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INVITATION TO BID

1. The NATIONAL POWER CORPORATION (NPC), through its

of CY 2023 intends to apply the sum of
for the Contract (ABC) to payments under t

automatically rejected at Bid opening.

National Power Corporation
PUBLIC BIDDING - BCS 2023-0406

approved

Corporate Budget

(Please see schedule below) being the Approved Budget

he contract. Bids received in excess of the ABC shall be

: Bid
PR Nos./PB Ref No. & g Pre-bid . . ABC/ Amt. of
Description Similar Contracts Conference sug:::?':;"f Bid Docs
Supply, Delivery,
Installation, Test
and
S4-PIC23-042 / Commissioning or
PB230912-JD00253 Construction - of
Power Facilities,
Supply, Delivery, Installation, Test | installation, . Test |
and Commissioning of 2 x 200kW ggdrnmissioniné of 31 é?)"z%um 12 Szegt;;’mber ® 38,662,100.00 /
Modular Diesel Generaling Sets, | oo )™ onerating | 9:30 AM. o:30aM, | T 2500000
Associated Electrical Equipment Setls with at least
& Balance of Plant for the one unit capacity of
Electrification. of New Areas in | 200kW Prime or
Luuk, Sulu Continuous Power
with Power
Transformer/s of at
least 250kVA rating_

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

2. The NPC now invites bids for ltems listed above. Delive
specified in the Technical Specifications. Bidders should
the date of submission and receipt of bids, a contract si
bidder is contained in the Bidding Documents, particular

ry of the Goods is required (see table below)
have completed, within (see table below) from
milar to the Project. The description of an eligible
ly, in Section II. (Instruction to Bidders).

PR Nof/s. / PB Ref No/s.

Delivery Period / Contract
Duration

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

$4-PIC23-042

Two Hundred Seventy (270)
Calendar Days

3. Bidding will be conducted through open competitive biddin
“pass/fail" criterion as specified in the 2016 revised Im

Republic-Act (RA) No. 9184,

Bidding is restricted to Filipino citizens/sole
sixty percent (60%) interest or outstandin
citizens or organizations of a country the

Filipino citizens, pursuant to RA 5183,

4. Prospective Bidders may obtain further information from Nation
Services Division and inspect the Biddin

(8:00AM to 5:00PM), Monday to Friday.

5. A complete set of Bidding Documents ma
website(s) and upon payment of the a
Guidelines issued by the GPPB.

Fifteen (15) Years '

the grounds provided under Section 41 of R.A. 9184 and its Revised IRR,

AFG-LOG-002.F03
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g procedures using a non-discretionary
plementing Rules and Regulations {IRR) of

proprietorships, partnerships, or organizations with at least
g capital stock belonging to citizens of the Philippines, and to
laws or regulations of which grant simitar rights or privileges to

al Power Corporation, Bids and Contracts
g Documents at the address given below during office hours

y be acquired by interested Bidders from the given address and
pplicable fee for the Bidding Documents, pursuant to the latest
Bidding fee may be refunded in accordance with the quidelines based on

SLLrddlice Wil ine gquiceiines dased on




Invitation to Bid - BCS 2023-0406

6. The National Power Corporation wiil 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 Kafiao Room, NPC subject to the
following:

a. Only a maximum of two (2) representatives from each bidder / company shall be allowed to
participate during the virtual pre-bid conference.

b. Wearing of Face Masks is recommended but not required in view of Proclamation No. 297 S.2023 |
lifting the State of Public Heaith 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

d. The Guidelines on the Implementation of Early Procurement Activities (EPA) shall be subject to
GPPB Circular No. 06-2019 dated 17 July 2019

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

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

1

9. Bid opening shall be on Kafiao Function Rdom. 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: besd@napocor.gov.ph /

12, You may visit the following websites:

For downloading of Bidding Documents: hitps://iwww.napocor.gov.ph/besd/bids.php

ATTY. MELCHOR P. RIDULME
Vice President, Office of the Legal Counsel and
Chairman, Bids and Awards Committee

AFG-LOG-002.F03
Rev.No.0
Page 2 of 2
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SECTION Il - 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 MinP2221500Se.

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.

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 reguiations 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 shali be applicable onty

to the ongoing posting, advertisement, or 1B 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 “I’ 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 I-(TB-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
shalt 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 CPl, 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.

6. 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.

7. 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 I-ITB-2
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8.

10.

1.

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.

Clarification and Amendment of Bidding Documents

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

Documents comprising the Bid: Eligibility and Technical Components

10.1. The first envelope shall contain the eligibility and technical documents of the Bid
as specified in Section VIII (NPCSF-GOODS-01 - Checklist of Technical and
Financial Documents).

10.2. The Bidder’s SLCC as indicated in ITB Clause 5.3 should have been completed

within Fifteen (15) Years prior to the deadiine for the submission and receipt of
bids.

10.3. If the eligibility requirements or statements, the bids, and all 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
to GPPB 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 BDS.

Documents comprising the Bid: Financial Component

11.1. The second bid envelope shall contain the financial documents for the Bid as
specified in Section VIl (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 CORPCRATION
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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 IRR of RA No. 8184.

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 BDS.
b. For Goods offered from abroad:

i Unless otherwise stated in the BDS, the price of the Goods shall be
quoted delivered duty paid (DDP) with the place of destination in the
Philippines as specified in the BDS. 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 BDS.

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 BDS, which shall be not less than the percentage of
the ABC in accordance with the schedule in the BDS

14.2. :I'he 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.

MY
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 2 X 200 KW MODULAR DIESEL
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15. Sealing and Marking of Bids

16.

17.

18.

19.

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 shail be considered non-responsive and, thus, automatically disqualified.

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

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.

Opening and Preliminary Examination of Bids

17.1. The BAC 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 wili be used, attendance of participants
shall likewise be recorded by the BAC 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.

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
RA No. 9184.

Detailed Evaluation and Comparison of Bids

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

NATIONAL POWER CORPORATION m[
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19.2.

19.3.

19.4.

19.8.

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 shali be indicated in Section VI (Technical
Specifications), although the ABCs of these lots or items are indicated in the
BDS 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.

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

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.

NATIONAL POWER CORPORATION
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ITB
Clause

5.3

For this purpose, similar contracts shail refer to Supply, Delivery, Instailation,
Test and Commissioning or Construction of Power Facilities, Instaltation, 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 V| -
Technical Data Sheet.

7.1

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 Subconiractor.

10.4

The list of on-going contracts (Form No. NPCSF-GOODS-02) shali 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 decumentation purposes.
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10.5

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 V1 — Part |l 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

12

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

14.1

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.

15.0

All 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

NATIONAL POWER CORPORATION

HI-BDS-2




BID DOCUMENTS 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

SECTION ill — BID DATA SHEET MinP22Z1500Se

Data contained in your submission/reply in accordance with NAPOCOR's
Personal Data Privacy Policy which you can find at http://www.napocor.gov.ph.

To report any privacy issue, contact the Data Privacy Officer at

dpo@napocor.gov.ph.

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

19.3

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. Generating Set(s) 11,011,600.00
b. Power Transformers 4,068,700.00
¢. 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
g. 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;

Fue! 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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19.5 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.

201 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)

. 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;

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)

- 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.

. 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.

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 shalt also submit the Bio-data/work
experience of at least two (2) of its personnel in the Local Service Center. A
certification fram 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.

. Drawings and documents to be submitted during post-qualification process

Sections M-3.0 to M-5.0 for Mechanical Works and Sections E-3.0to E-12.0
for Electrical Works, Section VI — Part Il Technical Data Sheets.

20.2 The licenses and permits relevant to the Project and the corresponding law

requiring it as specified in the Technical Specifications, if any.

21.2 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. All 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 33 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 shali 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.

5. 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.

6. 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 Goeds 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:

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

(i)  Original and four copies of Supplier's factory test/inspection report;

(iit) 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 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 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 shali 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;

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

(i) Original and four copies of Supplier's factory test/inspection 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 all 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/or 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 nofification 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 VIl (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 exireme
temperatures, salt and precipitation during transit, and open storage.
Packaging case size and weights shall take into consideration, where
appropriate, the remoteness of the Goods' final destination and the absence of
heavy handiing 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. [n 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 Universal or
Commercial Bank for the equivalent amount valid until the Goods are
delivered and in the form provided in Section VIlI- 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.
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 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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(a)

(c)

(a)

(b}

2) For Supply, Delivery, Installation, Test and Commissioning Pay Items:

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 Confract and upon submission of a claim and an
irrevocable letter 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
SCC provision on Delivery and Documents. Otherwise, the totai
delivery payment shall be charged against the advance payment and
the remaining advance payment will be fully recouped from the
succeeding claims.

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:

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 Universal or
Commercial Bank for the equivalent amount valid until the Goods are
delivered and in the form provided in Section VIII- Bidding Forms.

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
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(¢} On Acceptance: The remaining forty percent (40%) of the price of the

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

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

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

i. Company Name

ii. 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 (Confract No. & Schedule/Purchase Order
No.) entered into by the parties.”

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

in case of surety bond, any extension of the contract duration or delivery
pericd 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
moedifications falls within the effective period of the said surety bond.
However, in the event that the extension of the confract 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.

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.

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

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

6 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 diese! 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 Supplier for each diesel genset that failed
to attain the guaranteed kW output, computed in accordance with the
formula specified below:

Penalty/Unit = TCP x(1-ATRQ) %2
GRO
Where:

TCP = Total Contract price for one DG Set (ftem 1 of the Bid Price Schedule)

ATRO= Actual Tested Rated Quiput of the DG Set at site corrected to 1SO
3046 conditions

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

2 = Penalty Constant

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:

AFR = Actual Fuel Rate for each DG Set at sife corrected to ISO 3046
conditions, litkW-hr
GFR = Guaranteed Fuel Rate of the DG Set at ISO 3046 conditions, li/kW-hr
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GRO =Guaranteed Rated Qulput 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%
Utitization 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 |, Technical Specifications (Electrical Works).
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GW-1.0

PART | - TECHNICAL SPECIFICATIONS
GW - GENERAL WORKS

GENERAL

This section covers the general technical requirements for furnishing all
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.

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.

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 all 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

GW-1.2

GW-1.3

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 designedto

operate in parallel with other generating sets (future) of different make and

capacity.

Project Location

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 .2

EXISTING MODE OF TRANSPORT FROM MANILA

PLANT SITE 1 2 3
Brgy.  Tandu-Bato, | Zamboanga Port Jolo Port ‘Tandu-Bato, Luuk
Luuk, Sulu, S S (Planlt_Sne)

L - Land Trave} S — Sea Travel SS - Special Sea Travel

Project Duration

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/funworkable days, considered unfavorable for the execution of works
at each site.
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GW-2.0
GW-2.1

SCOPE OF WORK
General

It is not the intent of this specification to specify all techinical 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
shali 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 particutar reference to its accessibility, means of
communication and transportation, determine possible sources of materials
and equipment to be supplied/utilized 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 govem.
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 all equipment to be supplied by
the Supplier and as specified herein;

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

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.

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
Schedule 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:

GW-2.2 Architectural Works

a)

b)

c)

d)

e)

Furnishing and Installation of containerized/pre-fabricated control room
and bunkhouse/storage room {collapsible type};

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

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

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

All other works and services required to complete the project.

GW-2.3 Civil Works

a)

b)

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

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;
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GW-2.4

c)

d)

e)

g)

h)

n)

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;

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

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;

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;

Furnishing and installation of drainage systems and appurtenant
structures;

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

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

Complete construction of F.O.5.T. containment wall, foundation and
other appurtenant drainage system;

Laying of gravel at the switchyard area and genset area; -
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

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)

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 Qil Storage Tank, 10 m® nominal capacity,
cylindrical and vertical, complete with [evel 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 m%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 Qil 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 m¥%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 1 Type), 7.1 kg. (15.5 Ibs), non-expiry, multi shots,
wall-hung and UL/FM approved;
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j)

n)

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;

One (1) lot of various Miscellaneous Equipment and Matérials;

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

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

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

GW-2.5 Electrical Works

a)

b}

d)

9)

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

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

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

16kVA, 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 Specn‘lcatlons
and as shown on the Bid Drawings;

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;

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

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 Mf VI-GW-7



BID DOCUMENTS

SUPPLY, DELWERY, 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 MinP22Z21500Se

h)

k)

m)

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;

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;

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

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;

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

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)

b}

d)

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

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

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

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

a)

b)

d)

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.

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 componenis that require exclusive programs from the
Manufacturer and/or Supplier with free update throughout the
operating life of the genset;

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;

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

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;

Conduct training of ali NPC plant operators at the site who will be
assigned to operate and maintain the diesel generating sets regarding
proper operation, preventive maintenance and froubleshooting
including proper maintenance during standby condition.
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g}

h)

)
k)

The ftraining program shall be conducted by expert's who are
knowledgeable and well trained by the genset manufacturer or his
authorized distributor;

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;

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 technical
personnel/engineers during the test and commissioning

Submit five (5) sets of drawings and documents for NPC's approval
prior to procurement of materials and equipment such as dimensioned
assembly drawings of generating sets and its auxiliary equipment,
sound attenuated and weatherproof enclosure, schematics and wiring
diagrams, control and protection panels, transformers, interconnecting
diagrams identified by terminal numbers and equipment foundation
details. Submittal shall include seven (7) sets of approved opération
and maintenance manual to be submitted prior to test and
commissioning. Plant site with generating sets of different
model/ratings shali be supplied with respective seven (7) sets of O &
M Manuais. O & 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.

Corrosion protection and painting;

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

Clean up of work areas after the completion of works covered by the
contract; and

L
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GW-3.0

GW-3.1

GW-3.2

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.

DESIGN AND DUTY CONDITIONS
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 : Oto500M

Ambient temperature . uptod5°C

Barometric pressure : 0.974 - 1.03 kg/cm? abs

% Relative humidity : upto85%

Design for seismic loads : Seismic zone factor 0.4

Max. wind velocity : 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.

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)
¢)  Manner of failure (ductile or brittle)

d} Location (at ground level or at a higher level)
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The plant and equipment required under this contract shali 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. [t 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/br gust and/or as specified in the
latest edition of National Structural Code of the Philippines.

GW-3.3 Sound Control

The Supplier shail 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-34 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:

Max. Permissible Method of Method of
Pollutant Limit (mg/Ncm) Sampling Analysis
NOx 2000 as NO; USEPA Methods 1 | Phenol-disulfonic
thru 4 & Method 7 Acid Method or as
per sampling
method
SOx 700 as SO» USEPA Methods 1 | As per sampling
thru 4 & Method 6 | method
or 8 as appropriate
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CO 500 as CO USEPA Method 3 | Orsat Analysis or
or 10 NDIR
Particulates 200 USEPA Methods 1 | Gravimetric per
through 5 sampling method

GW-3.5 Fuel Specifications Requirement

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

ASTM

Property 1 Unit Method ‘ Min. | Vax.
1. Density @ 15C kg/L D-1289 0.82 0.88
2 g‘fg‘gg" Viscosity cst D-445 1.7 5.5
3. Flash point OC (°F) D-93 55(131)
4. Pour Point OC (°F) D-97 10 (50)
5. Cloud Point OC (°F) D-2500 : 16 (60.8)
6. Ash % wit. D-482 0.01
7. Sulfur % wt. D-4294/D-129 0.3
8. Water & Sediment % vol. D-2709 0.1
9. Water Content (b :
distillation) o % vol. D-95 0.1
10. Calorific Value
HHV BTU/b D-240/D4868 | 19,600
LHV BTU/b D-4809 18,400
11. Others
a) Distillation
Temperature 90% oC D-86 - 370
Recovery
b) ?&’;EOBT) t'?f;'s Sl %wt D-4530-85 | 0.35
c) Cetane Index D-976 45
d} ASTM Colour D-1500 5.0
e) Sediment (b :
) extmction}( y % wt. D-473 0.01
f} Copper strip
corrosion, 3 h at ASTM D-130 No. 1
50 0C
PNS EN
g) FAME content % vol. 14078 1.7
modified
h) Methyl laurate o PNS EN
(C12 ME) Yo WE. ‘143.31 0.8
- modified
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

GW-3.7

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 cafled for, showing the torsional vibrational stresses in the engine
crankshaft, generator and exciter shafts resulting from torsional critical
speeds.

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

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.

¢) 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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GW-3.8

GW-3.9

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 shali not occur within a range from
10 percent below rated idle speed and from 5 percent above to 5
percent below rated synchronous speed.

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

c.1 Fuli short-tfime 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.

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 paraliel operation may be required shall have
the following characteristics:

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

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

GW-4.1

GW-4.2

MATERIALS AND EQUIPMENT

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. |t
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 fo 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.

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 American Bureau of Shipping
ANSI American National Standard Institute
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ASME
ASTM
AWS
BSI
CE
CSA
DEMA
DIN
FM
HIS
1BC
ICS

IeC

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 Institut fir 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, Instailation and Use of Electric Motors
and Generators

International Electrotechnical Commission

60044 Instrument Transformer
60071 Insulation Coordination
60060 High Voltage Test Technique

Integrated [nstitute 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 Standard for Motors and Generators

WC-5 Thermoplastic-Insulated Wire and Cable for the
Transmission and Distribution of Electrical
Energy

IC82 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

Gw-4.3

GW-4.4

GW-4.4.1

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.

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

All materials, parts and assemblies to be used shall be tested conforming to
the latest specifications and provisions of approved Standards of Testing
Materials. Results of the test shall be made to provide means of
determining compliance with the applicable specifications. When
requested, all 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.

Tropical Serviceability

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 ptant shall be vermin-
proof and fungus-proof. Some relaxation of the following provisions may be
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GW-4.4.2

GW-4.4.3

GW-4.4.4

GW-4.4.5

GW-4.5

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 installations shall be
equipped with temperature controlled electrical heaters. The construction of
the enclosures and installation of heaters shall be as fo ensure effective
circulation of air while ensuring that no damage to equipment occurs due to
overheating.

Metals

Iron and steel are in general to be galvanized or painted, as appropriate.
Small iron and stee! 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.

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 zing,
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.

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.

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.

Interchangeability

The DG Sets and its asscciated 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 shalf 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, LABELING & MISCELLANEOUS
REQUIREMENTS

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
|dentification 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 ANSVIEEE or equivalent IEC
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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GW-5.2

GW-5.3

GW-5.4

Nameplates, [abels and warning plates shall be in English.
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.

All 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, efc.

Tag Numbers/Standard Plant ldentification 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.

Erection Marks

All members comprising multi-part assemblies are to be marked with
distinguishing numbers and/or lefters 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

GW-5.6

GW-5.7

GW-6.0

GW-6.1

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

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
padiocks 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 ANS! Standard
B15.1, Safety Code for Mechanical Power Transmission Apparatus.

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.

DRAWINGS AND INSTRUCTION MANUALS
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 minimum
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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GW-6.2

GW-6.3

GW-6.3.1

of his works. Bid drawings particutarly 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 imnmediately 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.

All data and information to be submitted shall be in the English language
and all drawings shall be drawn using the meftric system as unit of
measurement.

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 It} 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 VIII-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.

Supplier's/iManufacturer’s Drawings and Instruction Manuals

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 titte 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 constructionferection, 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

GW-6.3.3

Bar Chart

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 gquantity 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-
Mechanical 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 & |
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

GW-6.3.5

GW-6.3.6

GW-6.3.7

General and Detailed Design Drawings for Civil Works

The above drawings shall indicate, besides relative calculations and
instructions, alfl 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.

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.

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.

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:

Cgl;;’iems'?;;g:l 9 Delivery Site/Group
3 Plant Site
5 Wes?ern M!ng]gnao 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;

¢) 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)

f)
a)

h)

)
k)

Piping Line and Valve lists itemizing type, size, material, and ANSI
class;

Lists of trips and alarms complete with set points;

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;

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;

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;

Special/standard tools list;

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 pait

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

As-Built 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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GW-6.4

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 (8) prints and one (1) set of electronic copy
on CD/DVD. Such CD/DVD shall be suitable for any optical drive of
computer system. :

Documents for NPC’s Records

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

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.

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 otherwise 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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GW-8.0

GW-8.1
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Corrections Indicated”, or Returned for Corrections”. Prints ‘marked
“Approved” or “Approved with Corrections indicated” authorize the Suppiier
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.

DISMANTLING AND HAULING REQUIREMENTS (NOT APPLICABLE)
INSTALLATION REQUIREMENTS

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.

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 fully 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 shail 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.

!'.1
N
A4
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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 shaill 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.

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 andfor 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 ali materials, equipment and its
associated structures shall be carried out by skilled and qualified personne!
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
erectionfinstallation. 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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GW-8.5

GW-8.5.1

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 shali 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.

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. '

Signs
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.

NATIONAL POWER CORPORATION m VI-GW-32

d
%3



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

GWw-8.5.2

GW-8.5.3

GW-8.5.4

GW-8.5.5

The signs shall be of weather-resistant material with sufficient life span
under site conditions. '

Traffic Signs

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. '

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.

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.

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.

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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GW-9.2

GW-9.2.1
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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 instafled 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 fests are satisfactorily conducted and results are within the
acceptable range and the guaranteed values are met.

Tests at Supplier’s Premises
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.

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 miﬁ", VI-GW-35



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 MinP22Z21500Se

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 untii 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. |t 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 Setshall 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 i'n direct
connection with the main generator:

a.1 Starting Test and Maneuvering Test at no load
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b}

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.b Engine High Temperature, Low Qil 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 (FAT) or at Site Acceptance Test.

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

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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GW-9.3
GW-9.3.1

GW-9.3.2

d) Sound Attenuated/Weather Proof Enclosure

The enclosure shall be tested for Sound level @ 1-meter distance
from any point of the unit which shall 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 shall be
done only once, either during Factory Acceptance Test
(FAT) or at Site Acceptance Test.

Pre-Commissioning/Commissioning Test
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 shall 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 Engineersftechnical 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 personne!, 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 Suppher/Commlssmnmg 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.

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;

¢) Megger testing of equipment and power cables;

d) Checking of safety valve settings;

e} Checking of settings for switches and instrument transmitters;
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GW-9.3.3

GW-9.4

f)  Calibration and test of C & | equipment and measuring instruments;
g} Checking and testing of AVR, electrical 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;
1 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

Commissioning Test

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;
i} Parallel Operation and Load sharing test;
k)  Guaranteed Prime Power Qutput & Guaranteed Fuel Rate tests;
) Reliability Test (8 hours);
m} Tests for Sound Pressure and Vibration; and
n) Tests for Electrical Equipment per ANSI and IEC 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
gach of the DG set shall preferably be used during the fuel consumption
test to verify its accuracy in comparison with the fuel rate test resuits 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;

¢) Procedure for the Test; :

d) Simplified diagrams indicating test envelope, test points and
measuring equipment;

e) Testdata and parameters to be measured;

fy  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
resulis of the performance tests meeting the guaranteed values.

Diesel Generating (DG) 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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¢} Low Pressure, High Temperature and Emergency Device Trip

d) Load Test & Fuel Oil Consumption Test

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

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 shaill 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.

e} 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.

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.

Reliability Test (8 hours)

After the Supplier has notified NPC that the DG set is ready for commercial
service 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;

¢) 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.

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. [f 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.

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.

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.

TRAINING OF NPC PERSONNEL

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.
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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 reléevance 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 shail 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.

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 O &
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 fraining 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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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.

CORROSION PROTECTION AND PAINTING

General

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 wili 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.

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 siugs 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.

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 particular 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 otherwise 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.

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/m? or as approved by NPC.

SPARE PARTS AND TOOLS

The lists of Spares and Tools in a form to be filled up by the Supplier as
specified in Part |l - 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

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 Il —= 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.
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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 corresponding costs and in the form as
specified in Part Il — 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.

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 Il — 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 normalfoverhaul
maintenance of the whole of the equipment and auxiliaries furnished
by the Supplier.

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

Special tools are defined as all 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.

All bidders are required to submit in their proposal the detailed list of special
tools to be supplied in a form specified in Part Il — 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.

PACKING, SHIPMENT AND STORAGE
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 % 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 uniess 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 Suppiier 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.

NATIONAL POWER CORPORATION

CONTRACT NO.
ITEM NO.
PORT OF DISCHARGE
DESCRIPTION

OF CONTENT
NET WEIGHT X kgs.
GROSS WEIGHT : kgs.
DIMENSION X m?
CRATE NO. :

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 ali
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 commaodity, method of transportation, destination, storage time, and
storage facilities at point of destination.

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 carefull'y 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.

NATIONAL POWER CORPORATION “3 VI-GW-52



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-13.3

GW-14.0

GW-15.0

Shipment of equipment and materiais 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.

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.

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.

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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GW-16.0

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-18.0 (Guarantee) as
certified by the Plant Manager), NPC shall issue the Certificate of Final
Acceptance.

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 fabor, 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 peried of the particular DG sets or piant 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 performancefreliability 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 manufacturers
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;

¢) Make necessary adjustment on instruments and controls;

d) Perform/supervise necessary cleaning, repair, trouble shooting, paris
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 O & 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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GW-17.0

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 11% day of
Supplier's acknowledgement to NPC'’s request without action.

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

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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AW-1.0
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AW-13

SECTION VI - TECHNICAL SPECIFICATIONS

GENERAL ARCHITECTURAL REQUIREMENTS

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.

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.

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.

NATIONAL POWER CORPORATION Vi-AW-1




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 MinP22215008e

No price increase will be allowed for a better kind of material.
AW-1.4 Certification of Materials

AW-1.5

AW-1.6

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

Other works which even if not 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

o 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

o 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.

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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AW-2.0
AW-2.1

AW.2.2

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.

PREFABRICATED CONTAINER HOUSE

General

The specification covers the features and technical requirements for the
supply, delivery and erectionfinstallation 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.

Work Scope

The works and services to be performed 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.

¢) 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

NATIONAL POWER CORPORATION VI-AW-3




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
ELECTRIFICAT!ON OF NEW AREAS IN LUUK, SULU

SECTION VI - TECHNICAL SPECIFICATIONS MinP22Z15005e

AW-2.3

AW-2.4

meters height.

Steel Frame | : | Galvanized with painting

Walls | : | 50 mm polystyrene insuiation 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 aluminum frame sliding windows and 1
(4 sets — 1.0m x 1.0m) set PVC awning window.

Doors | : | 1 set steel door and 1 set PVC door.
(1 set—0.8mx 2.1m)

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

e} Application of touch up paint for scratch during instaliation.

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

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 |, 7t edition, 2015

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.

CONCRETE MASONRY WORKS

General

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

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

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

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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a) Concrete studs, reinforced with one 12.7mm (1/27} diameter bar, shall
be placed at both sides of all window and door openings.

b) All horizontal reinforcement shall be tied to vertical reinforcement.
¢) Reinforcement shall be as specified in Section “Structural Steel”.

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

a) Lime shall be made with pulverized and quickiime or with hydrated lime.
b) Sand shall be clean, washed and free from deleterious substances.
¢) Water for mixing shall be clean and potable.

Installation

Laying of all masonry units shall be plumbed, leveled and accurately spaced.
All units shall be wetted before laying. The block should be laid on full mortar
bedding and in such a way that no cracks are formed 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.

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.

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-4.0
AW-4.1

AW-4.2

AW-4.3

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.

PLASTERED PLAIN CEMENT FINISH

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.

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.

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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AW- 5.0
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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 [apping 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.

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.

SUSPENSION SYSTEM

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.

Materials

Components shall be manufactured from prime quality hot-dipped galvanized
steel according to BS 2889 and JIS G3302 Standards with Z18 zero spangle
zinc coating (180/m?). 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.
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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.

Measurement and Payment

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

ROOFING AND SIDING SHEETS

General

The Confractor 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

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.

Workmanship

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

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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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 shail 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, abor, 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-ordination
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.

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.

Materials

All paint materials shall meet the requirements of the Philippine National
Standard Specifications for Paintings.

Paints shall be brought to the Site in tightly 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:

s Maker

+ Paint and relevant thinner

¢ Gross and net weights

e 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-8.5

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. [n all 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.

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 shail be done under conditions that are unsuitable for the
production of good results. No oil painting shalf be done in damp weather.

Application of succeeding coats shall strictly follow the over-coating times
specified by the paint manufacturer. If no specific data are available, all coats
shall be thoroughly dry before painting shall be applied. At least twenty-four
(24) hours shall be allowed between coats. Exterior painting under damp/wet
conditions is not allowed.

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

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 fining is
unavoidable and the application of all protective treatment shall be
programmed accordingly. Care shall be taken to remove salt crystat liable to
become deposited during the sea transport and/or storage at seaport by
thorough washing with clean fresh water. Before any coat of paint is applied,
the surface shall be prepared as hereunder described, so that it is clean and
free from all deleterious matter and completely dry.

The Contractor shall be responsible for the complete shop and field 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 exciude
dust until finish is dry.
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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.

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 firmly and be of even surface without
scars and strips.

The surface shall be smooth, if not otherwise stipulated in the Specifications,
such as finely or coarsely granulated.

Any paint, gloss or coating shall be applied without filling to create a uniform
surface or, when gloss is being applied, a flowing surface with the required
materials according to instruction manuals, of 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 coats are requested, the preceding coat
shall need to be dried before applying the subsequent one. This does not
apply for wet-on-wet techniques.

Drying periods prescribed by the manufacturer shall be 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 instailation.
Abraded surfaces shall be retouched prior to finish painting, using the same

. type of paint as prime coat. Galvanized metals shall be weathered or pickied
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with the approved metal primer in accordance with printed instruction of the
manufacturer.

Where components parts of stee! or aluminum alloys meat, joints shall be
sealed so that no moisture can penetrate between the contact surfaces.

Rivet and boit 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.

AW-8.8

The first priming coat shall be applied by brush. Further coats shall be
applied by brush if nothing to the contrary is stipulated in the Specifications.
Smaller and specially shaped brushes shall be used for rivet and bolt heads,
protruding corners, sharp section edges and places of difficult access.

When applying paints by spray-gun, the object to be sprayed shall not be
contaminated by water or oil in the compressed air.

In paint systems involving coats, the various coats of paints shall be
distinguishable from each other by their shade.

All coats of print shall be applied only to clean, dry and non-greasy surfaces.
In multi-coat paint systems, the coat last applied shall always be sufficient dry,
free from any superficial moisture and from dust and dirt before applying the
next text coat; only when using the moist oil type of paints may it be
necessary for the previous coat to be hard dry.

The Contractor shall inform the NPC Representative in good time before
starting to apply the next coat so that the NPC Representative shall have the
opportunity of approving the previous coat.

Painting work shall not be carried out at a temperature below +5 °C and
above 50 °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. Afl 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 high_ly
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.
e 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.
e 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.

e 2 coats of 2-pack epoxy-hased paint.

Congcrete 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 walis.

» 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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AW-8.9

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)

2)

3)

4)

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.

Second Coat. Apply any one (1) of the colors of oil-woed
stain: oak, walnut, marble, and mahogany. Dry overnight and
sand lightly.

Third Coat. Spray required coats of lacquer sanding sealer.
Let dry for 30 minutes and sand to smooth.

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.

Measurement and Payment

Payment shall be based on what is called for in the Bidding Form.

NATIONAL POWER CORPORATION

VI-AW-17



BID DOCUMENTS

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

SECTION Vi ~ TECHNICAL SPECIFICATIONS MinP22Z1500Se

AW-3.0
AW-9.1

AW.9.2

AW-9.3

AW-10.0
AW-10.1

AW-10.2

AW-10.3

CONCRETE FLOOR HARDENER
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.

