatni pcst
(SEE DETALS)

V r.ci./o.c.L

NOTES:
L ML ObOSONS AAC H hUCTSRS UNLESS OTUCMQS SFCOTCD.
t uNuiu cou^sssNi sntoctH or comocie swa bc

f C - 20.70 li>e AI 2S DAVS PC»0.
3. ML RfiNrORtWe BARS SHUL CONfOM TO THE urtsr 

REQIIRQEWTS OT PNS FOR 0S8 CRAC£ 275.
4. Aa ASFSnS OF CONSTIMTUH AM OCMJNC cr ROFTOKSUEMS 

SWi BC h ACttRUNCC TIC lATETT EDTQH OF THE Ad COOL
5. TVe TCP or RCTANHC WAUS SHU K LfVCCD TD TW 

CONTOUR OF CROUNO UC.
A. WORK THS ORWMC WIIH 1>C SHC KVtUPUEKT FIW FDR FROFCR 

LOCATXM CF REUHHC WLL5 AW SCCUJ9CN FChCC

12 UU A HOABZ, MS 
0 300 uy OX.

12 UU • BUG 
ft 300 UU OX.

IB mi A BNtS 
ft 300 UU 0.0.

.100UU UK SMO 
AM CRAVa eCOHO

SeCTlON A 
0ETA;L OV FILTER

© RETAINING WALL
SCH£ 1:40

L1„L__
I n*. I o*:« ■
»»> *^-4Lw^9K,T9J

HMUN(VRCV«04

NATIONAL POWER CORPORATION
AGHAM ROAD, OILIMAN. QUEZON CITY

peAcrr w»HV. mlmav. mtuiatwh, im, mo cdmmbmhno or a v m nr 
nMVV*' noou>jt o«tea ocncmtiho tfri, amocmicd eucriBu. ummit a 

MLMCI OrruMT re* THf UCraVKAINK or (tfWAMM H UML MAil 
ICCATXK MOT, TMOU4>rO, MU

mu: PERIMETER FENCE / RETAINING WALL
(ELEVATION SECTION AND DETAILS]
8V CHO DATE

oewreo
BUWN
REVIMO PfShOPAA DCRIMWT.
cMumon
ELEC
KfM

SUMTTm ____H.
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J

ttmm$ BOT. BARS 
9 200mm O.C.

CHAUCR-2
oweot-i n

OUTl£r PIPE
CMHBBi'3

UAMHCLE

500
too 500 lOO (vEBFT arv. or rcL A tappmo 

POHT PftOH TO CQigrejcncwl

. lOnvnt BMS
SPUED AS SHOm

-lOnvnABARS 
• SOOmm aC.

lOOnm T)K SANO AND 
-CfWKL BCDOMO

lOmm* TEMP. BARS 
• 200mni O.C.

UANHOU CWER (TTP.)
WITH SIEa FRAME PROTECTION

PLAN

OPEN CANAL SECTION
SCALE 1:10

At) SPUE
ni T PIPE I

CWUSER'I

1/10 SUPE

3 OUTLET Pft

12min» VERT, BARS 
0 2Mmm Of.

lOmm* HOR. BARS 
« 200nun O.C.

lOOmm T>K SAM) ANO 
CRAva KDOMC

lE 1

1 0
------- -----------------

4)

PLAN

500

I2mm< • 200mm 
• O.C. 6.W.

SECTION ’A-A1

SEPTIC TANK

__ 12mm* UFT
\HUei£

i{ J ^ _____________I i
_12irant BARS PLACE

SCALE 1:30

AAO SPACED AS SHOm

SECTION *B«B*

MANHOLE COVER
SCALE 1:15

.MMEQUEVm..

NOTES: 
1.

2.

ALL SlUENSIONS ARE IN UlLiWETERS UNLESS OIKEMASE 
KKATED H THE DRAMNC.
REINFORCHG STSL BARS SHAH. CONFCRU TO THE 
REQUIREMENTS OF THE PNS FOR D0ORLCD STEEL BARS 
GRADE 275.
USE UNPlASTtaZEO POCWUm. CHLORIDE (PVC) PIPE 
CCtfORUNC TO IS0443S OR EQHVALENr.

12iran* BUS 
'ARRANGED AS SHORN

NATIONAL POWER CORPORATION 
ASHAM ROAD. OILMAN. QUEZON CITV

fner. BtumR MvuMiaiL Tvr, m» c
MANBl OP Puurr MAIM ■ 

lOCATOt m

SEPTIC TANK AND OPEN CANAL
(PLAN, SECTION « DETAILS)

vr on one
KWfkB
PMB)
RMe nWCPUL BUpH/MCNT.
CMJSOfT
UC
UEOt

KMio. UuUIPP-BDC-17.009 meau MlnP22Z19MS«

ue ASSHom BID DRAWING



!sa^ _

OOmir* PVC
IHLfT PP£

PLAN

Jnim IHK. CHECKER®, 
STEEL PLATE CW€R

SEE DETAIL *A*- 
W as.

HCtE OF HANDLE UFTIHC BAR 
JUU THK SIEB. PLATE 
W/ANQAAR FRAME 
IDCnun* PVC OUnn PIPE

fan ML CM.VM2QI Sn

SECT ON B-B

SQiSOnSm
STEEL PLATE

12nun » un HANDLE BARS 
(RCT1IACIABLC)

ISnvn A HOLE

tSrvn FUET KID

HANDLE BAR DETAILS
SCALE NTS

SAND i GRAVEL BEDDING

SCALE

3mm THK CHECKERED STEEL
1 PLATE COVER w/ STIFFENERS 

AND SLB>P0RI3
,|L5000a KIOED TO 
uANCHOR BARS

L5CVnmx50mrc(5mni ,, ^ 
STFFE«RS«300 OX.I »

|10rrvn« ANCHOR BARS 
JSOmm ac

SANITARY TEE 2mm* BARS 0 300wn 
^l&nm* BARS

TOOmin* PVI LET PIPE

I2mm» BARS 0 SODtvti aC 
I2mm» BARS 0 200mm O.C.

SAND At
GRAVEL BEDDING

FCL/DCL

lOCUl* PVC OUTLET PPE 
TO BE TAPPED TO THE 
DRAMAGE STSTEU

DETAIL 'A'

Smm THK GALVAMZEO STEEL 
TROUGH (TO BE PAMTED)

(MkiDi SUVACQ

DETAIL 'B'
SECTION A-A
SCALE T;30

M7LC£VPtEVnCM

NOTES:
I.

2 
3.

AIL HCNSONS ARE N HUUETERS UMISS ORBntSE 
KKATED.
■MM COUPRESSnE STRENGTH (F CCNCRETE SHALL K 
Fc - 207 HPa AT 28 DAIS POMa 
AIL RarOROR STEa BARS SUU. CONFORM TD THE 
LATEST REQURENENTS CF PNS FOR 0E7CRKD STEEL LATEST 
PROMSCNS OF AO-318 coot
AIL ASPECTS OF CONSTRUCTION AW KTAUIG OF 
REIFORCEICMIS 9IAIL K N ACCORDANCE HTH TIE LATEST 
PROWXMS OF AO-318 CODE.
SEFCRE DC START IF THE CCNSIRUCIKW. VOTr THE 
GRAMACE STRUCTURES • ELEVATKHS COMCCTD TO TIC 
M.-KATER SEPARA7CPL
AFTER THE GGUPIETEM (F DC CONSTRUCTHN. TIC 
Ol-IIATER SEPARATOR MUST GE FILED MIH WATER UP TD 
DC DOTTOU RH OF THE STEa TROUGH.

NATIONAL POWER CORPORATION
A6HAM ROAD, DIUMAN. QUEZON CITY

n»LY. OAMTt MrMUkneK tot, mo c ■oowmi cum oosmtm sm nmmm i 
■njwciwpfaMnfoitMMU^mnioigiM

MQjCCT:

lOCAUX MOT. fNCMkfS, MU

OIL WATER SEPARATOR
[PIM SECTION iOETAlS)

r 0«9

CCSMP
CMiNli
nevcne naCTi^BCR /MO<T.
cMLNorr
QCC
ICOl

Luu)iDPP-BDC-T7.010 «««.«. MlnP22Z1500Se
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■ ! 
. 1

------1 1 * (S7Awi») OL PK
SOCDWE40

yy/z/y/yy/AV/TT/. f.g.l

FLAG POLE ELEVATION
SCALE 1;IS

\ :■■■: .A iGOOUBXliin
U , ■ ¥ I

■ I }• (J7irm») OL PfE 
SOCME40

- r (SOrarP) eUCXOUT

4~iann* wnCAL BARS 
■1H 10iai* 1CS SPACED 
AS SOM

¥COKPAnOIT

f.6L

SAND AM) CRAWL 
GEDCWC

400

4
f

800

SECTION SECTION

4-12mM VERTICAL BARS «IH 
1CMM KS SPACED AS 
SHOW

PLAN

FLAG POLE FOUNDATION
SCALE 1;IS

NOTCS:
t. Aa MCNsns ARE w uuieiQts iiuss onewsE mouted m 

DCDRAM&
1 RBWOiCMC STEEL BARS 9<Aa. COmn TO DC SOMOCNtS OF 

DC Pie FOR DCRnCD Sim BARS ORADE 27S

’ TmCAL ANCHOR BOLTS AM 
BASE PLATE COHCnaNneL 
OEPEW CN DC UCHTMC POE 
SUPfUBTS DATA)

4-TBnnP WET. BARS »/ 
lOnvnA TCS • 20CUN OCX

5*10nimP BARS 
BOIHWnS

TOOivn DK SAND AM 
CRAVEL 0CDOIW

4-ISnMP VERT. BARS 1/
' lOimt ICS • JDOim 0.0.

BOO

400

-ANCHOR Bai

e 6

o o

-S-IBnvn* BARS B.I

PLAN

PERIMETER LIGHTING 
POLE FOUNDATION

%Al£ 1:20

NATIONAL POWER CORPORATION
AU3KAM ROAE>. EMUMAN. QUEZON CnY

ucunt mm.umtin.MAu

FU6 KC£ t PSOMETBi U6HTM6 POLE FOIMDATION 
(fW. SECTION&0ETA1S)

IT CH9 MIS
SJH1IU2 __^^^j^roC2AcaoKo

GMM
rwcrwt&cRfWKKf. •//> cpfaiBtrif

CMMVKT JSS-BPP
MPTN

jUgapn
LuuUIPP'BDC-17.011 AKiaio. MinP22Z1S00S*
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PCIE UARKINQS 
(SAiHR

lUMJFACIWra'S
«UKMG(SUPl£)

6UM THK. TOP 
PLATE COVER

CENTERUNE Of
ho£ at pole face

HOLE PLANES
SCALE NTS-

NOTES:
1 ML DUOSCNS AK K KUWCIEBS IttUSS orhSMI SKOfED.

I ^ TO OLCr^
t «e THE DUACTOS AK
4- E^fS^wO^TAW ACSOSSW FIAT SURFACES.
5. WEJWWAl FOR PO£ SUU. BE S4a*>o (XW) UltBAJU ttlD

7.
1 «S«B sS^Ie 6UU TWX BOeCB CKAHNEL SECTOI 

nowo «TH ew !«« STTFUCR fWTI «CLD€D AT 3COftl CN

a ^*»Aas am be sm mot ahcuiar section, iflpis
AND HOLE LOCAIKNS 8m BE REFERRED TO ELECTRICAL C«A»«S. 

10. WORK THIS WTH ELECTRICAL DRAWINGS.

TOP PLATE (SECTION A-A)
SCALE NTS

D r— STIFDfR PLATE

M si

i 7(1
3.05m (lO'-O’)

BOTTOM
PLATE

COVER

RnTTQM PLATE (SECTION B-B)
SCALE NTS

CROSS ARM DETAIL
SCALE NTS

rttiV

CROSS BRACE DETAIL
SCALE - ^

0A*6t

SHAFT INFORMATION

25 ft 30 ft. 35 ft. 40 ft
DESCRIPTION''"'''.^

TIP DIAMETER 150mm 200mm 200mm 200mm

BUTT DIAMETER 240mm 260mm 300mm 320mm

THICKNESS 4mm 4mm 4mm 4mm

PI FVATION OF STEEL POLE
1^40

SCALE
«f A I CUTE lUILfCCrCEVt Ota.

NATIONAL POWER CORPORATION
ACHAM ROAD. DIUMAN. QUEZON CITY

smssaessssiss--]
locxrot <Mr.TAilgXATO.liUU ---
mu DIRECT BURED STEa POLE 

(DETAILS)

tr CMV

K90CD
OMM 1
«voe MHCM.tNCAJAM<r,

CMMort
BB.

SaNnCD:

KOA AS SHOWN BID DRAWING Pi. 0



© ©
4f)on 1000

*EL

FRAME ELEVATION AT GRID^
------------------ 1:75SCALE

FRAME ELEVATION AT GRIDJ
----------------------------------------------------------------1:75

SCALE

LC-ID0<5O<t5i3 MU 
PURUHS SPACED AS 
SHOVM W/ CLEATS 
L-S0x5Dx3 MU 
LATTCED RATTER - 
L-50i50x5 MU TOP ie 
BOTTOM CHORD, VERT. AND" 
DIAOONAL BRACINGS 

-LATTICED CIRDER-

-SOnvr* C.I. PIPE SCH. 40------
100mm» G.I. PIPE SCH. 40 

"COOIUN

-100mm THK. CH9 
CONTAINMENT WAU PARTITION 
(H>IOOOUU) PLAIN CEUENT 
PLASTER rNISH

LATTICED GIRDER

LATTICED RAFTER - 
L-SOxSOxS MU TOP It 
BOTTOM CHORD, VERT. ANO 
DIAGONAL BRAONCS 
LC'100i50x1Si3 MU 
PURUNS

LATTICED ORDER - 
,L-50x50x5 UU TOP * 
BOTTOU CHORD, VERT. ANO 
DIAGONAL BRAONCS
SOmnit 0.1 PIPE SCK 40

TOOmml G.l. PIPE SCMED.40 
COLUMN

lOOmm THK. CHB 
CONTAINMENT WALL

NOTES:
I Aa DIMENSIONS ARE IN MIUJHETERS UNLESS OTHERWISE 

INDICATED.

rf D-v-r

TOP OF FRONT 
XTTlffll ORDER

CHB NTTRIOR 
Y Mill PtRTmON

FRAME ELEVATION AT GRID A
1:7S

KATTOHAL POWER CORPORATION
AG HAW ROAD, OIUMAN, QUEZON CITY

sfciicL MinP22Z1500Sanc.Na LuukDPP-BDC-17.013
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4
s
§

250

• locmn CM. U PK

10mm Tut STEEL PLATE •/ 
4-2S0mm ANCHOR SOUS

■7^
lOOrnn IHt COHCSDE SLAB ■/

77
§

I
L±izf

.lOnrN REBLDS BaXknn OXA*.

4-1 Em# VERTOV. BWS
«/ lOmn# TES SPACED 0 ISOnm 0.0.

-EXEMUm PA1UC

.5-1Snr# BOTTOy BUB 
BOTHRUS

J-IOmr# 
LOW MB

• XO O.t

2-100mm» 
HOnZONTAl BUS

lOrnn* VERDH. SUB 
• BOOmn OX.

1MLCHS

lOOnm DK SW 
AND GRAVEL BEDORC

lOOmn TTK SWD 
~AW GRAEL KDCBC

SECTION

-L
& uT

950

5-lSmn# BOTTOU BUB

4-16nvi# VERHCAL BUB 
W/ lOnM TIS SPACED 
0 ISOmm OC.

CONTAINMENT WALL (CW-2)

4-12im# > SSOnvn 
ANCHOR BOLTS

lOnm 7HK. STTFINER PLATE

TYPICAL BASE PLATES DETAILS

too

e
PLAN

FOUNDATION DETAILS (CF)
SCALE IdO

SPPGL

3-12mmA
lONC BUB

2* * SIEa PK FRAME SOL 40 UBECCCD TO 
CONTAMKHT WU.

lOOnun 1HK OCNCREIE 
SAB «/ lOnm*
REBARS OSCmn OC.B.R.

I Own* VERT. BARS • BOOmn OX AM) 
lOmmt HOR. BAR AT EVERY 2 LAVER

lOOmm TKK. CHB

lOmmt TRANS. BARS • 300 00

tOOmm THK SAND 
AND GRAVEL BEDCANC

CONTAINMENT WALL (CW-1)
SCALE NTS

•MrUVQfflEVtHM

NOTES:
1. AIL OiCNSCNS ARC N UUHETTRS IHiSS OTHERBSE 

MXCATED.
2. IHMI COVRESSK STRENGTH Cr CONCRETE SHALL BE 

fc • 207 NPd AT 2B GAYS PEBCO,
L AIL STRUCTLRAL Sm 9ULL CONFOtU ID SPECnCAIKMS 

FOR AM STEEL Mft£ ALL ANCHOR BOLTS 10 AUS 
SPOnCAIVOS

4. AIL C0WCC1KKS 9ML BE VQDCD M ACCCRDAHCE MK 
nc AACRICAN (QWC S0CC1Y.

B AU. JCKTS, TICES AID COfeCIIONS SHALL BE FULY 
ngingn

5. AIL METAL SML BE CLEAiCD FRCU RUST AM) PAHTES «1H 
PRUER PAtrt.

7. SIEa cauw comccikn to ccnoete fdum)aiun SHAa 
BE PROVEKD m BASE HATE AND ANCHOR BOLTS

& lORR IHB DRAWS WH RELATED OML AMI ElECiaCAL 
ORAWCS

NATIONAL POWER CORPORATION
AQHAM ROAD. OILMAN. QUEZON CITY

PMsccT. amv. cmnw, mtauatvh, tvt. mb mmmMHS or a x m mv 
rnAVr,‘ MCUM BBML aemiBa am utocmrm cincnimM. tnmmm kMM M- 1.I11-IIMI-II....I.MII.--. n
LOCATION MOT. TinOU lATP, BW

HAZARDOUS WASTE AND SOLID WASTE STORAGE 
(PEDESTAL FOOTING AND RC CONTAINMENT WALL)

trf Q¥B (ME
OCS0CD
MUM i
REWHCD pmcM EMen/MCKT.
CMUHWKT
0£C.
HSCK

poo.“3 LuukDPP-BDC-17.015 snc^ot MlnP22Z1500So

PPAE AS SHOWN BID DRAWING



0
1600

——

WF|

-r

I VJ-^1 I 
ilMRm iSTsuB I 
CM FU. M1M 

hOmm* *300 B.W.1

^-•JX____ -rL:S
L___J-------u^—l___J

CF WF CF

MMX

FOUNDATION PLAN
SCALE 1:50

V0/00 0
4>1$mml VERTICM. BARS 
W7H 10mm* TIES SPACED 
0 150mm 0.C,

5*16mm* O.C. 
B01HWATS

lOOmm THK. SAND 
AND GRAVaeCODWC

SECTION

♦-16mm* VERTICAL BARS 
MTH 10mm* TIES SPACED 
« ISOmm DC.