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.

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.

SOIL TREATMENT

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 appiication of soil poison solutions.

Material

Material to be used shall be a solution commonly used by licensed companies
or entities engaged in pest control or pest eradication. Banned solutions must
not be applied.

Application

The application of solutions follows the sequence of construction and the
following are the order treatment:
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AW-10.4

AW-11.0
AW-11.1

AW-11.2

AW-11.3

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.

¢) 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 fitters 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.

Measurement and Payment

Measurement for payment for Soil Treatment will be based on what is
required on the Schedule of Requirements.

PLUMBING FIXTURES AND FITTINGS

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.

Make

The model numbers herein given are intended fo 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.

Trademarks

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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AW-11.4

AW-11.5

AW-11.6

Submit samples of valves, faucets, trims and others for approval of the NPC
Representative.

Fixtures

a) Woater 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 18mm (3/4"} caps on wall or as indicated on the
drawings.

h) Floor Drain — Stainless or Brass Alloy
i) Clean-outs — Brass alloy
Installation

Plumbing fixtures shall be installed free and open in a manner to afford
access for cleaning. All brackets, cleat, plates and anchors required to
support the fixtures shall be furnished in a rigidly manner. Water closets shall
be sat on Boll-Wax.

Installed plumbing fixtures shall be kept clean and in working order for
adequate protection so as not be used by anybody until issuance of
Certificate of Completion.

All fixtures shall be provided with individual control stop so that each fixture
may be separately controlled without affecting any other fixture.
Ali flush valves shall be equipped with vacuum breaking devices.

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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¢) 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, materiais, 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 & BALANCE OF PLANT FOR THE
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU
MinP22Z1500Se

PART | - TECHNICAL
SPECIFICATIONS

CW - CIVIL WORKS

NATIONAL POWER CORPORATION ml o



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 MinP22Z15008e

SECTION VI — TECHNICAL SPECIFICATIONS

CW - CIVIL WORKS
TABLE OF CONTENTS

CLAUSE NO. TITLE PAGE NO.
CW-1.0 GENERAL CONSTRUCTION FACILITIES.......ccccormreremrmremtrictrncrnsecnmisns 1
CWETlT  SCOPE ittt se s b s e sb et et s e s e s e s s n e arasssbbsebsossestonntsrsersansaas 1
CW=1.2  MOVINGmNa ettt n e st a s e esb e sba b e s s s e s basasabsessessesbassansans 1
CW-1.3  Contractor's Camp FacCilities ..o e s sesihees 1
CW-1.4  Water SUDPDIY oo sae s sne s s sae s s s ss e s sbesaasassnanes anasensan 1
CW-1.5 Sewerage Disposal and Sanitation...........cccccveveveveeirerrreseeneeereseesssssessssnessnas 1
CW-1.8  FIre PrOtECHON ..ttt eene s e sa s snsss b st st sas s aesseaeas 2
CW-1.7  CONSITUCHON POWET .....couvereeriececreeerrneseesesese st ss s asessensnsnsasesssasesen 2
CW-18  CampP SEOUMEY .....covureceeresiieeresessssieeess e scseessssssssssecsssesssssssosssssssssssssnsasssses 2
CW-1.9  Construction Material Storage.......cocceeeevceercieeces et 2
CW-1.10 Removal of Camp and Construction FACIlIties.........ccccrmrrecrecrenrsnssrnnenn. 3
CW-1.11 Measurement and PAYMENt. ... iieeeeeeomreeeneececiessscrsesesssmsesssosesesessseesessssnes 3
CW-2.0 CARE OF WATER DURING CONSTRUCTION ......c.ccovuervrvrermererereeesseres 3
CW=2.T  SCOPE ettt st a st e e eeene e s s e eeaee s e e eaeanesnsasasenesrens 3
CW-2.2  Drainage and DeWatering...........eeeeeeeeemvesneiveeersessesceecssmessesseoreasessessessesssasenes 3
CW-23 Measurement and PaymMent......ccirrieceeeseeecscrerenseseeeeesese s essessasesasesees 3
CW-3.0 ENVIRONMENTAL REQUIREMENTS FOR CIVIL WORKS........ccooveeenne. 4
CWEB11 SCOPE ettt resss sttt s s eesees st e e sasessnssase s senns 4
CW=3.2  General CONUIIONS. ...c....vveccueereeeececistceeeeseseesee s sesesseneserssseessas e seserssessesesnns 4
CW-3.3 Measurement and PaYMENt..............ooeuececmeemmreeeoreeseeeessessesssesesessessessessssseeas 5
CW-4.0  SITE GRADING .......cooeereretetetemeseesensesesssesesessessssestonessosssasseerarsssaseseas 5
CWod1 SO0 ettt eecnsasesesseson st s s s seasaes e s esesesesetess s ses s e s eseseeestetos 5
CW-4.2 Clearing, Grubbing and Miscelaneous WOrK.............cooweeeeeeeresrosesosscereseenes 6
CW-4.2.1 Clearing and Grubbing............ooveeeeeeivenieereeeeeeseeeeresss s essesssseessseens 6
CW-4.2.2 MISCEIIANEOUS WOTKS ......coooeeeeececets i ceees e cessseseseessesrasessns s ensesssssesseeenns 6
CW-4.3  Grading.....ccoviccoreniuninssneecsiesinsssesssssssse s ssssesssesessreeseesessacesssssssesssssesessssssenssesns 6
CW-4.3.7 GONETAL...e ittt secs s neesressese et s e s ses s st 6
CW-4.3.2 Classification of Materials.........c....ocoeeoreeeeceecemereeeeessesees s 6
CW-4.3.3 SHPPING ceeerreeeeceerinrirrninrraeee et sesssssssessssesssssessssseeascesee s e s eses st 6
CW-4.3.4 EXCavation and Fill ......cveceeceeieeeiirivieeeee e sseessesssseseeses e e sesess o ses s 6
CW-4.3.5 SlIABS ..ottt seessssss e s ceees s sss e tat s s e see s s ee s s s ens 7

NATIONAL. POWER CORPORATION ] VI-CW-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 MinP22Z15005e
CW-4.3.6 SHP-OULS ..ot esae e e r st a e et s nebs b s s et e s e se st aaneane 8
CW-4.4  DISPOSAI ..ottt sesss e s b sassaes e sssresasssraseess e s annnnsenns 8
CW-4.5 Sources of Fill Materials ... eeassesecssesss s e snensesens 8
CW-4.6 Environmental REQUIrEMENTS .....ccocoiiiiceiiniicrerece s eseesse e 8
CW-4.7 Measurement and Payment.......occoeciieiiieeeereeise s sessesssssesse e ssessssse e 8
CW-4.7.1 Clearing and Grubbing.... s sinnesesssesssses 8
CW-4.7.2 MisCellan@ous WOIKS .......ccuiirnieiviinccmeiesssseesesssrssssssssssssssesesssesssssssssns 8
CW-4.7.3 SHIPPING oot s s s s b bbb abs st b aeestossbebenens 9
CW-4.7.4 Grading EXCAVALION ..ot sese s sesss e s s ssssesssnsssens 9
CW-4.7.5 Grading Fll ..ot eess st sresssassenee e rsrssnsssasssesssesssasssssens 9
CW-5.0 STRUCTURAL EXCAVATION, FILL AND BACKFILL .......ccovcvvirmmennne.. 9
CWEBT  SCOPE ettt st ess s seasse s s s n s e aen s s s ensna st trenes 9
CW-5.2  MalEalS. . cccccernimnrniniisesessessstesssessssssssssssssias et ssnsssosassesosesassssssssessesesnesses 10
CW-5.2.1 Structural EXCAVALION .........c.ovecceeicieienrereceesrceeeesnceeeenesssscceesssssssasssesessesesesereaes 10
CW=5.2.2 SHrUGCHUIal Fill....ccovviieie st seasssssssssesiesesineseseseceasressesesnaseseasannans 10
CW-5.2.3 Special Foundation, if @NY ... eecesee e sesnsssssssensrssns 10
CW-5.2.4 Structural BAcKfill..........c.ccovvemrmmmmmemsrereseciosissisesenseeeseesasnsessessssssonesssssrssssess 11
CW-8.3  CONSITUCHION woeceeeeecieeeeteene ettt e s s esassessasssseressensseaseasesessesss s e 11
CW-5.3.1 EXCAVAHON ...ttt seee e seess e s e 11
CW-5.3.2 Structural FOUNELON Fill c.......c.vvernoeecenceeeeerrseesssreesseesessesesssesses s esesssesesssens 12
CW-5.3.3 Special FoUNAtIoNS.........cccv e eeeeeeeeeeesssssessessessssesees s ssssons 12
CW-=5.3.4 BACKTIl ...ttt ssssssssss s e eeseseas s ssessssssssessesesssoss s e 13
CW-5.4  Measurement and PAYMENt.......cooueveeeeeeeceeeesresereeeesessesesesseeeeee oo eesens 13
CW-5.4.1 Structural EXCAVALION .......co.v i eeeseeeesees s esessesessesssssss e eee oo 13
CW-5.4.2 Structural FOUNAALION Fill ...........ccooueeeoreenrsesseseesessessstosssoeseseeeessssessenns 14
CW-5.4.3 Special FOUNGAONS ..ot eeseeeessces s ssessssessssesssos s 14
CW=-5.4.4 Structural BaCKFll.............cvuevvermreeeeeeenses e eenesssssssssesss s sessessesteemeeses s s 14
CW-5.4.5 Trench Excavation and Backfill for Sewerage, Drainage and Water

Supply Pipes and Cable Trench..... .o esissersesrese s oo 14
TCW-B.0  CONCRETE .......cceomrrrresersiesssesesesesssnseesesessasssessessrsssssssassesssosessesssessessseens 15
CWEB.1 SCOPE ..ot e ssese e sssesssensesessessss s st ee oo eeee e eeeo 15
CW=6.2  Class Of CONCIELR .....uu.u..veeeeeeieeeceeseesesss s eesseseess st es s 15
CW-B.3  MaterialS. ..ot seasess e eeeveebessessee st esse st 15
CW-B.3.1 COMENL ... et ceseer e e e e e e e e e eee s e 15
CW-6.3.2 ReINFOTCING StEEL .....ucoueeicertt et ecceeeese s eereeeeeee e ee e 15
CW-B.3.3 WELET ..ottt eee s ees s e s et eeeees e s 15
CW-6.3.4 AQOreGates ......cccovmmiriiircesciecseeeeceseeneseeseeseesssssse s es ettt seeeseeseeseeeeeessenn 15
CW-B.3.8 FOIMWOTK ...t eeeeeeesses e eees s e 16
CW-6.4  Storage of MaLralS .......coewueverveeieioereceeeeeeseee s essss oo eeeeen. 16
NATIONAL POWER CORPORATION VI-CW-ii



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

SECTION Vi - TECHNICAL SPECIFICATIONS MinP2221500Se
CW-6.4.1 Cement and AQOregates........ e cccsnrescnesimeecessensssssssassans 16
CW-6.4.2 ReINfOrCiNg StEE! ....uoeeeeeeeececeertriree et sas e era b ss s rsaens 17
CW-B.5  CONCTEING...ccccvvimirirrri s st cesasas s sasas s vasbebas s sasesesessssesens 17
CWE=B.5.1 GENETAL..coiiiiiiiirrriirrrre sttt crsne s sseneseasea e bssseassbsasbsebsebasbaessessasnssrnentas 17
CW-6.5.2 FOrmwork ConsStrUCHON........cveiiiciriirsiesrcciaenreretsceesrsr e rrrss s ssessssseesnenns 17
CW-6.5.3 Placing Reinforcement........covininirrseeeerrence s sese s e sssssssssessns 18
CW-6.5.4 MixXiNg CONCIEIR .u.vvvveveiiiereieceecetsi s senss s ebess e b st sressoresbasneneesneneens 18
CW-6.5.5 Placing CONCIELE ..ot esss s sese s sesssasse s sssstss st sasssnas 18
CW-6.5.8 FiniShiNG CONCIELE.......occvviiiieiie e e sasss e sesebesssonssosssonensesnenene 19
CW-6.5.7 RemMOVal Of FOMMIS ..c.ccvviiiiiriciieecersnc e sasses et e en e nnnenes 19
CW-6.5.8 Curing and ProteClOM ...........ccoeveveveiernerrseenieee e ieresssenssessesssss et sessssssssssenenne 19
CW-6.5.9 Sampling and Testing of CONCIELE .......covviviveeeriiece e eseecoressesssesarenas 20
CW-6.5.10 Tolerances and Repair for Concrete Construction ...........ccc.oeeererreersvesnes 20
CW-6.5.11 Second Stage CONCrete ...ttt s eesesssne e eseseres 21
CW-6.6 Measurement and Payment.......ceeercreesonssesescs e ssecseessenees 21
CW-7.0 REINFORCING STEEL .....cccevivrurrevnrnrenereraresssessesernesressesseresssssoressossessmesnses 21
CW-T.1  DESOTIPHON ottt cesassssescasaotessnsssessaesreeesesesessesessesesesesee s srnenes 21
CW-7.2  Material REQUIFEMENE.............eceeeeieceieteceecessessecessesae e s eeeeeses s s saes 21
CW-7.2.1 Bar REINFOTCEMEN L. ..........cvviveeveriiirees e eeesesecesteeessessenssessenssesssesssssss s sesss s 22
CW-=7.2.2 SAMPUING ..ccviriririirieenneiers et seessesssessasrasaseesss s ss st sesessens 22
CW-7.3  Construction REGUIFEMENE .....vueeerereeeceereerssrreeeeseeseeesseses s eeeesses st 22
CW-7.3.1 Order List fOor BEMt Bars...........ccuoeereecerceeereceeseseeseseeessessessessessessessssses oo 22
CW-7.3.2 FabBrCAtiON ..ottt eeesescas e e eesess e s s s 22
CW-7.3.3 Protection Of MBIEIAL ...........o.cceuvirumeeeeeees s csmseeessessessssssesessessssess oo 23
CW-7.3.4 Placing and Fastening Reinforcement & Miscellaneous Material

(ACI=B0T )ittt cese s e s s e e ee e essss s se e s esssens 23
CW=-7.3.5 SPlICING .c.ccimririreeciinminrie e eenseeseeseesssssessees s s eesese s e 24
CW-7.4  Measurement and PayMent.........coooveeeeermreeeeesrsseisrsesees oo eseseseeseoesoseaens 25
CW-8.0 STRUCTURAL STEEL.....ccccueiirrrmressesssesssennsenssesessessasssssssssesssssesssessenss 26
CWB.1  GENEIAL ettt s eee e e et et eeae 26
CW-8.1.1 SUDIMIHIALS ...coocvvirneirrie et s ceecansesnssseeses s essest o ese et eeee e ees 26
CW-8.1.2 Delivery and StOragE........ummmereireeriesirereeenseecremesmsscesesessessess s sseeeesss e 27
CW=8.2  MaterialS......vvvvceeic st eeiee e stsse s e s e et oo 27
CWrB.2.1 SHEEL ...ttt eeaes e eeeee s s e st ees et esee e eseess 27
CW-8.2.2 Bolts, NUtS and WaShEIS: .. .....co..ocvivireemmerceeeeereeeeenesees et ee e 27
CW-8.2.3 ACCESSOMES: ..ottt seeeeeesceeesceeeasesasessesesese s ss s esseess e seeeeeeeee s e 28
CW=8.3  EXECUHON 1.ttt eeeee e ees st st 28
CW=8.3.1 FaDFICAHION ..ot seess s e e ess st 28
CW-8.3.2 Welding of Structural Stel WOTK: ...........eccevueeeeeeeee oo 28
NATIONAL POWER CORPORATION VI-CW-ii

LiY)



SUPPLY, DELWERY, INSTALLATION, TEST, AND
BID POCUMENTS 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...ccccoireiirieiiee et rcceetnnen e nssessssesssssessessosanassnss 28
CW=8.3.4 EreCHON c..occiiirie e enitssststsss st b s ss s s saa s e e s s obnssssasssann s s s 29
CW-8.3.5 Tests and INSPECHONS oot cere st s s sassasnn e sasesaenas 29
CW-8.4 Measurement and Payment........ i mrrccesssesesseessesessrsseoses 30

CW-9.0 REINFORCED CONCRETE FOUNDATION AND ASSOCIATED
STRUCTURES FOR EQUIPMENT AND OTHER COMPONENT

(DESIGNED/CONSTRUCTED BY SUPPLIER) ......ccccovvererrerrnnrsnessneneens 30
CW=0.T  SCOPE ettt rss b ras s s s se st s e sa s sssass st st beteseeassssaoss sanases 30
CW-9.2 Design and ConstruCtiON ..o ieereccecervesnneseerevsns e siecessrsrsssenesresen 30
CW-0.3 Measurement and Payment..........ccoooeieoviririnirennniesesscseesssssrssssessssses 31
CW-10.0 DRAINAGE SYSTEM AND APPURTENANT STRUCTURES................. 31
CWT0LT SCOPE ettt rsssssss st te et ese e es s seas et sees s eenenasasasansseenesesesanseans 31
CW=10.2  MALEHALS. ...ttt esre s ses st s asese et tssssssssssrsseassnaren 31
CW-10.2.1 Non-Reinforced Concrete Drainage PiPes ...........ocecemnmeeconreeeesersssseessene. 31
CW-10.2.2 Reinforced Concrete Drainage PiPES ...........cciuiueecveveorieeeesmsnseseeeseseesanns 32
CW-10.2.3PVC PIPES....cocecrcennnenese e esesesss s ssssssas st sesossssasssssssssssssesessess s s 32
CW-10.2.4 Concrete Covered Rectangular DICH........c.ccvveemmnmeeeeeeeseseseeresererssssenes 32
CW-10.2.5Bedding Material .......cco.ovveeceececeeececieecoeneee e seseesscesresesesesesssseees s sesssesesesons 32
CW-10.3  CONSITUCHON ..o eecetreceesesesesnssen s seeceseseseesesssssssesssesssseesanes 33
CW-10.3.1 Trench Excavation and Backfill .............c..eueeeeerieerrereeevrressessesesesesessen o 33
CW-10.3.2 CONCIete CaNAl ........ucoeeeeeeereaeerteseeeeeeees s es s essseseeees e ss e st s 33
CW-10.3.3 Appurtenant StrUCIUIES.............corvevriereeeceseeseseseesensessessesssssesssesseeseesssssens 33
CW-10.4  PIpe INSEAIAHON.... ...t ececeececerenensmseseesesesssesss e e sesse s on s e 33
CW-10.4.1 GONETAL......oi e eesssssissssseeesseseesssassesssssssessseesses e ssessseee s s s e 33
CW-10.4.2 Non-Reinforced and Reinforced Concrete Drainage Pipes...covmnienenne 33
CW-10.5 Measurement and PAymMENt........coc oo oo ceeeeeeseeseooeeee oo 34
CW-10.5.1 Concrete Rectangular DIteh...........oooevveeceeememseeeeessesrosee e oeooeosoeeeeeoons 34
CW-10.5.2 Concrete Drainage Pipes and PVC PIPES ... eveeervevvoeeeeeeeeessoeeoo, 34
CW-10.5.3 Appurtenant StrUCIUIES...........veeeeeeeeereeeeeeeseses et eeeess s e seeeeseeeen 34
CW=10.5.4BeAING ... etenaeee vt seeeesesssessess s sseses oo ee st eeeoes 35
CW-11.0 PERIMETER AND SECLUSION FENCE(S) ...cvvveeieieeerureererseeeerossssenns 35
CWET1UT SCOPE ..ottt es o eassstsaesessesses e s e e eeeee e eseeeee s 35
CW-T1.2 MAEEHALS. .......cocorrrir e et eeeseaesses s e s s s eees e e 35
CW-11.2.1 Cement and ReINfOrCING SEEEL........cvueuveeeer oo 35
CW-11.2.2 Concrete Hollow BIOCKS (CHB).......cueurceeeermeceeeereenseeseeeseeseess oo e 35
CW-11.2.3Fine and Coarse Aggregates and WAater ...........o..ooveeeoeveroooooooeeeoeeeseeonn. 35
CW-11.2.4 SHUCKUTAL SEEEL...uceueecvteieceeeetcee e eeeve e eeeee e et seo. 36
CW-11.2.5Heavy Galvanized Cyclone WIre............coveeeeeereererosseoeseeseessoseeeesoee oo, 36
CW=T1.3 CONSIUCHON 1ovvevceecenceteeaeesees st eees s eeese s e s st eeeee e eene 36

NATIONAL POWER CORPORATION . VI-CW-iv




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

SECTION VI - TECHNICAL SPECIFICATIONS MinP22Z1500Se
CW=11.3.1 GENEIA. ... et e rescsesas st a e ce s s s i eesrnaeat et et sbbebae s s s nnnsnean s anans 36
CW-11.3.2 CHB CONSIIUCHON.....ceecieeectvririesresre st sae s sanesssssssseesiassssssessessanssssssssnsssnns 36
CW-11.3.3Vehicular/Pedestrian Gates .......cocevverreericcinciinn s 37
CW-11.3.4Cyclone and Barbed WIres .......ccccomimnncnnceimnniniiinnsss s 37
CW-11.4 Measurement and Payment.......c.iimieceensosonornss 38
CW-11.4.1Perimeter FENGCE ...t rssst et ssesesassasssse s sssssssasmssasas 38
CW-11.4.2 Cyclone and Barbed Wire FENCE(S).....cc.ovvvvniiininiiininnnnce s 38
CW-11.4.3Vehicular/Pedestrian Gate ..ot 38
CW-12.0 STEEL POLE WITH CROSS-ARMS AND BRACES........ccceeriiiiinecnnnn 38
CW-12.1  dESOIPHION. ... ettt e e e e e s st r et e e e b e s s anabbaban st 38
CW-12.2 Pole ReQUITEMENES ..ovvvieeiiriniccrre e ccirsis i snccsacneesenesnsssessesssessenessassssossssnaansnns 38
CW-12.3 POIE EreCON ..oveverieerctciercncirieieste s sssisecisecansesanstssscnsnssseserseseerssanssssesonsss 39

CW-12.4 Measurement and Payment.........c.oecrecrnineinenmmossoenoiinens 40

NATIONAL POWER CORPORATION VI-CW-v




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 MinP22Z15008e

Cw-1.0

Cw-1.1

CW-1.2

CW-1.3

CW-1.4

CW-1.5

- TECHNICAL SPECIFICATIONS

CW - CIVIL WORKS

GENERAL CONSTRUCTION FACILITIES
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.

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.

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

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, chiorination 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.

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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CW-1.6

CW-1.7

CW-138

CW-1.9

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.

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 Centractor’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.

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

Construction Power

0The 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.

Camp Security

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

Construction 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.
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CW-1.10 Removal of Camp and Construction Facilities

CW-1.11

Cw-2.0

Ccw-2.1

CW-2.2

CW-2.3

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.,

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.

CARE OF WATER DURING CONSTRUCTION
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.

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.

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
timited 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/Installation 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

h)

)

K)

or destruction of vegetative cover, especially cutting of existing trees;
and to re-vegetate disturbed areas.

Implement biological control measures such as maintenance of
vegetation buffers (i.e. sodding of grass, planting of creeping vines,
herbs, shrubs and trees) to shield streams/rivers from sedimentation;
planting of vegetative cover over erodible surfaces; and planting of
exposed sloping areas with shallow-rooted species like grasses, herbs
or creepers.

Locate fiil slopes and spoil heaps away from drainage routes and
properly remove/dispose the same as soon as practicable.

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

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

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

m) Provide PPEs and other safety provisions required by DOLE, for its

n)

project/site works.

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

CwW-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.

CwW-4.0 SITE GRADING

CWwW-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, tabor and materials and
shall perform the required grading work.
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CW-4.2
CW-4.2.1

CwW-4.2.2

CW-4.3

CW-4.3.1

CW-43.2

CW-4.3.3

CW-4.3.4

Clearing, Grubbing and Miscellaneous Work
Clearing and Grubbing

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

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

Miscellaneous Works

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.

Classification of Materials

All materials in grading work shall be unclassified regardiess 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.

Stripping

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

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
compagction. No succeeding layer shall be placed thereon unless the preceding
layer has been tested for compaction and approved by the NPC.

In the event that construction of concrete footing or other concrete foundations
is on fill, the fill shall be compacted efficiently and thoroughly so that when the
fill is tested for compaction at the required foundation elevation for the structure,
the required bearing capacity is attained but in no case less than 17.24MPa.
In no case shall filling and compaction work to be done without the presence of
NPC's inspectors. The Contractor shall be held liable for any structural
instability or damage that might resuit 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 shail 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

CW-4.4

CW-4.5

Cw-4.6

CW-4.7

CW-4.71

CW-4.7.2

Slip-Outs

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

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.

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.

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.

Miscellaneous Works

Measurement for payment for miscellanecus 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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CW-4.7.3

CW-4.7.4

CW-4.7.5

CW-5.0

CW-5.1

the item Miscellaneous Works, which payment shall cover all cost for furnisl'?ing
labor, equipment and incidentals necessary for demolition and restoration,
disposal, and other related works required to complete the item.

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.

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.

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.

STRUCTURAL EXCAVATION, FILL AND BACKFILL

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 Materials
CW-5.2.1 Structural Excavation

CW-5.2.2

CwW-5.2.3

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 Percentage by
(Square Mesh Sieves) Weight Passing
50.0 mm (27) 100
25.4 mm (1) 55-85
10.5 mm (3/8") 35-60
4.76 mm {No. 4) 25-50
2.08 mm (No. 10) 20-40
0.42 mm (No. 40) 8-20
0.074 mm (No. 200) 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.

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 uniess 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

CW-5.3.3

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.

¢. 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.

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

CW-5.4

CW-5.4.1

Backfill

1. Structures, Other Than Pipes

Excavated areas around structures for backiiling shall be backfilled with
approved materials in horizontal layers, each not exceeding 15cm. (67) in loose
volume thickness. Each layer shall either be moistened or dried as directed and
thoroughly tamped with tampers having no less than 160 cm?of 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

CW-54.3

CW-5.4.4

CW-54.5

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
Fil/Base, in the Schedule of Requirements, which payment shall constitute full
compensation for furnishing, placing and compacting fill materiais; labor which
include spreading, compacting, etc., equipment and other incidentais
necessary to complete the item.

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.

Structural Backfill

Measurement for payment for Structural Backfill (except backfill for drainage
and sewerage pipes, appurtenances and other structures of which cost of
backfill is included in the cost of installed pipes and 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 CONCRETE
CW-6.1 Scope

CWw-6.2

CW-6.3

CW-6.3.1

CW-6.3.2

CW-6.3.3

CW-6.3.4

In accordance with the specifications contained in this section, the Contractor
shali 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.

Materials
Cement

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

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

Reinforcing Steel

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

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.

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

Cw-6.4
CwW-6.4.1

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.

Storage of Materials
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

CW-6.5

CW-6.5.1

CW-6.5.2

Reinforcing Steel

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

Concreting
General

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 shall 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 corners 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.

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.

Mixing Concrete

Mixing of concrete shall conform to the requirements of ACI Code for Concrete
Construction.

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 fremie 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.
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CW-6.5.7
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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 compiete contact between concrete and the leveled surface.

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 finished 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.

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.% Strength
Centering under girders and 14 days 80%
beams
Sides of beams and all vertical 1 day 70%
surfaces
Fioor Slabs 14 days 80%

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

Curing and Protection
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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.

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 resuit 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 500psi (3.5MPa) if fc’ is 5000psi or
less; or by more than 0.10fc’ if fc’ exceeds 5000psi {(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.

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 piacing 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.

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.

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 all labor, materials, including equipment and tools
required for concreting work. Payment shall also include non-shrink
cementitious grout and epoxy grout inside foundation block 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.

REINFORCING STEEL

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.

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
stee!l used. These tests shall show the results of all chemical and physical tests
made.

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.

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.

Construction Requirement
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 (ACI 315): 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.

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 Bmm® to 20mm® inclusive D=6d
Bars 25mm® and 28mme® D=8d
Bars 32mm® and greater D=10d
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Bends and hooks in stirrups and lateral ties may be bent to the diameter of the
principal bar enclosed therein.

Protection of Material

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

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

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

All reinforcement bars, stirrups, hanger bars, wire fabric, spirals and other
reinforcing materials shall be provided as indicated in the drawing or required
by the specification, together with all necessary wire ties, chairs, screws,
supports, and other devices necessary to install and secure the reinforcement
properly. All reinforcement, when placed, shall be free from rust, scale, oil,
grease, clay, and other coatings, and foreign substances that would reduce or
destroy the bond. Rusting of reinforcement shall not reduce the effective cross
sectional area of the reinforcement to the extent that the strength is reduced
beyond specified values. Heavy, thick rust or loose, flaky rust shall be removed
by rubbing with burlap or other approved method, prior to placing.
Reinforcement that has bends not shown on the project 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 AC] 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. Height of bottom bars +6mm above form
b. Lengthwise positioning +50mm of bars
c. Spacing bars in walls and +25mm
solid slabs
d. Spacing bars in beams and  +6mm
footings
e. Height of top bars +6mm
f.  Stirrup spacing:
(1) For any one stirrup +25mm
(2) For over-all group +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 alf other materials in connection with the concrete
construction shall, where practicable be placed and secured in position when
the concrete is placed. Anchor boits for machines 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.

Splicing

Splicing of reinforcement shall be in accordance with ACI 318, except as
indicated otherwise or modified herein. Where splices in addition to those
indicated on the drawings are necessary, they shall be approved by the NPC
prior to their use. Splices shall not be made in beams, girders, and slabs at
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points of maximum stress. Butt Splicing shall preferably be used over lapping
for bar sizes larger than 32 mm®. 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 aliowed, 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 tapped a minimum
distance of:

Splice Type Grade 40 Min.Lap But Not Less Than
Tension 24d 300mm
Compression 20d 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.

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:

Designation Size (mm) Weight {(ka/m)
#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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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, iabor,
equipment and incidentals necessary to complete this item.

STRUCTURAL STEEL
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.

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.

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 shali
be replaced or, when permitted by NPC, may be repaired in an approved
manner at no additional cost to NPC.

Materials

All the materials shall be of the best quality of their kind, well graded and within
the allowable distortions. They shall be free from flakes, corrosion, scale of
fragments that could reduce the resistance and durability or 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

Materiais 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 ASTM A328
(Soldier Piles):

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

Washers: ANSI B18.22.1, Type B
Accessories:

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”.,

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,

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 & 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 thoroughily
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 fieid
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.

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 bolits 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”.

Tests and Inspections

Visual Inspection of Welding: After the welding is completed, hand or power
wires brush welds, thoroughly clean them before the inspector makes the check
inspection. Inspect welds with magnifiers under strong, adequate light for
surface cracking, porosity, and slag inclusions: excessive roughness; unfilled
craters; gas pockets; undercuts; 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 Testing?: In accordance with AWS D1.1 Twenty-five percent
(25%) of the total number of joints, as selected by the NPC, shall be tested. If
more than 20 percent of welds contain defects identified by testing, then all
welds shall be tested by radiographic or ultrasonic testing, and to be approved
by the NPC. When all welds made are required to be tested, magnetic particie
testing shall be used only in areas inaccessible to either radiographic or
ultrasonic testing. Retest defective areas after repair.

Measurement and Payment

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

Payment will be made at the contract unit price for the item Structural Steel in
the Schedule of Requirements, which payment shall constitute {ull
compensation for furnishing all labor, materials and equipment necessary to
complete the item.

REINFORCED CONCRETE FOUNDATION AND ASSOCIATED
STRUCTURES FOR EQUIPMENT AND OTHER COMPONENT
(DESIGNED/CONSTRUCTED BY SUPPLIER)

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.

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. Compressive strength of concrete shall be 20.7 MPa at 28 days

2. Reinforcing steel shall conform to Philippine National Standards grade
DSB 275

3. Compacted sand and gravel bedding shall be 150 mm thick

4. Soil bearing capacity shall be subject to the Supplier’s determination
and verification at the site

I'Not applicable on non-cntical structuresfjoints and as directedfrequired by NPC Design Engneer,
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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 property and securely installed prior to the
placing/pouring of concrete.

All works and materials shall be constructed, installed andfor 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 andfor electrical
equipment/works where they are required.

DRAINAGE SYSTEM AND APPURTENANT STRUCTURES
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.

Materials
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

NATIONAL POWER CORPORATION

VI-CW-31




B8ID 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 MinP22Z15008e

CW-10.2.2

CwW-10.2.3

CW-10.2.4

CW-10.2.5

group represented by corresponding test specimens that do not meet the
strength and other test requirements shali not be used in the work.

Reinforced Concrete Drainage Pipes

Reinforced concrete drainage pipes shall meet the design and test
requirements for Class Il 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 shall be submitted for test. Any
group represented by corresponding test specimens that do not meet the
strength and other requirements shall not be used in the work.

PVC Pipes

Polyvinyl Chloride (PVC) Pipes shall be unplasticized conforming to 1S04435
or equivalent. Details/scheme of perforation shall be as indicated in the bid
drawing or as directed by NPC.

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.

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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Construction
Trench Excavation and Backfill

Trench excavation and backfill work shall be done in accordance with the
pertinent provisions of Section CW-5.0.

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,

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.

Pipe Installation

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.

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, befare 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.

Measurement and Payment
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.

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.

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.

Bedding

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.

PERIMETER AND SECLUSION FENCE(S)
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. -

Materials
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.

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 3.10MPa. 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 atrandom 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.

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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Structural Steel

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.

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.

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.

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 faid 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"} 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 piaster 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 workable 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.
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.

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.

Measurement and Payment
Perimeter Fence

Measurement for payment for perimeter fence will be based on the number of
linear meters of fence constructed and accepted or as indicated in the Schedule
of Requirements.

Cyclone and Barbed Wire Fence(s)

Measurement for payment for cyclone and/or harbed wire fences wili be based
on the length of fence in linear meters furnished, installed and accepted
including wire anchorage as indicated in the Schedule of Requirements.

Vehicular/Pedestrian Gate

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.

STEEL POLE WITH CROSS-ARMS AND BRACES

description

This specification covers the technical and associated requirements for the
supply and erection of steel pole complete with cross arms and braces.

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
Tip 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| 345 MPa 345 MPa 345 MPa 345 MPa
Strength '
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The tip and butt shall be covered with plate similar to body thickness.

Cross arm and brace members, if required in the Bid Drawings, shall 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
The Supplier/Contractor shall use standard and accepted practice and method

of erecting the poles depending on their location. The Supplier/Contractor shali
excavate holes for poles setting to a depth indicated below:

Depth of Pole Setting
Length 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 all around the poles to the full depth of the
holes.

Alf 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 material shall
be filled around the holes and compacted thoroughly at 30 cm (12 inches) layer
by tamping tools before placing the next 30 cm layer 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-124 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.-2.0

MW - MECHANICAL WORKS
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 instaliation 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.

All 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, instailation, 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.

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 eguipment, and all other essential information of the equapment
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-3.1

MW-3.2

GENERAL MECHANICAL WORKS REQUIREMENTS
General

This specification covers the general requirements for design, supply and
instaliation of mechanical equipment and associated works including other
equipment not described herein shall be in conjunction with the
requirements described in the relevant sections of this specification and
accompanying drawings.

All 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 resuiting from fauity installation
works shall be repaired and/or replaced by the Supplier at no cost to the
NPC.

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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MW.-3.3.1

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.

Piping System
General

The piping system shall be fumished to provide a complete and
acceptable installation necessary for the safe and efficient operation of
each system and equipment. All 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 a2
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 shalli 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 shalil 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 fo 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 shail 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 shail be replaced and/or restored to its orlglnai
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.

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 ANS| B16.9. Fittings for 50 mm pipes and below shall be
forged, socket weld or threaded (minimum of 3000 b and 2000 Ib rating,
respectively) and conforming to ASTM 105 with dimensions to ANS!
B16.11.
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MW-3.3.4

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 ANS| 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, bolls, 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.

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 ail 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 @.

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,
fioor drain or sewer.

Pipe Supports

Pipe supports shail 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, shali 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 weided 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 shail 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.

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 [X.

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.
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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 wall
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. :

All 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 isclation 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 eénds adjacent
to the pipe work shall be the same as the internal diameter of the
connecting pipe.

All 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. [t 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 vaives,
bolted, bonnet, bolted gland and have flanged ends with the following
materials of components:

a) Body & bonnet - Cast iron

b) Stem - Bronze or brass-

c) Seat ring & seat - Bronze or bronze faced
d)  Wedge or disc - 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, unien 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 ouffitted with male thread hose connections.

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 adeqdately 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 ﬁrovided
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 boits and pins shall be
of carbon steel.

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

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
doorsfopenings.  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 shafl be machined and shall rest on machined-surfaces. -
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MW-4.0

MW-4.1

DIESEL GENERATING (DG) SETS
General

The DG Sets shall be designed and manufactured for maximum safety
and reliability in accordance with 1ISO 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, @ 3
f. | Rated Speed, RPM 1800
g. lf'uel Consumption @ 100% Load (guaranteed), 0.30
li/kW-hr (max.) ]

Specified Reference Site Conditions

= Total Barometric Pressure : 100 kPa
«  Air Temperature : 40°C
= Charge Air Coolant Temperature . 40°C
s Relative Humidity o 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 1SO 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 fropical 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 contro! 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
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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 boits, 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 ANS| B16.5.

All integral piping 50 mm & and below shall be socket-welded in
accordance with ANSI B16.11, except otherwise approved. All fittings 50
mm & and below shall be 2000 |bs. 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 ANS| 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 sieeves, 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 fo 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

MW-4.2.2

MW-4.2.3

MW-4.2.4

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 muilti-
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 compenents 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.

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.

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.

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 c¢ylinder as applicable. Means shall be provided to prevent the
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MW-4.2.5

MW-4.2.6

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.

Piston and Connecting Rods

The pistons shall be designed to withstand the temperatures and
pressures encountered and machined te produce the correct shape under
normal gperation 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 the
connecting rod or spraying oil into the underside of the piston.

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 shaill
be taken to the fuel day tank.

NATIONAL POWER CORPORATION m]' VI-MW-16



81D 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 MinP22Z21500Se

MW-4.2.7

MW-4.2.8

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 bailance
weights. The shaft diameters shalt be sufficient for several regrinds. The
camshafts shall be gear-driven. The cam followers shall be of the roller

type.
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 specific'ation 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 satiéfactory
operation of the engine.

A fuel system shall be furnished to regulate fuel flow to maintain constant
rated engine speed regardiess 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 vaives, 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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MW-4.2.9

MW-4.2.10

mounting/anchor bolts. The structural steel supports shail 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 sbhell
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. '

Lubricating Qil System

The iubricating 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.

Qil Pressure switches shall be provided to prevent the engihe from
increasing speed above idle if the oil 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 sef 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.

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 dellvenng full-
rated load under the specified conditions.

The system shall comprise all 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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MwW-4.2.11

The cooling water pump shall be engine mounted gear driven of sufficient
capacity to provide engine jacket water cooling, lubricating oil 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 baianced 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/m? 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.

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, (ail
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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MWwW-4.2.12

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 turbochargeré for ample supercharging shall be
provided complete with axial turbine wheel, centrifugal compressor, gas
inlet casing, air filtration and lubricating system.

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

MW-4.4

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 shall have at least the following response
characteristics or better:

Maximum recovery
time to within
steady state
tolerance {seconds)

Maximum change of
speed as a percentage of
rated speed

Leoad Variations

at rated speed

a} On full load Temporary change 15% 15
rejection :
Permanent change -

Dependent on droop Setting

b} On a change of
load, both on
and off, by any
step of 25% of
the rated load”

Temporary change 4% 5

Permanent change
Dependent on droop Setting

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 inciuding 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 contro! 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 fiuid
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

¢} Qil 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
i) 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:
a) Manual Start/Stop
b} Auto/Remote Start’
¢) Test Run-Auto
d} Emergency Stop Button
e} Alpha/Numeric Screen
f) Discrete Status Indicators
g) Fault Reset
h} Locall 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 || — Technical Data Sheets and relevant Clauses of the
Electrical Works specifications.
The GCPP shali also be provided with annunciating window complete with
acknowledge and test tamp 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)
) Electrical alarms as required in the pertinent Electrical Works
Specifications
k} Other Miscellaneous alarms as required for safe and reliable
operation of the plant :
1) Control Switch for Engine Start, Stop and Emergency including its
auxiliary/associated equipment
MW-4.5 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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MW-4.6

MW-4.7

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.
Generator

The generator shall be close-coupled to the engine through an SAE flange
arrangement for perfect alignment and is self-exciting. Output voitage is
controlled by automatic voltage regulator. The generator and exciter shall
conform with the requirements specified in the relevant Electrical Works
Specifications.

Sound Attenuated/Weatherproof Enclosure

Each DG set shall be fully enciosed 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 bolted 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° angie 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 shali
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 shail be conducted.

All 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 touver.
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MW-4.8

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 shail be
included with the drawings to be submitted. :

Auxiliary interface box shall 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.

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 Il - 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" o 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 Confract 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 i
— Technical Data Sheets.

The spare parts listed in the forms attached in Part Il — 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 Il —
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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MW-4.9

MW.-5.0

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.

Test, Commissioning and Training

All tests and inspections (shop test, site test and commissioning) shali 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. .

FUEL OIL STORAGE AND TRANSFER SYSTEM

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

MW-5.2

MW-5.2.1

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 tank, 10 m® 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 m¥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) Two (2) sets of 1.0 m® fuel oil day tanks complete with manhole,
inlet/outlet and vent nozzles, overflow, drain and level gauge/switch,
and structural supports;

d) 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.

Diesel Fuel Gil Storage Tank
General

The design, fabrication, erection and testing of storage tank 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 shail 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.
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MW-5.2.2

MW-5.2.3

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.

Scope of Work

The work to be done under this section shall comprise ail 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 diese! oil storage tank with a nominal capacity of 10 cu. m.,
nominal diameter of 2.5m and height of 3m;

b) Fabricationfinstallation 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 nozzie, nozzles for level gauge and other
accessories shown on the bid drawings or specified herein;

c) Three (3) sets of 65 mm @ Gate Valves for tank inlet, outlet and
spare nozzles, one (1)} set of 50 mm O gate valve for drain line and
one (1) set of 150 mm O bufterfly 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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MW-5.2.4.1

unless otherwise specified. Valves 50 mm @ and below shall be of all
bronze material.

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.

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:

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 0 5mm
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.

NATIONAL POWER CORPORATION m} VI-MW-30
1



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 V] — TECHNICAL SPECIFICATIONS MinP22Z1500Se

MW-5.2.4.2

MW-5.2.4.3

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 shali be properly squared and/or prepared
for butt welding. Minimum thickness shall be Smm 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.

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 {1/87} 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 faid on each side of
the shell plate.

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 APl 650, Standard for Construction of Welded Steel
Tanks.

The self-supporting cone type roof shall have 15 degrees slope from the
horizental 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 lbs/sq.ft.) of projected area. Roof plates shall have a
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MW-5.2.4.4

minimum nominal thickness of 5Smm (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 ali 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.

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

¢) Shell manhole

d)  Shell outlet nozzle

e) Shell inlet nozzle

f)  Water draw off sump nozzle & piping
g) Roof vent

h) Overflow nozzle & piping

B Level gauge nozzles

p)  Air-foam nozzle (Spare Nozzle)
k} Grounding pads

)] Nameplate

m)} Sounding Tape

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-haif 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 APl 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 shail 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 APl Standard
2000.

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 stee!l 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 @ 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 letters shall be luminous black. The color of
NPC logo shall conform to its standard color.
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Holding Down Bolts

Holding down boits shall 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 vaives shall generally be used,
except for 150 mm @ 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 Qil. '

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: :

a}) Gauge head - Aluminum
b} Sheave elbows - Aluminum
¢) Sheaves - Stainless steel
d} Float | - Stainless steel

e} Guide & gauge wires Stainless steel

fy  Guide wires anchor Stainless steel

Carhon steel

ASTM 53 galvanized

g) Support brackets

h)y Gauge wire conduit pipe

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 Ienough
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 sieeve
are coated with bituminous paint.

Sounding Tape

The Contractor shall include the supply of one (1) set of Fuel Qil Tank
Sounding Tape which is 10 meter long. Tape body/frame shall be of
aluminum alloy with sfainless steel tape and brass dropper.
Brochures/catalogues shall be submitted by the Contractor for NPC'’s
review and approval prior to procurement.

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 weld 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 semi-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-tayer 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 buit 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 5mni (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 (27) 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 heid
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.

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.

Test and Inspection

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) Butt Welds

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.

¢} Cost

All costs for making radiographs and any necessary repairs shali 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 boftom 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.

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:

b.1 If water is available, the tank shall be filled with water and
inspected frequently during the filing 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-ltem c)
of this Section and carefully examining the joints for

leak.

¢) 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 {o 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.

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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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-cut 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 palntlng 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 :  Zinc rich epoxy polyamide
(75 microns DFT) primer
b} Intermediate Coat :  Epoxy polyamide

(100 microns DFT)

c) Final Coat . Polyurethane enamel
(50 microns DFT)

The tank inside surfaces including stfructural shall be painted to conform
with the following:

a} Primer Coat :  Zinc rich epoxy polyamide
(50 microns DFT) primer

b} Intermediate Coat . Polyamide amine cured epoxy
(100 microns DFT) coating

c) Final Coat . Polyamide amine cured epoxy
(100 microns DFT) coating
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The underside of the tank bottom shall be coated with coal tar epoxy, 400
microns DFT.

The Contractor shall 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 inspécted 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. .

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 prlor 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.

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 material shaill 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 matenals 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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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 m%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 compiete
with concrete foundation, anchor bolts and electrical amenities and shall
conform to the requirements of relevant Civil and Electrical. Works
Specifications and drawings.

Scope of Works

One (1) set of Fuel Oil Transfer Pump, with capacity not less than 10
m’/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.

Design and Construction

Pump shall be horizontal gear type with a capacity of not less than 10
m?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) Casing : Cast Iron

b) Gear : Ductile Iron

c) Shaft : High Strength Carbon Steel
d) Bushing : Bronze {Graphited)

Gland shall be made of cast iron stuff with graphite gland packing. Qil
pan shali be provided at the gland section to catch possible oil leaks.

Pump shall be equipped with adjustable safety vaive 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 refevant 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 vaiue.

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 fo 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 paneiboard shall be provided by the Contractor.
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Spare Parts

The Contractor shall suppily 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
¢} Test and inspection reports
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.

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.

NATIONAL POWER CORPORATION MI‘ VI-MW-43



BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST, AND
COMMISSICNING CF 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 MinP22Z1500S¢e

MW-5.5
MW-5.5.1

MW-5.5.2

Piping, Valves, Fittings and Accessories
Scope of Work

The Supplier shall supply, install and test a complete Fuel Oil Transfer
and Waste Qil/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 OilWater 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.

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 overfap 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 Polyviny!
Chloride (uPVC) pipe, schedule 80 or class 150, conforming to ASTM D-
1784 or approved equivalent.

Unplasticized PVC pipe connection joints 80 mm (3") @ 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 soii 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.

Valves

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 Ib. 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

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 @.

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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MW-5.5.7

MW-5.5.8

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 totalfaccumulated 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.

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 [eakage detected by scap 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.

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 chlormated
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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MW-6.0

MW-6.1

MW-6.2

MW-6.3

Final color for Fuel Qil piping and associated valves installed above
ground shall conform to Munsell No. 7.5R 3/12.

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
instalted 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

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 nozzie 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.

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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MW-6.4

MW-6.4.1

MW.-6.4.2

MW-6.5

Garden hose connection valves or hose bibbs shall be of bronze material,
20mm size and outfitted with male thread hose connections.

Testing

After installation of the equipment, the Supplier shall perform ne'cessary
tests at site to determine its compliance with the requirements of the
specifications. All costs for testing shall be borne by the Supplier.

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.

All equipment and appurtenances necessary to carry out the tests and
any repair, if required, shall be borne by the Supplier.

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 Water Works Association (AWWA). There
shall be no leakage whatsoever from the pipes, fittings and connections
for each section tested while the system is under the test pressure for the
period of not less than thirty (30) minutes of the total time to inspect all
portions of the waterline under test, whichever is longer. During the test,
valves shall be opened and closed. Any leakage or any defect disclosed
by the tests prior to the acceptance shall be corrected and repaired by the
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 shali 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. [n refiling, 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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MW.-7.0

MW-7.1

MW-7.2

a) Chlorine Gas-Water Mixture;
b) Calcium-Hypochlorite or equal; or
¢} 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.

FIRE FIGHTING SYSTEM
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 | Type), 7.1 kg. (15.5 Ibs), 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
handie, 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.

Fire Extinguisher

Fire extinguishers shall be Underwriter Laboratories and/or Factory
Mutual approved and of rechargeable cylinder with five (8) 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 Ibs.) 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 |
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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MW-8.0

MW-8.1

Mw.-8.2

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 fo be
undercharged (unless used by an NPC personnel) shall be filled and
recharged by the Conftractor at no expense to NPC.

Submittal

The Supplier shall submit the technical specifications/data and
brochures/catalogs of the fire extinguishers for the approval of NPC prior
to purchase.

AIRCONDITIONING AND VENTILATION SYSTEM
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.

Design Conditions

a) Outdoor Conditions:

Dry Bulb Temperature : 35°C
Wet Bulb Temperature : 27°C
Relative Humidity : 80% to 100%
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b} Indoor Conditions (for air-conditioned areas}.

24°C = 3°C
50% + 5%

Dry Bulb Temperature
Relative Humidity

c} Area to be air-conditioned shall be:

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 - 10 air changes per hour

MW-8.3 Schedule of Equipment
1. Air-Conditioning Unit
Location Quantity | Cooling Load Type
1) Control Room One (1) unit | 16,000 kJ/hr Window/
Inverter Type,
2) Bunkhouse One (1) unit | 8,500 kJ/hr | Wall Mounted
2.  Ventilation Unit
. Location Quantity Rating Type
1) Control Room &
Bunkhouse’s Two_ (2) 100 m¥%hr Wall Mounted
CR units Exhaust Fan
MwW-8.4 Air Conditioning System
MW-8.4.1 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.

All installation works shail 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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MW-8.4.2

MW-8.5
MW-8.5.1

MW-8.5.2

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

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.

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.

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 CORPCRATION mT) VI-MW-52



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 MinP22Z15005e

MW-8.6

Mw-8.7

MW.-8.8

MW-8.9

MW-9.0

MW-9.1

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.

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.

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.

Submittal

The Supplier shall submit the type and model of the air conditioning and
ventilation units for the approval of NPC prior to purchase.

MISCELLANEOUS EQUIPMENT AND MATERIALS
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)

f)

9)

h)

Clock (10" diameter)

Steel Cabinet locker, 90 x 45 x 140 cm
galvalum materials

Office Table and Chairs
(Standard size table, 3 drawers with
tock 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

Adhesive bandages, plastic 1x3

Burn Qintment 1/8 oz

Cold Pack, instant

Tweezers

Latex Gloves, Pair

PVP lodine Wipes

Scissors, 4" blunt

Sting Kill Swabs

Triangular Bandage

First Aide Guide

i) Diesel Fuel including plastic drum - 800 liters

k} Hard Hat with NPC logo, white color - bSsets

I}  Plastic table and 4-chair (monoblock) - 1set

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

GENERAL

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

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
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g)

h)

J}

k)

of supplied equipment as described in the Electrical Specifications and as
shown on the Bid Drawings;

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;

16 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;

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;

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;

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;

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;

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)

b)

¢)

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

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

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 furmished 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.

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
Vauit 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

IEC

NFPA

ASTM
ISO

PEC

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

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 Quality System Model for Quality Assurance in
Design/Development, Manufacture and Testing

9002 Quality System Model for Quality Assurance in
Production, Installation & Servicing

Philippine Electrical Code

The latest edition of each standard shall mean the latest edition availabie 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 conftict to NPC for written resolution
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EW-4.1

EW-4.1.1

EW-4.1.2

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 shall submit copies of such standards
for NPC's review and approval.

GENERATOR AND AUXILIARIES

AC Generator

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.
Design Characteristics

The continuous load capability of the generator shall be the specified nominal
rating measured at the terminal. However, the generator shail 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 : Rotating Field Synchronous AC
Generator

Rated Continuous Qutput : Refer to Technical Data Sheets

Number of Phase : Three (3)

Power Factor : 0.8 lagging (min.)

Frequency, Hz : 60

Angular Speed, rpm : 1800

Voltage, V : . 4380

Excitation Class : Brushless, Separately Excited,

Permanent Magnetic Generator (PMG)
or equivalent

Allowable Voltage Variations : 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-4.3
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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%
overfoad.

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.

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 I’ not exceeding 30 where:

Iz — is the negative phase sequence per unit current

t —is the time in seconds.
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Parallel Operation

The generating set/s to be supplied shall be capable of parallef operation both
at regulation and base load with existing and future generator set/s of
different make/manufacturers and rating/s.

Generator Stator
Stator Frame

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 other
embedded steel parts necessary for erection works.

Stator Core

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.

Stator Winding

The stator winding of copper materiais shall be formed by coils 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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that the temperature detectors measure the winding temperature to be above
the (shutdown setting) value.

Generator Rotor
Rotor Core

The rotor core shall be made of one solid forgoing with high mechanical
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.

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.

Excitation System
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.

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 wvoltage shall
automatically build-up reaching 95% rated speed and capable of
synchronization to the grid by synchronizing system.

The AVR shalli maintain generator output voitage 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, voits 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.

EwW-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 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 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. Digital Metering (current, voltage, power (kW, kVAr), energy,
frequency, power factor) capable to measure singie and three
phase parameters through respective control switches:;

b. Event Recorder (to be able to capture the iatest 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 camy 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.

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.

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. Digital Metering (current, voltage, power (kW, kVAr), energy,
frequency, power factor) capable to measure single and three
phase parameters through respective control switches:;

b. Event Recorder (o 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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EW-4.9.1

EW-4.9.2

d. Alternator winding temperature monitoring with alarm/
shutdown setting.

e. Other metering and indicating instrument as specified in
Mechanical Work Specifications.

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.

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.
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EW-4.9.3

EW-4.9.4

EW-4.9.5

EW-4.10

EW-4.11

Communication Ports

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.

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.

Generator Circuit Breaker

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 VvDC
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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EW-4.12

EW-4.13

EW-4.14

EW-4.14.1

Minimum size shall be 2.0 mm? or larger for control circuit except annunciator
wire which shall be 1.2 mm? or larger. The minimum size of current
transformer wire shall be 3.5 mm?

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.

Equipment Grounding

All major equipment such as generator, transformer, generator control and
protection panels, and all other metallic parts shall be equipped with at ieast
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.

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 li-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 reserves 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.

Inspection and Testing
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

EW-4.14.3

EW-4.15

Shop Test

Routine, design, quality and conformance test and other necessary tests shall
be performed in accordance with ANS! Standard or equivalent IEC Standard.
Design tests is required if the equipment is Supplier's new design or previous
design with significant design changes. In this case, certified test 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 IEC standard and shall be
submitted for NPC’s approval.

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:

1. Measurement of Resistance
2. Measurement of Insulation Resistance
3. High Voltage Test
b. Phase Sequence Test and Voltage Balance Check;

¢. 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;

Qutline drawings showing all critical dimensions and weights;
Schematic and wiring diagram of all power and control circuits
for the engine-generator set and auxiliary equipment showing
interconnect points and logic diagrams;

Engine-generator Control and Protection panel;

Section and detail drawings of cable terminations and
connections.

b. Brochures/Catalogues of the AC Generator and GCPP;

¢. Manufacturer’s Technical Data Sheets of the AC Generator and GCPP in
accordance with EW-15.3;

d. Service Manuals and Parts Books

1.

Operating Instructions — with description and illustration of all
switchgear control and indicators and engine and generator
controls and indicators.

Parts Books — that illustrates and list all assemblies, sub-
assemblies and components, except standard fastening
hardware (nuts, bolts, washer, etc.)

Preventive Maintenance Instructions — on the complete system
that covers the daily, weekly, monthly, bi-annual and annual
maintenance requirements.

Routine Test Procedure — for all electronic and electrical
circuits and for the main AC generator.

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.

EW-5.0 TRANSFORMERS

EW-5.1 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

EW-5.3

EW-56.3.1

EW-5.3.2

EW-5.3.3

EW-5.3.4

EW-5.3.5

EW-5.3.6

Technical Description

The transformer(s) covered by this specification is (are) for use in an electric
generating station. The application details are stated in the Technical Data
Sheets.,

Design Requirements

Rating

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.

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.

Frequency
Frequency for operation shall be 60 Hz.
Overload Requirement

The overload rating and operation shall be in accordance with all cyclic
loading duties as specified in IEC 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.

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).

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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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
lossfiron loss) for the application as specified in the Technical Data Sheets for
the transformer.

EW-5.3.7 Impedance and Reactance
The impedance and reactance shall be stated in the Proposal.
EW-5.3.8 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 ANSV/IEEE
C57.12.90 or IEC 60551 for oil-immersed transformers or ANSVIEEE
C87.12.91 or IEC 60726 for dry-type transformers.

Equivalent Two-winding, 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

EW-5.3.9 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 Qil Used in Electrical Apparatus).

The insulating oil of the transformer must have a Polychlorinated Bipheny!
(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

EW-5.4.1

EW-5.4.2

EW-5.4.3

Design and Construction Features
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.

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 shali 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.

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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EW-5.4.4

EW.-54.5

EW-5.4.6

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.

Bushing

Ali 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 test 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 shail 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 chioride (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 IEC 60243 - 1 or approved equivalent standards.

Gasket

Gaskets shali 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.

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, liting and jacking lugs,
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EW-54.7

EW-5.4.8

EW-5.5

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 service 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 shali
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 assembiy shall
be provided.

Radiators

Radiators, if to be provided, shall be bolted 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.

Hardware

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.  Qil Sampling Plug
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The transformer shall be provided with a stainiess-steel nameplate in
accordance with the latest IEC80076-1 or equivalent ANSI/IEEE standard,
fitted in a visible position showing the information indicated below. The entries

The minimum recommended dielectric strength of oil filling the transformer
shall also be engraved on this plate. The rating plate and any other

The Manufacturer of transformer shall provide standard/common tools for use

4.  Qil Drain Valve
5.  Oil Temperature Indicator
6. Pressure Relief Valve
7. Lifting Lugs
8.  Anchor Bolts
8.  Earthing Terminals
10. HV/LV Insulating shroud
EW-5.6 Equipment and Marking
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 %2)
14. Type of cooling (i.e. OA, ONAN, etc.)
15.  Insulation voltage (withstand voltages)
16. Insulating liquid
17.  Temperature rise (in °C)
18. Qil weight, kg
19. Total mass, kg
instructions or designations shall be in the English language.
EW-5.7 Standard and Common Tools
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

EW-5.8.2

EW-5.8.3

EW.5.8.4

EW-5.9

Routine Test

1. Ratio, Polarity and Phase Relation Test

2. No Load Losses and Excitation Current at rated Voltage and
Freguency

3. Induced Potential Test (Low-frequency Dielectric Test)

4. Mechanical (Leak Test)
Design Test

Winding Resistance Measurement Test

Impedance Voltage and Load Loss Measurement
Temperature Rise

Lightning Impulse

Audible Sound Level

Mechanical (Lifting & Moving Devices, Pressure Test)

SO

Miscellaneous Test

1. insulation Power Factor
2. Insulation Resistance
3. Short Circuit Capability

Site Test
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 evaiuated at the following rated cost and the
resulting amount shall be deducted from the contract price.
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S = 2[(Ne1) (Num= Nig) *+ (L) (Lum - Lig)]
Where:
S = Amount to be deducted from the Contract Price
N = Cost of No-toad losses equivalent to Php 300/Watt
Niu = Measured no-load losses expressed in Watt
N — Guaranteed no-load losses as stated on the Technical Data
LG Sheets
L. = Cost of Load Losses equivalent to Php 250/Watt
Lim = Measured load losses expressed in Watt
L = 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;

Outline drawings of transformer and accessories showing the foliowing:

General Dimensional Drawing

Sectional Drawing

Nameplate Drawing

Marshaling box with connection diagram

oo o

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

EW-6.1

EW-6.1.1

EW-6.1.2

EW-6.1.3

EW-6.1.4

EW-6.1.5

SWITCHYARD EQUIPMENT AND APPURTENANCES

The switchyard equipment and appurtenances shall 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 identifted and furnished by the Supplier at no additional
cost to NPC.

Automatic Circuit Recloser
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 recioser. 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.

Interrupting Medium

The interrupting medium shall be vacuum type.

[Insulation Medium

Environmentally friendly cycloaliphatic epoxy or equivalent shall be used as
dielectric medium. SF6 gas shall not be used.

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. Ali support structures and associated bolts and nuts shall be
hot dipped galvanized.

Mounting

The Automatic Circuit Recloser shall be suitable for single and double pole/H-
frame mounting.
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All recloser tanks are to be supplied with standard pole mounting brackets
fixed to the rear of the tank. The bracket shali 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 shalf 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 shail 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 uitraviolet 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. An earthing strap shall be
provided between the lid and the tank.

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 stainiess steel,
with the following information:

1. Manufacturer's Name
2. Serial No.
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EW-6.1.10

EW-6.1.11

EW-6.1.12

EW-6.1.13

EW-6.1.14

3. Rated Maximum Voltage

4. Rated Continuous Current

5. Rated Interrupting Current

6. Rated Impulse Withstand Voltage

Operating Mechanism

A low voltage system supplied from a battery or voltage transformer may be
used to operate a closing mechanism. Tripping energy shalt 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.

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.

The Supplier shall provide bird guards for insulation protection between the
load side and line side bushings.

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.

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.

Control Design Features

The design of the control shall include the following:

NATIONAL POWER CORPORATION \ VI-EW-26
i



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

SECTION VI - TECHNICAL SPECIFICATIONS MinP2221500Se

Relay Module

CPU Module

Power Supply Module

Communication Interface Module

Front Operating& Display Module

Ethernet /USB / Wi-Fi / Fiber Optic/RS 232 Communication Module

SArON-

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.

L.ocal Control and Indication

The recloser shall be equipped with the following local operation features
through push-buttons operation:

Trip (with no reclosing)

Close (Single Shot)

Auto reclose ON/OFF

Local remote operation

View trip Sequences and status information

SARhON=

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. Tripping and closing

2. Enable and disable automatic sequences (reclosing)

3. Enable and disable protection

4, Change protection setting

5. Reset fault flags and currents

6. Read and display metering data including a summary page

7. Read the operation counter

8. Read the event recorder and display at least 5000 events in time
sequence complete with feeder current at the time of the event

9. Display a summary page which shows the number of fault trips since it

was last reset
10. Examine recloser/control system malfunction alarms
11.  Read all existing recloser settings
12.  Switch status {(open/close) indications
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EW-6.1.15

EW-6.1.16

13. Trip sequences and status information i.e., Protective device and
sequence which initiated the trip, date and time, Interrupted current,
etc.