COLUMN FOOTING (CF)
SCALE 1:20

© 0
600

0

0
8

8

1600 600

NOTES:
1. Aa OaiENSIONS ARE M lAUUETERS UNLESS 01HERWSE 

NOICATED.
2. WORK THIS DRAMNC MTH ARCHHECTURAL DRAWNCS.

-LC l20K40x20z2mm 
RAnERS

LC 100<SOx1S>2mm 
"PUfUS SPACED AS 9I0MN

1600

200

ROOF FRAMING PLAN
SCALE 1:50

1400

E•2-iemm* TCP BARS

STHRUI
I--- 2-

lOmm* STRRUPS SPACED AS SHOWN
I6nvr* BOTTOM BARS

200

S;

200r 2-16mm* TOP 
BARS

L.lemm* BOTTOM 
BARS

SECTION

ft
-EEL-

0

CH6 WAIL. ISOirrn 1HK 
-PLAIN SM. PLASTER RN.

ROOF BEAM DETAIL
SCALE 1:50

r lOnvn* VERT. BARS O 600mm O.C. AND 
-TOnvn* KOR. BAR AT EVERY 2 LAYER 

600mm O.C.

400

10mm* • 
'300mm O.C.

3-12mm*
aA$ 940VM

WALL FOOTING (WF)
SCALE 1:20

tHrjCOFREkCOI

NATIONAL POWER CORPORATION
AGKAM ROAO. DILI MAN, QUEZON CITY

*mmiC«c*mafWATwttucT.*<*iiBiiqriim.Wi**imMC<Mw 
ioc*lot mor. tmcmato. iiui

GUARD POST 
(FOUNDATION PLAN, ROOF FRAMINO PLAN A OETAB.S]

pr 040 EMI
OCSOB
DRMM ____r&oa wwttMienat/woH.
MMICKT
a£c WWCP:
ICO!

IWC.IO Luuk0PP-60C-17D16 Han MlnP22Z1500Ss

BID DRAWING



10mm* HORIZONTAL 
BARS •ENCRT3 
LAYERS CF CHS

10mm* MRT. BARS 0 
SOO O.C.
1SOmm Due CHS

10mm* «S00 OC.
3* 2mm* AS SHOWN

100mm IKK SANO AM) 
GRAVEL eEDDMG

WALL FOOTING (WF)
SCALE 1:20

100mm 1ML SLAB 
ON FILL W/1Dmm« 
03CO L*.

o F/.I.

F.G.L V

5-16mm* BARS

G-ISmm* VtRT. BARS 
W/ 10mm* DES 0 150 
O.C.

100mm 1HK GRAVEL 
BEDDHG

ELEVATION
SCALE 1:20

M

5-16mm» BARS 
eOTKAAYS

S-ISmm* VERT. BARS 
V/ ICVnffl* TE5 0 ISO 
O.C.

PLAN

COLUMN-FOOTING DETAIL (CF)
SCALE 1:20

PUMPHOUSE FOUNDATION PLAN

12mm* LONG. AM) 
TRANS. BARS SPACED 
0 2S0mm O.C.

SCALE 1:50
SECTION

PUMP FOUNDATION
SCALE NTS

wniflEonmisiON

NOTES:
1. HNHUU C0APRES9VE SIRENCTH V C0NCRE1C SHALL K 

fc - 20.70 ITc AT 25 OAtS POaOO.
2, ALL RCVrONCIH6 BARS SHALL ONFCn TO DC LATEST

REoiMEiions CF name national standard fol dsb 
GRADE 275.

5 Aa ASPECTS CF COHSTRVCTIOH AW DCTAAJNC OF 
REtFORtaCNTS SHAa OE M ACCCRDANCE MTH THE 
LATEST PNVSCNS OF AO COOC 

4, DUDOCM CF PIMP FCLNDA1IQN WU VARES N THE PIMP 
TO OE SimCD.

NATIONAL POWER CORPORATION
A6KAM ROAD, DIUMAN. QUEZON CfTY

MitfeT. *^7. MlMW: aMMiimaK iwr. Am caavoaiHj or « s s mv ”7^*. nxniMi 0—fc «*!». A—ootfm tucnw&w. i a- t■MAAaOA AtAATPOATMaiCTAAr ■■Vgl—lAAAA miMA 
Locum UttV.TAiaiMAIQ.IIlil

PUMPHOUSE 
(FOUNDATION PLAN. tECTHN. ELEVATION i DETAILS)

9f CHS MIC
M96»
OMUH
KvntD ntHaNi Bm/Morr,
CrWfCKT
&££
MEOi

avnei H. LMENDOZA

PM*a LuukDPP-8DC-17.017 n»«.MInP22Zi500Se
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lOnunf CONI. TOP 
BUS 0 300 aa-

10mm* UP TO L/4 TOP 
BARS • 300 O.C.

TYPICAL ABOUT-----
THIS CENTER LINE

d l: . l! 1 ' . !

i . ^^ / /
10mm* UP TO L/2 / /
BOT. BARS 0 300 0.&-----' /

lOmm* CONT.BOT. _____/
BARS 0 300 ac

1 1
TO

L/4

I
650 REST eiM

300

2-iemm* TOP BARS, ’ 
■ CONT, * 1 UP TO L/4

. 2-l6mm* CONT. BOT. 
BARS

-2-ISmra* EOT BARS, 2 
CONT.ft 1 UP TO L/2

2-IBmm* CCNTMUOUS 
-TOP BARS i: 0

300

ROOF SLAB REINFORCEMENT
SCALE 1:20

BEAM DETAIL

3X SLOPE .

UNOCRSUS TEXTURE ROOF BEAU 
PAINT BRUSH

DRIP WOJLD 
(R-37nvn)

SCALE

2-IEmm* CONT.
/“TOP BARS */ 10mm*

n / STIRRUPS 0 ISO 0.C

L u
ISO

.2-IEmm* SOT. BARS. 
2 CONT, 1 UP TO L/2

1:20

2-1Smm» TOP BARS. 
'2 CONT, I UP TO L/2

2-l5mm* CONT. BOT. 
~6ARS «/ tONU* 

STRRLPS «150 O.C.

SECTON AT HDSPAN SECTION AT SUPPORT

ROOF SLAB DETAIL
BEAM SECTION
SCALE 1:20

SCALE 1:20

NOTES:
I. ALL DUOGCN ARC H IflllEIERS UtISS 01HERNSE IDCA7T0.
I maul cowfSSSiVE sirencth cf concrete SHAa BE fe -

21170 UPd AT 2S-0ATS PERIOD.
3 REKORCWG STEEL BARS SHALL CCNFCRH TO DC LATEST

REOunoons cf phs for oefcrued steel bars cxak 2TS
4. ALL ASPECTS OF CSNSTRUCTICN AW OCTAAHC OF 

ROFORCElCNrs SHAU. BE K ACCOROAME MTH THE LATEST 
PROMSHNS CF AO ctee.

«v. OMl wnffttficvsoN Ora. atca
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ICOJKK japT TiWf IMTHBIII
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(ROOF SLAB. BEAM SECTKW AW OETAILS}
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NOTCS:
1. ALL nuOSQNS ARE IN MliiMTIOiS UNLESS OTHERWSC 

INDICATED.
2. WORK TKS OftAMNG NIK SITE DEVaOPUCNT PLAN POR THE 

LOCATION OF VALVE SOX AND DRAIN PIT.
J. WORK THIS WITH UCCHAMCAL DRAWWSS.

VALVE BOX DRAIN PIT

TO OR/WATER SEPARATOR

STORAGE TANK-

CONCRETE FOUNDATION

SAND CuSnOn

'V^VWT-
IDOmm THC. SAND AND 
GRAVEL BEDDING

SECTION THRU A

DRAIN DITCH 
CONTAWMOJT WAa-

PLAN
SCALE 1:40

mnj«CIFREW«CH

NATIONAL POWER CORPORATION 
AG HAM ROAO. OIUMAN. QUEZON CTTY

.Y. MAW, Ml ALLA I Ml TWT, $m (
... jjw MA flBounie wtil amocm _ _ 
MAMl OrnMIT MS nc BMIWASOI W Mlt« 

LOCATCK PUT. T MM> »ITQ. jUW

POST FOUNDATION AND CONTAINMENT WALL
(PlMSECnCM&OETAJLS)

rr CHtp VJt
cesoto
aum
BSV&& nWBM BCK/MWr.
OVlMOrT
B£&
ICOI

LuukDPP-BOC*17.019 MInP22ZI500So
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J

NOTES: 
1. ALL QAIEN9QHS ARC M UUACTDS UNLESS 01HERMSC 

NDCAttD.
MUOMI CtUPftESSnC STFCNCTH GF CQHCRC1E SHAa K 
r« • 2a7 yp9 AT 2s dais powa
ALL SnXTUtV. sm SHALL WtfiU TO 9CtfttA1KNS 
FOR A36 sm ««£ ML AMHCR 8aiS TO A307 
SKCnCATIONS.
ALL JCM1S, SPUCeS AM) CQMCC1KNS 9UU K FULLY 
HOLED.
WORK IMS EftAWS NTH RELATED AROmCTURAl AM) 
ElLCnCAL DfUWKS.

100W 1HK. sue ON FILL W/ 
10mm* BARS 0 0.30 U CLC. B.W.

©
BOO

©

©

1 f

©
6500

4000 2500

LATIKED

1 F LAT1KXD

ORDER lATRCED QRKR
H ]-

aUDER LATTKED ORDER

BOO LC-100xS0x1Sx3 UM PURLMS 
• S$CUi aC. COKCltO 
BY L 50*50»3 UU CLEATS

=i r

FOUNDATION PLAN
SCALE

ROOF FRAMING PLAN
SCALE 1; 75

WTiV!0««C»lW>l

NATIONAL POWER CORPORATION
A6HAM ROAD. DILI MAN, QUEZON CITY

MoecT' ll#PLY( DILMIV, ■UTIII UTmU. 1W. AMO
MOOUAII MJ& OSeUlM MT1, AMOCtAlB 
MjiM OP mjm(i pca 1M BAcnmemei) 0*10 

UCATCK IM8T. tiwtw lATO, EUUI

OP S I M KW 
L EOUVtK 

'MBWMUftKMtf

HAZARDOUS WASTE AND SOLID WASTE STORAGE
(FOUNDATION AND ROOF FRAMING PLAN)

tr DM OATS

CC80O
CAWM

PWB)P« 9«R ;/UK>rr.
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ei&x i
KOI 1

SUBNTTSl H. L
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NOTES:
1. ML DIUEN9CM$ ARE M UOMETERS UNUSS OTHERMSE INCHCAIEO.
2. WORK THIS M1H UECHAMCM OAAWNCS.

T uPVC DRAIN Pft 
SPACED AS SHOW

ANCHOR BOLT BLACKOUTS 
SPACED AS Siam

4900

DO 900

lOOmm IHK. SAND 
AND GRAva BEOOINC

AND CUSHION
12mm* VERT. ROAR SPACED 0 200 
10mm* HOR. REBAR SPACED 0 2M 
PVC WATER STOP 0 EVERT 
CONSTRUCTION JOINT

l2nun*~RSAR TIES SPACED • 200 
0-l2min* REBAR 
tOOmm IHK. SANDRGRAIS. 
6EDDNC

DRAIN & BLOCKOUT PLAN
SCALE 1:40 REINFORCEMENT DETAILS

SCALE 1:40

coon nrr am 
(rBaamofNi)

4900

awiiT niaiE MoccK one/- —— obn » 900 400 2100 400 900 1

'll1

3

GRAVEL FILTER
SAND CUSHON

I HIGH DENSITY 
POLTETHUENE UNER 
1.0mm (40 MILS) IHK.

-2‘ uPVC DRAIN PPE 
SPACED AS SHOm

DRAIN SECTION
SCALE 1:40

BLOCKOUT DETAILS
SCALE NTS

wnACcmpitteN n 0*9. tea. Aim

NATIONAL POWER CORPORATION
AG HAM ROAD. DIUMAN. QUEZON CITY

MUErm nmT. sum. mstmimoi. ftti. Mm caaiinaam c« x x jm a 
MMM otKMTxm 401% AHoaub ftcemcN. tjmicirT A

............................afSTMCAlM'...................■MMCt» XtAXt F«a TMf 
lOCXnCH WWT. Td—I WTO. MU

■or MVMOU M UUL MU

POST FOUNDATION AND CONTAINMENT WALL 
(R£lf0RC8A8(T, ORAM AND BLOCKOUT DETA4SI

9t CMO tKIE
ttvm>
BUM
t€tem NPCMcaieitTAMKr,
cntMcnr
acc

LuuW)PP-BI>C.17.020t»»“i MInP22Z1500Se
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KilMl£ MS •

OUUCE crcN 
(sa OCTAL) ^

3 yy DK OCCKCRQ)
srm fUTE COVER ~

50 lOOmni* uPVC

T—T
t

♦ •
* * t
« t *
♦ •

■S

HfMl BARS

-100mm* ifK 
PK

PLAN

50 600 )5Q

3mm THK. OCCXERED 
STEEL PIATE COVER

ISoBvn*
CATE VALVE

lOQmm* uPrC

PLAN

150 600 150
r 1 i

SH

SECTION

lOOmmt uPVC IVE 
-(VERffY INVERT ELEVATION 

GOMG TO 0/M SEPARATOR)

■ 12mm * BARS 
• 250mm aa &W.

SECTION

-SEEKTALV

tOOmffl* uPVC PIPE 
-(VERfY BIVERT ELEVATION 

COINC TO 0/M SEPARATOR)

.12mm • BARS 
0 2S0mm Oa B.HL

DRAIN PIT
SCALE NTS VALVE BOX

SOKE NTS

3nun TNK. OCi 
STEa PLATE COVER

3mm TNK.
Sira PLATE COVER

S

NOTES:
1. AU. OaCNSKNS ARE M lOlUCIERS MUSS OTXRHISE NUCATED.
1 HNUUU CONPRESSve STRENCTN OF CONCRETE 6 Fc • 20.70 Ifo.
S lOfaMMC STEa BARS SHAli COFORV TO TIC REQURENOnS OF 

THE PNtPPIC NATIONAL STANDARD (lAIEST EDfTIQN) FW KFOaO 
BARS CRADE 27S.

4. WK THS drank; NTH VEOIANCAL DRAHNGS.

12mm • UFT HANDLE BARS 
(RETRACTABLE)

SO X SO I 3mm. y' 
STEa PLATE

15mm* HOU

ISmm FILLET KLD

r—T---------

o

|S{ i r

HANDLE BAR DETAILS
SCALE MTS

L 2S.4x2S4i320mm 
HELSED TO STEa PLATE COVER

I Omni* REBAR SPACED AS SHO«H 
lOnun* REBAR SPACED • 2$0nim 0.0. 
10mm* REBAR SPACED • 250mm OAL

10mm * ANCHOR BARS 
0 400mm 0.C, WELDED TD- 
L 25.4<2S.4i3.20mm

DRAIN DITCH DETAILS

' 4

SCALE NTS DETAIL C

v. T'.ivO'RCVWl

NATIONAL POWER CORPORATION
AG HAM ROAD. OIUMAN. QUEZON CITY

. wlw^. nMuoTci, tot, m c 
LCGkTOft mar. tmsu-aato, mii

I V 2 X IM ■ 
. M. iSUMM 

AHUMLMII

TTTlfc
POST DRAIN PIT AND VALVE BOX

(PLAN. SECTION AM) DCTAIS)
rr cm (kin

OCMPO
OfWW
«i«WD praaap^eiGR/AXKT.
CNXMttn
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7Smnl< uPVC PIPE 
FOR «CEP HOLES 
(STAGGERED)

1000 1000 1000

RIPRAP W/ CaiENT 
MORTAR 1:3. CLASS ‘S' *’

FILTER MATERIALS 
(SEE DETAl "A")

/SrnmR iPVC PIPE 
FOR WEEP HOLES

e SECTION
SOME 1-JO

PROPERTIES OF STONE MASONRY
0 Wt Vtt) T £ H/V

1500 400 800 300 600 1 5
2000 400 800 300 600 1 5
2500 400 900 300 600 1 5
3000 400 1000 300 600 1 S
3500 400 1100 300 600 1 5

« GROUTED RIPRAP

GROUTED RIPRAP rOJNOATION

e ELEVATION
SQU£ IJO

• SAHO FILTER

• GRAVEL FITES (2Jnvn do.)

TOO 200

GROUTED RMAP

75fwni uPVC PIPE 
•FOt WEEP HOLES

(STACCERED)

NOTES:
1. AU. OMENSIONS ARE M kULUUETESS UNLESS OTHERWISE 

■OCATED.
Z PROWE 79UU P PVC WEEPHCLES AT ONE METER VERTICAL AND 

TWO METERS HORIZONTAL.
1 SAND AND GRAVEL FT.TER SURROUNDING uPVC PWE MUST 8E KELL 

GRADED (OIFTEREHT SBES).
«. GROUTED RMAP CONSTRUCTIOK STALL BE VERlFCO IH TIC 

ACTUAL SHE OOKXTXM.
S. PRIOR TD PLAQNO THE GROUT, ANY TYPE OF OSRtS. FINES. 

SMALLER ROCK. OR SiT SHALL SE REMOVED FROM AROUND OR 
UNDER AND OH THE BOULDERS.

e DETAIL ’A1
SME I JO

I :*r( I M>nREVicMsoi

NATIONAL POWER CORPORATION
AGHAM ROAD. OUMAN. QUEZON CITY

t or * ij
___________________ MIM_.nimTi—f ivwriniiirr ■urn

rr.tijwj wmm

GROUTED RIPRAP
(PLAN & SECTION)

wr CHO auE
ccaoe
CMM
mMo nWCMWnUMCHT.
CMMfT
B£C.
«Dl

motea

PMKL LuukDI•P^DC-17J}22 KFAM MinP22Z15(K!Ss
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SUPPLY. DELIVERY, INSTALLATION, TEST, AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS. ASSOCIATED ELECTRICAL 
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BID DOCUMENTS

SECTION IX - BID DRAWINGS

SUPPLY, DELIVERY. INSTALLATION. TEST. AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS. ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK. SULU

MinP22Z1500Se

SECTION IX - BID DRAWINGS 

MW - MECHANICAL DRAWINGS

U
u

DRAWING NO.

LuukDPP-BDM-17.001 

LuukDPP-BDM-17.002 

LuukDPP-BDM-17.003 

LuukDPP-BDM-17.004 

LuukDPP-BDM-17.005 

LuukDPP-BDM-17.006 

LuukDPP-BDM-17.007 

LuukDPP-BDM-17.008 

LuukDPP-BDM-17.009 

LuukDPP-BDM-17.010 

LuukDPP-BDM-17.011 

LuukDPP-BDM-17.012 

LuukDPP-BDM-17.013 

LuukDPP-BDM-17.014 

LuukDPP-BDM-17.015 

LuukDPP-BDM-17.016

LuukDP-BDM-17.017 

LuukDPP-BDM-17.018

TITLE

PLANT LAYOUT

EQUIPMENT AND PIPING LAYOUT 

DOMESTIC WATER P & I DIAGRAM 

FUEL OIL FILLING SYSTEM (P & I DIAGRAM) 

TYPICAL SHALLOW WELL DETAILS

1,000 LITER DAY TANK

PLAN AND SECTION
(10 KL FUEL OIL STORAGE TANK)
PLATE ARRANGEMENT AND DETAILS 
(10 KL FUEL OIL STORAGE TANK)
NOZZLE ARRANGEMENT AND OTHER DETAILS 
(10 KL FUEL OIL STORAGE TANK)
HOLDING DOWN BOLT DETAILS 
(10 KL FUEL OIL STORAGE TANK)

LEVEL GAUGE INDICATOR DETAILS 
(10 KL FUEL OIL STORAGE TANK)
TANK LADDER AND RAILING DETAILS 
(10 KL FUEL OIL STORAGE TANK)

NOZZLE DETAILS
(10 KL FUEL OIL STORAGE TANK)
TANK NOZZLE AND PIPINGS 
(10 KL FUEL OIL STORAGE TANK)
ROOF AND SHELL MANHOLE DETAILS 
(10 KL FUEL OIL STORAGE TANK)
RAFTER DETAILS
(10 KL FUEL OIL STORAGE TANK)

GENERATOR SET WEATHER PROOF ENCLOSURE

LOCAL INSTRUMENT PANEL

NATIONAL POWER CORPORATION . IX-MW • i
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8000

SI ITO I'ABD
AR A .

(I OM THK.: 
3SA Et ■

S SFA JNG)

OuISDMC fULiP

-40000

6900

CONCRETE WALKWAY

' ■":

>

i
200 KW w.. c
DG SET g

o
(A

1 200 KW B
.' 1 DG SET

■ r f OTI

J 1_____

@FP

SITE DEVELOPMENT PLAN
SCALE 1:200

HAZARDOUS 
WASTE STORAGE 

kNO LUBE OIL 
ECEIMNG AREA

MATERIALS
RECOVERY
FACILITY

F.G.L ± NGL

1X10 M
FOST

4900

BTORAGE
ROOM BUNKHOUSE

CONCRETE WALKWAY

IGUARQ
POST

-LUZON

&
ViSAY

MInDwAO

X v '

LOCATION PLAN
MOT TQ K*U

LUUK. SULU
NEWSfTC

SULU ISLAND NUN Or LkU

VICINITY PLAN
HOT TO sour

NOTES:

LEGEND:
PL _ PERIMETER UGHTING
ST — SEPTIC TANK
TP TRANSFORMER PAD
FP — FLAG POLE
DP DRAIN PIT
VB _ VALVE BOX
DT DAY TANK
PH PUMP HOUSE
SW — SHAaow wEa

1. Aa OIUENSICNS ARE IN MILLIMETERS UNLESS 
OTHERWSE INDICATED.

2. THE CONTRACTOR SHALL VERIFY AU DIMENSIONS 
PRIOR TO CONSTRUCTION. THE NPC SHAa BE 
NOTIFIED OF ANY DISCREPANCIES OR 
INCONSISTENCIES.

3. DIMENSION SHAa TAKE PRECEDENCE OVER SCAaO 
DRAVilNCS.

KnucnsvEDi

NATIONAL POWER CORPORATION
AGHAM ROAD. DlllMAN, QUEZON CITY

Of MA TM tLfCnWKATICN Of HCH K UMt WJ

lounot uo. TMOwra.su

PLANT LAYOUT
(LUUK DPP) X—N o

8V MO MIS
cease
CAUM «F

mCM 0CR.
OVXiMOfT
QEC.
icot

SUBiinO —

/
'KJStTSi

LuukDPP-SDM-17.001 'ti MlnP22Z1500Se
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2sme

IX 0 M
DETAIL "A

QFFO il 3
6900 4900

200 KW 
DG SET__CC 'JTAINERIZl D 

CC ^TROL ROIW
K16.000 KJ 

ACU 200 KW 
DG SET

BUNKHOUSE 
8.500 
KJ/HR^ 

ACU

;to :age

CRETE WALKWAY
FTOIFCX

CONCRETE WALK

100m 3

aM
WATER

URCE
GUARQ
POST

I5UIAI1UN vALvc.
SEE DETAIL "ATO BE INTERCONNECTED 

WITH EXISTING LOCAL 
WATER UTIUTT

FROM
WATER

SOURCE
VA02FAN

DATr

LEGEND:
WT - WATER TANK
OT - DAY TANK
DP - DRAIN PIT
ST - SEPTIC TANK
TP - TRANSFORMER PAD
OWS - OIL-WATER SEPARATOR
SW - SHALLOW WELL
VB - VALVE BOX
OWL - DOMESTIC WATER UNE
WOL - WASTE OIL UNE
FOL - FUEL OIL UNE
fost- FUEL OIL STORAGE TANK
PH - PUMP HOUSE
RWC - RAIN WATER COLLECTOR

NOTES:
1. ALL DIMENSIONS ARE IN UILUUETERS UNLESS 

OTHERWSE SPECIFIED.
2. Aa PIPING, PIPE FITTINGS ANO SUPPORTS, 

VALVES ANO OTHER ACCESSORIES REQUIRED 
SHAa BE SUPPUED, INSTALLED ANO TESTED 
BY THE CONTRACTOR INauOiNG THE 
REQUIRED EXCAVATION ANO BACKFILLING 
WORKS, FUEL DL PIPE SHALL BE ASTVI A53 
GRADE B, SEAMLESS, SCHEDULE 40.

3. SIZE Of FUEL PIPE FROU/TO DAY TANK 
TOAROM ENGINE SHALL BE PER ENGINE 
REQUIREMENTS.

4. PIPE ANO RTTINGS TO BE USED FOR WATER 
SUPPLY SHAU BE MADE OF UNPLASTICIZEO 
POLYVINYL CHLORIDE (uPVC) PIPE. SCHEDULE 
60 OR CLASS 1S0 CONFORMING TO ASTM 
D-I7B4 OR APPROVED EQUIVALENT,

5. WATER SYSTEM PIPE SHAU. GDIERAU.Y BE 
INSTALLED UNDERGROUND NO LESS THAN 
300UU DEPTH.

6. ALL PIPES. FITTINGS AND VALVES’ 
BROCHURES/CATALOGUES SHAa BE 
SUBMITTED BY THE CONTRACTOR, FOR NPC'S 
REVIEW AND APPROVAL, PRIOR TO 
PROCUREMENT/IN STALLATl ON.

7. FINAL DETAILS ANO ADJUSTMENT 9IAa BE 
DONE IN THE FIELD BY THE CONTRACTOR 
DURING INSTALLATION TO SUIT ACTUAL SITE 
CONDITIONS. Aa AORKS SHAa BE EXECUTED 
IN CLOSE COORDINATION WITH Aa TRADES.

8. FINAL LOCATION OF DOMESTIC WATER 
PUMPHOUSE SHAa BE DETERMINED 
DEPENDING ON THE ACTUAL LOCATION OF 
THE WELL

9. Aa uPVC DIMENSIONS SHOWN ARE IN 
NOMINAL DIAMETER (MM) WITH THE FOaOWNC 
EQUIVALENTS;

NOMINAL • OUTSIDE »
40MM (1 1/2*) - SOMU 0-D.
32MM (1 1/4*) - 4CMM O.D.
25MM (1‘) = 32UM O.D.
20MM (3/4") = 25MM 0-D.
1SMM (1/2*) = 20MM O.D.

£) - PORTABLE FIRE EXTINGUISHER (HCFC OR 
HALOTRON I)

@ - WHEELED HRE EXTINGUISHER 
—I - BUND FLANGE

- LOCAL CONTROL PANEL (PUMP HOUSE) 
05- AIRCONOinONING UNIT

I- - EXHAUST FAN

- HOSE BIBB

- REDUCER

- GATE VALVE (NORMAaY OPEN)

- GATE VALVE (NORMAaY CLOSED)

- GLOBE VALVE
- CHECK VALVE

0

M
M

«
N

HiKTUAE (3t flftfl&lON

NATIONAL POWER CORPORATION 
AG HAM ROAD. DIUMAN, QUEZON CITY

MTjrrr ML»rC**. ■BTAUATmi. TUT. WA f nilltl inigBl C# > X M BCM
oOfx BCitfitkrMe aerv ASseoktcD cxcmcAL icumbn • 

MUi«c €# a£cnv»TD) Of Il uM^ tuw
LCCCXK taCT. UU1* 8AJ

EQUIPMENT AND PIPING LAYOUT

BY oo CATE

tCa9CD
CAuM
Rcvrweo bCVU AACHT,
OVtMAOn
afc.
UCOl

p«“o. LuukOPP-BDM‘17.002 MinP22Z150DSe
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DOWN SPOUT STRAINER
“I

LEGEND
— IAIN DOtESRC PIPELHE

XI ;ate valve (nocuauy wen)
H yoi VALVE (NOauLLT CLOSE]

CC] iAll VUX

N SHECX VALVE

D lEDUCER

-• 10SE BIBB

-4 UNO fUMGE

NOTES:
UX. PUeNSONS tf£ M UUBCTDtS UMXSS OTH£MtSC SPECFKD.
AtL pma Fvc DTmos a« supports, valves and other Accesscutes
AECMRED SHAU. BE SUPPLED. BCSTAUD AND TESTED BV Tk< CONTRATCP 
MUOM THE REOUBO EXCAVATION AND 6AOffUM6 iQfKS.
OCkCSDC WATER P**» AND F7TTNCS SMALL BE UAK OP UNPIASDCOED 
PaVtWLY CWMOE(hM) SCHEDMC BO tt OA$S ISO COHrottM TO ASTU 
0-17B4 CR AmONCD CSUTVikUHT (PEEPT OT>ClWg 940WX 
■A1ER S1STEH PIPE SHALL COCRAILT BE HSTMIED WCOTCROMD NO l£SS 
THAN 300*1 DEPTH.
ALL «^/PE PPC CHCW9CWS SHOW APS N NCUKAL OMCTER (Ml) H1H 
TTC nUMHO COIVAIEKIS
eoMi <j*) - mi outsDC duicter (oa)
40H <1 1/T) • SOM OUTSSe DUkCTER (00)
32MU 0 VO * 40W OO.
39H (I*) - UW 00.
20HH (3/0 • 2SNU OJL
15UU (I/O * 20W OO.
TrtS Mumc 6 FCfi ttOM fUPOSES OM.T.

r
_t FOR INTECONNECTION 
' TO RAIN Gunefi

■OLl 
WA' 
1

my -NE
R T

250 INLET NOZZLE 
WITH PLUG

j-IFOR IMTECONNECnON 
I 1 TO RAIN GUTTER

NK
UT RS

OVERaXlW
OUTLET

CATE VALVE 
(BRONZE) \

O OVERFLOW OUTLET

250 DRAIN NOZZLE WITH 
PIPING & GATE VALVE

Ki250 INLET 
NOZZLE 

WITH PLUG

SUPPLY OUTLET FRONT VIEW

OVSifLCW POLY
WA

II 10

THYIENE
ER^^

rjr i

1Wtl5-006

Jj I^15-008control room

i =j=
2DW-OOS

DOWN SPOUT STRAINER

FOR INTECONNECnONi 1 
TO RAIN GUnER r J

t 
i

m.

DW-25-001

DW-001

DW-003 DW-OOA
H\]—M DW-tS-003

OW>MS

DRAJN' '

DW-D02

DW-25-002 OW-25-OOS

1000 LITERS
CATE VALVE 

(BRONZE)

SUPPLY
OUTLET

PROVIDED WITH A PLUG

TOP VIEW

DOWN SPOUT STRAINER
PROVIDED 

WITH A PLUCK
250 INLET 

NOZZLE 
WITH PLUC

250 uPVC PIPE

LEFT SIDE VIEW

OUTLET WITH 
SCREEN

1000 Liters

FOR
mNTECONNECTION 

TO RAIN GUnER

250 GRAIN NOZZLE V 
WITH PIPING & t 

GATE VALVE U

RIGHT SIDE VIEW

MJ. VALVE

r

GUARD POST 
00-007

GTYPICAL WATER STORAGE TANK

1DW-15-Q10

iX3->
IDW-OOS 

2DW-15-010 BUNKHOUSE

20W-008

FDR HIESCOUCCIMN 
H1H LOCAL WATER U1UIY

00-25-009

NAnmcsvisNM

NATIONAL POWER CORPORATION 
AGHAM ROAO. DILIMAN QUEZON CITY

tomr. eciNt*T> tut. *"Q cuMa.iwma or > x tm
MOOWM aacL ommtw. ut., mmcutip tucrusM. uumcnt c
MMiCa 0. nMa Ton TW KUCTWIWTIM or MIWMVU M LUW. UIUI

HtOJECT;

LOCATUt MTT.TA>m«TD.lUJKSU.U

HOE
DOMESTIC WATER P&l DIAGRAM

tr CHO Okie
1 Jr^AYoi^OESOCD te

OfUMM k
lyy i.iy—Am

OCVMD pwcmiscR Ji
OVWKMt
etc.
WEOl -------- B5E5B--------

0«« LuuKDPP-BDM-17.003

SCME: NTS

SPECS,HO MlnP22z1500Se

BID DRAWING IV...0



LI-2800 K

VH.VE BOX
(700 X 700 X 750 OEPTH)
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TANK 
(F001TNX)

FO-009
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OIL-WATER SEPARATOR

150* ^IP1
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OVERFLOW
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FO-50-011

SO- Oil

/FUEL
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OIL PUMP 
HOUSE AREA

FO-005 F002FU

r0'jtyAu.1 F0-6S-001A

ro-001
FO-OOiX

IFO-6S-002

FO-002

FO-011

FD-00J8
F.a uMJWXNe puup 

w (FOOT PUP)
, ,RW>12 10 m/ti 30m

FO—65-010

NOTES:

1. Aa MWaONS AS IN MUWETERS UNLESS OTVSTMISE SPEOFIO).
2. All PraCi PR SUPPORTS AND nTlMCS, VALVES AND ACCESSORIES SHAH BE SUPPUCD. 

WSTAUED AND IBID BT THE CONTRACTOR. PIPES ARE OENERAHY INSTAUED ABOVE 
GROUND EXCEPT FRCU PUNPHCUSE TO POWRHOUX (UNLESS OTHERMSE SHOm ON INC 
0RAHNI9 MON SNAa OE INSTAUED UNDEKROUND. (HOT USS THAN MO UN 
(MOERCROUND)

5. FUEL 01 PPES S1AU CCNTORU TO ASTU ASS CR. B. SEAMLESS AND SCHEDULE 40 
UA1ERULS FOR VALVES 651044 AND ABOVE SHAU BE CAST IRON AND CAST BRONZE FOR SO 
UN • AND BELOW

4. REFER TO CML DRAMHOS FO! THE OETAXED DRAMHOS OF TANK FOUNOATKM/OUND WALL 
DRAIN PIT AtO VALVE BOX.

5. VALVE USEE DRAW VALVE BOX SHAU BE PROPERLY SUPPORTED.
S. DRAIN PPE FR04 DRAIN PIT UP TO THE EXISTING DRAIN ACE STSIDJ 9TAU BE UAOE OF uPVC, 

SCHEDULE 60 OR CLASS 150 CCMFORUNC TO ASTU 0-1784 OR APPROVED EQUIVALENT.
7. F.a STEEL PPE5 WKH ARE BURES UNOERCROUND SHAU BE APPUEO V4TH 6 NU THCXNESS 

OF ASPHALT JUTE OR APPROVED EOUTVALEHT. PRIOR TO APPLICATION OF ASPHALT SITE. 
EXTERNAL SURFACES SHAU BE PRUEO WTM 2 COATS OF COAL TAR EPOXY PCLYAUK OF 
170 NKRONS Pn EACH COAT.