14.  Buzzer Alarm Trip, Open/Close and Trip Alarm Indications

15.  Hotline Tag should be configurable in the control panel for safety and
protection of personnel during off-line maintenance work.

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
controlied. 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 curve.

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 anyelectrical close operation.

Protection

The Automatic Circuit Recloser to be supplied shall be equipped with but not
limited with the following protections:

Directional Overcurrent and Earth Fault Protection
Instantaneous and AC Time Overcurrent Protection
Under/Over Voltage

Under/Over Frequency

Harmonics Protection

Negative Phase Sequence Protection

Auto Change Over Protection

NoOokhown=

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 programmabie, definite time for ground
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EW-6.1.17

EW-6.1.18

EW-6.1.19

EW-6.1.20

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.

Safety Features

The control software shall have a programmable security code to limit access
of control programming functions to authorized personnel.

Metering

The control shall provide instantaneous and demand metering with
programmabile integration intervals for the following minimum functions:

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)

Power Quality Monitoring (TDD up 15th Harmonics, HDD Up to 15th
Harmonics, Voltage Sags & Swells,)

2R Rl

™

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.

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 shail include relevant information on the availability and delivery of
spare parts.
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EW-6.1.21

EW.6.1.22

Other Technical Requirements
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.

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 IEC 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 ANSVIEEE C37.63. [n
addition, the electronic protection /control unit shall have been subject to the
relevant impulise, and high frequency noise immunity tests specified in IEC
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

EW-6.2

EW-6.2.1

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. 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 Resulis; and

7. Field Test to be performed and Certified Test and Inspection Reports
duly signed and witnessed by NPC representative.

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.

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 shall 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 interchangeability 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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EW-6.3

EW-6.3.1

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.

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.

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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EW-6.4

EW-6.4.1

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:

Piiferage proof

Tamper Proof

Wrong Wiring Alarm

Current Flow display

Can withstand the temperature of -20°C to +70°C and Humidity of up
to 95% non-condensing

With back light display

With built-in battery for LCD display and back-up battery

TQU Programmable Ready

Measure display (True RMS voltage, Current, Calendar, Time, etc.)

S

© ® N>

The kilowatt-hour meter and the required metering instruments shall be pole
mounted and to be supplied complete with stainiess 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.

Alt line hardware/materials shall meet the performance requirements
application criteria and manufacturing tolerances passed ANSI CBS5. 1-1979 -
America National Standard for Galvanized Steel Bolts and nuts for overhead
line construction.

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

All wires of the stranded conductor shall be concentrically stranded. The
wires in each layer shall be evenly and closely stranded around the
underlying wire(s). The tension in individual wires in a layer shall be sufficient
to hold each wire firmly in place with only enough strand separation to
prevent crowding at the time of stranding and during installation. Ali steel and

NATIONAL POWER CORPCRATION

VI-EW-33




BID DOCUMENTS

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

SECTION VI — TECHNICAL SPECIFICATIONS MinP22Z1500Se

EW-7.0

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 IEC standards.

The completed conductor shall be smooth, free from nick, burrs, aluminum or
steel paricles, 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 bolts, 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.

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.).

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 $-66-524 or IEC 60502-2 and UL 83, PNS 35, ICEA S-73-532
specification and requirements of PEC respectively.

The cables shali 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.

Insulation
Insulation shall be of the type specified in the Technical Data Sheets.
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 alf cables.

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.

Application

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.

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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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.

Technical Characteristics and Design Requirements
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
caiculations 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).

Equipment and Materials Requirements
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
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Specification B8 (class B). 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 Equiprment 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 mm? 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 22mm? 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.

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.

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.

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.

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.

LIGHTNING PROTECTION SYSTEM

This specification covers the technical and associated requirements for the
supply and installation of Lightning Protection System of the plant.

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 in this specification.

Technical Characteristics and Requirements
Air Terminal and Support

The air termination shall respond dynamically to the appearance of lightning.
The materials of the air terminal shall be non-corroding in hostile
environment. [t 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 voitage 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.

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.

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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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 shail
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.  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.

b.  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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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.

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.

Single Phase Qutlets

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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Outilet Boxes and Pull Boxes
Qutlet 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.
Pull Boxes

Pull boxes shall be instalied 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.

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.

Circuit Breaker

AC three phase and single phase circuit breakers shall be rated 800V, 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.

Kilowatt-hour Meters

Kilowatt-hour meters shail be single phase, 2-wire, 240VAC, 60 Hz and shall
be of the type specified in the Technical Data Sheets.
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Grounding Electrode

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.

Cables

Cables shall be stranded annealed copper conductor suitable for continuous
temperazture 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 thermopiastic
or cross-linked synthetic polymer unless otherwise specified by NPC.

Cable Installation

The Supplier shall furnish the following miscellaneous materials required for
proper cable installation:

Cable ties, clamps and markers.

Connectors, tapes and other splicing and terminating materials.
Fire barriers, duct and conduit sealant, sand and planks.
Puiling lubricants.

cooe

The cable entries into buildings, panels and other equipment shall be sealed
off by an approved type of sealant suitable for the purpose.

Cabiles puiled 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 grip,
shall be cut-off by the Suppiier.

All cable runs shall be continuous and all termination shali 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.
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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.

CONDUIT SYSTEM

This specification covers the technical and associated requirements for the
supply, faying 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 shali be furnished
at no additional cost to NPC.

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:

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;

el S

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 seaied 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 puiling.

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 chioride (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.

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 FOST Pump Motor to be installed inside the
pump house.
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EW-12.1.1

EwW-12.1.2

The following are the minimum requirements for the operator interface with
the Fuel Oil Storage Tank Pump Motor according to focation where the panei
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 calculated 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.

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 1P 65 for
external environmental resistance and IP 44 and NEMA 12 for the resistance
of the internal sealed modules.

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 IEC 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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EW-12.1.2.1

EW-12.1.2.2

EW-12.1.2.3

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.

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.

Starter Contactors

The rated continuous current carrying capacity of each starter contactor to be
used shall be as listed in NEMA or |EC 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 tess 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 iess 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 voitage 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.

Overload Relays

All starters shall be equipped with overioad 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 shali 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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EW-12.1.2.4

EW-12.1.2.5

EW-12.1.3

EW-12.1.4

EW-13.0

EW-13.1

information clearly indicating details of construction and experience records of
the overload relay proposed.

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.

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

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.

Equipment Grounding

The motor control, protection and monitoring panels shall be properly
grounded in accordance with the latest electrical and electronics industry
standards.

FACTORY ASSEMBLY AND TESTS
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 IEC 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 IEC
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 IEC
standard.

NATIONAL POWER CORPORATION

VI-EW-48




BID DOCUMENTS

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

SECTION VI - TECHNICAL SPECIFICATIONS MinP22Z1500Se

EW-13.2

EW-13.3

EW-14.0

EW-14.1

EW-14.2

Shop Test

Routine, design, quality and conformance test and other necessary tests shail
be performed in accordance with ANSI Standard or equivalent IEC 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 ANS! and IEC standard and shall be
submitted for NPC’s approval.

Other Requirements

The Supplier shali submit the following Factory Test Resuits:

Generator and Transformer

1. Duly Certified Factory Type Test Results
2. Duly Certifted 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 IEC or equivalent UL standard
2. Manufacturer's Track Record
3. Brochure with cable ampacity rating including correction factor at 40°C.

OTHER SITE REQUIREMENTS
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.

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.

NATIONAL POWER CORPORATION \) VI-EW-49



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
MinP22215005e

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
Quantity Atleast Two (2)
Cameras per Site
c. Screen Thin-Film-Transistor (TFT)

Liquid Crystal Display (LCD)

At least 1.3
Megapixel CMOS

At least 110 degrees

d. Screen Resolution

e. View Angle

f. Video/lmage 1280 x 720
Resolution
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
j. Battery Charger included
k. Input Voltage 5VDC (Micro USB)
l.  Enclosure IP64 compliant
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m. Storage Memory : SDHC
n. Storage Capacity : 32 GB
o. Additional Storage : At least Two (2)
(Spare) 32GB SDHC

EW-15.0

EW-15.1

EW-15.2

EW-15.3

When the installation of the job site cameras is completed, the operation and
safekeeping shall be turnover to NPC.

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.

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.

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.

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

NPC

item Descripti
ptian 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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NPC
ller's D
Item Description Requirements Suppllier’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, 200
kw
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 213
E-1.12 } Rated Speed 1800
E-1.13 | Insulation Class Class H shall be used for
both the amature and field
windings
E-1.14 | Temperature Rise Class F at rated kVA,
frequency and voltage
E-1.15 | Generator Winding Wye connection
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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NPC
i Supplier’s Data
ltem Description Requirements PRI
E-1.28 | Designed to withstand a
momentary excess current of
1.5 times of rated current for
not less than 2 min. Yes
E-1.29 | Over speed 1.2 times the rated speed
for 2 min.
E-1.30 | Overload Capacity and 10%, for max of 1 hr. in
Duration every 12 hrs,
E-1.31 | Cooling 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 Yes
Capability
Automatic 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 Paralle}
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

NPC SUPPLIER’S
sy DESCRIPTION REQUIREMENTS DATA

E-2.1 Manufacturer By Supplier
E-2.2 Place of Manufacture By Supplier
E-2.3 Transformer Model By Supplier
E2.4 kM\:/erum Rated Capacity, 250
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NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
E-2.5 No. of Phase 3
Transfarmer Guaranteed
E-2.6 Losses at Rated kVA,
' Voltage, Frequency and
Temperature Rise
a. No-Load Losses, Watts By Supplier
b. Load Losses, Watis By Supplier
c. Total Losses (a+b), Watts By Supplier
E-2.7 Type of Cocling ONAN
E-2.8 Type Two-winding Transformer
E-2.9 Class Qutdoor
£-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
£-2.13 | Winding Connections
a. H-Winding Wye with Neutral Grounded
b. X-Winding Delta
E-2.14 | Insulation Level
E-2.15 | Nominal Voltage Level, kV
a. H-Winding 13.8
b. X-Winding 0.48
E-2.16 | Highest Voltage Level, kV
a. H-Winding 15
b. X-Winding 1.2
E-2.17 | Basic Impulse Level, kV
a. H-Winding 95/110
b. X-Winding 30
E-2.18 | Winding Material 100% Copper
E-2.19 | Vector Group YNd11
E-2.20 | % Impedance at Rated MVA Manufacturer's Data
Average Audio Sound Level Refer to Table specified
not more than, dB when under TS-EW-5.3.8
E-2.21 | measure in at the factory in (ANSI/IEEE C57 1:'2 éD or
accordance with  (specify IEC 60076-10)'
applied standard)
E-2.22 | Short Gircuit Capability ANaroordance o
E-2.23 | Bushings
H & X Voltage and Ho
Terminal
a. Rated Current
. To match kVA rating plus
" HTerminal 25% overloadg i
. To match kVA rating plus
* X Torminal 25% owerlor:ldg i
. To match kVA rating plus
" HoTeminal 25% overloadg i
b. Insulation Class
= HTerminal 15
= X Terminal 1.2
= Ho Terminal 16
¢. Creepage length, mm =65
d. Color Brown
E-2.24 | Cooling
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NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
a. Cooling Medium Air and Qil
b. Temperature
b.1 Temperature of
cooling air, not to 40°C
exceed
b.2 Average temperature 30°C
of the cooling air
E-2.25 | Temperature Indicator
a. Supply of dial type
winding temperature
indicator mounted on the Yes
transformer for top oil and
hot spot temperature
E-2.26 | Sudden Pressure Relay To be provided
E-2.27 | Taps 13.8 KV + 2x2.5%
. As shown on the Single
E-2.28 | Transformer Protection Line Diagram
E-2.29 | Insulating Oil
a. Insulating Oil shall be
mineral oil in accordance Yes
with ASTM D3487
b. Additional Properties
b.1 Min. Flash Point, °C 145
(ASTM D92)
b.2 Pour point, max °C -40
(not higher than
b.3 :tlr:ie[r)rycatlc, Viscosity Max 12
b.4 Elect. Breakdown limit .
(IEC 60156) Min. 30
¢. Polychlorinated Biphenyls Yes
(PCBs) free
¢.1. Polychlorinated
Biphenyis (PCBs) free To be submitted
Certification
d. Oil Test Results/Analysis
from DENR - accredited To be submilted
testing firm
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
. . Suitable for 100 mm?
E-2.33 | Ground Terminal Connection copper conductor
E-2.34 | Test Requirements
a. Certified Design and Yes
Routine Test Reports to
be submitted
b. Routine Tests to be Yes
Performed
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3.0 GENERATOR CONTROL AND PROTECTION PANEL

item NPC )
Description Requirements Suppller's Data
E-3.1 Manufacturer By Supptier
E-3.2 Each GCPP fo 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. Medel 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. Bimension
{L XW X H), mm Refer to Bid Drawing
e. Weight, kg Manufacturer's Data
f. Al materals are non-
hygroscopic {o 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 fumished 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
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Item s NPC .
Description Requirements Supplier’s Data
following display:
a. Ampere Included
b. Voltage Included
¢. Frequency Included
d. Power Factor Inciuded
e. True Power Included
f. Apparent Power Included
g. Reactive Power Included
h. kWh Included
i. kVAh Included
j. kVArh Inciuded
E-3.8 Monitoring System
a. An Annunciator Window
with Common Audio
Alarm & Trip indication for:
a.1. Monitoring of
abnormal  conditions
during operation of the
system including
generator &
transformer protective
devices included
a.2. Detection of aftemnator
winding temperature Included
b. Data Logger and Event
Recorder Included
¢. User Pragrammable Faul
Reports Included
d. PLC  Failure, Circuit
Breaker Status {On, OFF,
Trip), Engine Start/Stop,
etc. Yes
€. Altemator Winding
Temperature
f. Engine RPM
g. Qil 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 NPC .
Description 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
Reparts to be Submitted Yes
4.0 STATION SERVICE TRANSFORMER
NPC
D fer'sD
Iltem escription Requirements Supplier's Data
E-4.1 Manufacturer By Supplier
E-4.2 Transformer Model By Supptier
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 Qil Mineral Gil with its
electrical &  chemical
characteristics is compliant
with IEC 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
Nominat Voltage
Level, kV
a. H-Winding 797
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 Requ';lrzg'lan ts Supplier’s Data
E-4.11 | Winding Material 100% Copper
E-4.12 | No. of HV Bushing One (1)
E-4.13 | Bushing Material Porcelain
E-4.14 | % Impedance at Rated kVA 2
E-4.15 | Tap Changer No-Load
E-4.16 | Tap Range 797kV+2x25%
E-4.17 | Efficiency 97%

E-4.18 | Weight of oil, kg Manufacturer’s Data
E-4.19 | Total Weight, kg Manufacturer's Data
E-4.20 | Transformer mounting
brackets including bolts, 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 Requ';lr';g'nen ts Supplier’s Data

15kV Power Cable
E-5.1 Manufacturer By Supplier
E-5.2 Continuous current carrying

capacity of conductor at 90°C

Cperating Temperature Manufacturer's Data
E-5.3 Conductor Cross-Section, Refer to

mm? 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 Manufacturers Data
E-57 1 Conductor Shape Strz;:r:crj(:rljlavr\fi e
E-5.8 Conductor Material Annealed Copper
E-5.9 Insulation

a. Material Cross—linl;;ﬂ FE,JE[}}.neethyIene-

b. Thickness, mm >4.0
E-5.10 | Outer covering/Jacket

a. Material PVC Sheath Jackeling

b. Thickness, mm Manufacturer's Data

c. Termite Protection Yes
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. NPC -
Item Description Requirements Supplier’s Data
Required
E-5.11 | Shielded (yes, no) Yes
a. Type of Shielding Copper Tape 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 camying
capacity of conductor at 75°C
Operating Temperature
Refer to
a. THHNITHWN-2 Single Line Diagram
b. Royal Cord By Supplier
£-5.16 | Conductor Material Annealed Copper
E-5.17 Circular Stranded
Conductor Shape Conductors
E-5.18 . Lead Free,
Type of Insulation UL-fisted PVC
E-5.19 Oil, Chemical and Abrasion
Outer covering/Jacket Resistant Tough Polyamide
{Nylon)
E-5.20 | Meets ASTM, UL 83 & 1063,
and PNS 35 Specifications
and requirements of PEC Yes
6.0 BUS CONDUCTOR
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 Cuter Layers
a. Materiai Aluminum
b. Stranding No. 6
¢. Calculated Cross-sectional
Area, mm® Manufacturer's Data
d. Coefficient of Elongation
(7°C) Manufacturer's Data
E-6.7 Core
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a. Material

Galvanized Steel

b. Stranding No.

1

Area, mm?

¢. Calculated Cross-sectional

Manufacturer's Data

d. Coefficient of Elongation
{rC)

Manufacturer's Data

E-6.8

Conductor Coefficient of
Linear Expansion {/°C)

Manufacturers Data

7.0 GROUNDING SYSTEM

Item

Description

NPC

or's D
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, mm? 100
c. Material annealed copper stranded
conductor (bare)
E-7.7 | Burial depth of grid conductor 0.6
below finished grade, m
Equipment Grounding
E-7.8 | Bonding Conductor (riser)
a. Manufacturer By Supplier
b. Size, mm? 100, 50 & 22
¢. Material annealed copper stranded
conductor with 1.2kV PVC
insulation
E-7.8 | Ground Rod
a. Manufacturer By Supplier
b. Type Copper Rod
c. Diameter, mm >19mm
d. Length/section, m >3m
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SECTION VI - TECHNICAL SPECIFICATIONS

MinP22Z1500Se

8.0 LIGHTNING PROTECTION SYSTEM

Item Description Requ?ri?nen s 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 mm?

E-8.7 Qverall 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
NPC 1
Item Description 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
£-9.5 Rated Frequency, Hz 60
E-9.6 Nominal Rated Voltage, kv 138
E-9.7 Maximum Rated Voltage, kV By Supplier
E-3.8 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

sac., kA 22
£-9.11 | Rated Making Current, kA A2
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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SECTION Vi — TECHNICAL SPECIFICATIONS MinP22Z1500Se
. NPC s
ltem Description Requirements Supplier's Data
E-9.15 | Rated Operating Sequence (total
number of trips/counts to lock aut) 4
E-9.16 | Current Sensing By Supplier
E-9.17 | Voltage Sensing By Supplier
E-9.18 | Mechanical Life — minimum
number of closefopen operations
~ without inspection 230000
E-9.19 | Creepage Distance, mm =465
E-8.20 | Spare Control Cabinet/Panel to
be provided At least 3
E-9.21 | Min. length of umbilical (multi-
core) cable to be provided, m At least 20
E-8.22 | AC Supply, V 230
E-9.23 | DC Supply
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 supply, hr. 48
f.  No. of reclose sequences
possible  within 48  hours
after the loss of ac supply By Supplier
E-9.24 | Manual “Open-Close”
Functionality with Operator Haok
Stick Required
E-9.25 | Controller
£-9.26 | Typse Electronic type equipped
with advance protection,
metering, control 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
¢. Sensitive Earth Fault (Current
SeftingRange 1-80 Yes
Ampere)
d. Under and Over Voltage Yes
&. Under and Over Frequency
(pick-up setting
range of 45 — 65 Hz) Yes
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Item Description R equ':lr';ga ents 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 Yes
Harmonics)
J- NEelgﬁ}g:t Phase Sequence Yes
k. Auto Change Over Protection Yes
Scheme
[. Four {4) Independent
Protection Groups
Each Group must contain Yes
independent protection settings
for each direction
E-8.27 | 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 Upto4
E-9.31 | Rated Duty Cycle O-0.1s

CO-1s-CO-1s-CO

E-9.32 | Controller Cubicle Degree of

protection

IP 65

£-9.33 | Fault Indicator Type FLA3.1 for
overhead lines to be integrated

with the control cubicle

To be provided

E-8.34 | 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-8.36 | 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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NPC o
Item Dascriptlon Requirements Supplier’s Data
b. Hardware
1. Processor Latest available model on
the time of award
2. Clock Frequency, GHz 2.0 {min)
3. RAM Capacity, GB i6
4. Hard Disk Capacity, TB 1
5. Video Card Capacity Dedicated 256 Mbytes
min,
8. Optical Drive DVD £ RW
7. Display 15" LCD Color Monitor
8. Audio System Built-in Stereo Speakers
¢. Software
1. Operating System Licensed Windows, pre-
installed with back-up
CDROM bundled with
latest wversion of MS
Office and reference
manuals
2. Communication Stack OSI-TCP /1P
3. Configuration Tools Provided with back-up
copy
4. Testing, Maintenance and Provided with back-up
Diagnostic Software copy
d. Peripheral Connectivity
1. Communication Interface 1x9-pin RS232 & 1x25-pin
{[e)! ECP/EPP paralle! ports,
1XUSB 3.0 ports,
keyboard& Mouse port,
VGA port,
DP interface,
phone line-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 licenses
and instruction manuals To be provided
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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
NPC
D S 's Dat
Item escription Requirements upplier'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 valtage, kV 13.8
d. Duty cycle voltage (rating),
kVrms 12
e. Maximum Continuous
Operating Voltage (MCOV),
for the amesters having the
following duty cycle valtage,
kvVnns 10.2
f.  Nominal discharge current,
kA 10
g. Creepage distance, mm 2465
h. Supporting brackets, bolts,
nuis, etc. Yes
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11.0 KILOWATT-HOUR DEMAND METER

NPC

item Description Requirements Suppller's Data
240V Single Phase Kilowatt-Hour Demand Meter
E-11.1 Manufacturer By Supplier
E-t1.2 | 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 80
E-11.9 Register Type LCD
E-11.10 | LCD Display kWh, kW, Vv, 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 | Voliage, 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 cerfified and
approved by ERC Yes

E-11.26 | Metering Current Transformer
E-11.26 | a. Class (indoor, outdoor} Qutdoor
£-11.27 | b. Insulation type Full cast epoxy resin
E-11.28 | ¢. Secondary rated current

for all windings, A 5
E-11.29 [ d. CTratio Refer to Single Line

Diagram
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SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 X 200 kW MODULAR DIESEL
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ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

SECTION Vi - TECHNICAL SPECIFICATIONS MinP2221500Se
- NPC
lter's Data
item Description Requirements Supplier’s
€.
f. Burden Refer ta Single Line
Diagram
g. BIL kv 110
h. Creepage distance, mm =465
E-11.3¢ | Metering Voltage Transformer
a. Class (indoor, indoar) Outdoor
b. Highest continuaus
operating voltage of VTs,
kv 15
Nominal voltage of VT, kv 13.8
d. Rated secondary voltage,
\" 120
e. Insulation type Full cast epoxy resin
f.  Accuracy class +0.2 or better (for IEC)
10.3 or better (for ANSI)
g. Burden Manufacturer's Data
h. BIL, kV 110
i. Creepage distance, mm 2465
E-11.31 Accessaries Stainless steel enclosure,
test block, mounting
bracket, etc. as shown in
the Bid Drawing
12.0 SPARE PARTS AND TOOLS
. 3 1 o Total
Item Description Qty. Unit Price Price 2
E-12.1 | Generator Circuit Breaker for 1 Set
200kW D/G Set ©
E-12.2 | GCPP Module/Controller with
installed software for 200kW 1Set
D/G Set
E-12.3 | Automatic Voltage Regulator 1 Set
{AVR) for 200kW D/G Set
E-12.4 | Rotating/Revolving Dicdes for 1 Set
200KW D/G Set ©
E-12.5 | Fuselink, 32A & 16A 3 pcsiea.
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
E-12.8 | Lineman's Belt
Maximum Length:42"
Minimum Length; 34"
L D-to-D distance: 56 cm 1 set
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SECTION Vi — TECHNICAL SPECIFICATIONS MinP22Z1500Se
Item Description * Qty.’ Unit Price Totalz
p Y- Price

Center Hole: 38"

E-12.9 | Paositioning Strap, Nylon
Maximum Length: 2.0m
Minimum Length: 1.3m
Adjustable Range: 0.7m 1 set

E-12.10 | Heavy Duty Hard Hat
with strap & NPC
{Passed Safety Standard) 3 pes

Note:

1. Minimum requirements but the Supplier may increase the specified quantity if
found not sufficient. Additional spares consumed andior required for any
repairsireplacement during the warranty period shall be provided by the

Supplier at no cost to NPC.

2. Indicated Price shall be used for reference in future purchase orders.

3. 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 JOB SITE CAMERAS
item Description Requr:rzglents 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 Atleast 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 Memoary SDHC
E-13.14 | Storage Capacity 32GB
E-13.15 | Additional Storage At least Two (2)
(Spare) 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 VIl 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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"SECTION Vi
TECHNICAL SPECIFICATIONS

PART Il - TECHNICAL
DATA SHEETS
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST, AND
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL

GENERATING  SETS, ASSCCIATED EL

ECTRICAL

EQUIPMENT & BALANCE OF PLANT FOR THE
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

SECTION VI - TECHNICAL SPECIFICATIONS MinP22Z1500Se
PART [l - TECHNICAL DATA SHEETS
MW - MECHANICAL WORKS
TABLE OF CONTENTS
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 | Letter of Authorization and Guarantee Statement either from: 7) Attachment

A Original Equipment Manufacturer (CEM) or 2) | As Annex A.1

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.

DOCUMENTS TO BE SUBMITTED DURING POST QUALIFICATION BUT NOT

the representative of the Manufacturer/Assembler/integrator of
the DG Set/Diesel Engine Model/Type being offered.

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
Spare Parts per Total Units of 200 kW DG Sets Supplied and to be |
M-4.2 Delivered at Luuk VI-TDS(MW)-6
M-5.0 Standard/Special Tools VI-TDS(MW)-6
) Standard/Special Tools per Total Units of 200 kW DG Set Supplied
M-5.1 and Delivered at Luuk VI-TDS(MW)-6
M-5.2 Miscellaneous Tools to be Supplied and Delivered at Luuk VI-TDS(MW)-B
Annex | “Diesel Generating Set (Engine + AC Generator) Performance || Attachment
A.2 Curve” @ Reference Site Conditions (Fuel Rate (L/kW-hr) vs. | As Annex A.2
%Load) with duly signed full name of the representative of the
Manufacturer/Assembler/Integrator of the Diesel Generating Set
Model/Type being offered. .
Annex | “Engine Performance Curve” @ Reference Site Conditions (Fuel Attachment
A3 Consumption (Liters) vs. %Load) with duly signed full name of | As Annex A.3
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SECTION Vi — TECHNICAL SPECIFICATIONS MinP22Z1500S¢

TABLE OF CONTENTS (Cont4d.....)

SECTION DESCRIPTION

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) 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's Manufacturer/Assembler/ Integrator that
the proposed Diesel Engine-Generator Set have no deration at
Reference Site Conditions.

M-9.0 Manufacturer/Assemblerfintegrator’'s General Data, Catalogue
and Brochures of modelitype 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-TRS(MW)-18

Photos of Nameplates {DG set, Engine and Alternator) — submit 5
months prior to Test & Commissioning

Serial Nos. of DG set, Engine and Alternator — Submit 5 months
prior to Test & Commissioning

M-13.0

M-14.0
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PART Il - TECHNICAL DATA SHEETS
MW — MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING THE BID OPENING
(Sections M-1.0, M-2.0 & Annex A.1)

NOTES

1. The Bidder shall complete this technical data sheet and submit the filed-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. 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.

3. 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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MinP22Z1500Se

M-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 Designed, manufactured &
Generator) — PRIME DUTY * tested in compliance with
the latest version of the
standards* fisted 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 being offered By Supplier
M-1,1.2 Efrfir:gd Name of DG Set being By Supplier
M-1.1.3 | Model of DG Set being offered By Supplier
M-1.1.4 | DG Set Manufacturer/Assembler/ 5
Integrator Experience, Year
M-1.1.5 | DG Set Guaranteed Prime Rated
Power at Reference Site 200 minimum
Conditions* & 0.8 Power Factor,
kW
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 (+ 5%)
M-1. 1.8 | Power factor 0.80 {minimum)
M-1.1.9 | Frequency, Hz 60
M-1.1.10 | No. of Phases, & 3
M-1.1.11 | Rated Speed, RPM 1800
M-1.1.12 | Governor electronic
M-1.1.13 g;?:(?:gent & Number of fn- line & Multi-cylinder
M-1.1.14 } Maximum Sound Pressure Level 85
@ 1-meter distance, dBA
M-1. 115 mg?r[\ITnlém Permissible NOx, 2000 as NO,
M1 115 mg;(':lnr:;m Permissible SOx, 700 as SO,
M-1. 117 | Maximum Permissible CO, mg/Nm? 500 as CO
M-1. 1.18 | Particulates, mg/Nm?3 200
M-1. 1.19 | Factory Acceptance Test Yes

NOTES: 1. * [EC 60034, IEC 60085, IEC60529, ISO 9001, ISO 3046 and ISO 8528

2.  Guaranteed Fuel Consumption which is more than the specified maximum value will be ground
for rejection of the aquipment being offered.
3. Experience less than what is required will be ground for rejection of the equipment being
offered. :
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VI-TDS(MW}-2
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BID DOCUMENTS

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

SECTION VI - TECHNICAL SPECIFICATIONS MinP22Z15005e
M-2.0 DIESEL ENGINE
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENT 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 | pPlace 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/cm? 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, kg By Supplier
M-2.1.13 | Heat Dissipation including {Generating .
set), kJ/hr By Supplier

M-3.0 — FUEL CONSUMPTION FOR DIESEL ENGINE-GENERATOR

SETS
A B** c D* E
Ei%seeéaﬁgzt?’rgiﬁ D/G Set Guaranteed Fuel No. of 1-Year Cost of
at Rate at Required Prime Cost of | operating Fuel
. Rated Power & at Fuel hours per Consumption
Reference Site . " ’
Conditions Reference Site Conditions year (AxB x CxD)
(Minimum KW) (liters/kilowatt-hour) (PhP/itr) (hrs) (PhP)
200 77.70 3,427
NOTES: * For evaluation Purposes: The estimated number of operating hours per

year is based on 16 hrs/day operation, 25 days PMS, 10% Outéges and
assumed 70% Utilization Factor.

*%  Write the Guaranteed Fuel Rate in three decimal places, i.e. 0.270 L/kW-hr.
If Fuel Rate is indicated in more than three decimal places, only the first
three decimal numbers will be considered regardiess of any number
written in the fourth decimal number,

Name of Firm

Name & Signature of Representative Designation

NATIONAL POWER CORPORATICN

VI-TDS{MW)-3
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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

SECTION VI - TECHNICAL SPECIFICATIONS MinP22Z1500Se

PART Il - 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

1. 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. '

2. 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. '

3. 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
M-5.2) if found not applicable fo 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.