8. TIE CONTRACTCR SHAU SUPPLY FICOBLE HOSE NOT LESS THAN 60 LUI4 AND S METERS 
UNO FITTED NTH STEU PFC NOT LESS THAN H UN « FOR HAN DUNG FLO. OL FROM A 210 
L DRUM AND FIANCE CONNECTION AT F. 0 TRANSFER PUUP SUCTION. THE FIEHBIE HOSE 
SHAU 6E UADE OF S1HTHE1K RUBBER TUBE. REVRRCED NTH SPRAL-PUCD SVNTVCTIC 
FABRIC NTH NRE HEUX

LEGEND:
----- - FUEL LINE

(XI - GATE VALVE (NORMALLY OPEN} 
^ - GATE VALVE (NORUALLY CLOSE)

(X] - GLOBE VALVE 
[ ■/'—] - FXTER

-----II -BUNO FLANGE

[SJ - OCCK VALVE

VTA - FUEL FILTER

IX ■ BUTTERav VALVE 
Dl - REDUCER 
FM - FLOW METER 
PI - PRESSURE GAUGE 
n - FLOW INDICATOR

- LEVEL SMTCH (HIGH AND LOW LEVEL ALARM) 
(fS| - LEVEL GAUGE

PIPE DESIGNATION LEGEND;

SYSTEM (FUEL (BL) - 
NOMINAL PIPE SIZE (OIA.)' 

SEQUENCE NO. •

FO-20-008
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SET
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(S2* a PEE)

BRCH2E CATE
VALVE (ISI)
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(RETIRN PIEL 01 
FROM CCMSET)

DUN POE IS* POE
an oosE/tPEN
BRONZE GATE VALVE M1ERCOAMECTOI 

TO nia SUPPLY HEAOOt

LEFT SIDE VIEW

FUEL OIL STORAGE DAY TANK

so W mOZZLE FOR LEVEL SalCN 
(FOR aCH AW lOI LEVEL KM) 

CAUBRAIS SHE CLASS 
MSK STAHESS POE 
H 5 L1R& CRADUAIW

SO 111 * NOZZLE an
CAP FOR SOLMONC

Oin ET

-MEIPPE 
(20* a P*E] 
(Kiun FIEL ct. 
FROM GOLSET)

TOP VIEW

GATt VAlve

UOHCTER Flaked 
P9tfV FUW 
mstauabcn op 

fUMcm

ttBP tfan Fluked 
FVCFM FVTLnC
KTUUAnCM QP 

F10IU.IUI

ofbw m. PIT

TYPICAL ISOMETRIC UYOUT

MMEOPIICVBON-

NOTES:
THIS OftAWG IS FDR aOORVC PURPOSES ONLY;
All OUAEKSUOHS ARE K HUACTERS UNLESS OTHERWSE 
SPCOFIED;
ELEVATKH OF DAY TAW SHALL NOT BE LESS THAN THOSE 
tOCATED ON RELEVANT CML DRAWCS. BUT UAY BE 
AOJUSTED/MCREASEO TO DOtTOftH VATU THE ENaNE 
REQUIREHENTS PER UANUFACTTJRERt RECOUUENOATHN:
THE TANK SHALL BE SHOP-FABRICATED. RECTANGULAR HADE 
OF Asm A 36 OR APPROVED EQUAL WTH IMHUM 
THICKNESS OF S HAL MTH NTEROR AW EXTERIOR COATMC 
TO CONFORM «TH THE TECWICAL SPCaFICATIONS CLAUSE 
CW-TT.3;
EACH OESa CENERATMG SET SHALL BE PROVAOEO MTH 
FUEL DAY TAMO
LEVEL SMTCH FOR HIGH AND LOW LEVEL ALARM SHAU BE 
PROVIDED AND TO BE MOMTDRED AT THE GENERATOR 
CONTROL a PROTECTION PANEL LOCATED AT THE CONTRa 
ROOM; AND
OVERFLOW PIPE (32*) SHAU BE AT LEAST 3O0MU ABOVE 
GROUND.

NIOCCT: nm.v, oaAmi. veiMUUKM. vest, mo ccvmssowiO cv v x z» ym
UCOAMt OCEL CeeUVMB ssn. ASSCOATCD OCCmCAl (OJmEHT 4
*MM« c* nwiT aEcnmcxvxM V iCMMiCA* N uwc tuu

LOCATVE VMm414V0.UIUK.8IUI
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SCALE 1:40
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incuM ocm. gdciutm seta assocuied (lectiocu eow«it a
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(10 KL FUEL OIL STORAGE JAhlK)
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LADDER RUNG

V////////////////////////////////77777,

TO CM. HATER 
SEPARATOR

!

600x600x750 V 
VALVE MX

M

< -4-
CONTAHMENT RAIL

CANAL

VERnCAL
LADDER

O UMOOiTSC 
y DRAM PIT
/.

CANAL

V////////////////////y///////////7777Z'77777/y
CCNTAMLENT CAa

ISO • uPW PIPE < ^

"^zzzzz?.

PLAN (FUEL STORAGE TANK)
SCALE 1:40

NOTES:

I. ALL nUENSIONS ARC IN MUJNETERS UNLESS OTHERWSE SPEOflED,
Z REFER TO avu DRAWNCS FOR THE DETAIS V TANK FOUNOADON. 

CONTAMUENl *AU. DRAM PiT/tXTCN AND CCNTANUENT ACCESS 
LADDER.

3, REFER TO ORAMNOS »0SPkj47-B0U-17,0O6 TO PVj47-e0U-l7,O14 
FOR DETAILS CT TANK APPURTENANCES.
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7440 7440 ?on S.W1

TAM

SIDE ELEVATION SHELL PLATC ARRANGEMENT NOTES:

u* wacu ^

IHLST HOZZL^

• HOI Mu 
KMKU

} I n$ iM; CMse naki-

MltfO COflM (»»]

*0llML6WZ

BOTTOM PLATE ARRANGEMENT

pROECi: simx oaA«rr. pstmiatkh ust. am> njuioiii.ni lU cr ? x » a* 
pCSft T sfTS. ASSOCHTB) BCCmCM. EWnOff A

MjWC£ cr PLWr POAA« a^mnCAnCM » JCW AREAS M UAK SUil 
lOCATDt TMaU^ATOkUM^MU

ROOF PUTE ARRANGEMENT

HATUKCTREWION

AU. 0IUEN90NS ARE IN ULUMtlERS UNLESS 
OTHERWISE SPEOflEO.
TTC FUEL OL STORAGE TANK SWAJJ. BE DE9GND 
no CONSTRUCTED TO CONFORM WITH THE 
REOUREHENTS Of T>€ LATEST EDITION O' API 650 
AND THE MINIMUM REOUKEWENTS SHOWN ON TMS 
DRAWING OR AS SPEOrO IN THE TECHNICAL 
SPECIFICATIONS.
OETAJIH) DRAWINGS AS REQUIRED SHALL BE 
SUBMITTED BY THE CONTRACTOR FOR NPC 
REVIEW/APPROVAL
M077IFR FOR HEAT DETECTOR AND FOAM NOZZLE 
SHAa BE SUPPLIED WITH THREADED CAP AND 
BIND FLANGE. RESPECTTVELY.
ALL WELDW6 WORKS SHAU CONFORM TO DC 
REOUIREMENIS Of THE SPEOflCATlON AND API S50. 
TANK NOZaES. CAGED LADDER SHALL BE 
MSTALLED BASED CN TANK ORIENTATION.

NATIONAL POWER CORPORATION
A6HAM ROAD. DlLIMAN, QUEZON CITY

,m£: PLATE ARRANGEMENT AND DETAILS
{10KL FUEL OIL STORAGj
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32 < G1 PK HANDrAIUHC

ROOF PUTT S TH

ANGLE TO

SHELL PLATE

SO uv«NPs cojPiM «in T>f£Aoeo cap

5 PLATE

riPKAL SO X SO XE 
AMUAR BAR BRACING 
RRLTICLOCO TO 
SMIL PUTS

VARig (HEAR THE CENTER V
THREADED CAP

Rl f PLATE

THREADED COUPUNG NPS 25 HU •

HEAT DETECTOR NOZZLE

450 X 450 X 10 THKX 
SmXMS PLATE

REINFORCING PUTE FOR 100 0 VENT NOZZLE

GAUGE HATCH NOZZLE AND STRIKING PLATE

SOL h

LDCATE NEAR THE OUTER CF THE ROOF

100 RETURN ELBOW

STAINLESS SIEa UESH W/STRAP

SUP ON FLANGE

100 A-53 SCHED. 40 PIPE

«a m nm

—jaisw
/

( t)
j

1«

%s

V
___ k \

NOTES:
1. ALL DCNENSIONS ARE IN URUUETERS UNLESS OTHERWISE SPEOFLED.
2. THE FUEL OIL STORAGE TANK SHAU BE 0E9GNED AND 

CCMSTRUCTED TO COfTORN WI1H THE REQUREWENTS OF THE 
LATEST EDtOON OF API 650 AND THE lONIHUN REOUREUENTS 
SHOWN ON THIS DRAWING OR AS SPEOFIEO K THE TECHNICAL 
SPEOnCATLONS.

S. DETAILED DRAWINGS AS REQUIRED SNAa BE SUBUITTED BY THE 
CONTRACTOR FOR NPC REMEW/APPftOVAL

4. NOZZLES FOR HEAT DETECTOR AND FOAM NOZZLE SHAa BE 
SUPPUCO WITH THREADED CAP AND BUND FLANGE, RESPECTIVELY.

5. Aa WEUXNC WORKS SHAa CONFORM TO THE REQUIREUENTS OF 
THE SFEanCADOH AND API 65a

ROOF PLATE (5 TM«) 

RERfORCNG PLATE (6 TUCK)

GROUNDING LUG

NOTES FOR GROUNOMC UJ&
I. LDC MATERIAL 9<Aa BE AUSIEMTtC STAHESS STEE WVfN 

ATTACHED 10 CARBCN OR LOW ALLOY STEEL PARTS.
2 TWO SETS NQJXXNG 5 U LENGTH. 20 UH t COPPER CROHHHC 

no ARE REOURED FOR EACH TANK.

ROOF OPEN VENT
(MATBE MSTALLED AT CENTER CF ROOO

MILRSOrilEVISOM

NATIONAL POWER CORPORATION
AGKAM ROAD, OILIMAN. QUEZON CITY

PROJECT; SL^r. ccupEirr. RerpuAmH test. a« copmsscmno ce z x ra kw 
MaeupA ocsa. ocxputho sm, assocuted eucirical eouricnt a 
BALPMCW Of PLMT POft the ELECTArCATKM V tew AAEAA n UAK SUUJ 

LCCATlOrt TiKlOU RATO. UAJK, EUUJ

NOZZLE ARRANGEMENT AND OTHER DETAILS 
(10 KL FUEL OIL ST0RA6J

er 003)
OESCFCD 4
MMW %
««CviCD PnCPAL8l3R/ARCXr.
CMMOTT
B£C.
ICPi a:
me.NO LuukDPP-BDM-17.008 SPECAKO MinP22Z1 SOOSe
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SIDE ELEVATION

SBii' 50

ALL SHE V£LD 
TO SE FILLET

BOLT HOLE X*

BRACKETS SUPfUED TO BE 
WELBED ON SITE TO SUIT LOCATION 
OF HOLOING-OOWN BOLTS

500

+5C

TANK SHELL

R7
5

0 . m

87
5

HOLDING DO’itN BOLTS

SEE DETAIL A VIEW A
HOLDING DOWN BOLTS DETAILS

VIEW B

NOTES:

2600

750

6 PCS HOLDING DOWN BOLTS

TANK SHELL

CHAMFER AT 45'

ANCHOR BOLTS DETAILS

BENT HOT

AU. DDOSONS ARE IN UUXIUEIERS UNLESS 
01HERMSC SPEanED.

aia ol storace tank shau be constructed
TO CONFORU WITH THE LATEST EDITICN OF API 650 
AND THE UINIUUH REOUPTEUENTS SHOW ON THIS 
ORAViWC OR AS SPEOFIEO IN THE TECHNICAL 
SPECnCATMNS
OETAIED ORAWNCS. IF NECESSARY SHAU BE 
SU6UITTED BY THE CONTRACTOR FOR NPC 
REUEW/APPROVAl.
AIL WELDING WORKS SHALL CONFORM TO THE 
RE0U1RQ4ENTS OF THE SPECIFICATION ANO API 6Sa 
REFER TO RELEVANT aVL DRAWINGS FOR DETAILS OF 
FOUNDATKW BRAWWS.

TANK BOTTOM

ANCHOR BOLTS (32UM) 12 SETS 
ASTU 057

DETAIL A

•WiTUCfflCWSDN •

NATIONAL POWER CORPORATION 
AGHAM ROAD. DIUMAN. QUEZON OTY

ntOECT: sumv. ceAerr. •souAnaN. test, mo caotaaotmo of 2 x zoo kw 
ymno ofm, fiseunMO sfis. assookt^ aecmcH truptorr « 
M.WCC cr FUMT FCMIX a£CntrCATO*CF ICWJWIM ■■ lUK suu 
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t HOLDING DOWN BOLT DETAILS 
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MCATOR HOU9K

Mkl KK

KKUTCR H0USM3

UK
1HREA1KD COUPUNC

SHm PIA1T

MRC ROre 
FUMT CUOC MIX Timaicnis

BOTTCU PLATE
\ J

J

L

FLOAT

BOTTCU FUTE

RAFTER

LOVOt UOUNTMC PLATE

ROCrPUTE

Bl ROUND BAR 
HOKATn GinOE 
MTH TURN6UCXLES

DETAIL B

BOTTDU PLATE

FRONT VIEW SECTIONAL VIEW EXTERNAL VIEW

UPPER ROLLER ASSEMBLY LOWER ROLLER ASSEMBLY

MmCOFACVeCM .

» COTTER PM

ROOF PLATE

DETAIL A
BCALl «:«

w

8s 10 TRICK

DETAIL B
NOTES:
I.
z

W UOUMTINC PLATE

ALL DIUENSONS ARE IN UlLUkCETERS UNLESS OTHERWSE SPEOflED, 
THE FUEL OIL STORAGE TANK SHAU. BE CONSTRUCTED TO 
CONFORM NTH THE UTEST EOTION Cf API 550 AND THE UNUUU 
REOUHEUENTS SHOWN CM THIS DRAWING OR AS SPEOTEO IN THE 
TECHNICAL SPEC7KATI0NS.

i DETAILED DRAWINGS. IF NECESSARY SHAU BE SUBMITTED BY THE 
CONTRACTOR FOR HPC REYEW/APPROVAl.

4. AU WELDING WORKS SHALL CONFORM TO THE REOUIREHEKTS OF 
THE SPEOFICATION AND API 650.

5. CALIBRATION SCALES SHALL 8E PAJHTED ON THE TANK AND SHAU 
BE LARGE ENOUGH SO IT CAN EA9LY BE VISIBLE FROU THE 
CONTROL ROOM / POWERHOUSE

6. SEE AND DIMENSIONS OF FLOAT AND BOARD TANK GAUGE 
ASSEMBLY MAY BE MODIFIEO M COORDINATION WITH THE DEUCE 
SUPPUER.

FWOJWCR; sumy, conerr. firr«uATiOi test, mo ommsschm ce s x tod nv
MOCU.AR 0C3EL COCROlHa SETS. MSCCVTED BECIRXM TOJOkONT 4 
aXLWCg FOB T>CeLfeCIH*IC*TIC*IC» >CTTM<gA3T<Lm*C SOLD

LCCLnOK TAJOUOATO, LUUK, SUM

NATIONAL POWER CORPORATION
AGHAM ROAD. OIUMAN. QUEZON CITY

m£: LEVEL GAUGE INDICATOR DETAILS
(10KL FUEL OIL STORAGE-TANK) n

VBY CW ME
oesere
ORMN
AEVM> PRM7AL AAQft,
CT-FiiARorr
B£C
ICCH. ± met H.

MO.NO. LuukDPP-BDM-17.010 sks.no MinP22Z1500So
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TANK ROOT

TANK SHELL

20 i ROUNDED BAR) 
® 300 c/c

50 X 6t ELAT BARI

TANK SHELL )

suI^-^WailsI-^^ )

TANK BOTTOM

R

50 X $t FIAT BAR 
LADDER SUPPORTS

SECTION C

32 « ASTM A53 
GALVANIZED

80 X 6t TUT BAR 
ROOFTOP ANGLE BAR

1400

—I—I 50 X 6t FUT BAR

M15 X 30

200

HTANK SHELL

FRONT SIDE

LADDER SUPPORT DETAILS

TO CANAL
50» DRAIN NOZZLE 
80» OVERFLOW AND

80e INLET NOZZLE-

800 FOAM NOZZLE- 
800 OUTLET NOZZLE-

500 HATCH SOUNDING GAUGE

TYPICAL ROOF HANDRAIL

HEAT DETECTOR NOZZLE 
250 MALLEABLE IRON 
THREADED COUPLING (3000 lb)

1000 AIR VENT

GOOo SHELL MANHOLE

5MU THICKNESS ROOF PUTS

6000 ROOF MANHOLE

FIXED VERTICAL UDDER

NOTES:
1. ALL DIMENSIONS ARE IN UILUUETERS UNLESS OTHERWISE 

SPECIFIEO.
2. THE FUEL OIL STORAGE TANK SHAa BE CONSTRUCTED TO 

CONFORM WITH THE UTEST COITION OF API 650 AND THE MINIMUM 
REQUIREMENTS SHOWN ON THIS DRAWING OR AS SPECinEO IN THE 
TECHNICAL SPECIFICATIONS.