4. 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

NATIONAL POWER CORPORATION ¥ VII-TDS(MW -4
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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

SECTION VI — TECHNICAL SPECIFICATIONS MinP22215008¢

M-4.0 SPARE PARTS

M-41 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) *

MINIMUM
ITEM DESCRIPTIO PART . PLIER'S D
R N NO QUANTITY** SUPPLIER ATA
M-4.1a | Air Filter Element 6 pesisize
M4 1b Lube Oil Filter 30_
Element pcs/size
M-4.1¢ | Fuel Filter Element 15 pesisize
M-4.1d Water Filter 6‘
Element pcsisize
M-4.1e | Fan Beit 3 pesisize
M-4.1f | Alternator Belt 3 pesisize
M-4.1g | Coolant 4 gallons
Expected spares to
M-4.1h | be consumed during 1 lot
the performance test
Other spare parts
M-4.1i | recommended by 1 lot
Manufacturer
M-4.1i.1
M-4.1i.2
M-4.1i.3
M-4.1i.4
M-4.1i.5
M-4.1i.6
M-4.1i.7
M-4.1i.8
M-4.1i.9
M-41i.10
NOTES:

* 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 to NOTE #3 of page Il-TDS {(MW)-4.

*x Quantities may be increased depending on manufacturer's required replacement
intervals. :
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION mr, VI-TDS{(MW)-5



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

SECTION VI - TECHNICAL SPECIFICATIONS MinP22Z21500Se

M-42 SPARE PARTS PER TOTAL UNITS OF 200 KW DG SET
SUPPLIED AND DELIVERED AT LUUK DPP*

MINIMUM '
NO. SUPPLIERS DATA
ITEM DESCRIPTION PART QUANTITY** Ll
M-4.2a | Fuel Injector Assembly 2 pcs
M-4.2b | Top Overhauling Kit 1 set
M-4.2¢ | Actuator 1 set
Jacket Water Pump
M-4.2d | Repair Kit 156t
M-4.26 }Izlthbe Qil Pump Repair 1 set
Fan Adaptor &
M-4.2f | Accessories including 2 sels
Bearings
Rocker Gear Cover
M-4.29 Gasket 12 pcs
M-4.2h | Thermostat 1 set
M-4.2i | Lub Oil Pump Switch 1 set
.| Hot Water Temp.
M-4.2j Switch 1 set
M-4.2k | Turbocharger Repair Kit 1 set
Exhaust Manifold
M-4.2 Bellow 1 set
M-4.2m | Magnetic Pick-up 1pc
Other spare parts
M-4.2n | recommended by 1 Lot
Manufacturer
M-4.2n.1
M-4.2n.2
M-4.2n.3
M-4.2n.4
M-4.2n.5
NOTES:

The a list is preliminary which is subject to changes to conform with the ﬁna;! design
and model/brand of the proposed equipment (per manufacturer's standard).
Refer to NOTE #3 of page IiI-TDS (MW)-4. '

bl Quantities may be increased depending on manufacturer ‘s required replacement
intervals.
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION ml\i VI-TDS(MW)-6



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST, AND
COMMISSIONING OF 2 X 200 KW MODULAR DBIESEL
GENERATING  SETS, ASSOCIATED ELECTRICAL
EQUIPMENT & BALANCE OF PLANT FOR THE
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU
MinP22Z15008¢e

M-5.0 STANDARD/SPECIAL TOOLS/MISCELLANEOUS TOOLS

M-5.1 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

Standard/Recommended Tools)"'

s SUPPLIERS

ITEM DESCRIPTION NPC REQ'T DATA
M-5.1a | Portable computer {Minimum of Intel 17 Processor,

16GB (1x16GB)} DDR4 2666 MHZ, 256 GB PCle

NVMe SSD +1TB SATA 5400RPM 2.5" Inch, 13"-

15.6" screen size & with the latest pre-installed

windows  operating system compatible  with

manufacturer'sfor Supplier's software) needed in

programming the DGset control setting (complete with 1 set

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
M-5.1b | Puller, Cylinder Liner 1 set
M-5.1¢ | Puller, Generator Bearing 1 set
M-5.1d | Puller, Injector Sleeve 1 set
M-5.1e | Extractor, Valve Seat 1 set
M-5.1f | Extractor, Piston Ring 1 set
M-5.1g | Extractor, Valve Guide 1 set
M-5.1h | Extractor, Valve Spring 1 set
M-56.1i | 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-5.11 | Feeler Gauge 1 set
M-5.1m | Special tools for overhauling and re-assembly of 1 set

turbocharger
M-5.1n | Cleaning nozzle for cleaning of turbocharger 1 set
M-5.10 | Special tools for maintenance and cleaning of 1 set
radiators and fans

M-5.1p | Mechanical Torque Wrench with click type or dial type

torque measurement indicators for cylinder head,

main and guide bearing, connecting rod and all 1 set

engine components utilizing bolt and nut as locking

medium
M-5.1q | Injector timing gauge 1pc
M-5.1r | Standard/special tools necessary for overhauling and 1 set

re-assembly of engine which are not mentioned above
M-5.1s | Other tools recommended by the Manufacturer 1 lot

NOTES: + Minimum requirements but the Supplier shall provide/inciude in the list all the
necessary/standard tools required in the performance of normal maintenance and
overhaul. The above list is prefiminary 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 #H-TDS(MW)-4.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
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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
MinP2271500Se

M-5.2 MISCELLANEOUS TOOLS TO BE SUPPLIED AND

DELIVERED AT LUUK *
NPC SUPPLIERS
ITEM e L REQUIREMENT DATA
M-5.2a | Hoist, hand chain, 2 tons capacity, 3 1 uni
; unit
meters lift
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-6.2f | Wrench, adjustable, chrome vanadium
steel, drop forged, fine polished, heavy 1 set
duty, sizes: 8, 10 & 12"
M-5.2g9 | Wrench, pipe, forge steel, heavy duty, 1 set
sizes: 12 & 14"
M-5.2h | Wrench, torque, 0-500 Nm 1 pe.
M-8.2t | Plier, combination, sizes: 6, 7 & 8" 1 set
M-5.2j | Plier, long nose, sizes: 6 & 8" 1 set
M-5.2k | Screw driver, 6 pes/set 1 set
M-5.21 | Vise, size 6" swivel type, pre drilled holes 1pe
for mounting pe.
M-5.2m | Caliper, digimatic, measuring range: 0- 1 po
150mm, accuracy: +/- 0.02mm pe.
M-5.2n | Micrometer, outside deviation within: +/- 1 pc
0.01 mm, heavy duty PC.
M-5.20 | Dirili, Electric, 13mm hammer drill, 220 V,
60 Hz, 710 W, 3.2a, reversible, with 1 pc.
hammer, lock-on button and kit box
M-5.2p | Bit, drill, 70 pcs/set, includes 3 position
ratcheting hand drive, brad point bits- 1 set
wood, twist drill bits -
metal/wood/piastic/masonry
M-6.2q | Grinder, angle, heavy duty, 220 V, 60 Hz,
750 W, 1200 rpm, single phase, variable 1 set
speed
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 - bali & claw (2 pcs each type) 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 HI-TDS (MW)-4.

- Name of Firm Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION "I‘}
i
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BiD DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST, AND
COMMISSIONING OF 2 X 200 KW MODULAR DIESEL
GENERATING SETS, ASSOCIATED
EQUIPMENT & BALANCE OF PLANT FOR THE

ELECTRIFICATION OF NEW AREAS N LUUK, SULU

SECTION VI - TECHENICAL SPECIFICATIONS

MinP22Z1500Se

M-5.2 MISCELLANEOUS TOOLS TO BE SUPPLIED AND
DELIVERED AT LUUK (Cont’d..... * '
NPC SUPPLIERS
ITEM DESCRIPTION REQUIREMENT DATA
M-5.2w | Filter Wrench 1 pc.
M-5.2x | Tongue & Grove Pliers (10") 1 pe.
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 1 set
lock keys and ball rollers
M-5.2bb | Other tools recommended by the 1 Iot
Manufacturer
M-5.2bb.1
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 all 1 set

the standard/special and miscellaneous
Tools)

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 Ill-TDS (MW)-4.

Name of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION ' kY

1
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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

SECTION VI - TECHNICAL SPECIFICATIONS MinP2221500Se

PART Il - 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.

LIMITED TO:

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT

SECTION

DESCRIPTION

PAGE

M-6.0

I1SO 8001 Certificate of the Manufacturer/Assemblerfintegrator
or equivalent for each of the Diesel Generating Set

M-7.0

Standard Certification of the proposed offered model Diese!
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

m VI-TDS(MW)-10
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8ID 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, SULL

SECTION VI - TECHNICAL SPECIFICATIONS MinP22Z1500Se
Cont'd..... ,
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 modelitype of equipment offered and
published as standard products for the Diese! 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
See Attached
M-10.0 | Technical Data for Engine and Auxiliaries 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 Qil Storage Tank VI-TDS(MW)-19
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

mj VI-TDS(MW)-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

SECTION Vi — TECHNICAL SPECIFICATIONS MinP22Z1500Se
M-10.0 DIESEL ENGINE
NPC SUPPLIER’S
ITEM DESCRIPTION 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, LilkW-hr By Supplier
M-10.1.2 | Number of Strokes 4
M-10.1.3 | Rotating Direction (Viewed from By Supplier
Flywheel Side)
M-10.1.4 | Required Time from Starting Signal By Supplier
to Rated Speed, minute
M-10.1.5 | Maximum  Time from “Cold By Supplier
Condition” to Rated Speed w/ Load
and w/o AC power available for
motor-driven auxiliaries, minute
M-10.1.6 | Heaviest part of DG set for By Supplier
maintenance, kg
M-10.1.7 | Idling Speed Recommended, rpm By Supplier
M-10.1.8 | Duration of ldling {max.), min. By Supplier
M-10.1.9 [ Minimum Load @ Normal Speed, kW By Supplier
M-10.1.10 | Maximum Load @ Normal Speed, By Supplier
kW
M-10.1.11 | Engine Heat Dissipation, kJ/hr By Supplier
M-10.1.12 | Engine Mechanical Efficiency, Nm By Supplier
M-10.1.13 | Numerical Values for Power as
Adjustment Parameters (Exponents) . =
for high speed per Table 2 of ISO By Supplier n=
3046,a,m,n, s s =
M-10.1.14 | Expected Useful Life of Unit @ Prime 10
Rated Power, Yrs
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VI-TDS(MW)-12
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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

SECTION VI — TECHNICAL SPECIFICATIONS MinP22Z1500Se
M-10.0 DIESEL ENGINE (Contd.....)
ITEM DESCRIPTION NPC REQUIREMENT SUPPL]ER’S DATA
M-10.2 | LUBRICATING OIL SYSTEM
M-10.2.1 | Total Lube OQil System By Supplier
Capacity, liters
M-10.2.2 } Lube Qil Consumption of the By Supplier
Engine, g/kwhr
M-10.2.3 | Lube Oil Pump Capacity, By Supplier
mé/hr
M-10.2.4 | Lube Oil Filter Mesh, microns By Supplier
M-10.2.5 | Lube Oil Purifier Type & Free jet centrifuge
Capacity
M-10.2.6 | Lube Oii Priming Pump By Supplier
Capacity, if applicable
M-10.3 | STARTING SYSTEM
M-10.3.1 | Battery Capacity, AH . By Supplier
M-10.3.2 | Starting Voltage, V 24 or 12
M-10.3.3 | Starting Motor Rating, HP By Supplier
M-10.3.4 | Full Load Cranking Current, A By Supplier
M-10.3.5 | Battery Charging Type By Supplier
M-10.3.6 | Battery Charger Charging 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 Aliowable Back By Supplier
Pressure, mmH,O
M-10.4.4 | Exhaust Pipe {(nom. Diameter By Supplier
X length x weight), mm x mm x
kg
M-10.4.5 | Silencer (nom. Diameter x By Supplier
length x weight), mm x mm x
kg
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 By Supplier

vertically mounted

stack/silencer

Name of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION
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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

SECTION VI — TECHNICAL SPECIFICATIONS MinP2221500Se
M-10.0 DIESEL ENGINE (Contid.....)
ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S DATA
M-10.5 | INTAKE AIR SYSTEM
M-10.5.1 | Air intake Flow (Free Air), By Supplier
m3/hr
M-10.5.2 | Air Filter Type By Supplier
M-10.5.3 | Turbocharger Type By Supplier
{per Manufacturer's standard)
M-10.5.4 | Turbocharger RPM By Supplier
M-10.55 | Charge Air Cooler Type By Supplier
M-10.5.6 | Total Air Flow Required for By Suppilier
Ventilation & Combustion,
m3/hr
M-10.6 | COOLING SYSTEM (Coolant for initial filling shall be provided By Supplier per engine)
M-10.6.1 | Total Cooling Water By Supplier
Capacity, Liters
M-10.6.2 | Cooling Water Pump By Supplier
Capacity, m¥hr
M-10.6.3 | Jacket Water Pump By Supplier
Capacity, m%hr
M-10.6.4 | Radiator Fan Air Flow By Supplier
(Designed for  Continuous
operation @ specified ambient
site conditions), m%hr
M-10.6.5 | Radiated Heat to Ambient, By Supplier
kW/hr
M-10.6.6 | Expansion Tank Capacity By Supplier
and Elevation, if applicable,
liters and m.
M-10.6.7 | Radiator Dimensions By Supplier
{Ixwxh),mxmxm
M-10.6.8 | Core Material Aluminum
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATICN
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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

SECTION V(- TECHNICAL SPECIFICATIONS MinP22Z1500Se
M-10.0 DIESEL ENGINE (Contid.....)
ITEM DESCRIPTION NPC REQUIREMENT |  SUPPLIER'S
M-10.6.9 | Recommended cooling water
properties such as ph, hardness,
TDS, etc., ASTM
PH Value, ppm By Supplier
Total Hardness By Supplier
TOS, ppm By Supplier
Chloride By Supplier
Sulfate, ppm By Supplier
Silica, mg/l By Supplier
Iron, ppm By Supplier
Conductivity, uS/cm By Supplier
M-10.7 | FUEL SYSTEM
M-10.7.1 | Fuel Feed Pump Capacity, m3hr By Supplier
M-10.7.2 | Discharge Head of Feed Pump, m By Supplier
Fuel Filter Type and Mesh, Spin-on with water
M-10.7.3 .
microns separator
M-10.7.4 | Injection Nozzle Type By Suppilier
M-10.7.5 | Fuel Day Tank Capacity, m* 1
M-10.7.6 Fuel Day Tank Type Rectangular or
| (Elevated) Approved Shape
Fuel Tank Dimensions .
M-10.7.7 (W xLxH), mxmxm 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 (Weatherproof &
Soundproof} '
M-10.8.1 | Manufacturer By Supplier
M-10.8.2 | Max. Sound Pressure Level @ 1- 85
m distance, dBA
M-10.8.3 | Dimensions (L x W x H), m x m x By Supplier
m
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

fj VI-TDS(MW)-15




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 MinP2271500Se
M-10.0 DIESEL ENGINE (Cont'd...)
ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S DATA
ENCLOSURE
M-10.8 | (Weatherproof &
Soundproof) (Contd.....)
M-10.8.4 | Enclosure Walls Thickness, 2 minimum
mm
M-10.8.5 | Enclosure Roof Thickness, 2 minimum
mm
M-10.8.6 | Enclosure Material, ASTM A 36
M-10.8.7 | Insulation Material QOil-water resistant and fire
retardant insulation and
sound attenuating material
M-10.8.8 | Hinges Material Stainless Steel
M-10.8.9 | Total Weight (DG set, By Supplier
Auxiliaries & Enclosure), kg
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/cm? Included
M-10.9.4 Oil Temperature *’ oc included
M-10.9.5 | Cooling Water Temperature Included
*, oc
M-10.9.6 | Cylinders Exhaust Gas Opticnal
Temperature, °C
M-10.9.7 | Battery Voltage, V Included
M-10.9.8 | Ready to Start Included
M-10.9.9 | Remote Control Position Included
Indication
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 Qil 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-10.1010 | Failure to Crank Included
M-10.10.11 | Overcrank Included

NOTE: * These monitoring /control points shall also be provided at DG set Enclosure-
mounted panel with viewing window

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS{MW)-16




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

M-10.0 DIESEL ENGINE (Cont'd.....)

ITEM DESCRIPTION NPC REQUIREMENT | SUPPLIER’S DATA
M-10.11 | HUMAN MACHINE INTERFACE
CONTROL
M-10.11.1 Manual Start'fstop * Included
M-10.11.2 | Auto/Remote Start Included
M-10.11.3 | Test Run Auto Inciuded
M-1 01 1.4 Emergency Stop * lnC'Uded
M-10.11.5 | Alpha/Numeric Screen included
M-10.11.6 | Discrete Status Indicators Included
M-10.11.7 | Fault Reset Included

NOTE: * These monitoring /control points shall also be provided at DG set Enclosure-
mounted panel with viewing window

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m\ VI-TDS{MW}-17




BID DOCUMENTS

SECTION VI -

TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY,

INSTALLATION,

TEST. AND

COMMISSIONING OF 2 X 200 KW MODULAR DIESEL

GENERATING  SETS,

ASSQCIATED

ELECTRICAL

EQUIPMENT & BALANCE OF PLANT FOR THE
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

MinP22Z1500Se

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
. API 650 or Appr
M-12.1.2 | Design Code 2 vl oved
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 25x3
M-12.1.7 | Materials of Construction:
Plate, ASTM A 36
Structurals, ASTM A 36
M-12.1.8 | Shell Plate Thickness:
15t 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
Drawing
M-12.1.11 | Roof Plate Thickness, mm 5 minimum
M-12.1.12| Roof Plate Slope, Mm/m Per Speification or
Drawing
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/Unloading 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, m3h 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

NATIONAL POWER CORPORATION

Ml

VI-TDS(MW)-18




BID BOCUMENTS

SECTION VI — TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST, AND
COMMISSIONING QF 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-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 Qutput, 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
NATIONAL POWER CORPORATION VI-TDS(MW)-19
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BID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 2 X 200 kW MODULAR DIESEL

GENERATING

SETS,

ASSCCIATED

ELECTRICAL

EQUIPMENT AND BALANCE OF PLANT FOR THE
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU

SECTION VI - TECHNICAL SPECIFICATIONS

MinP2221500Se

PART Il - 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

DOCUMENTS TO BE SUBM!_TTED DURING POST

&li?eﬁ'frllg: ICI)?::I;) :\tpr;)?':)::g; l¢t:::i-.’dl\.r‘lt::’r-\ul’actu rer’s VI-TDS(EW)-4

Brochures/Drawings)
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
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BID DOCUMENTS 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

SECTION VI — TECHNICAL SPECIFICATIONS MinP22Z1500Se

PART Il
TECHNICAL DATA SHEETS
EW - Electrical Works

Section E-1.0 - E-2.0

Documents to be Submitted during the Bid Opening

1. The following Technical Data Sheets shail be filled-out and to be submitted
with the Bid Proposal.

2. Deviation from the requirements indicated in the Technical Data Sheets shall
be ground for disqualification.

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.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION ~_—..\ VI-TDS {(EW}1



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, 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
MinP22Z215008e

DELIVERY,

E-1.0 AC GENERATOR

NPC '
ITEM DESCRIPTION REQUIREMENTS SUPPLIER’S DATA
E-1.1 Manufacturer By Supplier
E-1.2 Place of Manufacture By Suppiier
E-1.3 Generator Model By Supplier
Rotating Field
Synchronous AC
£-1.4 | Type Generator, PMG Type
with AVR
Minimum Rated Power
E-1.5 Output at 0.8 Power 200
Factor, kW
E-1.6 Duty Continuous
- 10% of rated power
E-1.7 Overload Capability output
E-1.8 Rated Voltage, V 480
E-1.9 | No. of Phase 3
E-1.10 | Frequency, Hz 60
E-1.11 [ Winding Pitch 213
E-1.12 | Rated Speed 1800
Class H shali be used for
E-1.13 | Insulation Class both the armature and
field windings
. Class F at rated kVA,
E-1.14 | Temperature Rise Frequency & Voltage
Stator Winding .
E-1.15 Temperature Detector To be provided
E-1.16 | Space heater To be provided
Brushless, Separately
- Excited, Permanent
E-1.17 | Excitation System Type Magnetic Generator
(PMG)
Automatic Voltage o7
E-1.18 | Regulator, % Voltage % 0.5 A’. In steady Ste.'te
Regulation with rapid response time
E-1.19 | Protection Class IP 23

Name of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION

L))

VI-TDS (EW)-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 AND BALANCE OF PLANT FOR THE
ELECTRIFICATION OF NEW AREAS IN LUUK, SULU
MinP22Z1500Se

E-2.0 GENERATOR TRANSFORMER

NPC -
ITEM DESCRIPTION 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
Minimum Rated Capacity,
E-2.4 KVA 250
E-2.5 No. of Phase 3
E-2.6 | Rated Voltage
a. Primary, kV 0.48
b. Secondary, kV 13.8
Transformer  Guaranteed
E-27 Losses at Rated kVA,
' Voltage, Frequency and
Temperature
a. No-Load Losses, Watts By Supplier
b. Load Losses, Watts By Supplier
c. I\?etl?tls Losses (a+b), By Supplier
E-2.8 Vector Group YNd11
E-2.9 | Sudden Pressure Relay To be Provided

Name of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION

VI-TDS (EW)-3




BID DOCUMENTS

SECTION VI — TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, [NSTALLATION, 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 Il

TECHNICAL DATA SHEETS

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)

1. The following shall be filled-out and to be submitted during the post qualification.

2. 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.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
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BID BOCUMENTS

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
MinP22Z21500Se

E-3.0 GENERATOR CONTROL & PROTECTION PANEL

NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
E-3.1 Manufacturer By Supplier
E-3.2 Generator Control Module
a. Manufacturer By Supplier
b. Model By Supplier
E-3.3 Generator Circuit Breaker
a. Manufacturer By Supplier
b. Model By Supplier
¢. Continuous Current Refer to
Rating Single Line Diagram
Compact with Electronic
Trip Unit, adjustable
d. Type LSIG pick-up, and
remote-control functions
E-4.0 STATION SERVICE TRANSFORMER
NPC SUPPLIER’S
iTEn DESCRIPTION REQUIREMENTS - DATA
E-4.1 Manufacturer By Supplier
E-4.2 Transformer Model By Supplier
Minimum Rated Capacity,
E-4.3 VA 15
E-4.4 No. of Phase One (1)
E-4.5 Rated Voltage
a. Primary, kV 7.97
b. Secondary, kV 0.24
E-5.0 POWER, CONTROL & INSTRUMENTATION CABLE
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
15kV Power Cable
E-5.1 Manufacturer By Supplier
Continuous current
) carrying capacity of ,
E-5.2 conductor at 90°C Manufacturer's Data
Operating Temperature
Name of Firm Name & Signature of Representative Designation
NATICNAL POWER CORPORATION VI-TDS (EW)5




BID DOCUMENTS

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

SECTION VI - TECHNICAL SPECIFICATIONS MinP22Z1500Se
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
E-5.3 Conductor Cross-Section, Refer to
‘ mm? Single Line Diagram
E-5.4 Conductor Material Annealed Copper
. . Cross-linked
E-5.5 Insulation Material 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
Continuous current
E-5.8 carrying capacity of
’ conductor at 75°C
Operating Temperature
Refer to
a. THHN/THWN-2 Single Line Diagram
b. Royal Cord By Supplier
E-5.9 Conductor Material Annealed Copper
E-6.0 BUS CONDUCTOR
NPC SUPPLIER’S
ITEM DESCRIFTION REQUIREMENTS DATA
E-6.1 Manufacturer By Supplier
. . Aluminum Conductor
E-6.2 | Type designation Steel Reinforced (ACSR)
. Refer to
E-6.3 Conductor size Single Line Diagram
E-6.4 Ampacity, A By Supplier
Name of Firm Name & Signature of Representative Designation

NAT!ONAL POWER CORPCORATION

VI-TDS (EW)6




BID DOCUMENTS 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

SECTION VI - TECHNICAL SPECIFICATIONS MinP22Z1500Se

E-7.0 GROUNDING SYSTEM

NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
E-7.1 Grounding connection Exothermic

Permissible  temperature
E-7.2 rise of grid copper 300
conductor, °C

E-7.3 Grid conductor

a. Manufacturer By Supplier

b. Minimum Size, mm? 100
annealed copper

¢. Material stranded conductor

(bare)
E-7.4 Bonding Conductor

a. Manufacturer By Supplier

b. Size, mm? 100, 50 &22
annealed copper

c. Material stranded conductor with

1.2 kV PVC Insulation

E-7.5 Copper Ground Rod

a. Manufacturer By Supplier
b. Diameter, mm >19
¢. Length/section, m >3

E-8.0 LIGHTNING PROTECTION SYSTEM

NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS 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
SUPPORTING MAST

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m-—[ VI-TOS (EW)-7
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BID BOCUMENTS

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

SECTION VI - TECHNICAL SPECIFICATIONS MinP22Z1500Se
NPC SUPPLIER’S
ITEM i REQUIREMENTS DATA
E-8.5 Type Stainless Steel
E-8.6 Inside Diameter, mm 240
Mounting bracket to air .
E-8.7 terminal and steel pole 10 be provided
E-9.0 AUTOMATIC CIRCUIT RECLOSER
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
E-9.1 Manufacturer By Supplier
E-9.2 Place of Manufacture By Supplier
Solid Dielectric
E-9.3 Type Vacuum Interrupter
E-9.4 Phase 3
E-9.5 Rated Frequency, Hz 60
E-96 Nominal Rated Voltage, 13.8
kv
Mainly Active Breaking
E-9.7 Capacity 800 A
E-10.0 FUSE DISCONNECT SWITCH WITH LIGHTNING ARRESTER COMBINATION
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS 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
Universal button head
a. Type design
. Refer to
b. Current Rating, A Single Line Diagram
E-10.8 | Lightning Arrester
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION Vi-TDS (EW)-8
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BID DOCUMENTS

SUPPLY, DELIVERY, [(NSTALLATION, 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

SECTION VI - TECHNICAL SPECIFICATIONS MinP22Z1500Se
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
a. Type Metal Oxide Varistor
(MOV), gapiess
E-11.0 KILOWATT-HOUR DEMAND METER
ITEM DESCRIPTION REQUIREMENTS 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
The Kilowatt-hour meter to
E-11.6 be provided is certified and Yes
approved by ERC
13.8kV Three Phase, Digital Kilowatt-Hour Demand Meter
E-11.7 Manufacturer By Supplier
E-11.8 Accuracy Class +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
The Kilowatt-hour meter to
E-11.13 be provided is certified and Yes
approved by ERC
E-11.14 'Ihﬂrztr:a;:‘g?mer Current
a. Insulation type Full cast epoxy resin
b. Secondary rated current 5
for all windings, A
+0.2 or better (for IEC)
c. Accuracy class 0.3 or better (for
ANSI)
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION - VI-TDS (EW)-9




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
MinP22Z15005e

NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
d. BIL, kV 110
e. Creepage distance, mm 2465
) Metering Voltage
E-11.15 Transformer
a. Nominal voltage of VT, 13.2
kv
b. Rated secondary
voltage, V 120
¢. Insulation type Full cast epoxy resin
10.2 or better (for IEC)
d. Accuracy class +0.3 or better (for
ANSI)
e. BIL, kV 110
Creepage distance, mm =465
E-12.0 SPARE PARTS AND TOOLS
. ga 3 1 . . Total
Item Description Qty. Unit Price Price 2
E-12.1 Generator Circuit Breaker for 1 Set
200kwW D/G Set
E-12.2 GCPP Module/Controller
with installed software for 1 Set
200kW D/G Set
E-12.3 | Automatic Voltage Regulator 1 Set
(AVR) for 200kW D/G Set
E-12.4 | Rotating/Revolving Diodes 1 Set
for 200kW D/G 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
Voits 2 pairs
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VI-TDS (EW)-10




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 *

Total

1 - »
Qty. Unit Price Price 2

E-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 Range: 0.7m

1 set

E-12.10 | Heavy Duty Hard Hat
with strap & NPC
(Passed Safety Standard)

3 pcs

Note:

1. Minimum requirements but the Supplier may increase the specified quantity if found not
sufficient. Additional spares consumed and/or required for any repairsfreplacement
during the warranty period shall be provided by the Supplier at no cost to NPC,

2. Indicated Price shall be used for reference in future purchase orders.

3. 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).