3. DETAILED DRAWINGS SHALL BE SUBMIHEO BT THE 
SUPPLIER/CONTRACTOR FOR NPC REVIEW/APPROVAL

4. ALL WELDING WORKS SHALL CONFORM TO THE REQUIREMENTS OF 
THE SPECIFICATION AND API 650.

5. NOZZLE FOR TANK SHALL BE INSTALLED BASED ON TANK 
ORIENTATION SHOWN ON PLANT’S UYOUT.

NATUSCtfCtevtaCN

OWHGt NATIONAL POWER CORPORATION 
AGHAM ROAO. OILIMAN. QUEZON CITY

PtKusCT: sumr, klncav, instauatioh, test, ano ccwmissiowwo of 2 x 2eo kw 
MOOUAA OC9CL OCMOUTWO SgT«, AS40CUIIA ELECTMCM. EOUIPUKT k 
QALkHCfl OF AAHT roft THS eieCTftlf OF NCWAASA3 n UMC SUIV

lOCAIK*f TXNOV-eATO, LUUK. lULU

mi TANK LADDER AND RAILING DETAILS
(10 KL FUEL OIL STORAGE^K) p.

BT o*t DATE

K9GNSD IB RiBunTrry N- AYO^
DRAWN JB

CN9A/MCKT. RCO jyA TAfe
CfVILtMtCHT
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U£CH -------------Umo«.CI»-----------
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se»iL 1;1oo BID DRAWING REV. -P



NOTES:

U ZUfU wu

REINFORCING PLATE FOR SO# NOZZLEREINFORCING PLATE FOR 65# NOZZLE

OUTLET NOZZLE

u luikr KOI

9C1L

RENF0RCM6 PUTE F» 80# NOZZLE ^1 SirCROfS rlAlC

•ttOTAXW

9/innmu
FKamm

■nocHBiaiMj TMCB0T7W

V. (JSOtlSOl «)

aDnmsiuE
WATER DRAW-OFF SUUP

Aa DWHNSJCKS ARE IN UUIUnERS UNLESS 01HERWSE SPECIFIED. 
THE Fua 0«. STORAGE TANK SHAIX BE CCMSTRUCTED TD COHFOUU 
W1H THE LATEST EDITION CF API 650 AND THE HINUUU 
REOUREliENIS SHOWN ON TMS DRAWNG OR AS SPECIFIED H D€ 
TECHNICAL SPECnCATlOHS.
DETAUD CRAVINGS, F NECESSARY SHAa BE SU6UITTED BY THE 
CONTRACTOR FOR NPC REVIEW/APPROVAL 
Aa MELDING «0«KS SKAa CONFORU TO THE REQUREUEKTS OF THE 
SPEanCATtON AND API 650.
Hl£T AND OVERFLOW NOZZLES SHAa BE SEPARATaV LOCATED 
DEPENONC OH THE ORIENTATION OF THE TANK SHOWN ON (SSPECTIVE 
PLANTS LAYOUT.
THE ERECTION PROCEDURE FOR DRAW OFF NOZZLE SHAa INCLUDE 
THE FOUOVMO STEP PER API 650:
K A HOLE SHAa BE CUT N THE BOTTOU PLATE OR A SUUP 

SHAa BE PLACED IN THE FOUNDATON BEFORE BOTTOM 
PLACEMENT;
A NEAT EXCAVATION SNAa BE MADE TO CONFORU TD lie 
SHAPE OF THE DRAWOFF SUUP, THE SIMP SHAa BE PUT IN 
PLACE, AND THE FOUNDATION SHAa BE COMPACTED AROUND 
THE SUMP AFTER PLAC£UENT;ANO 
THE SUMP SHAa BE WELDED TO THE BOTTOM.

FOAM CHAMBER OPENING
NATIONAL POWER CORPORATION

AGHAM ROAD, OILIMAN, QUEZON CITY

mccT! suHvr, DKu/Brr. msimiatioh test, mo ccuhesom of 3 ■ ro km
HCOJbWt OCSCL eSNSUTtA lEia FSSOOKTED QECDKFL FQUMCKr L 
■MMCE or FIFNT FOA TNCCUCTMKFnaK OF tCWMCAS H UMC SlU) 

lOCAKM TMCIMATauJUNiMlI

NOZZLE DETAILS 
(10 W. FUEL OIL STORAGE TANK)

INLET/OVERFLOW NOZZLES (TYPICAL)

MV -WIUCtfllMDI-

rr CHO Ml

gaagi PC
BUM
fCVBIB HUCntB>7X/MOfT,
QVtMOfT
BCC.
ITCH ai
OFiNO. LuukOPP-6DM-17.012

wa AS SHOWN

FBS.U MinP22Z1 SOOSe

BID DRAWING



ROOT \£NT

SEE DETAL A

PIPE SUPPORISI—^

SO MU « OVERFIOW PIPE

PIPE SUPPORTS

TO CANAL

SEE DETALS ON
DW. NO. ToniDPP-BOU-17.013

OVERFIOW NOZZLE

,—I PIPE SUPPORTS

,—ISO UU • AR-FOAM RISER PIPE

PIPE SUPPORTS

aUND FLANGE

m 3000

SEE DETAL 8
SIDE ELEVATION

,—I 65 UU

-SEE DRAWING NO 
owl NO. LuukOPP-BOU-17.012

PIPE UPPORIS

« INLET PIPE

I PIPE

ELBOW I

DETA L A

FOR OUTLET NOZZLE \ 
k REINFORQNC PLATE 
SEE DRAWNC NO \
owe. Na LuukOPP-BDU-17.012.

V

OIPPORTS

FO-OlO

FO-008

a.—;g
uv /

DETAIL C

-DRAW OFF-SUMP 
SEE 0RAMN6 NO 
OW. NO. LugkOPP-BDU-l7.0l2

DETAIL B
ROM Fua OIL PUMPHOUSE

SEE DETAL 0

NOTES;
1. ALL 0IUCN90NS ARE M UILILUETERS IMfSS OTHERWISE 

SPECIFIED.
2. THE FUEL OL STORAGE TANK SHALL BE CONSTRUCTED TD 

CONFORM MTH THE LATEST EDITION OF API 6S0 AND THE 
UNIULU REQUIREUENTS SHOW ON THIS DRAMN6 OR AS 
SPECTED N THE TECHNICAL SPECFICATIONS,

J. DETAILED ORAWWCS, IF NECESSARY SHALL BE SUBUTTED BY THE 
CONTRACTOR FOR NPC REVEW/APPROVAt

4, AU WELOINC WORKS SHALL CONFORM TO THE REQLAREUENT5 OF 
THE SPEOnCATTON AND API 650.

5. PIPE SHALL CONFORM TO ASTU A. 53 6R. B. SCHEDULE 40 AND 
SEAMLESS PIPE

mocci; sipivr, oclmmv. mT«u4Tot tut. we rciwiTTOiiin)' ca j x ted kw 
UOOIAWT ONBL OETWMTte 4CT8. ASSOCUTEO b£CTWC«i EOWKWT 4 
hWWCC04414WTPOMT>e EUenVIC4TK]M V>CWWTE4SMURKSUtU 

LCCRTOt TRMU4RI0, URJK, UkV

- WTiRCtf

NATIONAL POWER CORPORATION
AG HAM ROAD, CHLIMAN. QUEZON CITY

TANK NOZZLE AND PIPINGS
(10 KL FUEL OIL STORAGE!^K)

IV CHO OCE
fCWKO n ’f
CRAWI
ICVCMD ncNC^Al ChGR. 1 »fOfT.
OVUMOfT
a£c
ICOl •f

•L<yy//?/17M
:n' 3-'iw'.w !■;

mam LuukDPP-BOM-17.013

MTS BID DRAWING

Team MinP22Z1500Se



M.1ERHA1E CUT CF 
lUMiOI DOaift PUTE

unl of »o course

la mwmxE cover

(liNCE
5t REMFCRCHC PLATE

la luwoE

ttUANHOENECX

lUROM) 
BAR HANOEr3( GASXn

TANK SHELL 5t

St BOTTDU PLATES

24 • eOLTHOES FOR 
20 P ROOTS
WX cr BOLTS - 2SRCS. 

HWCESnMl

TELL TA1£ Htt£ 6 Ifll 
LOCATED AT LEFT Cl.

2MBAR

a2

HINGE DETAIL

J3i.
i

SHELL MANHOL£ PLAN DETAIL A

NO. or 801TS • 29 
docT azs - 20M X 6cyy

usiuwai I

UtCASXT

CASK T3t

SHELL MANHOLE SECTION

2 116* ROUw 
BAR KWCU 

0 30010SJS bUWGU fUMZ

61 kUMtClf 9EU

TMK SHELL

61 RONTORONG PLATE

PM9CT; SUM.T, KU«orr. M^rmAnoat tut. mo cchmsicwo or z x » av 
MOCUM OCIft C0«(ATIH3 St1«. AOOOLTB fiECTIBQlL EOUl^OlT •
MMaor fvwTMATM aicrmcMiCH or KWMieax h uui »ur 

locatoc tamomatq, urk wui

ROOF MANHOLE SECTION

wnM«f«iiaCH

NOTES:
1, ALL OUEN90NS ARE IN UIUJUETERS UNLESS 

OTHERWSE SPEOFED.
2. THE FUEL O. STORAGE TANK SHALL BE COHSTRUCTED 

10 CGNFORU MTH TIC LATEST EDITION OF API BSD 
AM) THE UHWJU REQUREtCNlS SHOW ON THS 
DRAWNC OR AS SPECFTQ IN THE TECHNICAL 
SREdnCAIMNS.

1 OETAAED ORATiNCS. IF NECESSARY SHALL BE 
SUBUTTED 8Y THE CONTRACTOR FOR NPC 
REVETT/APPROVAL

4. 1>C CONTRACTOR HAY PROPOSE DIFFERENT UANHQLE
HUGE OCTAL SUBJECT ID NPCS APPROVAL

S ALL AELDINO WORKS SHAU CONFORU TO THE 
REQUitEHENTS OF THE SPEQFICAT1CN AM) API 650

NATIONAL POWER CORPORATION
AGHAM ROAD. CflJUAN. QUEZON CITY

ROOF AND SHELL MANHOLE DETAILS
(10 KL FUEL OIL STORAGE ^ANK}

•V o«o
GCSeCD fe f-
tfvm pc
IM>CO mc*A em imon.
MMKKr
B£t
■CM s
Man LuUkOPP«OM-17.014 sfo.m MinP22Z1500Se

sou AS SHOWnj_ BJD DRAWIN6



SEE DETAIL B

/

/
\

IVOJT NOZZLE. 100*

2 X IS* HOLE FOR UI2 
SOLIS, NU1S AND WASHER1"

ROOF PLATE. St I

\ COLLAR PUTE

ROOF PLATE. St I—, T®J

SEE DETAIL A\-\
GUSSET PLATE. 6 th

—|L 50 X SO St

1 S

*f ^.... .

/
/
/

(sa PECES)

"At
2500

tiwiwniii

DETAIL A

.2 X 19# HO£ RR H1Z BaT, 
■^MUT WO » HDt

f 1 >
w

—in 1 n c <1

A

orcAacFuic

SECTION B

VCNT N0Z2LE. 100 •

: X m 
BtXT^ MUrSM

HATE 101

CUSS rpuiLo

DETAIL B

HtfllSOriCVBQN

NOTES:
1. *U dkCNSHNS MX N UOAIOEAS UNLESS OTVCRWSE 

SPEOnED.
2. T)C FUa OL STORAGE TANK 9<AU. 8£ CONSTRUCTED 10 

CONFOAU WTH THE LATEST ESHION OF API SW AND THE 
UMHUH REQUROJENTS SHORN ON THIS DRAWHC OR AS 
SPECrXO IN 1K TECHNICAL SPECFKARONS

3. DETAILED DRAUNGS. F NECESSART SHALL BE SU8UT1ED 
BY THE CON1HACTOR FOR NPC REVIEW/APPROVAL.

4. AIL HEISHG RQAKS SKUL CONFORU TO THE 
REOUREUEHTS OF THE SPEdFICAIION AND API BM.

NATIONAL POWER CORPORATION
AGKAM ROAD. DIUMAN. QUEZm CITY

4Q0T: simr, mstauatqn. tmt. mo rniiittiniBin or a z 200 nv
hooujw Qptfwwo wn. as$pcmi9 mcimcm. Eoupie<r 4 
MMceer fVMT reft n« aATRncATOt cr *e«r/MAS MiUK suu

.OCATVM rMCM44T0,LMW,«UU»

RAFTER DETAILS
(TO KL FUEL OIL STORAGBTA^K)

tr cm MIC
Koaa M •r
CftWft
«VClC0 mefn^i9tt.nfon.
CHM)D<T
Off.

ICOi JL
MO,NO. LuukDPP*BDM*17.01 SIspecsno MlnP22Z1SOOSe

SOLE; AS SHOWN BID DRAWING. L..-0.



v-------------- V

xn

V =
[

D

1

□
[

• • • nz
FRONT VIEW LEFT SIDE VIEW RIGHT SIDE VIEW

NOTES:
1. THE ENOOSURE SHAU. HAVE THE FOUOWNG FEATURES:

1.1 LESS THAN SS 48A SOUND PRESSURE LEVS. AT t UETER 
FROM ANT POINT OF THE ENCkOSUiE
1.2 2mm UHUUU THQOCSS CF WAJX/ROOF EMaOSURE 
t.3 STANLESS BOLTS AND HDICES
1.4 CAN WITHSTAND 2SO KPH WIND VELOOTT AND/OR AS 

SPEOnED IN THE LATEST EDITION OF NATIONAL STRUCTURAL CODE 
OF THE PHUPPNES.

Z THE SUPPLIER SHALL SUBMIT DRAMND DETAILS OF THE ENCLOSURE 
FOR NPC REMEW AND APPROVAL

i THE UONI10RMC/CCN1R0L P0IN1S AT M0NI70R1NC PANEL SHOWN 
HEREIN ARE UNDilUU REQUREMENT5. ADOfRCNAL UONITORINC POINTS 
AND ITS ARRANGEMENT MAY BE PROVIDED AND ARRANGED PER 
MANUFACTURER'S STANDARD SUBJECT TO NPC APPROVAL

4. RAIN TEST EQUIVALENT TO 1D0HH PER HOUR SHAU BE CONDUCTED 
TO ENSURE THAT RAIN WATER IS PREVENTED FROM ENTERING T>C 
ENCLOSURE.

'ftCUECT: 9JPtV». O&fveRV. MT«JAT|»<i TIST, A*C COHM$S«MNO Cfixsoeitw 
uoeuuA GSBucma ans, *sso»rso aacmM a
aaiMCC orKMfT ElHniVIC*neHC* AREAS M LkUC BIU

LCCKim IMIDMATO, LUUK. tULU

ISOMETRIC VIEW

MlURCCTAEVeOI

NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN, QUEZON CITY

GENERATOR SET WEATHER PROOF ENCLOSURE 
(TYPICAL FOR ALL C

tf an 0(1E
GESO0
tMM

fWSKVCKIt/Wr.
CMIMMm
&£C.
meol if TB35S8

(MG,HO. LuuU)PP*BDM*17.016 nc£N0. lilllnP22Z1S00Se
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LOCAL CONTROL PANEL

AIR FILTER

ALTERNATOR

METAL SKID

MTWECf AfViaON

NOTES:
1. THE DRAMNC SHOVfS TYPICAL REOUIREUENT FOR ENGINE CONTRffl. 

AW UONITOftlNG
2. THE LOCATION AND COMFIOURATON OF THE LOCAL PANEL AND 

ARDANCEUENT OF THE UOnTOftNC/UEIERNG INDICATORS SHALL 
BE Manufacturer standard.

INSTRUMENT PANEL 
(METERING AND INDICATION)

1 ENGINE RPM METER

2
1

HOUR METER

s BATTERY VOLT UETER

A WATER TEMPERATURE GAUGE

S OIL TEMPERATURE GAUGE

6 OIL PRESSURE GAUGE

7 START BUTTON

8 INDICATING UCHT LOCAL

9 STOP BUnON

NATIONAL POWER CORPORATION
AGHAM ROAD. DILI MAN, QUEZON CITY

HIRJCCT: tUWt. DElNtAY, HSTAUATWK T6IT, AND COMMSStONiND OF : M 20D IW 
UOOUAA OC8CL OCrCAATWO Sm, ASSOCUTCD EiecnoCAL EQUFUEHT 4 
lAUNCC OF FIANT raft I>IE OECnvICAIICM OF tew AACAS M UAX DAD 

LCCAHOK rAJtOUeATO.UFUR.tULU

LOCAL INSTRUMENT P
BV 1 CMJB

K$K3*CD 16 T
Stmt
iwtcncD fWOffL EHOH /MCKT.
OTUMOfl
eac
kCCH ±

suBunro:

mow. LuukOPP-BOM-17.017 »cs w MlnP22Z1»)0Se
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION. TEST. AND 
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL 
GENERATING SETS. ASSOCIATED ELECTRICAL 
EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP22Z1500Se

BID DRAWINGS

f I
^ ,j ELECTRICAL DRAWINGS

lJ

o

NATIONAL POWER CORPORATION s



BID DOCUMENTS

SECTION IX - BID DRAWINGS

SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 2 X 200 kW MODUUW DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK. SULU 

_________________ _ MinP22Z1500Se

SECTION IX - BID DRAWINGS

EW - ELECTRICAL DRAWINGS

DRAWING NO. TITLE

LuukDPP-BDE-17.001 SINGLE LINE DIAGRAM

LuukDPP-BDE-17.002 LV SINGLE LINE DIAFRAM AND LOAD SCHEDULE

LuukDPP-BDE-17.003 EQUIPMENT LAYOUT

LuukDPP-BDE-17.004 15kV SWITCHYARD

LuukDPP-BDE-17.005 SECTIONS

LuukDPP-BDE-17.006 GCPP LAYOUT (CONTROL ROOM)

LuukDPP-BDE-17.007 LIGHTING & POWER LAYOUT (CONTROL ROOM)

LuukDPP-BDE-17.008 OUTDOOR LIGHTNING (CONTROL ROOM)

I... .tnPP RHP 17 nna LIGHTING & POWER LAYOUT (BUNKHOUSE & 
LUUKurr-BUt-i ^uuy STORAGE ROOM AND GUARDHOUSE)

LuukDPP-BDE-17.010 PUMPHOUSE POWER SUPPLY SYSTEM

J

LuukDPP-BDE-17 011 LIGHTING LAYOUT (HAZARDOUS & SOLID WASTE
AREA)

LuukDPP-BDE-17.012 PERIMETER LIGHTING LAYOUT

LuukDPP-BDE-17.013 UNDERGROUND CONDUIT LAYOUT (480V & 15kV 
SYSTEM)

j NATIONAL POWER CORPORATION IX-EW-i



( 1

BIO DOCUMENTS

SECTION IX-BID DRAWINGS

SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 2 X 200 kW MODULAR DIESEL 
GENERATING SETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP22Z1500Se

LuukDPP-BDE-17.014 UNDERGROUND CONDUIT LAYOUT {240V SYSTEM)

LuukDPP-BDE-17.015 GROUNDING GRID SYSTEM LAYOUT

LuukDPP-BDE-17.016 CONTROL ROOM INCOMING/OUTGOING CONDUIT 
DETAILS

LuukDPP-BDE-17.017

LuukDPP-BDE-17.018

LuukDPP-BDE-17.019

GENERATOR AND POWER TRANSFORMER 
INCOMING/OUTGOING CONDUIT DETAILS

POWER TRANSFORMER & PERIMETER LIGHTING
GROUNDING DETAILS

GENERATOR CONTROL & PROTECTION PANEL
LAYOUT (GCPP)

. I

LuukDPP-BDE-17.020 DETAILS OF LIGHTING FIXTURES

u
LuukDPP-BDE-17.021 PERIMETER LIGHTING & ALTERNATOR SPACE 

HEATER CONTROL CIRCUIT

!J

LuukDPP-BDE-17.022 LIGHTNING PROTECTION SYSTEM DETAILS

NATIONAL POWER CORPORATION IX-EW-H
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LfGENOS & SYMBOLS: 
ros - fua MSCOHNEcr swtch

LA “ UGHTKINC ARRESTER 
P- - CURRENT TRINSfOfiUER

GENERATOR CONTROL & PROTECTION UOOVLI (GCPM)
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NATIONAL POWER CORPORATION
AGHAM ROAD, QIUMAN. QUEZON CITY
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NOTES:
I. LOW SCHBXU KCIUWNC BREAKER RATWK. CABLE SIZES. OLW/nRES. 

ETC. ARE TENtAnvE SOBJEa TO RKAL tAYOOT AXO ACTUAL LOAD 
REOUlREMtNTS OF TRE PROJEa. OUNCES. IF AVt*. SHALL BE REFLECTED IN 
A NEW lOAO SCHEDUtE TO BE SUBIBT1ED TO NFC FOR REVIEW AND 
APPROVAL
ALL EXPOSED CONDLNT DUNS SHALL X HOI DIPPED CALVANIZEO R«S0 
STEEL CONDUIT [RSC) ItFt ALL OTHER ENBEDOCD TO CONCRETE AND 
RUNHNC UNOERCROUND SUCH AS FOR PERIHEIER UCMTINCS SHALL BE 
l«C TYPE. FOR WSTAUADON REOURINO PAT TO RSC COHNECTIOH. THE 
SUPPLIER SMALL eeHIffY THE PROPER AND APPROVED TYPE OF CONNECTOR 
FOR SUCH CONNECTION
KUWAIT-HOUR UETER AS SHONN SIWL BE INSTALLED INSIDE THE 
CCHTROL ROOU. ACCURACT CLASS SHALL BE SOSZ DR BETTER

.___I t-yku*1 1HHK $w nsiaatsd CCPPOI CAa£
I P^t-A.Nfw*' MW MSUATTD COPPER CMU CCJ

I)-----1«*

LOAD SCHEDULE

24W>C LPP

L 1 i I IV “■'•O ~ v TT L L i
IBEX.» 3M.y^ »«;

qiCLBCX M

R

-t 1 • I—I—1”^1 1

©I©!|lt®i0!0 ©i®

^ i 1

C90JT
Na L0CA9WN OCSOVnOH ow VA V A CO MAE coecwr

1 CW»a ACM
funjB riTt V J

90* 9M c.e« l&At 2-J4**v^T, 1>»M 
l•X^nm• n*M («} 2CIW no

rWURt TYSt *H* 2

2 COHTWi ACM
CarwMXCt CMUT 2

790 2M 2.12 to^r 2-24**vTv' T>*«< 
l-Uwfve1 now (C) 20l0i OK RSC

CQWEXHCS CVTITT, «P 1

3

fjocEg MO sn*<a rtrruKE 7T?t V 3

U2 uo 1.10 2CaT TVfrOI
l-iAriA1 tV»«< (C)

9MM M RSC

QJAWKIMS
wnne frpt V 1

20IM DK wPiO
OCHhOOEWE OLfTlTT, VK 1

fcinixit ap«sv»oe jra CMvOBKt OMUT 4 ZM 3.19 UftT J ^-Vm1 n*M
)-XSw‘ TtOOl (0) 20M DkA RSC

sry. i*m fw MTOA 1

$*»* 2M 44 74U J-22rmv' TVW 
THLOtyvh1 TK« {6)

23M OkA. sM

rncTuts r/Pt v 1
20lfy OhA. RSC
2DIBJ OU.wanocijs MC SBLB 

mSJl fiCMC FBOWE TiR *c* 2

e PCMCm UCMTM3S
rwutt rm *p* «

MO 220 U7 20AT 2-i&Pwa‘ IHO< 20WH ca*.
rctnAE TiPC T 4

7 COOWM SM{ <aJZR 1 920 20AT J-S-Vara* H4«
l-.VVfw** l>M( fCl 20101 CU. wAC

e COCKATOO 12 SPmX katcs 1 220 23AT ft** 30AI CM. v^wC

* SKARE 1 920 2MI

10 sm«6 1 220 2»r

Cf HEsaasBif
(MClCKW(>«/EriSeBCCD m OJCflCTC

IMH »t&gCER SCti
USt 10OAI/IMV. 2P. I2U ycc8

NaSX PGESet $ZL
ML 2-»W T>M< SCO^ •OA*JZO 0^*9 C4L£

i-a-frw1 T>#oa §w Hsui>i9 ec^ot caslC (C)

feB£H CO*OLCT 9SL 
VtL ecuofT

LV SINOLE UNE DIAGRAM

MTUiEcricvaaN

NATIONAL POWER CORPORATION
AGHAM ROAD. OILMAN. QUEZON CITY

$W. OOMlUf. HfTKJJUKSL tCVt ..
MMM GOB. 6MUIB0 IfA ASSOCUTD KUCHOCM. Mk»l«rr 

» nMV N« TW axCtHTCAIOI e* MCW *M(M ■■ um
•UB

i^catcm iwr.wcMvauiASuu 
LV SINGLE UNE DIAGRAM 

AND LOAD SCHEDULE

rr OKI

KStte
oaiMi
fOOB ntSCViRL 9CR/2KKT.

CMMOfT
BEC.

NECK

OK.KL LuukOPP-eDE'17.002 MlnP22Z1500S«

SME NTS BID DRAWING



HUAROOUS
Haste storage 
AW LU8E Oil 

RECavmG AREA

MATERIALS
RECOVERY
FACUIY

RCP05E

m

STORAGE 
ROOM dUNKROOSE

CONCRETE WALKWAY
rzESCR

CONCRETE WALKWAY

GUARt

tOttO

NOTES:
I ALL diuensions as Shown are m meter unless otherwise indicated
2. REFER TO DWG NO. UiukDPP-a>E-l7.00< FOR CLEARANCES Of EOUJPUENT 

INSIDE THE SWITCHYARD
3. WORK THIS DRAWING VlTIH THE RELEVANT CEAO AND MED DRAWINGS

LEGENDS:

— MOOULAlR diesel generator

(T) — GENERATOR CONTROL & PROTECTION PANEL 

— GENERATOR STEP-UP TRANSFORMER

NATIONAL POWER CORPORATION
AGHAM ROAD. DILIMAN, QUEZON CITY
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NOTES:
<U CIUDlStVS AS SK»» tm N UcTD) UAUSS OtHOMISC WOCaTEO 
CRUSHED R0O<S/O»»a SUBFWNC SWU BE PROMDED KSIOE THE 
SMTCHYARO WTH ISOUU IW» reOM THE flMSHED GROUND UNE. CRAVa 
SURfHONO 9WJ. 8£ EXTEM® I UETER OUROE THE SMIOfTARO 
SECnOON FENCE AS SHORN
AVERAGE QAAIEIER Of CSUSIED RCOCS/GRAva TO BE USED FOR
SMTCHTARD CRUSKD ROCXS/OUva SIXFACWG SHALE BE SOIOI
SEE DWG W>. Ui«ADPP-B0£-T7H305 TO SEOkXS
WORK THS KAR1NG WITH DC RELEVANT CCAD AND UED DRAVWGS

LEGENDS:

OLFTGOlNC ftecer

@- GENERATOR STEP-UP TRANSfORUER

150MM THICK 
I ZOCALO WALL

I CRUSHED ROCKS/
I GRAVEL SURFACING

I CRUSHED ROCKS/
I GRAVEL SURFACING

SECLUSION FENCE

wiuEvimsoi

NATIONAL POWER CORPORATION
A6KAM ROAD, OILIMAN, QUEZON CITY
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J

5K eCI*-L V ®—

S£E -

sse ecTrt. *0*

FRONT ELEVATION SECTION A-A

V KlHM» 
I^t ° CS^ClL *90'.

K3C, N* ELK

com <aeusTM

bOFtCtatf ea»cgTO<

CB7IV4MC OMCffTkSnl

DETAIL "A" DETAIL-B• DETAIL,•C•

SECTION A SECTION 8

MtKOff&sat

NOTES:
I Ml *f€ f> UUHCTDS LHISS 0T>CR«SC »COttS
» no U) SPiAAjT QA BSC C90JT SHU K usa W V7 AO CT

KnuuDACOt ciais com id bum icrtR 
1 AcncAurc o&r tsas}S£fi cwttouO ec »^a:l£d hsc dc

CSKRX BCOL r>M IDCCDN 9^ BE CCTUHOCS 9r r< SL*<UCR » *S 
Pt» ccsctn FBDy »fcs unHoass) REPBESonuH 

4. OOUIOHC SRT04 *5 9<n 9VU SC BOKCD 090 CXOT>CAkrC %X\St€ TO
me BLViT OeWtiM 090 STSTIW __

i U Uf€ hM««E 9JO* BXT^ MJTS. WS^GtS. ETC. TO CSWPlTTt K 
ASSEWBLt AA/0R MLUCCN A$ 9Cm> 9MU BE 0CUfV9€0 ST 

L ICC SHU es 9^ *T H5 LESS T>W l»03MU FDOV IX roCSd
CS0>0 ux

7 CBBJ&CD B30Q »a S S7«£0 THWJCXUI H I>€ PUVTT CKDRE S«TOttUD 
SCCUGON Ai U) t£55 THCK iSMd OCFm FTSM rXGHED CACVO UX 

9 COOJT 9SWT 9W1 K PBMO ST IX 9f>?\lCK CCMLIC SHU BE 
su^poero JJ IfilEJML HOT EXCEZ9M WUU 

9. neriR to dwc no. LuukOPP*Boe-17.022 roBi the oetaiis of 
UCHTNINC PSOTECTkM ?T?TIM

LEGENDS:
1 - 30ft STEfl POCE, OCTfCOHAL HOI IMP CA1.VANIEE0 (HOC)
2 - 23ft STEEL POLE. OCTACOHAL HOT OlP GALVANIZCO (HOC) 
i ~ 1/0 AWC ACSft
4 .1S>V IC*30SCUM XLPE POWER CA^
5 . iSbV AUTOUATlC CiRCUir RECLCSCA (ACR)
i - ISttf fust OlSCONKBCT SWITCH WiTh UCHTKiNG ARRESTER 
7 . ) SkV VOLTAGE TIWfSfORUER
B . iSbv Current transporuer
9 - CR05SARU. HOT OiPPED GALVANIZED
10 - X BRACE. HOT OJPPEO CALVANlJEO
11 - •^SlON INSULATORS
13 - OEaO-EnD/STRain CLAUP
13 - HOT LINE CLMAP
14 -TgRUlHATON K/7
15 . BlUJNC UCTER (RCPER TO OCTaR. ’A*)
10 - 3/8* HfGH STRENGTH CR4C STEEL HOC 
17.1/0 AWG IKSULAT^ JUMPER CONDUCTOR 
IB-RIOO sna CONOUIt. KCG, HOWW bA 
IS - COnOUTC (refer to load SCHEDULE)
30 - Pin type insulatca
21 . STATION SERVICE TBiANSFORwER
22 - STATION SERVICE TRANSPORVER UOUNTTnO BAACXET
23 - SPOOL INSULATOR
34 . SERVICE ENTRANCE CAP
35 - CRCUNO CUAUP 
28 - CCMOUn SEALBJfT
37 - CONNECTCR. COUPAISSION TYPE

NATIONAL POWER CORPORATION 
AGHAM ROAD, DILIMAN. QUEZON CITY

MMEr^ tkipfLT. oejvsnr, BtmiATeH. TtPT ana cowiiioi»« of acwiiw 
mxw* MSCL ONOtATKe BCTl. AMOCtATED CAXCTIOCAt BCUPHUr 
AMOaALAHCC OP PIAHT RR TX EUCT1tf<AT)0M OP ntm AftSAI m UAPL 
8iau

LOCAnat WWr.tA«U«AtftLUJLRU

SECTIONS

gr CHO GATE

(XS«S ,
DRAWN 4
REVIEWED mO’AL ENSR f AROrr.
CMUAKHT
BJC.
|£bi

'T7f/7?WR
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NOTES:
K All Dimensions af£ m uiluue’^rs unl£SS othd^msc indicaud
2. RCFER TO DWQ NO. LuuU)R^>90C-l7.019 W THE DETAILS OT 

GENERATOR CONTROL ft PROTECTION PANa <CC?P)
3. HNAL LAYOUT OE CONTROL ROOM SHAa 3E REFERRED TO RELEVANT 

CEAO DRAMKGS
4. LOCATION or AUTOUAHC OfiCUlT fiECLOSER CONTROLLER INSlDE THE 

CONTROL ROOM SHAU 6E DETERMINED 8Y THE SuPPUER OR AS PER 
DIRECTION FROM NPC*S AUBfORl^EO REPRESENTATIVE

LEGENDS:

— GENERATOR CONTROL ft PROTECTION PANEL (CCPP)

LPP — UOMTINC AND POWER PANELBOARD

1

o
o

-
o
fO

1 
008 

1

-
_

o
LO
<o LPP

800 550

MMtftfACVtKH

NATIONAL POWER CORPORATION
AGHAM ROAD. DIUMAN. QUEZON COY

POMirr. MfTMlATIOII, TUT AM COMMIIIOiaiB C# 21MW 
* ■ocmjw oocl ocMiunio pm. auocmtu tucnuAL ccrmcmt AM 0* fiANT AM TK (UPmineAmH U NC*r AMAI ai LUUK.