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
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BID DOCUMENTS SUPPLY, DEUIVERY, 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
MinP22Z1500S¢

SECTION VII

BID PRICE SCHEDULE

(Schedule of Requirements)

NATIONAL POWER CORPORATICN




810 DOCUMENTS

SECTION VIl - SCHEDULE OF REQUIREMENTS

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

SECTION VIi - SCHEDULE OF REQUIREMENTS

(BID PRICE SCHEDULE)
BPS.1 - SUMMARY

MinP22Z1500Se

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

PARTICULARS

TOTAL AMOUNT IN FIGURES

TOTAL PESO
EQUIVALENT

Foreign Currency

Phil. Peso

Phil. Peso

Generating Set/s

Power Transformer/s

Other Mechanical Works

Other Electrical Works

Civil and Architectural Works

nmoo|m) >

Spare Parts and
Standard/Special Tools

2

Miscellaneous Works

TOTAL AMOUNT

Notes: Final delivery site of all equipment/materials shall be at the plant site

Name of Bidder

Name and Signature of Authorized Representative

Designation

VII-BPS (SUM)-1



BID BOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST, AMD COMMISSIONING OF 2 X 200 KW MODULAR

ESEL GENERATING SETS, ASIOLIATED ELECTRICAL EQUIPMENT & BALANGE OF PLANT
FOR YHE ELECTRIFICATION OF NEW AREAS IN LUUK, SILU
SECTION Vil - SCHEOULE OF REQUIAEMENTS MnP22I12005e
SECTION Vil - SCHEDULE OF REQUIREMENTS
(BID PRICE SCHEDULE)
BPS.2 - Breakdown of Prices
2 X 200 KW LUUK DIESEL POWER PLANT
. UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE UNIT PRICE FOR GOOQ0S AND RELATED SERVICES TOTAL PRICE
SUPPLIED FROM ABROAD TO BE SUPPLIED FROM WITHIN THE PHILIPPINES
. Import Dutios & | Valua Added Tax L ' i Valus Added Loca
f::ll% o of Work or Qry.- UNT g Uni Price of olher Levies | and othor Tauoe Transport | Unt Priceol | b " e Loca! Trenspont from Forea ocal Curroncy
. Gooda of Services) ; ; ftem Pod lo Gooda ar : y Portion (Phil, Peso)
5 Imposed by Phi. | Imposod try Phil, N . . Taxoa Imposes | Pland 1o Delivery Site | Curtency
D | Foraign Cutency Delivery Site Services ) ot {{F*GeH) x C)or
E (r Govt. Govt. *~Phil. Peso) {PN. Pesa} by Phil, Govt. (Phl. Paso) {ExC) {(>JeK} x C)
(Phil_Poto} {Ptil Pesa) ’ : {Phil, Peso)
(A) {8) {C) {0} {E) {F) {G} (M} [{}] {J) K} L) (M)
A. |GENERATING SET(S)
A1 |200 W Prima Power Qutput Modular Dinsel Generating sal. 1800 RPM, in-line mult-cytindue, 480 V, 3-phasa, | 2 Sats
60 hertz, aquipped wilh twbecharger, wir lo sir charge air cooler, alecironic governor, diroct fuel injection,
sound attaniated and weathorproof enclosure and wilh auxitiary equip for lubdcat) ;‘
syslom, ongine cocling system, intake alr and sahaust gas esystem, fuol oil supply system, siating ayslom,
and p lon davlcos, K g wota & slig and otherl
oy 03 described in the poci
SUB-TOTAL A {Amount in ¥
B.__|POWER TRANSFORMER(S)
B.1 |250 KVA, 480V713.8KY, 3-Phase, 00HZ Tranal loto Wiih tho roquirod Accessones and
P Dovicos, Grounding Malerials and athor appur in d with lho Technl 2 sols
Speclilcations, Technical Data Shesls and as shown on tho Bkl Drawings.
SUB-TOTAL B {Amount In Words)
C. (OTHER MECHANICAL WORKS P -—1-
C.1.0 |Fuel oll, lubricating ofl, lubri coalant, and olher consumables raquired during the
Intial filling, start-up, pw-test and pre-commissioning Including fuat oll to be used during » re-test of 1 Lot
parformance test aa dascribad in Clauss GW-2,0 of the tachnleal spacifications. 0
C.2.0 |Fuw) Ol Storags Tank e
C.2.1 [Diesal Fuet Onl Storaga Tank, 10m3, 2.5m d x 3m hoight, plete wth Lank L wadtical
ladder, railings, assosiatod piping. leval gaugs, nozzies. anchor bolts and other accessories including 1 Lot
X on Bd lests as di bed in tho T ical Spoczficalions andlor Drawmingy
€22 |Valves, fatings. supports, sounding taps and olhed aocessaNes fof IMGrcanndction of fuel tranaler pump s -
waste oil di pa to the od-wat p roquired ion and backfiting works 0l 3 Ln the
technical specifications and shown on tha bid drawings:
4. Gale Valve, 65Smm@, OS & Y, cast Iron, flanged anda, class 150 - 3 sata 1 Lot
b. Gate Vatve, S50mm0, bronze or stalnless steel, rising stem, flanged or acrewod anda, Class 150 - { sat
<. Butterfly Valve, 150mmp, waler type, cast iran body, stainless shal stoel and disc, Clasa 150 - { st
d. Saunding Taps - 1 et
C.3.0 |Fusl Untoading/Transter Pump _
C.3.1 |Fuel Oil Transter Pump, 10m3hr, 30m haxd, 230V, 1-phase, 60 he, gouoe typo, harizontal, buill-ln adjustablel
rallel velve, associntod piping, complets with local control pansl, with anchor bolls, concrote faundation and 1 sel
alher as roquired In Ihe Tachnlca) Specificals
€32 [Valves, fittings. supports, Now mater, sliainar, prassure gauge and olhar accossarles for Intorcanneciion of
fuel unloadingitransfor pump loffrom FOST and toffrom day tanke Including required oxcavetion and
backfilling works as d bed in the lcal speci and shawn on the Kd dravings:
a. Simplax stralner, 655mm@, baskol (ypae, cast lron body, stalnlasa alesl scroon olamont with magnot, Nangod
oixis, 60 mash - 2 nats
b, Gate Valve, 65Smm®@, OS & Y, cast iron, flanged ends, Class 150 - 6 sats 1 Lot
<. Check Valve, 85mm@, swing typs, cast Iron, langed ends, Clasa 150, Class 150 - 2 sels.
d. Presaure Gauge, 100mmp dlal gauge, bowdon lubs typa, with dampenor and isolotion valve - 2 sate
. Flowmeter, 10mhr rated flow, lurbins typa, cast lron body, flanged ends, 125 psi, LCD display, 0.5%)
Accuracy wih inteenal batlery that 1ast ot least § years, capable of mondtonng total flow and Instantaneous Now]
rale and aquipped with pulsa gensrator ready fof fulura intarconnoctions - 9 wat
C€.3.3 |Spara Pats for Fuel Transier Pump for one (1) yaar lon per Manuf! ‘s on and a8
pacified in tha T ical Specificati 1 Lot
Notes. Faunl doivery 515 of all squpmantimatenals shad be at ha pland 5ig slsted abowe Code - Country of Ongin *
Hihemaa Y 0n e rmby SLes betwoon of #ong the lechnecal proveion and Schadia of Regarements (SOR). SOR that prarvsl I i ]
+ Baders anad enter 3 008 fepresentyg tha Couniry of O of & amportad maenals and | ] ] |
*¢ Cost of equement, Taghl, nacrance, etc up 0 Phl. port of eniry Rafer lo 173
#44 Unt Price lor Local Transporiasen, mnsurance and cther lccal ot incsdenial o delivery of 926 goods rom D P port of eery o finad aslivery Lite
Name of Firm Name and Signatura of Authorized Reprasentative Oasignation
NATIONAL POWER CORPORATION mﬁ VILBPS (W31
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BOBOGUMENTS SUPPLY, DELIVERY, INSTAUATION, TEST, AND COMMISSIONING OF 2 X 200 KWW MOOULAR
DIESEL GENERATING SETS. ASSOCATED ELECTRICAL EQUIPMENT & RALANCE OF PLANT
FOR THE ELECTRIFICATION CF NEW AREAS N LUUK, SULU

SECTVON Vil- SCHEDULE OF REGUIRELENTS UePRZ1003e
SECTION Vil - SCHEDULE OF REQUIREMENTS
(BID PRICE SCHEDULE)
BPFS.2 - Breakdown of Prices

2 X 200 KW LUUK DIESEL POWER PLANT

e e e— ey ey et
. URIT PRICE FOR GOODS AND RELATED SERVICES TO BE UNIT PRICE FOR GODDS AND RELATED SERVICES TOTAL PRICE
SUPPLIED FROM ABROAD TO BE SUPPLIED FROM WITHIN THE PHILIPPINES
ha c . Import Duties & | Value Added Tax Lo Value Added
ol Dascription of Work or Materials arvoumr [ o f  detPiceof | otertavios | and aiher Taxos Local Trarspart| Unit Pricoof | Tax and other | Local Transportfrom | Forex e m"‘.’““{p‘:“m o)
" Imposexd by Phil. | (mposod by Phil, N ; Taxes Imposad | Plart to Dolivery Sta|  Curoncy )
D | Forsign Currency Detivory S Services y ' [{FeGeM}x C) v
e (e Gavt. Govt “{Phil. Posc) | (Phil. Pasoy | BYPTI.Gavt. | {PhL Peso) (€0 {livdeK} 2 C)
{Phil. Pesa) {Phil. Pasa) : : {Phil. Peso)
(A} (B} - (C} (D) () {F) (G) {H) (1) ) (K) L) M)
C.7.0 [Domestic Waier System
C.7.1 [Water Tank, 1,000 Itors capacity, polysihylene, compiete wilh nozzles, manhols, iniat end outiet nazzles,| -
sn.lppum.ovmwwdlainmmosuﬂhpipes.valvupipes!:udwalstadmpoﬂ;mhMMlon 1 Set
| faundalion and access taddor, and ather lea as required in tha il ifical
C.7.2 |Domestic water pipo, fitings, supports, valves and other res for i of the suppliod o
ip including requi ion and backfilling wotks; interconnection with the existing wator supply
lino installod along the public access road, and ecessary panmits, test and disfection a3 doscnbod in the
techmcal specifications and shown on the bid drawings:
4. Gale Yalvo, 25 mm @, cast bvonze, scrawed eads, rising stem,Class 150 {1 Set)
b. Chack Valyo, 25mm@. swing type, cast bronza, Rangad ends, Class 150 (1 sat)
¢, Gate Velve, 20 mm O, cast branze, scrawed sads, fising stem,Class 150 (3 Sets)
d. Gate Valva, 15 mm ©. casl bronze, sarewed ends, rising stem,Class 150 (6 Sets) 1 Lot
». Hose Bibb, 20 mm ©, bronze body, screwsd ends, Class 150 {3 Sets)
1. Ball Valve, 80mm@, ona pleca molded PVC bady sackel ends, 10.3 bar {150 psi), (13at)
9. Wator Pipa. 80 mm O.D. {80 mm N.0.), UPVC pipo, sch 80 or Class 150, and ils associated hittlngs, pips
supporta and olhor accossonos « §m
b. Water Plpo, 32 mm O.D. (25 mm N.0.), uPVC pipe, sch BO or Class 150, and its assaciated fittings, pigol
supports and olho! n6coasciles - T2m
J. Wator Pipe. 20 mm O.C. {15 mm N.D.), uPVC pipe, s¢h 80 or Clasa 150, and its assoclated fithngs. plpe)
! b and othef o arles - $m
C.3| Smoke /elpe, insulation and d staal aupp {aa appl } 1 Lol
SUB-TOTALC
{Amount In Words}
D. |OTHER ELECTRICAL WORKS e
D.1 |Ganerator Control and P lon Panel plsto wilh the requi ing, iloring, cantral and 2 Sets _'
dovices, sy 2. circuit breaker and othor as desci In the T !
Specifications, Tochnical Dala Shact and as shown an the Bid Dirawings including installation worka in tho [ PHICE OF THIS ITEp SHALL BE INQLUDED IN TENIS A.1 ABOVE ]
Confalnerizod Conlrol Room.
D2 |15kVA Slation Sorvico Transloimer, 7.97kV7240V., 1-phase, 60HZ complele wilh ho roquited accossories ond|  1]Sat T T -
olhor appurtonances as describod In tha Tachnical Specifications, Technlcal Data Shost and as shown on 1ho|
8id Drawinga Including Inatallation works.
0.3 |15V A ic Circul Rocloser completo with the faquited accassories and olhor appurtenances o3| 1150t ) T
described |0 the Tachnl pocificati Tochnical Data Sheet and as shown on the Bid Drawings Including
i vorks,
D.4 |13.8kV Kllowatt-Hour Demand Mator complata with s snstrumenl 1 angd olhss gocossorios as 1iLot - - T -
describod in tho Tochndcal Specifications, Technical Data Shest and as shown on the Bid Crawings Inctuding
installation warks.
D.5 [240V Kilowatl-Hour Domand Matsr lala with ita ies as d i in the Tochnical Spocil 1|Lel B -
Technicol Data Shoal and as shown on Iho 8ld Drawings incl. installation warks,
D.€ |15kY Fuso Disconnecd Switch with Lightning Amrester Combination ompiele with the required fuso link,| )
and 23 dozenbad in the Technical spocifications and Technicat Data Shools as showh on 1 Lot
the Bid Orawings Including instaltation works.
D.7 |Powor, Cantral & won Cablay with Lha required accessories for cabling worka to intodface ) .
tho suppliad equipmonl to the 13.8kY buy a3 described In the Tachnical Specifications, Tochnical Data Shoof 1 Lot
and a3 shown on the Bid Orawings including Lnstallation works.
D.8 |Electical condurta and fittingy required for cabling works as descnbed in tho Techmical Spocificalions, )
Technical Data Shoots and as shown on the Bid Orawings includ.instaltation works. 1 Lot
D9 [Toke-Olf & 3Mp with iha Qi steel pqls, tross anmms, braces, buy conducior, ling and - -
i . lightaing on, temination kil and othor ies as described in T: 1 Lot
Spealications, Technical Data Sheet and as shown on tha Bid Drawings incl. installation works.
Kotes:  Final dalvery 1o o 2 oqupmonimateny/s shal ba at the plan <its siated aove Code Country of Ongin
Bthemirad aihe Axs! q batwean ar ameng b fechnca provision and Sthoduss of Requrements {SOR), SOR hal prevad l I I
* Biaders shall mner 2 coce rpresenting b Couery of Onigin of f importad equipment, maferials and accessones ! } | |
** Conl of oqupmont, togt, innurancs, o up 10 P part of antry. Refer 15 [TE
"y UnilPrio'IcrLeulmeuwm'm..rmmmhﬂmmmdﬁmdmmmmwmdmhwﬂmn:o
Nama of Firm . Name and Signature of Authorized Representative Designabon

NATIONAL POWER CORPORATION Jl VR8PS (LW



BO DOCUMENTS

SECTION

VI« SCNEQULE CF AEQURELENTS

SECTION VIl - SCHEDULE OF REQUIREMENTS
{BID PRICE SCHEDULE)

BPS.2 - Breakdown of Prices

2 X 200 KW LUUK DIESEL POWER PLANT

Hom
No.

P of Work or Matsrisl

QTY.- UNIT

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE

SUPPLIED FROM ABROAD

SUPPLY, DELIVERY. INSTALLATION. TEST, ARD COMMSSION NG GF 2 X 200 KW MODULAR
DESEL GENERATING SETS. ASSOCIATED ELECTRICAL EQUFWENT & BALANCE OF PLANT
FOR THE ELECTRIFICATION OF KEW AREAS N LUUK SULY

WrP22215005e

e e—— e
UNIT PRICE FOR GOODS AND RELATED SERVICES

TO BE SUPPLIED FROM WITHIN THE PRILIPPINES

TOTAL PRICE

Unit Prica of

Foreign Currency

Impodt Outins &
othor Lovies
Imposed by Phil.

Value Added Tax
and other Taxes

Local Transport
from Port to
Dellvery Sito

Unil Prica of
Goods of
Sorvices

Value Added
Tax and other
Taxes Imposed

Local Transport from
Plant to Dolivory Ste

Forax
Cumancy

Local Currancy
Porlion (Phit, Pesg)

Impasad by Phl.
Govt.

{Phil. Peso}

{F+G+H} x Clor

Govt. {0ed*K} 2 C)

(Phil. Psso)

by Phil. Govt.

{Phil. Peso)

¢

O |Goodsor S
D fitto O
E (™ ~{Phil. Pesc) | {Phit. Pesa) (Phil. Pasc) (ExC)

8)

(C) (E) {F) {G) {H) {1) (d) (K} (L) (M)

OTHER ELECTRICAL WORKS

G q System compiele with the requi ing pnd cand

Tochnical Data Sheots as shown on tha Bid Drawings Indduding instatlation works,

t bonding riser, axothormic|
waldlng materialy, test pit, ground rods and athor 4ccossdrios a3 described in the Technical Spocificatking and

1ol

T Lighting and power system of the plant slla comploto with the requirad panelboard, lighting ﬂnlureu mldms

in the Tachnl

outfots, molor controller, cables, condults, boxas and other fittings &8 doscrib
ond a3 shawn on the Bid Drawings including Inatallation works,

1 lot

SUB-TOTAL D

{Amount In Words)

E.

CIvIl. WORKS AND ARCHITECTURAL WORAKS

EA

Slie D

E.1.1

Eorlh Works

]Clooring and G

Grading

215 cu.m

Grading Fill

430 cum

Groutod Rlprap

ar cu.m

Gravol Swincing (G ISwi Aroa)

AN u.m

Dralnage 5 ! Si

Open Rolnforcod Cancrets Canal

80 l.m

UPVC Pipe (50 and 10Dmm dia.)

28 Lm

Drain Pit

3 sots

m
‘-‘_n.nsr:.b“.-.np_ws

Segtic Tank_

Roaxdway

Concreto Walkway & Concrata Ramp

Fance | gate

Porimoter Fence (Barbed wirg)

70 L.m

Parmater Fence (Retaining wall)

| Saciusion Fence

40 I.m

Quvign and Conatnict (including anches bolts and othat relevant accasacrias shown in the Bid
Drawings)

Concrete f for 2 gensats i

g drain dilch and all other felevard ems shawn in the drawing

o

Concrete K for 2 sets of

m
w

Q1har Slructures and Facllities

.| Pro-Fsbricaled Containerized Control Room [3m X 6m)

Pre-Fab G e Bunkh with Siorage Room {3m x 6m)

Hazardous Wasta & Solbd YWaste Storage Facty (dm x 8.5m)

Guad Post (1.65m x 1.65m)

Y atos Tank Suppait St

Day Tank Suppon Stauciurs

FOST. I

wall, drain pit and valve bax elc.,

Paamataer Lighting F

CHB Zocalo Wall for Gensat and switchyard Afea

Onl Water Separatos (1.8m x 2.5m)

= Xl =T D im|a|a|p| |

Pumphouse (1.5m x 2m}

Fiag Pole

SUB-TOTALE

(Amouni In Wonda)

Rotes:

me&hddmmmasﬂuﬂbedhmn!ammm
lfmare 3 a G y On ty t bty

anunm_vamdemm Country of Origan of al aTpcrtod oqUKKTEN], MA'ANK'S AN ACCASSONeS

" Coudwhaﬂm ei¢ up o P port of enkry. Relar 19178

Unt Prco for Locad Ti

nsurance

NATIONAL POW

Name of Fim
ER CORPORATION

Country of Ongin

among the Lechnical provision and Stheduds of Roquements (SOR), SOR shal preval, I I J

[ | [ !

Socal costs incidenzat to delivery of the geods fram the Phl port of entry 1o final dalivery site
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BiD DOCUNENTS

SUPPLY, DELIVERY, INSTALLATICN, TEST, ANO COMMISSIONING OF 2 X 300 KW MODULAR
DIESEL GENERATING SETS, ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF FLANT
FOR THE ELECTRIFICATION OF NEW AREAS IN LUUK, SurlU

SECTICH VU - SCHEDULE OF REQUIREMENTS MWOP22Z150054
SECTION VIl - SCHEDULE OF REQUIREMENTS
{BID PRICE SCHEDULE)
BP&.2 - Breakdown of Prices
2 X 200 KW LUUK DIESEL POWER PLANT
. UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE UNIT PRICE FOR GOCDS AND RELATED SERVICES TOTAL PRICE
SUPPLIED FROM ABRCAD TO BE SUPPLIED FRDM_THE FHILIPPINES
. impoit Duties & | Valua Added Tax Value Added
':::' Owscription of Work or Materials QTY.-UNIT g Go:'d':‘:“;’:;s other Levies | and other Yaxes Ln'wmmTMmmm t Um” Tax anc other | Local Transparttom | Forex | mnw@[wpm il )
0 | Foroign Curmency Itnposad by Ph. | imposod by Phil. Delivery Site Servicoa Taxos Imposed | Plard to Delivery Ste]  Cumtency {(F+G+H} 7:(:)«
. Govt. Gowt. ey by Phil, Gowt, ~(Phil. Peso) (ExXC)
E @) . {Phil, Peso} | {Ptl. Peso) i+ deK}x C)
{Phl. Peso} M {Phul, Pesa)
{A) — (8) {C) [T (F) {G) {H) 11} J) (K} iL) (M)
F. |SPARE PARTS AND SPECIALISTANDARD YOOL i
F.1 |MECHANICAL
F.1.1 |Spare Parta por Unit of 200 k¥¥ Dlasel Genuet During the Warranty Period (M-4.1: Par Il - Technlcal
Data Sheots, Mechanlea) Worke of the Technical Specification) 1.
.JAlr Files Element {6 peafaize} ol — - - -
.|Lube Qil [Filter Eloment {30 ponlnize) ot . B
3 itter Elomant {15 pexfuiz Iof —
A r Fitler Element, {8 pce/size) _ Jof
[Fan Batt {3 peatai rg] kat
.| Alternator Balt {2 pcs/ufza) bot
Coalant {4 Gallon) kot - - -
poctod spares Lo ba consumog ho performance test ot =
01.ha I 3pare parts recommernied | {nclurer ol ——
Spm Parts par Total Unite of 200 kW Sais Supplied and Dali (M-4.2; Part 11 -

_|Technical Data Shests, Machanlcal Warks of tha Technical Specification)

" b.| Tap Overnauling Kit ) .

.|Fuel Injector Assembly

- |Acluatar

__a.| Jackel Water Pump Repair Kit ——— e e

b |Lube QU Pump Repair Kit

.|Fan Adaptor 8 Accessotiss includng Baarnngs

.|Rocker Gaar Coyer Gasket
.| Thermostat

b Ol Pump Swit 'ch

JTurbocharger Repair K

k.
1.[Exhaust Manifold Bollow
m

J RN % Y Y, 'R Y Y 1O O
]

-|Maanelic Pick-up Pe. -
.| Gthec spare parts, lwammsndad by Manufactnes Lot _ _ D
F.1.3 r's Sp Tools
F.1.2.1] Standard/Special Teols per Tatal Units Gunasts to be Supplled and Dellvorod (M-5.3: Part ) +
Tachnical Data Shaels, Mechanical Works of ihs Technicai Specification)
a.|Portabla compuler {Minimum of Intol 17 Processor. 16GB (1x16GB) DDR4 2666 MHZ, 258 GB PCle NVMa
SSO +1TB SATA S5400RPM 2.5 Inch, 13%15.6" scroen size & with (he latest pre-Instaliod wi
syslem compatible wilh manufaciurarsor Supplier's soft needsd in prog ing tho gonsal ountrul
sefting (complale with licsnsod CO-ROM drive dongles of gansel mnlml aystom) und electronic/digital 1 Set
governing system including othor digital that require from tho
andfor Supplier with frae update throughout the oporating life of the genset
b.!Pullar, Cwtinder Liner - 1 Set —_— — de— =
¢.| Puller, Generator Boaring o 1 Sat . J—
d.|Puller, Injector Sloove 8¢ o [
.| Extracior, Valve Seat sl
| I.|Extracior, Piston Rinp sl _ - - U
| A.|Extradiar, Valve Gukie s Set . ..
| h. e 18a . i
| 1.|Expander, |njeciar Sleave Sal
j.|Reamer, injactor Sloove Sel .
% |Calibraior, Injactor {Ranqa 0-600 bars} o Sat
).|Fsefar Gawas Set
_—M.|Speclal ols for avechauling and re-assamiiy of tubachamer 1 Set .
___n.JCioaning naz2le for cleaning of turbocharqor 1 Sat - o
____ 90| Spacial tocls for maintenanca and clearung of fadiators and fans 1 Set e
5 Mechanical Tarque Wrench with click typo Type lorque moaswement mdicatons for cylndar head, main 1 sot
_land quids beasing_connacting rod and all angina components utilizing bott and nul ny lackiog madium
Hoter  Final calivery <48 of a0 equpmentimatanals shall ba al ha plani x1a stalsd atowe Cods Country of Ongin
ittars is a dserpancy on the s balvosn or amng the techriedl provien 8nd Schedde of Requromsats (SDR}, SOR shad prmal [ | ]
+ Biders shall aciar a ode represacting D Counlty of Onga of all imporiad sqummensd, materialy and accessonts | | | |
44 Cost ol equpmant, treigil, insurance, e%¢. 1o 1o Pre por of entry. Relerto ITB
#48 Urit Prica foe Local Transpanaton, 9swrancs ad other kcal costs incidental 1o delivery of B goods rom the Prul pon of o0y Io find defavoey sita
Name of Fien Name and Signature of Authorized Represenlative Designatlon
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8o s TUPFLY, DELIWERY, HSTALLATION. TEST, A%D COWMMISSION G OF 2 X 200 K\ MODULAR
DESEL GENERATENG SETS. ASSOCATED ELECTRICAL ECAUPAENT & BALANCE OF PLANT
FOR THE ELECTRFICATYON OF REW AREAS IN LUUK. SULY

SECTION Vit - SCMEDWLE OF REQURCVENTS AP 2T 15005
SECTION VIl - SCHEDULE OF REQUIREMENTS
(8ID PRICE SCHEDULE)
BPS.2 - Breakdown of Prices

2 X 200 KW LUUK DIESEL POWER PLANT

. UNIT PRICE FOR GOOOS AND RELATED SERVICES TO BE UNIT PRICE FOR GODDS AND RELATEC SERVICES TOTAL PRICE
SI.I_FQLIED FROM ABROAD TO BE SUPPLWWIN THM
. Import Dutios & | Value Added Tax o Value Added
:.:' Description of Work or Materials QTY.-UNT g Gugdn:iﬂ::;’ifo” ofher Levles | and sther Taxes LT:MT::Q“ Unﬂs Pno:'nl Tax and other | Local Transpod from Farnx Foll;?:nalt FC'::!G;::D)
N Impased by Phil. | Imposed by Phil. N - ! Taxes Impased | Plant o Detivery Sila|  Cumrancy )
D | Foieign Curtency Gost Govt Delivery Site Sarvicas by Phil, Govt, ~~{Ph. Peso) (ExC) ({F+G+H} x Cor
E B " ' ~(Phil. Pseo) | (Phil. Peso} y -l {trr 1) x €)
{Phil_Posa) {Ptul. Poo) [Phil. Pesa)
(A) 8) (C) {D} {E) (F) (G) {H) [t}] £1] K} L) M}
F1.3.3 |Miscallaneous Equipment and Materials (MW-$.0) (Contd...)
F133|Electricians First Aid Kit {Plastic case filled specifically to meet the needs of the electicians most|
[common injuries — burns, eye irilations, culs and Insact biles) consists of the fi:
3. Adhesive bandages, plastic 1x 3 - 16 pes
b. Bum Qintment 1/8 02 - 6 pcs
¢. Cold Pack, Instant -4
d. Eye wash Salution, Eye pads & Sirips - 7
e. Tweezers -4 1 so0t
f. Latex Gloves, Pair - 1 box
9. PVP lodine Wipes - 10 pes
h. Scissors, 47 blunt - 1 pe
1. Sting Kili Swabs - 4 pcs
J. Tiangular Bandage - 4 pes

______ k, Fiest A pide - ——

_F133j|Diesel Fuel including plastic drum e B 800 lilers _ —_|
F13.3|Hard Hat with NPC logo, white color R 5 sats _ . S
F12.3)Plastlc table and 4-chair (i block) o 1 sot _. .

F.2|Switchyard Maintenance Toofs (E«12.0 of Pan Il » Techolcal Data Shaat, Electricat Works of thy
Technical Spacifications) . N — — R
F2. Circuit Broaker for G Contiol & P ion Panel of 200 kW DIG Set N 1 Ssl o o _ I
F.2,b|GCPP Mod with | saftwaro for 200 kw D/G Sot 1 Set I
F.3s|Automatic Vottage Rogulator (AVR] for 200 KW D/G Set 1 Set R PR I S AR S N
F 2. Ralating/Revolving Diodes for 200 kW DIG Sel 1 st T R
F 20| Telescopic Hot Stick wilh 11p Lock Faatures ] ) 1 Set B - . B .
F.2f|Lineman‘s Rubber Glovos, Size: 14~, Maximum Usage: 17,000 Voits 2 Par _ - o el
L Balt, Maximum Length:42°. Minimum Length; 34", D-to-D 56 e, Conlor Hole: 35° 1 Sel T R P
" F.2.n|Positioni g Strap, Nylon, Maxi Length: 2,0m, Minimum Longth: 1.3m, Ad) Ranga: B, 7m 1 Sat _
F.2.ilHeavy Duty Hard Hat with strap (Passed Salaty Standard) e 3 Pcs _
F.2.j|Fuso Link, 16A 324 3 Pes'Ea
SUB-TOTALF {Amount in Wordw)
G. |MISCELLANEQUS WORKS
G.1 [Job Sita Cameras, complete with ail the ¥ and ponp , spara / Lools, inslallation and|
testing for the proper operation and mai in with the Specifications and Tachnical (atal
Sheets for tha provision of the lollowing: 1 Lot
a) Construction Camoras {2 Sets), compiete wilh the toquired accessofies and ponphersls:
b) SODHC Mamory Cands, complete with the fequirnd storage capacity and epares; and,
c} AMaling Batteri with Lhe required quartitios and spares.
G2 |Tagging and'or Labeis for Equipment, Tanks, Valves, Piping. Instrumanty and ita fxing accessories as) 1
dascribed in the bid r shgwn on the drawing R —
G.3 |Painting for tanks, fual oif Piping & eqUIPMONt, water piping. wosle Ol pping, it AssoGaled Yalves, fizings,| -
and gther inciuding touch-up for factory painted and 8 68 as 1 Lot
in the technical specifications or showh oa the drawings. _ L
G4 |Conduct training at &ile of at Ioast four (3] NPC porsonnel 1o be conducted by expartis who are knamedgeable 1 Lot
& traned by the gensel manufacturer o his athorized distnbutor inclaquipment auiliaries. _
G5 [Conduct Testing & C issioning indJ, losl i & other sorvices a3 doscnbed in tha technical 1 Lot
specifications.
SUB-TOTAL G {Amount in Words)
l I GRAND TOTAL [Ameunt In Wards) | ' |
Hotos.  Firal dalivery sile of al ecLiDment/ratena’s chal bo &t etk &' taled sbova . Code @MM__'
If there is a d. on the Y QuaniSes betwesn o among 036 teshncal prsion and Scheduo of Roduirements (SOR), SOR shal preval. [ I
¢ Egders shalt erdar a cod epresentng the Country of Odgin of al imeoried squpment, maters &rd sccasscnas I ] I |
s+ Cosl of aqupment, freioht, insurancs, ¢4¢. up 1o Phi. pord of enby Referto ITE.
e UnitF'aiceIcrl.ﬁTranaparfaﬁmiru:manddmrmewmmdmmlthmdmwwwmmsi:a
Nama of Fim Name ang Sig of Auth d Rep J Deslgnation
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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, SULYU
MinP22Z1500Se

SECTION VIII

BIDDING FORMS
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BiD DOCUMENTS

SECTION VIl — 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

SECTION VIl - BIDDING FORMS

NPCSF-GOODS-01

NPCSF-GOODS-02

NPCSF-GOODS-03

NPCSF-GOODS-04
NPCSF-GOODS-05
NPCSF-GOODS-06a
NPCSF-GOODS-06b
NPCSF-GOODS-06¢c
NPCSF-GOODS-07
NPCSF-GOODS-08
Sample Form

Sample Form

TABLE CF CONTENTS

Checklist of Technical and Financial Envelope
Requirements for Bidders

List of all Ongoing Government & Private Contracts
Including Contracts Awarded but not yet Started

Statement of the bidder's Single Largest Completed
Contract (SLCC) similar to the contract to be bid

Computation of Net Financial Contracting Capacity (NFCC)
Joint Venture Agreement

Form of Bid Security : Bank Guarantee

Form of Bid Security : Surety Bond

Bid Securing Declaration Form

Omnibus Sworn Statement (Revised)

Bid Letter

Bank Guarantee Form for Advance Payment

Ceriification from DTl as Domestic Bidder

NATIONAL POWER CORPQRATION



BID DOCUMENTS 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

SECTION VIl - BIDDING FORMS MinP22Z1500Se

Standard Form No: NPCSF-GQOODS-01

Checklist of Technical & Financial Envelope Requirements for Bidders

A. THE 157" ENVELOPE (TECHNICAL COMPONENT) SHALL CONTAIN THE FOLLOWING:
1. ELIGIBILITY DOCUMENTS
a. (CLAss A)

» Any of the following:

* PhIGEPS 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 propristorship, 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 concemed 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 Corporation (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)

» The Statement of the bidder's Single Largest Completed Contract (SLCC) similar to the
conftract 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 (Q.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 {0 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
atiributable to the Bidder.)

Page 1 of 3

This Checklist of Requirements shall be provided to prospective suppliers/contraclors including alf forms. Suppliers/contractors are
encouraged to consuit this checklist before submitting their proposals on the deadiine for the submission and receipt of offers.



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

SECTION Vil — BIDDING FORMS MinP22Z215005e

Standard Form No: NPCSF-GO0ODS-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.

(CLASS B)
For Joint Venture (if applicable), any of the following:

vE

¢ 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-GQODS-06c)
OR

¢ Cash or Cashiers/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-06a) - 2% of ABC;

OR

* Surety Bond callable upon demand issued by a reputable surety or insurance company
(NPCSF-GOODS-06b) - 5% of ABC, with

® Certification from the Insurance Commission as authorized company to issue surety

> 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 autherization (e.g., duly notarized Secretary's Certificate,
Board/Partnership Resolution, or Special Power of Attorney, whichever is applicable)

> 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
I Technical Data Sheets;

Page 2 of 3

This Checkiist of Requirements shall be provided fo prospective supplisrsfcontractors including alf forms. Suppliers/contractors are
encouraged fo consult this checklist before submitting their proposals on the deadline for the submission and receipt of offers.