•uli
l£CArOt ■fVr.WBKWlTUlUKJUXi

GCPP LAYOUT 
(CONTROL ROOM)

9f ovo »n
KSCNED
mum -f

pfmoPM gm iNvm.
cMMwm
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f^r\r\r\

SEE DETAIL “B"

NOTES:
1. ALL DIUCN90NS AR£ « UtUJUgTERS UNLESS OTNERMSE INDICATED
2. ALL EXPOSED CONOUH PUNS SUM. BE HOT DIPPED GALVANIZED ftCIO STEEL

CONOua (rtsc) typl kx other eubedoed to concfcte and ruw«
UNDERGROUND SUCH AS fOft PERQJETER UGHTNGS SHMJ. 6E uPA TYPE. fOR 
IKSIALLATDN REOUftNC FVC TO R$C CONNECTION. THE SUPPLIER SMX IDENTIFY 
THE PROPER AND APPROVED TYPE OP CONNECTOR TOR SUC» APPLICATION

3. USED HOT OiPPCO CALVANIZCO UETAUJC TYPE BOXES (I.E. 
UTIUTY/OCTaCONAL/SOOARE BOXES) TO 8£ USED FOft SWTCKES, 
OUTLETS, CASH SPUC3NG. AND UCHTIHC FIXTURES FOR 
EXPOSED/SURFACCO UOUNTED INSTAIXATONS OTHERMSE EUSEKED TO 
COKCfiETC. USE uPVC TYPE

4. kSFZR TO owe NO. LuukDPP-BOE-17,002. OOB. 016. 020. 021 F(« 
REFERENCE

5. FINAL LAYOUT OF CCWTROL 80OU SHALL BE REFERRED TO RELEVANT 
CEAO DRAMNOS

LEGENDS:

A ) b — finuRE TYPE ’A"
(SUAU. LETTER DENOTES UCHTINC TO BE CONTROLLED)

^l^b — nxTUS- TYPE ’8"

V •' (SUAU. UTTER O&OTES UCHTINC TO BE CONTRCtlZO)

LIGHTING LAYOUT 
(CONTROL ROOM)

6000

— CIRCUIT HOUERUN

S • _ CONTROL SWITCH. FOR PERIMETER UGHTS
(FEFER TO owe NO. UiYkOPP-80e-17.O2l)

Sobed, _ CONTROL SWITCH
(SUAU. LETTER DENOTES UCHTINC TO BE CONTRGLIEO)) 

— CONVENIENCE OUTLET. 2 GANG

QQ

CONVENIENCE OOTLTT FOR EXHAUST FAN (EF)

I EF I — EXHAUST FAN UNIT

—• — uchtino control circuit

------ — POWER circuit

DETAIL "B"
POWER LAYOUT 

(CONTROL ROOM)

WIUREOFIEiaON

NATIONAL POWER CORPORATION
AGHAM ROAD. DIUMAN. QUEZON CTTV

ocLAmr. ihitauaikn, tot and roiwuioiBiq op aowitw
woowM e«atL ocmuatwg kts. amooates euemetA couMxr
MSBAUNCf ePfUUaPOTIhCCLKCTIVICATVM OP NSW AtttA M WW, 
■UUI

UttATIM MCr.TMCWsTO; LUK, SUU

LIGHTING & POWER LAYOUT 
(CONTROL ROOM)

vr CHO DATE
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»MfH 4
f&ena ntMCP/i /MOTT.
CMUWKI
axe
icca

LuukDPP*6DE«17.007 speclwi. MtnP22Z15O08e
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oor-^
<N M

'VA" '“W" ■VA'-------

LEFT SIDE ELEVATION 
(FACING GENERATORS)

—VWV

FRONT ELEVATION

“ r^?>'

njj

■V/-1 '-iW' '-iW'1 v/^' '<W ".iV- ----V/V

RIGHT SIDE ELEVATION 
(FACING 15kV SWITCHYARD)

NOTES:
1. AIL OIUENSCNS IN UlLLIMETERS UNLESS OTHERWSE INDiCArEO
2. AIL EXPOSED CONDUT RUNS itWl 6E HOT DIPPED ClVANrZED fOGO STEEL 

CONOUir (RSC) nPL all 0I>iCR EueCDOED TO CONCRETE AND RUNNING 
UNOERCROUND SUCH AS POR PERlUCTER UOfTMGS SHALL D€ uP<iC TrPE. FOR 
IKSTXUATION REOUANC PVC TO RSC CONNECTION. THE St^PUER SWLi tCNTlTV 
THE PROPER AND APPROVED TYPE OF CONNECTOR FOR SUCH APPiXxDON

S. USED HOT DIPPED GALVANIZCO METALUC TYPE BOXES (I.E. 
UTIUTY/OCTAOONAl^OUARE BOXES) TO BE USED FOR SWTCHES. 
OUTLETS. CA8U SPuCiNG. AND UCHTINC FIXTURES FOR 
EXPOSEO/SURFACED MOUNTED INSTALLATIONS OTHERWISE EMBEDDED TO 
CONCRETE, use uPVC TYPE

4, REFER TO DWG NO. LuuVOPP-BOE-T7.002. 007. 020 FOR REFERENCE
5. FINAL lATCUT Of CONTROL ROOM SHAU BE REFERREO 10 RaEVANT 

CCAO ORAWNOS

LEGENDS:

W1b —

1 y -

FIXTURE TYPE "B"
(SMAU UTTER DENOTES UGHT(nC TO 6Z CONTROuEO)

CIRCUIT HOUERUN 

POWER aRCUlT

MTtfCtfICWSpi

NATIONAL POWER CORPORATION
AO HAM ROAD. OIUMAN. QUEZON CITY

pjm.r. ocuvurr. mtallatuk im mo co—Miowiio Of Aiawwr
nm^1' MOpyuM pitWL OCNCM1MO tm. AMOCMTCD fUCTIKAL EOUrVCKf

«M»CAUwic« ornMi m rw eucnoFUknoH or fcwMcCAS H uuHL
Mil

LfCUm ■tOr.MMUO.UMLftUI 
OUTDOOR U6KT1N6 

(CONTROL ROOM)

rr CHO CMTC
CCSOCQ
CMMI •r*
fCveHs MCM ecu r/wn.
cntiuon
S£B.
lecH
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icaau^
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r 1I 4’

[------ J-i I©--- 11/ySo fa 1
Z/' 1_ -r 1

------ iilSe 1

TO
GUARDHOUSE

FROM
BUHKHOUSE

NOTES:
(. All DIMEI^SlOMS ARE IN MILLIMETERS UNLESS 0T>^ERW1SE INDICATED
2. alL DPOSED COACHjrr RUNS SHAU &£ HOT OIRREO G4.VAKIZED RIGID STEEL 

CONDUIT (RSC) TtPE. OTHER EU6CD0ED TO CONCRETE AND RUNNING 
UNOERCROUNO SUCH AS FOR PERIMETER UCH^NGS SHALL BE uP^ IT7E. FOR 
INSTALLATION REQUIRING PVC TO RSC CONNECTION. THE SUPPUER STWl IDENTIFY 
THE PROPER AND APPROVED TYPE OF CONNECTOR FOR SUCH APPUCaTION

3. USED HOT DIPPED GALVANIZED METALLIC TYPE 60XES (I.E. 
UTIUTY/OCTACOMAL/SOUARE OOXES) 70 BE USED FOR SMTCHES. 
OUTLETS. CABLE SPUCINC. AND UCMTINC FIXTURES FOR 
EXP05E0/SURFACE0 MOUNTED INSTALLATIONS OTHERWISE EM8C00ED TO 
CONCRETE, USE uPVC TYPE

4. REFER TO OWC NO. luyLDPP-BOE-17.002. 006. 020 FOR REFERENCE
5. FINAL LAYOUT OF CONTROL ROOM SHALL BE REFERRED TO RELEVANT 

CEAD ORAMNCS
e. ELECTRICAL St^TtU FOR CUAfiOHOUSE SHAa UDUZE vPVC CONDUIT 

AND SOKES. THE ENaOSED MCCfi AS SHOWN SHALL BE SURFACE 
U DUN TEC AND WATERPROOF TYPE

7, ALTHOUGH NOT SPECJFlDAILY SHOVW, THE ACTUAL CONNECTION OF 
UNDERCRGUND uPVC TO EXPOSED RSC INSTALLATION SHALL BE 
OETEftUIKEO 8Y THE SUPPUER DUR3NC lUPLOilEHTATlON OF THE 
PROtCT

LEGENDS:

A )b - FIXTURE TYPE "A"
(SMAU. lETTER DENOTES UCHTINC TO BE CONIRCALEC)

LIGHTING LAYOUT 
(BUNKHOUSE & STORAGE ROOM)

LIGHTING & POWER LAYOUT 
(GUARD HOUSE) <5^

Sc,

0

2500 3500

— CIRCUIT HOMERUN

— CONTROL SWITCH
(SMALL LETTER DENOTES UCHPNG TO 8E CONTROLLED))

— CONVENIENCE OUTLET. 2 GANG

— CONVENIENCE OUTLET FOR EXHAUST FAN (EF)

— CONVENIENCE OUTLET. WEATHER PROOF (WP)

I £F I — EXHAUST FAN UNIT

— ENCLOSED CIRCUIT BREAKER

— UCHTINC CONTROL CIRCUIT

— POWER CIRCUIT

POWER LAYOUT
(BUNKHOUSE & STORAGE ROOM)

NAJineopicvsBN 0T on. RECa NfC.

NATIONAL POWER CORPORATION 
ACHAM ROAD. OlLlMAN. QUEZON CITY

AW MLANCX or PIAKT FOR TW ELfCDVCAllOM Of l«WAMAA ■■ LUUK. 
LOCA1KK ■Cr.tweWtftUMLIUW 

LIGHTING A POWER LAYOUT 
{BUNKHOUSE A STORAGE ROOM AND GUAFUHOUSE)

rr CM fiAlf

GCSiOCD
CAAVM
REvimo 9W»»L OG^I AAOrr.
caWM>n
ate.
HECK

FecoMUENofia^^?
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2000

TO LPP ciRcurr no. s
<DirC NO. LuuVOPP-BDE-1 T.O02)

LIGHTING LAYOUT 
(PUMPHOUSE)

70AT. 2P 15AT. 2P

CONTACTOR

OVERLOAO

CROUNDINS BUS

TO
CROUND CRIO

NOTES:
1. Aa diuensons are in MILUUETIRS unless OTHERViISE indicated
2. refer to DWG NO. UukDRP-BOE-17.002, 020 FOR REFERENCE
3. RATINGS OF OROJir BREAKERS AS SHOWN ARE TENTATIVE SUBJECT 10 

CHANCE OF UOTOR RATING TO BE USED CURING ACTUAL 
lURLEUENTATON

4. ALL EXPOSED CCMXIIT RUNS SHALL BE HOI DIPPED GALVANIZED RICO Sim 
CONOWI IRSC) rrPE. Aa other enbedoed to concrete and RUNMNC 
inCERGRCUNO SUCH AS FOR PERSAEIIR UCHTNCS SHIU BE ufVC TIRE FDR 
INSWATIX REOLKNC PVC TO RSC CCtMCTOH. THE SUPPLER SWa KNTIFr 
THE PROPER AND APPROVED 1TPE Of CSMECTOR FOR SUCH APPUCATKH

8- USED KOI CPPED GALVANIZED NETALUC PIPE BOXES (It 
UTIUTV/OCIAGCHAL/SQUARE BOXES) TO BE USED FOR SWICHES, 
OUTLETS. CABLE SPJONC, AND UCHTINC FIXTURES FOR 
EXPOSED/SURFACED UOUNTED INSIALLATONS 01HERWSE EH8ED0ED 70 
CONCRETE. USE uPVC TlPE

e. POWER SUPPLY FOR UCHIINO SYSTEM OF PUMPHOUSE AND HAZARDOUS 
& SOUO WASTE STORAGE AREA SHALL BE TAKEN FROM MCC AS SHOWN

7. ALTHOUCH NOT SPEOnCAUY SHOWN. IKE ACTUa CONNECTION OF 
UNDERCROUNO uPVC TO EXPOSED RSC INSTALLATION SHALL BE 
DETERUINEO BY THE SUPPJER DURING IMPLEMENTATION OF THE 
PROJECT

LEGENDS:

— FIXTURE TYPE "A"

N — ORCUfT HOUtRUN 

— C0^^TR0l. SWITCH
(<uAa tens) OENOTis uchtino 70 ec controoco))

-----— UCHTfNC CONTROL CIRCUIT

MCC — UOTOR CONTROL CENTER (MCC)

MOTOR CONTROL CENTER (MCC) 
(PUMPHOUSE)

NUlfCViei9M

NATIONAL POWER CORPORATION 
AGHAM ROAD. DIUMAN. QUEZON CflY

nsKcr nvflV. CKLMtJtT. ■tfrAUATHM. TUT AND CMMlOlM 0# MM*
nw*k aooouut ociA oodUTMO «m. AMOCum hjciha^ idmmrr 

AM M^NCt cr PCAMT PM M OXCWl6kn0H OP Mto AMAi W UMC 
MU

LOOMDc Mer.tMI»Mra,UU(9AU

PUMPHOUSE POWER SUPPLY SYSTEM

BY 0*D 1 OAIE
KSOO 1

uwm
fSVCMCD P(WC  ̂ENCTLf MtCKT.

B£C.
lECH.
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4000

fFOM
PUM^HOUSC 
REPER TO OWS. HO. 
LuukOPP—BDE—17.010

RAMP /

NOTES:
I. ALL DIMENSIONS ARC IN UiLUMETIRS UNLESS OTHERMSE INDICATED 
7. REFER TO DWG NO LuijkOPP-0Oe-17.OO2. 010, 020 FOR REFERENCE 
3. POWER 9JPPLY FOR UCHTINO SYSTEM Of HAZARDOUS A; SOUD WASTE 

AREA SHALL GC TAKEN FROM UCC AT THE PUMPHOUSE 
A. UGHTINC CONTROL SMTCH SHAU 8E LOCATED OUTSIDE THE BOILOING 

AS SHOWN AND SHAU BE WATER PROOF 
S. MX DPOSED CONDUIT RUNS SWO. BE HOT DIPPED GALVA^ZEO RKIO STEEL 

CONDUIT (RSC) TYPE. ALL OTHER CU9E00ED 10 CONCRETE W RUNNING 
UNOERCROUND SUCK AS FOR PERUCTER UCH^NGS SHALL BE vPVC TYPE. FOR 
INSTALLATION REOUlRlNG PVC TO RSC CONNECTKW, THE SUPPLIER SHALL IDENTIFY 
THE PROPER AND APPROVED TYPE OF CONNECTOR FOR SUCH APPUUDON 

e. USED HOT OIPPEO CALVANIZCO METALUC TYPE BOXES (IE 
UTIUTY/OCTAGONAL/SOUARE BOXES) TO BE USED FOR SWITCHES. 
OUTLETS, CABLE SPUCiNC, AND LIGHTING FIXTURES FOR 
EXPOSED/SURFACCO MOUNTED INSTALLATIONS OTHERW$£ EMBEDDED TO 
CONCRETE. USE uPVC TYPE

7. ALTHOUO^ NOT SPEQFlCAaY SHOWN, THE ACTUAL CONNECTION OF 
UNDERGROUND «PVC 70 EXPOSED RSC INSTALLATION SHALL BE 
OETERUINCO by the SUPPLIER DURING tMPLEUENTATTON OF THE 
PROJECT

LEGENDS:

A ) b — FIXTURE TYPE 'A'

• — CONTROL SWrtCH
(SMALL irrrtR denotes uchtinc to be ccmtroued)) 

— — uchtinc control circuit

MCC — MOTOR CONTROL CENTER (UCC)

MTUACOntEVtSON CHO. (CO. »P90.

NATIONAL POWER CORPORATION 
AGHAM ROAO, DILIMAN. QUEZON CITY

sMcn' cunvT. etiArmr. MTALiATKHi rtn aw comhoomo Of mm*r’%^^ hocmjW IBEML OCWIUTM «m. ASMCMTCO CLACmCAL IQOPIgXT 
AWMAXCteAAliUfrKItnaKUCIIVieMHN OAMOVAMM MIUK 
Mil

IDCATCK Wgf. M€XI**J0.UAI  ̂mU

UGHTING LAYOUT 
(HAZARDOUS & SOUD WASTE AREA)
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oesoe
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cnMwr
ate
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HAZARDOUS 
WASH STORAGE 
AND LUGE OIL 

PECDWJC AREA

MATERIALS
RECOVERV
LAOLITY

m

3TCRAGE
ROOM SUKKKOUSE

I \CONCROCONCRETE WALKWAY

OUIGOV4G rnzo
CONCRETE WALKWAY

GUAROI
POST

DUOH340

NOTES:
1, Aa DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE INDICATED
2. EACH PERIMETER LIGHTING SHALL BE PROVIDED WITH DEDICATED CIRCUIT 

BREAKER
1 ALL TAPERED POST SHALL BE PROPERLY GROUNDED 
4. REfER TO owe NO. LuokDPP-BOE-W.Oie S 020 FOR DETAILS

LEGENDS:

(0)b - nxTUftE TYPE *0'
<SUAU IfTTO KMTtl U»IWO T» K «NHOU0}

(e)b - nxTUfte TYPE 'E*
(VJiU tfTTtn PCMTU U«IM6 TO K CCuTWCOIS)

4>
s;

— CIRCUIT HOMEPUN

— REfER TO DWO NO. LuuhOPP-BOE-17.021

- LIGHTING CONTROL CIRCUIT
— POMER CIRCUIT RUNNING UNDERGROUND

NATJONAL POWER CORPORATION
AO HAM ROAD. DILIMAN. QUEZON CITY

AND CMnWia 0* njwn KA The CUP1MKMIQR W Nm MSM M UfW, 
lOCATOt mr.^wOMKTaolKUU 

PERIMETER LIGHTING LAYOUT

ST om teiE
ocsoe
onum
Jcvvae rWCSDASCR /jWCKT.
04MK»n
HPg
ICOi

<m.m. LuukDPP^DE*17.012 nwx MinP22Z1$OOSa



HAZARDOUS 
HASH STOfiAGO 

AXO LUBS OIL 
RECEIVING AREAI

UATERALS
RECOVERY
FACaiTY

0 u’ F

m
STORAGE 

ROOMa BUNKHOUSE
CONCSETt WALKWAY

wreCMS ffEMB
CONCRETE WALKWAY

GUARDI
POST

NOTES:
1. AIL DIUENSIGNS ARC IN UILLIUETERS UNLESS OIHCRWSC INDICATED
2. USE uPVC CONDUIT FOR CIRCUITS RUNNING UNDERGROUND. ALL EXPOSED 

SHAU BE IN RSC RACEWAY. SUITABLE CONNECTOR FROU uPvC TO RSC 
SHALL BE DETERUlNEO AND PROVIDED BY THE SUPPUCR

LEGENDS:

Q — CHESEL GENERATOR

(?) - GENERATOR CONTROL & PROTECnON PANEL 
(D - GENERATOR TRANSFORUER 

-----— POWER CIRCUIT RUNNING UNDERCROUNO

NATIONAL POWER CORPORATION
AOHAM ROAD. DILIMAN, QUEZON CITY
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UNDERGROUND CONDUIT LAYOUT 
(4S0V&1SkV SYSTEM)
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HAZARDOUS 
WASTE STORAGE! 
AND LUBE 01 

REVIVING AREA

MATERIALS
RECOVERY
FACSITY

RCPOSE
lao us POST

STGrAGE 
ROOMa SUKKKQUSc

CONCRETE WALKWAY

GUARDI
POST

IS/. DUE

NOTES:
1, All 0(ME>JSI0NS ARC IN UiUJUrTCRS UNLESS OTHEftWSC INDiCATIC)
2. USE uPVC CONDUIT FOR CIRCUITS RUNNlNC UNDERGROUND. KX EXPOSED 

SHALL BE N RSC RACEWAY. SUITABLE CONNECTOR FROM wPVC TO RSC 
SHALL BE DETERMINED AND PfiOVIOEO BY THE SUPPUER

3 TO AVOID OVER-TEN Slew INC OF POV»ER CABlf DURINC INSTALLATION- 
PULL BOX AS SHOW SHAa BE PROWDCD BY THE SUPPUER. 
ADDITIONAL PUa BOJES SHALL BE INSTALLED BY THE SUPPuER IF 
rOUNO NEEDED DURING ACTUAL CABLE INSTALLATION 

A REFER TO DWG, NO, Luwk0PP-B0E-l7.002 FOR ORCUIT IDENTIFICATION

LEGENDS:

— PERIMETER UCHTlNC

— POWER CIRCUIT RUNNING UNDERGROUND

— PULL BOX/PULL POINT

NATIONAL POWER CORPORATION
AGHAM ROAD. DIUMAN. QUEZON CfTY

BMcrr M*A.r. Dd/viFr, •cvtAUAmA test amq pfiiMiiiniBin «* namm 
OCIft sen, 4M0CMI1D ELECTWCM.

AMD SMiWCI or pum rCfl tM EklCTlIsneATlOH OS »cw AMAS W UfW. 
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lOCATVK BABI',MO»«l10,UMCSUUJ 
UNDERGROUND CONDUIT LAYOUT 

(240V SYSTEM)
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NOTES;

HAZARDOUS 
HASTE STORAGE! 

, .LUBE OIL
6 AREA

STORAGE
ROOM IKHOUSE

W CRETE •HI J(hAY

CONCRETE WALKWAY

GUARDI
POST

ALL OIUEHSICNS ARE IN UILUUCTERS UNLESS OTHERWISE INDICATEO 
GROUNDING CRIO CONDUCTORS INaUOiNC Aa GROUND RODS AS SHOWN 
SHALL BE eURJEO. INSTALLED. * TESTED BY THE SUPPUER 
AU GROUNDING CONNECTION BELOW GROUND SHALL BE EXOTHERMIC 
waO TYPE
GRID RESISTANCE TEST AFTER THE INSTAIUTION Cf GROUNDING GRID 
SYSTEM 91 ALL BE CONDUCTED BY THE SUPPUER. THE RESULT SHALL BE 
SUBMITTED TO NPC FOR REFERENCE AND FURTHER CONSIOERAPON 
GROUNDING CRIO CONDUCTOR SHALL BE BURIED AT LEAST 0.6H FROM 
FINISHED GROUND UNE
ALL RISER CONDUCTOR SHAU HAVE COLOR GREEN INSULATION 
SEE ALSO DWG NO. LuukDPP'BDE-17.018

LEGENDS:

^ — EXOTHERMIC WELD. CROSS-CONNECTION 
^ ^ — EXOTHERMIC WELD, TEE-CONNECTION

© d) “ exothermic weld, crouno rod connection

— 100UU1 BARE COPPER GRID CONDUCTOR
— IOCAJM' insulated riser CONDUCTOR;

• GENERATORS
• TRANSFORMERS
• CCPP'S
• STEEL POLES
• CONTROL ROOU/BUNXHOUSE/STORAGE ROOM
• HAZARDOUS Ji SOUD WASTE STORAGE

— 22MM’ INSULATED RISER CONDUCTOR:

• PERIMETER LGHTINGS/RAC POLES
• PIIMPSA<OTORS
■ FUEL OIL STORAGE/DAT TANKS
• SECLUSION/PERIMETER FENCE

— GROUNDING SYSTEM TEST PIT

NATIONAL POWER CORPORATION
AGKAM ROAD. DIUhtAN. QUEZON CITY
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CCPP CCPP

CO^^TR0L ROOM n.

coNOuns

FINISHED GL

mfSm

r-

EN08EU WITH 
CONDUIT SEALANT

FROM
CCNERA10R

ROM
GENERATOR

CONCRETE ENCASEMENT

Zl CONTROL ROOU FL

r

I____

lAA.if'npTP rnr*ffrup»rr
d
10

PINISKEO GL

^ i A a TRANSPOauER

i

\ COKTROLS/INSTRUMENTATIONS 
<1 POWER

^|—I CCPR'a 
J 3 j—I—j CONCRETE ENCASEMENT

-| CONTROLS/! N STRUM EKTATION S

SECTION *A-A“

TO TO
TRANSFORMER TRANSFORMER

SECTION “e-B"

CONTROL ROOM LIGHTING ie 
POWER CIRCUIT

RSC CONOUlTf

I RSC CONDUIT

REFER TO DWG NO. 
LuuicDPP-'BDE—17.002

CONDUfT
SUPPORT RSC CONDUIT

CONTROL ROOM R.

yFVC CONDUIT

n RISKED GL

SECTION *C-C'

NOTES:
1. ALL OlMENStONS ARC IN UILUMCTIRS UNLESS OTNCRVASC 

INDICATED
2. TO PROTECT THE CONDUIT PROM POSSIBLE DAMAGE. HEIGHT OF 

CONCRETE ENCASEMENT TO 8t PROVIDED SHALL BE 
EOUIVALENT TO THE ELEVATION OF CONTROL ROOM FROM 
FINISHED CRCUND UNE AS SHOW

y SIK OF CONDUIT TO BE USED FOR CONTROL AND 
INSTRUMENTATION CABLES OP GENERATOR AND TRANSFORMER 
SHALL BE 32UM DIA

4. ALL Electrical conduits running underground SHAa be
EMBEDDED AT LEAST ^MM FROM FINISHED GROUND UNE

NATIONAL POWER CORPORATION 
A6HAM ROAD. OIUMAN. QUEZON CITY

AN» MAMC or RANT R3K n« tUOUOnCAJIQH e* «e«r MCAS •» uam 
WUI

IfiCATKN net 
CONTROL ROOU INCOUINO/OUTGOINC 

CONDUIT DETAILS
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i........ ^ r..........ifri H' i 1: 1
1 “ g] 1

-------- ^

ENO0EU WITH 
CONOUJT SEAl^T

CONDUITS 
coNcficre encasement

TO
CCPP

FRONT ELEVATION SIDE ELEVATION

CONTROL CIRCUfT |-----&h3----- 1 POWER CABLE

TOP VIEW

MV POWER CA8LEI

SEE DETAIL ’A' 
ENoeeu

110MM OIA uPVC CONDUIT 
CONCRETE PEDESTAL

TINSULATINC SMROUO 
IINSULATINO SHROUD

LV POWER CA9LE

ENDBELL WITH 
CONDJIT SEALANT 

;i*PVC CONDUIT 
• ^ SEE DETAIL "B"

^^ONCRETE PEDESTAL

TSOMW THICK GRAVEL SURFACING 
.hnished ground UNE (FGL)

POWER CASlE 
ICONTROL CABLE

FRONT ELEVATION SIDE ELEVATION

DETAIL "A"

FRONT ELEVATION SIDE EtT/ATlON

DETAIL "B"

NOTES:
t. ALL OIUENSIGNS ARE IN UIIUUETEAS UNLESS OTHERWSE 

INOlCAtEO
2. TO SUPPORT ANO PROTECT THE CONDUIT FROM BEING 

GAM AGED. SUITABLE CONCRETE ENCASEMENT SNALL BE 
PROVIDEO BY THE SUPPUER AS SHOWN. DETAILED DESIGN 
SHALL BE DETERMINED BY THE SUPPUER TO BE SUBUlTTEO TO 
NPC FOR REMEW AND APPROVAL

0. SIZE OF CONDUIT 70 BE USED FOR CONTROL ANO 
INSTRUMENTATION CABLES Of GENERATOR AND TRANSFORMER 
SHALL BE 32MM DIA

4. ALL ELECTRICAL CONDUITS RUNNING UNDERGROUND SHALL BE 
EMBEDDED AT LEAST 300MM FROM FINISHED GROUND UNE

5. CONDUITS SHALL BE PROVIDED WITH ENDBELL AND SUITABLE 
SEALANT TO PREVENT WATER INTRUSION

NA1UIC OF PCVtSCN

NATIONAL POWER CORPORATION
AGHAM ROAD. DIUMAN. QUEZON CITY
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INC0MJNG/0UTG0IN6 CONDUIT DETAILS
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NOTES:
1. DRAWNO IS FOR aOCNNO PURPOSCS ONLY. ACTUAL 

CCmnCCTION $HAU H OSTERUINSO at 9TI

TFUMSrORUER FOUOATWN

xNw;^>^

u$e suitasle cadtE lvc I

22uy* IwSUlATtD RISER CAdLE | \m 3

use SUITABLE CABLE LUC

ISOUU THJCX GRAVEL SURFA£INC 
RNI5HED GROUND LINE

tOOUU* INSULATED RISER CABLE

GROUND GRID

-jioouu' Bare grounding grid

800

SECTION
POWER TRANSFORMER

SECTION
PERIMETER LIGHTINGS

GROUND GRiD

lOOUM* MSLAATED riser GA0LE f

III....
[} is 4) i

■4

M>
iiiiiiiiliiliiiiiiiH
NOT TO SCALE

I ji------ lOOUU1 t^SUlATED RISER CASLC

tOOUW* 8A:iE GROUNDING GRiO

22UU* INSULATED RtSER CABLE 
IDOUU’ BARE GROUNDING GRID

• GROUND GRID

PLAN
POWER TRANSFORMER

PLAN
PERIMETER LIGHTINGS

HMUC»WV«N om. REca.

NATIONAL POWER CORPORATION
AGHAM ROAD. DIUMAN, QUEZON CTTY
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GCPM
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Nl 1

rarern

IS SM.
£

y
Absbisi g
f6 BB fI 4

!
*********************

BLOW-UP FRONT PANEL LAYOUT FRONT ELEVATION SIDE ELEVATION

NOTES:
1. ALL DIMENSIONS ARE N MILUUETERS UNLESS OTHERMSE INDICATO
2. THE GENERATOR CONTROL AND PROTECTION PANEL (CCPP) ENCLOSURE 

SHALL BE COLORED RAL 70J2. STEEL SHEET THICKNESS SHALL BE AT LEAST 
2.0UM

J. THE CCPP SHAU BE EOUIPPEO IHTH THE FOaOWNO MINIMUM REQUIREMENTS 
AS SHOAN IN THE ORAWNG AND AS SPECinED IN CLAUSE EW-4.9 Of 
SECTION M - TECHNICAL SPEOnCATlONS;
0. CONTROL SYSTEM (ELECTRONIC CONTROL MODULE)
b. PROTECTION SrSIEU (THE PROTECTION RELAYS SHOWT ON THE SINGLE 

UNE DIAGRAM ARE THE MINIMUM REQUIRED PROTECTION)
c. LOCAL/REMDTE SELECTOR STHTCH
a, LOAD SHARING SELECTOR SMTCK FOR BASE AND REGULATING LOAD 

FUNCTION OF THE DG SET
•. UCMITOFKNG ANO METER INC SYSTEM (SHAU INCLUDE CNCITAL POWER 

METER. MNOlNG TEMP. MCNITORINC. DISCRETE ANALOG METERING 
OEMCES/INDICATTNG INSTRUMENTS FCR ENONE PARAMETERS. AND ALARM 
SYSTEM WHICH SHAU DISTTNGUI9T ANY ABNCRMAL CCHDITIONS DURING 
OPERATION BY MEANS OF VSUAL ANO AUDIBLE WARNING)

A. THE SUPPUER SHAU PROVIDE QROCHURE/CATALOGUES SHOWING TECHNICAL 
SPECIFICATIONS CP AU THE COMPONENTS AS SHOWN IN THE FRONT PANU 
OF THE CCPP FOR NPC’S REVIEW ANO APPROVAL

5. THE SUPPUER SHAU PROVIDE CLEAR TECHNICAL DESCRIPTION FOR THE 
REQUIRED AUrOUATC ANO MANUAL SYNCHRONIZATION AND LOAD SHARING 
CARABIUTY REQUIRED FCR THIS PROJECT

6. THE SUPPUER SHAU PfiOVlOE AU THE NECESSARY SOFTWARE FOR AU THE 
CONTROL PANEL MODULES AU LICENSES AND UPDATES SMALL BE PROVIDED 
FOR THE NEXT PVE YEARS AFTER THE WARRANTY PERIOD AT NO ADDITIONAL 
COST TO KPC

7. INDICATING UCHT SHAU BE PROVIDED FOR THE AUTOMATIC ON/OFT 
OPERATIC*! OF THE GENERATOR SPACE HEATER AS SHOWN

a. THE CABLE ENTRY OF THE CCPP SHAU BE REFERRED TO THE TECHNICAL 
DATA SHEETS AND/OR RELEVANT BID DRAWINGS

LEGEND:
GCPP

0PM

GCPM

GENERATOR CONTROL AND PROTECTION PANEL 
DIGITAL POWER METER

GENERATOR CONTROL ANO PROTECTION MODULE

MiniiEcriiewsoN

NATIONAL POWER CORPORATION
AGKAM ROAD, OILIMAN. QUEZON CITY
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GENERATOR CONTROL A PROTECTION PANEL 

LAYOUT (GCPP)
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NOTES:
I. UCHTNC FIXTURES AS SHOWN Ofi EOUIVALENT SHALL BE USED 

FOR THIS PROfCT. LIGHTING FIXTURES TO BE SUPPLIED AND 
INSTALLED SHALL BE SUBMITTED FOR NPC'S REVIEW ANO 
APPROVAL

IMCT^ UD l*UP IflH POteaAN
fsopuai

it 1
K AaTD. X W*rT5 LCD UCHISC vnH

Aojustuu lASi mriNC iu^d «it sink, ruurs
SrtUl K liTTH H0I-C#>PO M.VW12CD
ROST ANO W.ND HCK£ «1IH ISAT. 2-P<X£ QRCUfT 9HMO(

JCNUTTS HD flOOO UCXT, «£ArMtt RftCtf. ^ rCftO 
WTH rtCH CU*4jTr AilUflUV AiLfft WtJH <XDft 
CUSS < M.T h COCKX rKS

ii!
«iiu«tv UXUnC ruiuv MIH UIRROR rMSH[0 HUUNUy
RgucTws sur«&£ rw sch-oxtako uvutts led 
Luip rcoufic 5i*a ee simio »nH Hor-cippeD 
Mwiao TaKWD ROST W UhO HX£ with ISaT. 
2*R(XC CKUa BftDUOR

WW r04T POTlftC IM< CrOSTHtWUI CMSmXTCN 
nnu 10)1 cu/A o"s cucc and clm«d suTAai rw 
SJLF-OHliXD, COtflCT L£S auCDESQNt. T«W.

NATIDE Of RCUWN

NATIONAL POWER CORPORATION
AGHAM ROAD. 01UMAN. QUEZON CITY

Aww/xeow^tAMmiiTwnxuiuHCAnaM or Miw M£as limq 
«AU
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DETAILS Of LIGHTING FIXTURES
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NOTES:

1. THE CONTROL FOR WKHKK CPERATIOW OF SPACE MEATtfi AS 
940WN IS TENTATIVE WO FOR eiOOINC PURPOSES ONLY. ALTERNATIVE 
SCKCUE UaT 6C SUCCCSTEO/RCCOUUENDEO 8Y THE SUPFUER WTH 
THE SAUE AUTOMATIC OPERATION FOR ON AND OFF SCHEME SUBXCT 
TO UPC REVIEW AND APPROVAL
PERIUETER LIOHTINC CONTROLLER AS SHOW SHAU BE INSTALLED 
INSIDE THE CONTROL ROOM, ALTERNATIVE CONTROLLER MAY BE 
SUCGESTEO/RECCUMENOED 9Y THE SUPPLIER PROVIDE THAT MANUAL 
AND AUTOMATIC CONTROL STU INaUOCD AND SUBXCT TO KPC 
REVIEW AND APPROVAL

240V PO*ER 
SUPPLY FROM 

tPP
POiNnNC

NORTH

PhOTOCCLL

HZh—
SELECIW

^MTCH3. SHU* 1HMN

NCUA W CNCLOSURC

240V POHIR
SUPPLY pnou

GCPPFUn SOLSNOID VALVE

<8 <a»»>3.SUU* TMrtM

TIME UACNSnC
DD_AT CONTACTOR

PPilV^TEP
UMTINCS

PERIMETER LIGHTING SPACE HEATER
Uw-J

ALTtRNATCR 
SPACE nCAIU)

- MT\R£Of FCVBCM MO. (SCO. AP*a

NATIONAL POWER CORPORATION
AG HAM ROAD, DILIMAN. QUEZON CITY
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TrTLL
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HEATER CONTROL CIRCUrT
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S£E DETAIl Q

I4mm9. 5TA]NL£SS 
STEEL Bar

UGHTniNG ROD
FLANGE RLATE

G.l. PIPE FIANCE
PLATE. waDED

LI CHINING ROD

DOW CONDUCTOR 
TERmNAL

DOWN COnDUCTCR TD 
CRDUNOiNG STSIEU

il>nm0. Q.I. PIPE

COPPER NOSE

OvJ
"DETAIL A"

on
TIP OF XfT.-
STEa POLE

HOT DIP GALVANIZED BOlT,- 
ISffimS X 330mm

-6»nmP. O.L PIPE
DETAILS OF FLANGE PLATE

NOTES;
t Aa DIUENSIWS ARE IN UltUUETEftS UNLESS OTNZRMSE INBiCATEO 
2 DETAILS Of FIANCE FT-AIt AND HOT OlP GALVANIZED BOLT SHOW IN 

THIS DfiAWNO ARE INOICADVE AND fOfi BIDDING PURPOSES ONLT 
J. THE UCHININO PROUCDON SVSTEU SHAa BE INSTALLED

apprdxiuatelt as shorn on the drawng
4. THE DOW eONDUCTOfl SHALL BE CCNNECTED TO THE CftOUNOiNG WAT 

WITH GROUND ROD
S THE CONTRACTOR SHALL SUBMIT SPECIFICATION, FABRICATION 4N0 

INSTALLATION DRAWING FOR APPROVAL OF NPC 
6. THE 0 PIP TO BE PROVIDED SMAa HAVE AN INTERNAL DIAMETER OF 

60UU SCH 40 AND SHALL HAVE A UINIUUU LENGTH OF 3000UU

50 * 30 A 5mm Plate

IBmmfl

-75 A 50 A Smm Piote

E=^|a:

DETAIL B"
DETAILS OF HOT DIP GALVANIZED BOLT

DETAILS OF LIGTHNING ROD 
INSTALLATION

wraccricwim
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