BID DOCUMENTS 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

SECTION VIl — BIDDING FORMS MinP22Z1500Se

Standard Form No: NPCSF-GQOQODS-01

> Complete eligibility documents of the proposed subcontractor, if any

B. THE 2N° 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 Vi) 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 addifional hard copies
and/or electronic copies of the Bid. However, failure of the Bidders to comply wiih the said request shalf not be a ground for
disqualification.

In the case of foreign bidders, the eligibilily 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
eligibitity requirements or statements, the bids, and alf other documents to be submitted fo the BAC must be in English. If the
eligibitity requirements or statements, the bids, and alf 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 transiated by the
relevant foreign government agency, the foreign govemment agency authorized fo transiate documents, or a registered
transiator 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 stalements and information provided therein are true and
correct. Upon receipt of the said documents, the PRIIGEPS shall process the same in accordance with the guidelines on the
Govemnment 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 comesponding detailed estimales. Failure to submit the two {2} documents shall be
understood as acts that tend to defeat the pumose of public bidding without valid reason as stated under Section 69. 1.{i) of the
revised IRR of R.A. 9184.

Page 3 of 3

This Checkliist of Requirements shall be providsd to prospective suppliars/contractors including alf forms. Suppfiers/contractors are
encotraged to consulf this checklist before submitting their proposals on the deadline for the submission and receipt of offers,



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

SECTION VIl - BIDDING FORMS MinP22Z15005e

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

Bidder's Role a. Date Awarded
a. Owner's Name b. Date Started Value of Qutstanding
Nagl;%fc?gr;tsrtactf b. Address Nature of Work . % ¢. Date of Completion or Works / Undelivered
! ¢. Telephone Nos. Description Contract Duration/ Date Portion
of Delivery
Government
Private
Total Cost

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

Note : This statement shall be supported with the following documents for all the contract(s) stated above which shall be submitted during Post-qualification:

1. Contract/Purchase Order andfor 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 & Signature)

Designation
Date




BID DOCUMENTS

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

SECTION Vill - BIDDING FORMS MinP22Z1500Se
Standard Form Number: NPCSF-GO0ODS-03
The Statement of the bidder’s Single Largest Completed Contract (SLCC) similar to the contract to be bid
Business Name
Business Address
R
a. Owner’'s Name Contractor's Role a.Amount at Award a. Date Awarded
Name of Contract b. Address Nature of Work - Yo b.Amount at Completion b. Contract Effectivity
c. Telephone Nos. Description c. Duration ¢. Date Completed

Notes: 1. The bidder must state only one (1) Single Largest Completed Contract (SLCC) similar to the contract o be bid.
2. Supporting documents such as any of the following: Certificate of Acceptance; or Cerlificate of Completion; or Official Receipt (O.R); ar Sales Invoice for the contract

stated above shall be submitted during Bid Opening.

Submitted by

(Printed Name & Signalure)
Designation

Date




8ID DOCUMENTS 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
SECTION VHi ~ BIDDING FORMS MinP22Z21500Se

Standard Form Number: NPCSF-GCODS-04

NET FINANCIAL CONTRACTING CAPACITY (NFCC)

A. Summary of the Supplier's/Distributor'stManufacturer'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__

Total Assets

Current Assets

Total Liabilities

Current Liabilities

Net Worth (1-3)

Net Working Capital (2-4)

2 Pl Bl Ha e

B. The Net Financial Contracting Capacity (NFCC) based on the above data is computed
as follows:

NFCC = [(Current assets minus current labilities) 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 .




BID DOCUMENTS 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

SECTION Vil - BIDDING FORMS MinP22Z1500Se

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 legal age, {civil status) , authorized representative of
and a resident of

- and -

, of legal age, f(civil status) , authorized representative of
a resident of

That both parties agree to join together their capital, 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

—

R

2. [+

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 andfor 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 Name & Signature of
Representative Authorized Representative
Official Designation Official Designation
Name of Firm Narmne of Firm
Witnesses
1. 2.
[Jurat]

{Format shall be based on the latest Rules on Notarial Practice]




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

SECTION VI - BIDDING FORMS MinP22Z1500Se

Standard Form Number: NPCSF-GOODS-06a

FORM OF BID SECURITY (BANK GUARANTEE)

WHEREAS, (Name of Bidder) (hereinafter cailed “the Bidder") has
submitted his bid dated (Date) for the fname of project] (hereinafter called “the
Bid").

KNOW ALL MEN by these presents that We (Name of Bank) of
{Name of Country) 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 & fiqures 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.

SEALED with the Common Seal of the said Bank this day of 20

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 fumish 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 SIGNATURE OF THE BANK

WITNESS SEAL

(Signature, Name and Address)



BID DOCUMENTS 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

SECTION Vit — BIDDING FORMS MinP22Z15005e

Standard Form Number: NPCSF-GOODS-06b

FORM OF BID SECURITY (SURETY BOND)

BOND NO.: DATE BOND EXECUTED:
By this bond, We (Name of Bidder} (hereinafter called “the Principal') and (Name
of Surety) of (Name of Country of Surety) , 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 , forthe (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 emors 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.



8ID DOCUMENTS 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

SECTION VIl ~ BIDDING FORMS MinP22Z1500Se

Standard Form Number: NPCSF-GOODS-06b
Page 2 of 2

This Surety executing this instrument hereby agrees that its obligation shall be valid for 120
calendar days after the deadline for submission of Bids as such deadiine 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




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

SECTION VIl - BIDDING FORMS MinP22Z21500Se

Standard Form No: NPCSF-GOODS-06¢

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, MinP22Z1500Se

To: National Power Corporation
BIR Road cor. Quezon Ave.
Diliman, Quezon City

i/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 Declaration.

2. I/We accept that: (a) /we will be automatically disqualified from bidding for any
contract with any procuring entity for a period of two (2) years upon receipt of your
Blacklisting Order; and, (b) #/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. /e 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) 1 am/we are declared ineligible or post-disqualified upon receipt of your notice
to such effect, and (i) //we failed to timely file a request for reconsideration or (ii)
{/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 //we have furnished the performance security and signed the Contract.

IN WITNESS WHEREOF, //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
[Juraf]

{Format shall be based on the latest Rules on Notarial Practice]

I Select one and delste the other. Adopt same instruction for simifar terms throughout the document.



BID DOCUMENTS 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

SECTION VIt - BIDDING FORMS MinP2221500Se

Standard Form No: NPCSF-GO0DS-07

Omnibus Sworn Statement (Revised)

REPUBLIC OF THE PHILIPPINES )
CITYMUNICIPALITY 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:] | 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:} | am the duly authorized and
designated representative of [Name of Bidder] with office address at [address of Bidder];

{Select one, delete the other:]

{If a sole propristorship:] As the owner and sole proprietor, or authorized representative of
[Name of Bidder], | 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 parinership, corporation, cooperative, or joint venture:] | 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;)];

[Name of Bidder] is not “blacklisted” or barred from bidding by the Government of the
Philippines or any of its agencies, offices, corporations, or Loca! Government Units, foreign
government/foreign or international financing institution whose blacklisting rules have been
recognized by the Govemment 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:

Each of the documents submitted in satisfaction of the bidding requirements is an authentic
copy of the original, complete, and all statements and information provided therein are true
and correct;

[Name of Bidder] is authorizing the Head of the Procuring Entity or its duly authorized
representative(s) to verify all the documents submitted;

[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 (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;



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

SECTION VIl — BIDDING FORMS

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

10.

IN

{If a partnership or cooperative:] None of the officers and members of {Name of Bidder] is
refated 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 ot 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 consuitants by
consanguinity or affinity up to the third civil degree;

{Name of Bidder] complies with existing labor laws and standards; and

{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;

€. 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].

{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.

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 converling 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.

WITNESS WHEREOF, | have hereunto set my hand this __ day of __, 20  at
, Philippines.

{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]



BID DOCUMENTS

SECTION VIt - 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 No: NPCSF-GO0ODS-08
BID LETTER

Date:

To: THE PRESIDENT
National Power Corporation
BIR Road cor. Quezon Ave.
Diliman, Quezon City

Gentlemen;

Having examined the Bidding Documents including 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 fotal Bid amount in
words and figures] 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 ma

period,

y be accepted at any time before the expiration of that

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 any Bid you

may receive.

We certify/confirm that we comply with the eligibility requirements pursuant to the Bidding
Documents.

We likewise certify/confirm that the undersigned, {for sofe propriatorships, insert: as the owner
and sole proprietor or authorized representative of {Name of Bidder] has the full
power and authority to participate, submit the bid, and to sign and execute the ensuing contract,
on the latter's behalf for the [Name of Project] of the National Power Corporation fror

partnerships, corporations, cooperatives, or joint ventures, insert: is 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 Project] of the

National Power Comporation.

We acknowledge that failure to si
attached Schedule of Requirements

our bid.

gn each and every page of this Bid Letter, including the
(Bid Price Schedule), shall be a ground for the rejection of

[name and signature of authonzed signatory]

Duly authorized to sign Bid for and on behalf of

fin the capacity off

{name of bidder]



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
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SECTION VIIl - BIDDING FORMS MinP22Z21500Se

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 famount of guarantee in figures and words.

We, the fame of the_universalcommercial bankj, 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

famount of quarantee 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 shail remain valid and in full effect from the date the advance payment is
received by the Suppiier under the Contract and until the Goods are accepted by the
PROCURING ENTITY.

Yours truly,

Signature and seal of the Guarantors

{name of bank or financial institution]

[address]

[date]
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CERTIFICATION AS A DOMESTIC BIDDER

This is to certify that based on the records of this office, (Name of Bidder) is

duly registered with the DT on

This further certifies that the articles forming part of the product of (Name of Bidder}

which arefis (Specify} .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 Persor/Entity) in

connection with his intention to participate in the bidding for the (Name of Project;

of the National Power Corporation (NPC).

Given this __ day of 20__ at , Philippines

Name

Position

Department of Trade & Industry
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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
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WITH EXISTING LOCAL
WATER UTILITY

FROM
WATER
SOURCE

LEGEND:

WT — WATER TANK

OT « DAY TANK

OP - DRAIN PIT

ST — SEPTIC TANK

TP — TRANSFORMER PAD

OWS - CIL~WATER SEPARATOR

SW — SHALLOW WELL

VB - VALVE BOX

OWL — DOMESTIC WATER LINE

WOL — WASTE OIL LINE

FOL — FUEL OIL UNE

FOST— FUEL OIL STORAGE TANK

PH — PUMP HOUSE

RWC — RAIN WATER COLLECTOR
NOTES:

. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS

QTHERWISE SPECIFIED,

PIPE FITINGS AND SUPPORTYS,
VALVES AND OTHER ACCESSORIES REQUIRED
SHALL BE SUPPLIED, INSTALLED AND TESTED
BY THE CONTRACTOR INCLUDING THE
REQUIRED EXCAVATION AND  BACKFILUNG
WORKS, FUEL OIL PIPE SKALL BE ASTM AS3
GRADE B, SEAMLESS, SCHEOULL 40.

. SIZE OF FUEL PIPE FROM/TO DAY TANK

TO/FROM ENGINE SHALL BE PER ENGINE
REQUIREMENTS.

USED FOR WATER
SUPPLY SHALL BE MWADE OF UNPLASTICIZEO
POLYVINYL CHLORIDE {(uPVC) PIPE, SCHEDULE
80 OR CLASS 150 CONFORMING TO ASTM
D0=~1784 OR APPROVED EQUIVALENT,

.- WATER SYSTEM PIPE SHALL GENERALLY BE

INSTALLED UNDERGROUND NO LESS THAN
300MM DEPTH.

PIPES, FITONGS AND VALVES'
BROCHURES /CATALOGUES SHALL 8E
SUBMITTED BY THE CONTRACTOR, FOR NPC'S
APPROVAL, PRIOR TO
PROCUREMENT/INSTALLATION.

. FINAL DETAILS AND AQJUSTMENT SHALL BE

CONE IN THE FELD BY THE CONTRACTOR
DURING INSTALLATION TO SUIT ACTUAL SITE
CONDITIONS. ALL WORKS SHALL BE EXECUTED
IN CLOSE COORDINATION ¥MTH ALL TRADES.
LOCATION OF DOMESTIC  WATER
PUMPHOUSE SHALL ;19 OETERMINED
DEPENQING ON THE ACTUAL LOCATION OF
THE WELL.

, ALL UuPVC DIMENSIONS SHOWN ARE IN

NOMINAL DIAMETER (MM) WTH THE FOLLOWING
EQUIVALENTS:

NOMINAL 9 QUTSIDE ¢
40MM (1 1/2%) = SOMM 0.D.
32MM (1 1/47) = 40MM O.D.
25MM (17) = 32uM O.D.
20MM (3/47) = 25MM 0.D.
15SMM (1/27) = 20MM O.D.

€ - PORTABLE FIRE EXTINGUISHER (HCFC OR

HALOTRON 1)

@ - WHEELED FIRE EXTINGUISHER

—i - BUND FLANGE

2, - LOCAL CONTROL PANEL (PUMP HOUSE)
~ AIRCONDITIONING UNIT

EXHAUST FAN

- HOSE BIBB
- REDUCER

~ GATE VALVE (NORMALLY OPEN)

GLOBE VALVE
- CHECK VALVE

ZXXI XU § G5

— GATE VALVE (NORMALLY CLOSED)
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— AW oouesTC pPEE

X icm VALVE {NORMALLY OPEN)

[V jcmz VALVE (NORMALLY CLOSE)

NOTES:

1
2

X

. ALL DRMENSIOWS ARE N MILMETERS UNLESS

OTHERWSE SPECIFED,
mmmnmcswwwrs.mwsmnomm
MM SUPPLED, INSTALLED ANO TESTED BY THE CONTRATOR
DICLUDING THE REQUKRED EXCAVATION AND BACKFILUNG WORKS,

OOMESTC WATER PIPING AND FITTINGS SHALL BE MADE OF UKPLASTICTED
POLYVINLY CHLORIDE(WPYC) SCHEDIAE B0 OR CLASS 130 CONFORMING TO ASTW
0~1784 OR APPROVED EDUIVALENT (EXTEPY OTMERWSE SHOWN).

m hlllVA.L\E 4, WATER SYSTEM PPE SHALL GEMERALLY BE IMSTALLED LNDERTROUND NO LESS
THAN 300MM DEPTH.
N LCHECK VALVE a#mﬁemmmmumm[mnm
oo = 0N OUTSOE DAMETER (0.0}
[ ReEDUCER AR {1 1/77) = SO DUTSIDE DUMETER (00
220 (1 176 = 40 0.
—@ HOSE BIEB 25 (1% = Ina 00,
206M (3/47) o 25 OO,
=4 [BLIND FLANGE 1504 (1/2) = 20 0.0
B. THS DRAMNG IS FOR GROO0NG PURPOSES DALY,
m‘r oL E
WATER K
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TO RAIN GUTIER

25¢ INLET NOZZLE
WITH PLUC
OVERFLOW
POL NE OUTLET
WATER TENK
1 RS GATE VALVE
(BRONZE}

25¢ DRAIN NOZZLE WITH
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FRONT VIEW
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FROVIDED WITH A PLUG

1000 LITERS

GATE VALVE
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25»% uPVC PIPE
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LEFT SIDE VIEW

FOR INTECONNECTION
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NOZZLE
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258 INLET
NOZZLE
WITH PLUG
TOP VIEW

FOR
INTECONNECTION
1 TO RAIN GUTTER

PROVIDED
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VALVE BOX
(700 X 700 X 750 DEPTH)

INTERCORNECTION TO
OIL-WATER SEPARATOR

EL OiL PUMP
ROUSE AREA

F-010

f0-65-010

DRAN PIT
{600 X 600 X 750 DEPTH)

FO-50-011

3F0-50-011 ’_’I

011

FO-50-011

ﬂﬂ‘li

NOTES:

-

LI

™

AL DMENSIONS ARE N MLLIMETERS UNLESS OTHERWISE SPECIFIED.

AL PPNG, PPE SUPPORTS AND FITTINGS, VALVES AND ACCESSORIES SHALL BE SUPPLIED,
INSTALLED AND TESTED BY THE CONTRACTOR. PPES ARE GENERALLY INSTALLED ABOVE
CROUND EXCEPT FROM PUMPHOUSE TO POMERHOUSE (UNLESS GTMERMSE SHOWN ON THE
ORAWMNG} WHICH SHALL BE INSTALLED UNDERGROUND. (NOT 1ESS THAN 300 MM
SNDERCROUND)

FUEL OL PPES SHALL CONFORM TO ASTM A53 GRL B, SCAMLESS  AND SCHEDULE 40.
MATERIALS FOR VALVES G5MM# AND ABOVE SHALL BE CAST IRDH AND CAST BRONZE FOR 50
Ml ¢ AND BELOW.

REFER TO CWAL DRAWNGS FOR THE DETALED DRAWNGS OF TANK FOUNDATION/BUND WALL,
ORAIN PIT AND VALVE BOX

VALVE NSIDE ORAIN VALVE BOX SHALL BE PROPERLY SUPPORTED.

DRAN PPE FROM DRAN #T UP TO THE DXSTING DRANAGE SYSTEM SHALL BE MADE OF uPWC,
SCHEDULE B0 OR CLASS 150 CONFORMING 70 ASTW D-1784 OR APPROVED EQUIVALENT.

F.0. STEEL PPES WHICH ARE BURIED UNDERGROURD SHALL BE APPLED WITH 6 MM THICKNESS
OF ASPHALT WTE OR APPROVED EQUIVALENT. PRIOR TO APPLICATION OF ASPHALF WMTE,
EXTERNAL SURFACES SHALL BE PRMED WTH 2 COATS OF COAL TAR EPOXY POLYAMDE OF
170 MICRONS PFT EACH COAT.

THE CONTRACTOR SHALL SUPPLY FLEXIBLE HOSE NOT LESS THAN 5G Mue AND J METIRS
LONG ATIED WTH STEEL PWPE NOT LESS THAN 50 MM # FOR RANDUNG FUEL OIL FROM A 210
CONNECTION AT F. 0. TRANSFER PUMP SUCTION. THE MLEXIBLE HOSE
SHALL BE MADE OF SYNTHETIC RUBBER TUBE, REINFORCED WITH SPRAL-PUED SYNTHETK

B3
573
H

LEGEND:

= FUEL UNE

- GATE VALVE {NORWALLY OPEN)
— GATE VALVE {NORMALLY CLOSE)
- GLOBE VALVE

- PLTER

- BUND FLANGE

= CHECK VALVE
~ FUEL FLTER
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~ REDUCER
~ FLOW METER

.roxNzL I xxx|
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Fl - FLOW INDICATOR
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PIPE DESIGNATION LEGEND:
FO~20-008
SYSTEM (FUEL OiL) —
NOMINAL PIPE SIZE (DIA.}
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NOTES:

CAP FOR SOUMDING
] g 1. THIS DRAWNG IS FOR BiDDNG PURPOSES ONLY;
2 AL DIMENSIONS ARE W MLLMETERS UNLESS OTHERWSE

20
\ / SPEGRIED;
L\ ﬁ-@—;p” 3. ELEVATON OF DAY TANK SHALL NOT BE LESS THAN THOSE
= MNOICATED OM RELEVANT CIVIL DRAWINGS, BUT MAY BE
500 ¢ WANROLE WTH
| | m B n — 1§ ol ADWSTED/MCREASED TO CONFORM WITH THE ENGINE
37 REQUIREMENTS PER MANUFACTURER'S RECOMMENOATION;
oo @ e veNT| 4 THE TANK SHALL BE SHOP-FABRICATED, RECTANGULAR MADE
OF ASTM A 36 OR APPROVED EQUAL WITH MANAIUM
THICKNESS OF § M, WTH INTEROR AND EXTERIOR COATING
INSDE STANLESS PWPE
e e ry e A TO CONFORM WITH THE TECHNICAL SPECIFICATIONS CLAUSE
PWPE
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E
3
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OW-11.%
». g g 5. EACH DESEL CENERATMG SET SHALL BE PROVIDED WTH
— 7 & FUEL DAY TANK:
,  LEVEL SWTCH FOR HIGH AND LOW LEVEL ALARM SHALL BE
PROVDED AND TG BE MONITORED AT THE GENERATOR
o CONTROL & PROTECTION PANEL LOCATED AT THE CONTROL
ROOM; AND

BRONZE GATE BRONIE
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PLAN (FUEL STORAGE TANK)
SCALE 1:40
NOTES:

1 AL D(MENSIONS ARE I8 MLLIMETERS UNLESS OTHERWSE SPECHIED.

2 REFER TO CIVL DRAWNGS FOR THE DETALS OF TANK FOUNDATION,
CONTAINMENT WAL, DRAM PIT/NTCH AND CONTAINMENT ACCESS
LADDER.

3 REFER TO ORAWNGS NOS.Phg$7-BDM-17.006 TO Pkgd7-B0U-17.014
FOR OETAILS OF TANK APPURTENANCES.
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NOTES:

1.
2

ALl DIMENSIONS ARE IN MILLUMETERS UNLESS
OTHERWISE SPECIFIED.

THE FUEL OIL STORAGE TANK SHALL BE DESIGNED
AMD CONSTRUCTED TO CONFORM WITH THE
REQUIREMENTS OF THE LATEST EDITION OF AP1 650
AND THE MINIMUM REQUIREMENTS SHOWN ON THIS
DRAWNG OR AS SPEQAED IN THE TECHNICAL
SPECIFICATIONS.

ODETAILED ODRAWNGS AS REQUIRED SHALL BE
SUBMITTED BY THE CONTRACTOR FOR NPC
REVIEW/APPROVAL.

NOZZLES FOR HEAT DETECTOR ARD FOAM NOZZLE
SHALL BE SUPPUED WITH THREADED CAP AND
BUND RUANGE, RESPECTIVELY.

5. AL WELDING WORKS SHALL CONFORM TO THE

REQUREMENTS OF THE SPECIFICATION AND AP1 650.
TANXK  NOZZLES, CAGED LADDER SHALL BE
INSTALLED BASED ON TANK ORIENTATION,

5
§
S SHLL AR
§
§
2990 2440 2440 2440
2600
7854
SIDE ELEVATION SHELL PLATE ARRANGEMENT
B0# INLET NOZ2LE .
. - S8 THC ROOF FLATE
: @? N
! :[l - m | — 1o w1
Tt : R
- J6S08 MOCF MANROLE
“— ]’
2500
2500
BOTTOM PLATE ARRANGEMENT
ROOF PLATE ARRANGEMENT
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SHELL PLATE

S PLATE
TYPICAL 50 X 50 X6
ANGULAR BAR BRACING
FURLY WELOED TO
SHELL PLATE

GAUGE HATCH NOZZLE AND STRIKING PLATE

LDCATE NEAR THE OUTER OF THE ROOF

100 RETURN ELBOW

STAINLESS SIEEL MESH W/STRAP

“\\_\
’ SUP ON FLANGE
100 A-53 SCHED. 40 PPE

ROOF PLATE (5 THKX}

]

215

RENFORCING PLATE (6 THICK)

ROOQF OPEN VENT
(MAYBE WNSTALLED AT CENTER OF ROOF)

S0 M ¢ NPS COUPUNG WTH THREADED CAP

©

e 1
120

215

REINFORCING PLATE FOR 100 & VENT NOZZLE

N N\

U

AN

AN NS "

VARES (NEAR THE CENTER OF

JANK)

HEAT DETECTOR NOZZLE

NOTES:

1
Z

. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWSE SPECIFIED.

THE FUEL OL STORAGE TANK SHALL BE
CONSTRUCTED TO CORFORM WATH THE REQUIREMENTS OF THE
LATEST EIXTION OF AP1 650 AND THE MINMMUM REQUREMENTS
SHOMN ON THIS DRAWNG OR AS SPECFIED (N THE TECHNICAL
SPECINCATIONS.

DETAILED DRAWINGS AS REQUIRED SHALL BE SUBMITTED BY THE
CONTRACTOR FOR NPC REVIEW/APPROVAL

4. NOZZLES FOR HEAT DETECTOR AND FOAM NOZZLE  SHALL BE

SUPPLIED ¥ATH THREADED CAP AND SUND FLANGE, RESPECTIVELY.
ALL WELOING WORKS SHALL CONFORM TO THE REQUIRENENTS OF
THE SPECFICATION AND API B5Q.

NATIONAL POWER CORPORATION
AGRAM ROAD, DILIMAN, QUEZON CITY

PROJECT: SUPPLY, DELIVERY, INSTALLATION, TEST, AND COMMISSIONING OF Z X X0 KW
&

LOCATION: TAMOU-RATC, LLARC SIAY

OIESEL SETS.
BALANCE OF PLAMT FOR THE ELECTRIFICATICIN OF NEW AREAS IN UAX. SULY

{10 KL FUEL OIL STORAG)

TE:
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' 150
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TE WELD
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3 9 2
[ a]
BOLT HOLE 369 3
M~
BRACKETS SUPPLIED TO BE -
WELDED ON SITE TO SULT LOCATION 0
OF_HOLDING-BOWN BOLTS 5
TANK SHELL
L
VIEW A VIEW B
HOLDING DOWN BOLTS DETAILS
NOTES:
1. AL DINENSIONS ARE (N WLUMETERS UNLESS
OTHERWSE SPECIIED.
750 2 THE FUEL OIL STORAGE TANK SHALL BE CONSTRUCTED
TO CONFORM WATH THE LATEST EDITION OF APl 650
500 . AND THE NINMUM REDUIREMENTS SHOWN ON THIS
@. ORAMNG OR AS SPECHIED % THE TECKNICAL
SPECFICATIONS. .
TANK SHELL 3 OETAMLED ORAWNGS, F NECESSARY SHAUL BE
SUBMITTED BY THE CONTRACTOR FOR NPC
REVIEW/APPROVAL
= 4. ALL WEIDING WORKS SHALL CONFORM TO THE
0 REQUIREMENTS OF THE SPECIFICATION AND AP{ 650,
3 5. REFER TO RELEVANT CIVL, DRAWNGS FOR DETALS OF
FOUNDATION BRAWINGS.
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g M
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NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWSE SPECIFIED.
FRONT VIEW SECTIONAL VIEW EXTERNAL VIEW 2 THE FUEL OIL STORAGE TANK SHALL BE CONSTRUCTED T0
COHFORM WITH THE LATEST EDITION OF AP 650 AND THE MRMMLUM
REQUIREMENTS SHOWN ON THIS ORAWNG OR AS SPECFIED N THE
TECHNICAL SPECFICATIONS.
3. DETAILED DRAWNGS, IF NECESSARY SHALL BE SUBMITTED BY THE
COHTRACTOR FOR HPC REVIEW/APPROVAL.
4. Al WELDING WORKS SHALL CONFORM TO THE REQUIREMENTS OF
240 THE SPECIICATION AND AP1 650.
5. CALIBRATION SCALES SHALL BE PAINTED ON THE TANK AND SHALL
— 240 BE LARGE ENOUGH SD IF CAN EASLY BE WISIBLE FROM THE
CONTROL ROOM / POWERHOUSE
6. SZE AND DIMENSIONS OF FLOAT AND BOARD TANK GAUGE

6 THKK PLATE / ® 150 - ASSEMBLY MAY BE MODIFIED ™ COORDINATION WITH THE DEVCE
SUPPUIER.
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UNLESS OTHERWISE

PROVECT: SUPPLY, DELVEAY, IRSTALLATION, TEBT, mnmmmw:xmm

LOCATION: TANOU-BATO, LUMK, JULL

DALAMCI OF PLANT FOR THE ELECTRIICATION OF HEW AREAS t LUK, S

1. ALL DIMENSIONS ARE N
SPECIAED.

2, THE FUEL OIL STORAGE TANK SHALL BE CONSTRUCTED TO
CONFORM WITH THE LATEST EDITION OF APl 650 AND THE MINIMUM

MILUMETERS

™ TANK LADDER AND RAILING DETAILS
(10 KL FUEL OIL STORAGE-TANK}

REQUIREMENTS SHOWN ON THIS DRAWING OR AS SPECIFIED IN THE
TECHNICAL SPECIFICATIONS.
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3. DETAILED DRAWINGS SHALL BE SUBMITTED BY THE DERGNED .3 ¥
SUPPLIER/CONTRACTOR FOR NPC REVIEW/APPROVAL. DRAWN .2
4, ALL WELDING WORKS SHALL CONFORM TO THE REQUIREMENTS OF PRICIPAL BHOR. L ARGHT.
THE SPECIFICATION AND APl 650. ENILORGTT
5. NOZZLE FOR 7YANK SHALL BE |INSTALLED BASED ON TANK are,
ORIENTATION SHOWN ON PLANT'S LAYOUT.
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PLANT'S LAYOUT.
6. THE ERECTION PROCEDURE FOR DRAW OFF NOZZLE SHALL INCLUDE
THE FOLLOWNG STEP PER AP1 650:
A A HOLE SHALL BE CUT N THE BOTIOM PLATE OR A SUMP
SHAML BE PLACED IN THE FOUNDATION BEFORE BOTTOM
PLACEMENT;

WTH THE LATEST ETION OF AP1 650 AND THE MINWAA
REQUIREMENTS SHOWN ON THIS DRAWNG OR AS SPECFED IN THE

" oo UL uE ! ! TECHNICAL SPECFICATIONS.
ue 3. DETALED ORAWNGS, # NECESSARY SHALL BE SUBMITTED BY THE

Ko MC (A3 61 B 300 )  ELALE IRE o4 TINE Lz CONTRACTOR FOR NPG REVIEW/APPROVAL.

B R 4. ALL WELDING WORKS SHALL CONFORM TO THE REQUIREMENTS OF THE
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DETAIL B

1. AL ODIMENSIONS ARE IN MILLMETERS UMLESS OTHERWISE
SPECFIED.

2. THE FUEL OL STORAGE TANK SHALL BE CONSTRUCTED TO
CONFORM WITH THE LATEST EDITON OF APl 650 AND THE
WNMM  REQUIREMENTS SHOWN ON THIS DRAWMNG OR AS
SPECHED IN THE TECHNICAL SPECFICATIONS.

3. DETALED DRAWNGS, IF NECESSARY SHALL BE SUBMITIED BY THE
CONTRACTOR FOR NPC REVIEW/APPROVAL.

4, AL WELDING WORKS SHALL CONFORM TO THE REQUAREMENTS OF

THE SPECIFICATION AND API 650,

5. PIPE SHALL CONFORM TO ASTM A, 53 GR B, SCHEMRE 40 AND

SEANLESS PPE
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NOTES:

. AL DMENSIONS ARE IN MEUMETERS UNLESS
OTHERWISE SPECIFIED.

2 THE FUEL ON STORACE TANK SHALL BE CONSTRUCTED
TO CONFORM WITH THE LATEST EDITION OF APY 650
AD THE WNMUM REQUREMENTS SHOWN ON THS
DRAMNG OR AS SPECRED IN THE TECHNICAL
SPECIFICATIONS.

3. ODETALED ORAWNGS, IF NECESSARY SHALL BE
SUBMTTED 9Y THE CONTRACTOR FOR  NPC
REVEW/APPROVAL.

4. THE COHTRACTOR MAY PROPOSE DIFFERENT MANHOLE
HINGE DETAL. SUBKECT TO NPC'S APPROVAL

5. AL WELDWG WORKS SHALL CONFORM TO THE
REQUIREMENTS OF THE SPECICATION AND API 650.
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NOTES:

1. AL DIMENSIONS ARE IN MKUMETERS UNLESS OTHERWSE
SPECIFED.

2 THE FUEL OIL STORAGE TANK SHALL BE CONSTRUCTED TO
CONFORM WITH THE LATEST EDITION OF APl 650 AND THE
MMINUM REQUIREMENTS SHOWN ON THIS DRAWMNG OR AS
SPECIFIED IN THE TECHNICAL SPECIFICATIONS.

3. OETALED DRAWNGCS, W NECESSARY SHALL BE SUSMITTED
BY THE CONTRACTOR FOR NPC REVIEW/APPROVAL.

4 AL WELDING WORKS SHALL CONFORM TO THE
REQUIRENENTS OF THE SPECIRICATION AND AP B50.
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LEFT SIDE VIEW RIGHT SIDE VIEW

NOTES:

s 1. THE ENCLOSURE SHALL HAVE THE FOLLOWING FEATURES:

e 85 d8A SOUND PRESSURE LEVEL AT 1 UETER

Y POINT OF THE ENCLOSURE

MMM THICIESS OF WALL /RODF ENCLOSURE

ANLESS BOLTS AND HENGES

WMTHSTAND 250 KPH WIND VELOCITY AND/OR AS

SPE IN THE LATEST EDITION OF NATIONAL STRUCTURAL CODE

OF THE PHILIPPINES.

2. THE SUPPLIER SHALL SUBMIT DRAWNG DETAILS OF THE ENCLOSURE
FOR NPC REVEW AND APPROVAL.

3 THE MONITORING/CONTROL - POINTS AT MONTORING PANEL SHOWN
HEREIN ARE MINIMUM REQUIREMENTS. ADDITIONAL MONITORING POINTS
AND ITS ARRANGEMENT MAY BE PROVIDED AND ARRANGED PER
MANUFACTURER'S STANDARD SUBJECT TO NPGC APPROVAL.

4, RAIN TEST EQUIVALENT TO 100MM PER HOUR SHALL BE CONDUCIED
TO ENSURE THAT RAIN WATER IS FREVENIED FROM ENTERING THE
ENCLOSURE.
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NOTES:

1. THE DRAWING SHOWS TYPICAL REQUIREMENT FOR ENGINE CONTROL

AN MONITORING.
2. THE LOCATION AND CONFIGURATION OF THE LOCAL PANEL AND

ARRANGEMENT OF THE MONITORING/METERING (NDICATORS SHALL
BE MANUFACTURER STANDARD.

LOCAL CONTROL PANEL

A

INSTRUMENT PANEL
(METERING AND INDICATION)

AIRFILTER + | ENGINE RPM METER
2 | HWUR WETER

3 BATTERY VOLT METER

4 WATER TEMPERATURE GAUGE

5 OlL TEMPERATURE GAUGE

— . h 6 Ol PRESSURE GAUGE

7 START BUTTON

ALTERNATOR J 8 | INDICATNG LIGHT LOCAL
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SECTION IX - BID DRAWINGS

EW - ELECTRICAL DRAWINGS

DRAWING NO.

LuukDPP-BDE-17.001

LuukDPP-BDE-17.002

LuukDPP-BDE-17.003
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LuukDPP-BDE-17.007
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LuukDPP-BDE-17.009

LuukDPP-BDE-17.010

LuukDPP-BDE-17.011

LuukDPP-BDE-17.012

LuukDPP-BDE-17.013

TITLE

SINGLE LINE DIAGRAM

LV SINGLE LINE DIAFRAM AND LOAD SCHEDULE

EQUIPMENT LAYOUT

15kV SWITCHYARD

SECTIONS

GCPP LAYOUT (CONTROL ROOM)

LIGHTING & POWER LAYOUT (CONTROL ROOM)

OUTDOOR LIGHTNING (CONTROL ROOM)

LIGHTING & POWER LAYOUT (BUNKHOUSE &
STORAGE ROOM AND GUARDHOUSE)

PUMPHOUSE POWER SUPPLY SYSTEM

LIGHTING LAYOUT (HAZARDOUS & SOLID WASTE
AREA)

PERIMETER LIGHTING LAYOUT

UNDERGROUND CONDUIT LAYOUT (480V & 15kV
SYSTEM)
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UNDERGROUND CONDUIT LAYOUT {240V SYSTEM)

GROUNDING GRID SYSTEM LAYOUT

CONTROL ROOM INCOMING/OUTGOING CONDUIT
DETAILS

GENERATOR AND POWER TRANSFORMER
INCOMING/OUTGOING CONDUIT DETAILS

POWER TRANSFORMER & PERIMETER LIGHTING
GROUNDING DETAILS

GENERATOR CONTROL & PROTECTION PANEL
LAYOUT (GCPP)

DETAILS OF LIGHTING FIXTURES

PERIMETER LIGHTING & ALTERNATOR SPACE
HEATER CONTROL CIRCUIT

LIGHTNING PROTECTION SYSTEM DETAILS
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NOTES:

1. THE SUPFUER SWALL PROVMDE PROTECTION MODULE EQUPPED WITH THE
ENGINE~GERSRATOR PROTECTION AS SHOWN

3. TRP AND FAULT ALIRN/SCHAL FROM THE GENERATOR TRANSFORMER SHALL.
BE ICLUDED (N THE EHGNE-GENERATOR ANNUNCWIOR SYSTEW
i 4 GROUT PROTECTIONS OF INSTRUUENT TRANSFORUER SHALL BE DETERMNED
R BY THE SUPPUER
5. GENERATOR-TRANSFORMER GROVMD FAULT PROTECTIGN SHALL BE SET AMD
COORDINATED AT THE GERERATOR CONTROL & PROTECTION MODULE (GCPN)
0D

ACCORDANCE TG THE REQUREMENTS OF SECTION ¥t~ TECHNICR
SPECFICADONS

I8 32 1A

T5fa1105 g

0305 0 LEGENDS & SYMBOLS:

j. ; FOS - FUSE DISCONNEG! SWICH

T W~ UGHTMNG ARRESTER
©— - CURRENT TRANSFORMER

138 BUS, 20 ASA
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a ~ FREQUENGY RELAY (UNDER/OVER)
A=~y O Rp—e- | g 10 LD e EEVPRIN 201/58 - UNDER/OVER-VOUTACE RELAY
5]} -~ VOUTAGE RESTRANED OWERCURRENT RELAY
S0/51 - PHASE QVERCURRINT RELAY
FDS, 164 3t4 Fos, A B4 SON/STN - RESIDKUAL OVERCURRENT RELAY
316 = CROUND OVERCURRENT RELAY
- ICe3ora % - HEGATVE SEQ CURRENT RELAY
e 7 At e 170 s |—cm 3 - REVERSE PONER RELAY

7 - OVERSPEED RELAY

2500, B 1/0.48% = A, €0 Gamm‘“ i_j a" j"gm“m' STATION SERVICE AT & LKA, LOAD SHARING FUNCTION
.8/0.48%¢ - 138/0. G
3-Ph, NN 53 3-Ph, YHdT1 1SR, 7977.24kY, 1~Ph DIGITAL MULNI-PONER METER (BPM}

Y
= - W
« VOLT-AMPERE
- VOLT-AMPERE, REACTME
b — - WAT-HUR
RoC8 = VA-HOUR
0K, 600, -, 1A D - Vbt
S PROTECTIOR - FREQUENCY
i - POWIR FACTOR
3 & 0 LM YOLTAGES
0305 ¢ 0 NEUTRAL WOUTAGES
0 UNE CURRENTS
0 NEUTRAL CURRENTS
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2=0mm' TN 600V INSIAATED COPPIR CABLE
1=8.0mm' THHN 00V INSULATED COPPER CABLE (G)

24VAC LPP

- ..,%) b __,%) -

NOTES:

1. LOAD SCHEDULE WCLUDING BREAKER RATNGS, CABLE SIZES, QUANTITES,
ETC. ARE TENTAIVE SUBSECT TO FINAL LAYOUT AND ACTUAL LOAD
REQUIREMENTS OF THE PROJECT. CRANGES, IF ANY, SMALL BE RERECTED IN
A NEW LOAD SCHEDWE TO BE SUBWTIED TO NPC FOR REVIEW AND
APPMA.L

2. AL EXPOSED CONDUTT RUNS SHALL BE HOT DIPPED GALVANIZED RIGD
STEEL CONQUN (RSC) WPE. ALL OTHER EMBEDDED TO CONCRETE AND
RUNMENG UUNDERGROUND SUCH AS FOR PERIMETER LIGHTINGS SHALL BE
WPVC TYPE FOR MINSTALLATION REQUIRING PYC 1O RSC COMMECTION, THE
SUPPUER SHALL MENTFY THE PROPER AND APPROVED TYPE OF CONNECTOR
FOR SUCH CONHECTION

3. KULOWATT-HOUR METER AS SHOWN SHALL BE INSTALLED INSIDE THE
CONTROL ROOM. ACCURACY CLASS SHALL BE %055 OR BETRER

T 10 L7 =
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LV SINGLE UNE DIAGRAM

LOAD SCHEDULE
ol LOCATION DESCRETON ar|w| v | alcs wes conout
FOTURE TIPE W 3
1 {cowmeor Roou 204 | 230 | ae [ umr | Zo3Emm Dem o | 20w o mse
RXTURE TYPE B b |
COWENERE OUTLET 3
2 )oowTROL Roou 720 | 230 [ 803 | roar | Zo3EmI DA | 2ok o Rse
CONVENENCE OURLET, w9 1
T P — 3 200 DA RS
.
3 FOTURE TYPE ‘A" 1| 282 | 30 |10 | 2oy i 333, AN
=350 T ) | o o vt
CONVENENCE QUNLET, WP 1
2-35mm’ THEN
4 | RESOUSE MO FORGE | ComVENIDICE OULET 4| 720 | 330 | 343 | 20ar | §3ETT T (o) | SO D Rsc
S, 1-6M PUMP IOTOR [ 254 DA WP
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NOTES:

40000

40000
4 1. ALL DIMENSIONS AS SHOWN ARE IN NETER UNLESS OTHERWISE INDICATED
) 2 REFER TO DHG NO. LkDPP-BDE-17.004 FOR CLEARANCES OF EQUIPENT
2 INSIDE THE SWITCHYARD
3. WORK THIS DRAWING WITH THE RELEVANT CEAD AND WED DRAWINGS
-
b LEGENDS:
@ — MODULAR DIESEL GENERATOR
£
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NOTES:

1. ummm‘t&mmumssommmﬁo
2 CRUSHEID ROCKS/GRAVEL SURFAQNG SHALL BE HSIOE  THE

SURFACING SHAUL B€ EXTERDED 1 UETER OUTSE THE SWITCHYARD
SLCLUSIGN FENCE AS SHOWN

3. AVERAGE DUAMETER OF CRUSHED ROCKS/GRAVEL T0 BE USED FOR
SWITCHYARD CRUSHED ROQUS/GRAVEL SURFACING SHALL BE SOuM

4. SEE DWG NO, LuADPP-BDE-17-005 FOR SECTIORS

5 WORK THIS DRAWING WITH THE RELEVANT CEAD AND WED DRAWINGS

LEGENDS:

| 150MM THICK
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1 LNLESS QTHERWISE
2 TWO () SPARATE 23Al 24 RSC COMOUT SHAL EE USED FOR VT A T
3 0 BUMG WETER
AUTORANG  CROUT  REOOSER i DAL B INSTALED WSOE THE
CONTROL RONZ. Frutl LOCATON Sl BE DETDWEMD 6Y THE SUPPUER O &S
— PER DRECTON FROM KPC'S ATHORZED REPRESENTATMG
] o 4, CROUKDIRG STSTER AS H0WH SMALL % BONDED USHG EXQTHERWC WELDMG T0
Ll THE PLANT GROUKONG CRO SYSTEM
5 AL DNE HADWARE SUCH BOUTS, M5, WASHERS, ETC. T0 COMPUTE M
g ASSEWOLY AND/OR SSTALAION AS SHOWN Sl 9€ DETERWMED BY
= & ANCHOR LOG SHALL BZ SURED AT WO LESS THAN 1400MM FRON THC FDNSHED
—_r— 7. CRUSHD RIDS ® N THE PLANT [WTIRE SWTCHYA)
SECLUSOR AF WO LESS THAR 1504 OEPTH FROM PINGHED LE
B COMDUT SUPPORT B THE 9PPULR CORDUT SHNA BE
] SUPPORTED AT INTERVAL WOT 3
E 9. REFER TO DWG NO. LuukDPP-BOE-17.022 FOR TME OETALS OF
LIGHTRING PROTECTION SYSTEM
1 = 301t STEEL POLE, OCTAGONAL. HOT DiP GALVANIZED (HOG)
2 - 25it STEEL POLE, OCTAGDNAL, HOT O GALVANIZED (HDG)
3w 1/0 AWG ACSR
4 - 15KV 1C-30SQMM XLFE POWER CABLE
3 — 15KV AUTORATIC CIRCUIT RECLOSER (ACR)
6 . 15KV FUSE DISCONNECT SWITCH wiTH UGHTNING ARRESTER
7 — 15KV VOLTAGE TRANSFORMER
B — 154V CURRENT TRANSFORMER
. 2 = CROSSARU, HOT QIPPED GALVAMIZED
SEE OETAL W @ 10 — X BRACE, HOF DIPPED CALVANIZEQ
11 = TENSION INSULATORS
q 12 = DEAD—END/STRAN CLAWP
s 13 « HOT LINE CLAMP
14 ~ TERMINATOMN KIT

FRONT ELEVATION SECTION A-A 2¢ = SERVICE ENTRANCE CAP
25 — GROUND CLANP
26 — CONDUIT SEALANT
27 = CORNECTOR, COMPRESSION TYPE
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15 — BILUNG LETER (REFER TO OETAL "A")

16 = 3/6" HiGH STRENGTH GRADE STEEL, HDG

17 = 1/0 AWG INSULATED JUMPER CONDUCTOR

18 — RIZD STEEL CORDUIT, EDG, 11080 DA

19 = CONDUIT (REFER TO LOAD SCHEDULE)

20 — PN TYPE INSULATOR

21 = STATION SERVICE TRANSFORNER

22 — STATION SERVICE TRANSFORMER WOUNTING BRACXET
23 - SPOOL INSULATOR
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NOTES:

ALL DIUENSIONS ARE M MILLIMETERS UNLESS OTHERWSE INDICATED

IN

2 REFER 70 DWG NO. LuukDPP-8DE-17.01¢ FOR THE DETALS OF
GENERATOR CONTROL & PROTECTION PANEL {GCPP)

3. FINAL LAYOUT OF CONTROL ROOM SHALL BE REFERRED TO RELEVANT
CEAD DRAWINGS

4. LOCATION OF AUTOMANIC CIRCUIT RECLOSER CONTROLLER INSIDE THE
CONTROL ROOM SHMALL BE DETERMINED BY THE SUPPLIER OR AS PER
DIRECTION FROM NPC'S AUTHORIZED REPRESENTATIVE

LEGENDS:

@ — GENERATOR CONTROL & PROTECTION PANEL (GCPP}

LPP — LIGHTING AND POWER PANELBOARD
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NOTES:

ALL DIMENSIONS ARE IN MILUMETERS UNLESS OTHERWSE INDICATED
AL EXPOSED CONDUIT RUNS SHall BE HOT DiPPED GALYAKIZER RIGD STEEL
CONDUT  (RSC) TYPE. ALL OTHER EMBEDDED YO COONCRETE AND RUNMNG
UNDERGROUND SUCH AS FOR PERMETER UGHTINGS SHALL BE uPVC TYPE. FOR
IHSTALLATION REQUKRING PYC TO RSC CONNECTION, THE SUPPUER SHALL IDENTIFY
THE PROPER AND APPROVED TYPE OF CONNECTOR FOR SUCH APPUCATION

3. USED HOT OPPED GALVANIZED METALUC TYPE HOXES (LE

UTIUTY/OCTAGONAL /SQUARE BOXES) TO BE USED FOR SWTCHES,
. CABLE  SPLICING, AND UGHTING  FIXTURES  FOR

EXPOSED/SURFACED MOUNTED INSTALLATIONS OTHERWMSE EMBEDDED TO
CONCRETE, USE uPVC TYPE

4. REFER TO DWG NO. LwkDPP-BDE-17.002, QOB, 016, 020. 021 FOR
REFERENCE

5. FINAL LAYOUT OF COHTROL ROOM SHALL BE REFERRED TO RELEVANT
CEAD DRAWINGS

LEGENDS:

Hb — AXTURE TYPE "A°
(SWALL LETTER DENQTES LIGHTING TO BE CONTROLLED)

b — FAXTURZ TYPE "8"

(SMALL LETTER DENOTES LIGHTING TO BE CONTROLLED)

— CIRCUIT HOMERUN

— CONTROL SWITCH. FOR PERIMETER UGHTS
(REFER TO DWG NO. LuukDPP-B0E-17.021)

— CONTROL SWITCH

{SUALL LETTER DENOTES LIGHTIRG TO BE CONTROLLED))
— CONVENIENCE QUTLET, 2 GANG
-~ CONVENIENCE OUTLET FOR EXHAUST FAN (EF)

— EXHAUST FAN UNIT

T — UGHTING CONTROL CIRCUIT

— POWER CIRCUIT
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NOTES:

1
2

4.
5.

ALL DIRENSIONS ARE IN MILUMETERS UNLESS QTHERWASE INDICATED

ALl EXPOSED CONDWNT RUNS SHALL BE HOT DIPPED CALVANIZED RKGXD STEEL
CONOUIT (RSC) TWPE. ALL OTHER EMBEDOED 10O CONCRETE AND RUKNING
UNDERGROUND SUCH AS FOR PERIMETER UGHTNGS SHALL BE uPvC TYPE. FOR
INSTALLATICN REQUIRING PVC TO RSC CONNECTION, THE SUPPLIER SHALL DENTIFY
THE PROPER AND APPROVED TYPE OF CONNECTOR FOR SUCH APPUCATION

USED HOT OIPPED GALVAMIZED METALUC TYPE BOXES  (LE.
UTIUTY/OCTAGONAL/SQUARE BOXES) TO BE USED FOR SWTCHES,
OQUTLETS, CABLE  SPUCING, AND  LIGHTNG RAIXTURES FOR
EXPOSED/SURFACED MOUNTED INSTALLATIONS OTHERWISE EMBEODED TO
CONCRETE, USE uPYC TYPE

REFER TO DWG NO. LuukOPP-BDE-17.002, 007, 020 FOR REFERENCE
FINAL LAYOUT Of CONTROL ROOM SHALL BE REFERRED 10 RELEVANT
CEAD ORAWNGS

LEGENDS:

b ~ FIXTURE TYPE “B"

(SMALL LETIER OENDTES LIGHTING TO BE CONTROLLED)

O — CIRCUIT HOMERUN

— POWER CIRCUIT

omex Z30) NATIONAL POWER CORPORATION
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POWER LAYOUT
/" (BUNKHOUSE & STORAGE ROOM)

NOTES:

1. ALL DIMENSIONS ARE 4 MILLIMETERS UNLESS OTHERWSE INDICATED

2. AL EXPOSED CONDUT RUNS SHALL 8 HOT CHPPED GALVARIZED RIGID STEEL
CONDUIT  (RSC} TYPE, M4 OTHER EMBEDDEC TO CONCREJE AND RUNNING
UNDERGROUND SUCH AS fOR PERIMETER UCHNMKGS SHALL BE uPWC TYPE. FOR
NSTALLATION REQUIRING PVC 10 RSC CONNECTION, THE SUPPUER SHALL DENTIFY
THE PROPER AND APPROVED TYPE OF CONNECTOR FOR SUCH APPUCATON

3. USED HOT OIPPED GALYANIZED METALLUC TYPE BOXES  (LE

UNUTY/OCTAGONAL /SQUARE BOXES) TO BE USED FOR SWITCHES,

OUTLETS, CABLE SPUCING, AND  LIGHTING FIXTURES  FOR

EXPOSED/SURFACED MOUMTED INSTALLATIONS OTHERWISE EMBEQDED TO

CONCRETE, USE uPYC TYPE

REFER TO OWG NO. LuukDPP-8DE-17.002, 008, 020 FOR REFERENCE

FINAL LAYOUT OF CONTROL ROOM SHALL BE REFERRED TO RELEVANT

CEAD DRAWINGS

6. ELECTRICAL SYSTEM FOR CUARDHOUSE SHALL UNUZE uPYC CONDUIT
AND BOXES. THE ENCLOSED MCCB AS SHOWN SHALL BE SURFACE
MOUNTED AND WATERPROOF TYPE

7. ALTHOUGH NOT SPEGFICALLY SHOWN, THE ACTUAL CONNECTION OF
UNDERGROUND wPVC 10 EXPOSED RSC INSTAULATION SHALL BE
DETERMIKED @Y THE SUPPUER DURING IMPLEMENTATION OF THE
PROVECT

bl

LEGENDS:

mb — RXTUYRE TYPE A~
(SMALL LETTER DENOTES LIGHTING TO BE CONTRGLLED)

LIGHTING & POWER LAYOUT
(GUARD HOUSE] — CIRCUIT HOMERUN
Say CONTROL SWITCH
(S4ALL LETTER DENOTES UGHTING TO BE CONTROLLED))
d:JD — CONVENIENCE QUTLET, 2 GANG
UEF ~~ CONVENIENCE QUTLEY FOR EXHAUST FAR (EF)
UWP — CONVENIENCE OUTLET, WEATHER PROOF (WP)
— EXHAUST FAN UNIT
— ENCLOSED CIRCUIT BREAKER
— mmmmim— — UGHTING CONTROL CIRCUM
———————— — POWER CIRCUT
OMHER
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NOTES:

ALL DIMENSIONS ARE IN MILUMETERS UNLESS OTHERWSE (NDICATED

REFER TO DWG NO. LuukDPP-BDE-17.002, 020 FOR REFERENCE

RATINGS OF CIRCUIT BREAKERS AS SHOWN ARE TENTATIVE SUBXECT 10

CHANGE OF UOTOR RATNG TO BE USED OURNG ACTUAL

IMPLEMERTATION

4. mnsmwmnmsuuaemrommm&zm RIGE) STEEL
COMX.HT{RSC)I‘I‘PE.ALLDTI’EREIBEDDEJ CONCRETE  AND  RUNNING
UHDERGROURD SUCH AS FOR PERIMETER UGHTINGS SH-ll.l. 85 uPC TYPE. FOR
INSTALLATION REQUIRING PYC TO RSC CORNECTION, TRE SUPPUER SHALL IDENTIFY
THE PROPER AND APPROVED TYPE OF CONNECTOR FOR SIXH APPLICATION

5. USED HOJ DIPPED CALYANIZED METALUC TYPE B0XES (£
UTIUTY/OCTAGONAL /SQUARE BOXES) TO BE USED FOR SWITCHES,
OUTLETS, CABLE  SPUCING, AND  UGHENG PXTURES FOR
EXPOSED/SURFACED MOUNTED INSTALLATIONS OTHERWSE EMBEDDED TO
CONCRETZ, USE uPVC TYPE

6. POWER SUPPLY FOR UGHTING SYSTEM OF PUMPHOUSE AND HAZARDOUS
& SOUD WASTE STORAGE AREA SHALL BE TAKEN FROM MCC AS SHOWN

7. ALTHOUGH NOT SPECIFICALLY SHOWN, THE ACTUAL CONNECTION OF

UNDERGROUND wPVC TO EXPOSED RSC INSTALLATON SHALL BE

DETERMINED BY THE SUPPUER QURING IMPLEMENTATION OF THE
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________________ e LEGENDS:
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) - 4 : CONTACTOR : 9¢ -~ CONTROL SWITCH
- ;s {SMALL LETTER DENOTES LIGHNING 70 BE CONTROLLED))
3y | MCC | |
EeadSe | | — i — — UGHTING CONTROL CIRCUIT
1 OVERLOAD |
I ! MCC| — uoToR CONTROL CENTER (MCC)
@ : GROUNDING BUS :
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NOTES:

ALL OIMENSIONS ARE IN MILUMETERS UNLESS OTHERWISE INDICATED
REFER TO DWG NO. LuukDPP-BOE-17.002, 010, 020 FOR REFERENCE
POWER SUPPLY FOR UGHTING SYSTEM OF HAZARDOUS & SOUD WASTE
AREA SHALL BE TAKEN FROM MCC AT THE PUMPHOUSE

LIGHTNG CONTROL SWMTCH SHAUL BE LOCATED OUTSIDE THE BUILDING
AS SHOWN AND SHALL BE WATER PROOF

ALL EXPOSED CONDUIT RUNS SHALL BE HOT DIPPED GALVANIZED RIGD STEEL
CONDUT (RSC) TYPE. ALL OTHER EMBEDDED T0 CONCRETE AND RUNNING
UNDERGROUND SUCH AS FOR PERIMETER LIGHTINGS SHALL BE uPYC TYPE. FOR
INSTALRATION REQUIRING PYC 10 RSG CONNECTION, THE SUPPLIER SHALL IDENTIFY
THE PROPER AND APPROVED TYPE OF CONNECTOR FOR SUCH APPLICARION

USED HOT OIPPED CALYANIZED METALUC TYPE  BOXES (LE.
UNUTY/OCTAGONAL /SOUARE BOXES) TO BE USED FOR SMITCHES,
OUTLETS, CABLE  SPLICING, AND  LGHTING  FIXTURES  FOR
EXPOSED/SURFACED MOUNTED INSTALLATIONS OTHERWSE EMBEODED T0
CONCRETE, USE uPVC TYPE

ALTHOUGY NOT SPECIFICALLY SHOWN, THE ACTUAL CONNECTION OF
UNDERGROUND wPYC 7O EXPOSED RSC INSTALLATION SHALL BE
OETERMINED BY THE SUPPLER DURING IMPLEMENTATION OF THE
PROJECT

LEGENDS:

Ejb — PAIXTURE TYPE "A”

So

. — CONTROL SWIICH

— MOTOR CONTROL CENTER (MCC)

— LGHTING CONTROL CIRCUM

(SMALL LETTER OENQTES LIGKTING 70 B8 CONTROUED))
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NOTES:

1.
2.

3
4,

ALL CAMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE INDICATED
EACH PEKINETER UGHTING SHALL BE PROWVIDED WITH OEDICATED CIRCUIT
BREAXER

ALL TAPERED POST SHALL BE PROPERLY GROUNDED

REFER TO DWG NO. LuukDPP-BDE-17.018 & 020 FOR DETAILS

LEGENDS:

En

— FIXTURE TYPE "D°
{SMAL LETYEN DDAATES UGHTING T BE CONTROLLED)

— FIXTURE TYPE "E”
(WAL LETTON DENOTES LGHTING TO B CONTACLLED)

— CIRCUIT HOMERUN

~ REFER TO DWG NO. LuukDPP—BDE-17.021

— UGHTING CONTROL CIRCUIT
— POWER CIRCUIT RUNNING UNDERGROUND
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NOTES:

1. ALL DIMENSIONS ARE IN MILUMETERS UNLESS OTHERWSE INDICATED

2. USE uPVC CONDUIT FOR CRCUITS RUNNING UNDERGROUND. ALL EXPOSED
SHALL 8E IN RSC RACEWAY. SUITABLE CONNECTOR FROM uPVYC TO RSC
SHALL BE DETERMINED AND PROWDED BY THE SUPPUER

LEGENDS:

(5) - oieseL cengrator
(2) — GENERATOR CONTROL & PROTECTION PANEL
(3) — CENERATOR TRANSFORMER

_____ —~ POWER CIRCUIT RUNNING UNDERGROUROD

e G\ﬁ‘“ NATIONAL POWER CORPORATION
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NOTES:
1, ALL OIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWSE INDICATED
4 2. USE uPWC CONDIAT FOR CIRCUITS RUNNING UNDERGROUND. ALL EXPOSED

40000

<] < SHALL BE N RSC RACEWAY. SUITABLE CONNECTOR FROM uPVC TQ RSC
SHALL BE DETERMGNED AND PROVIDED BY THE SUPPLIER
HAZARDOUS 3. TO AVOID OVER-TENSIONING OF POWER CABLE DURING INSTALLATION.
WASTE STORAI PULL BOX AS SHOWN SHALL BE PROVIDED BY THE SUPPUER.
AND LUBE Ot ADDITIONAL PULL BROXES SHALL BE (NSTALLED BY THE SUPPUER IF
RECEIVING AREA A FOUND NEEDED DURING ACTUAL CABLE INSTALLATION

4. REFER TO DWG. NO. LuukOPP-BDE-17.002 FOR CIRCUIT IDENTIFICATION

MATERIALS
RECOVERY
—d]  FacuTY LEGENDS:

— PERIMETER LIGHTING

g ————— ~ POWER CIRCUIT RUNNING UNDERGROUND

-~ PULL 80X/PULL POINT
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NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWSE INDICATED
40000 2. GROUNDING GRID CONDUCTORS INCLUBING ALL GRQUND RODS AS SHOWN
SHALL BE BURIED. INSTALLED, & TESTED BY THE SUPPUER
3. %BGROUNDING CONNECTION BELOW GROUND SHALL BE EXQTHERMIC
TYPE

40000

— g 4. GRID RESISTANCE TEST AFTER THE INSTALLATION OF GROUNDING GRID
SYSTEM SHALL BE COMDUCTED BY THE SUPPUER. THE RESULY SHALL BE
SUBMITED 70 NPC FOR REFERENCE AND FURTHER COMSIDERATION
5. GROUNDING GRID CONDUCTOR SHALL BE BURIED AT LEAST 0.6M FROM
FINISHED GROUND LINE
ALL RISER CONOUCTOR SHALL HAVE COLOR GREEN INSULATION
SEE ALSO DWG NO. LuukDPP-BDE-17.018
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RSTE STORAGH
LUBE OlL,
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RECQVERY ) LEGENDS:

wj= — EXOTHERMIC WELD, CROSS-CONNECTION

(. P lo)
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u¥ FOST b
@ (D — EXOTHERMIC WELD, GROUND ROD CONNECTION
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D 9 ——————  — 22lM" INSULATED RISER CONDUCTOR:

u PERIMETER LIGHTINGS/FLAG POLES
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? = FUEL OIL STORAGE/DAY JANKS
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SECTION "A-A"

— CONCRETE ENCASEMENT

FROM
GENERATOR

FROM
GENERATOR

t——~———] CONTROLS/INSTRUMENTATIONS
————| POWER

_]‘——{ GCPP's

CONCRETE ENCASEMENT

———| CONTROLS/INSTRUMENTATIONS

——] Power

0 0
TRANSFORMER  TRANSFORMER

SECTION "B-B"

NOTES:

ALl OIMENSIONS ARE N MILLIMETERS UNLESS OFHERWSE
INDXCATED

TO PROTECT THE CONDUIT FROM POSSIBLE DAMAGE. HEIGHT OF
CONCRETE  ENCASEMENT 10 BE PROVDED SHALL BE
EQUIVALENT TO THE ELEVATION OF CONTROL ROOM FROM
FINISHED GRCUND LINE AS SHOWN

SIZE OF CONDUIT TO BE USED FOR CONTROL AND
INSTRUMENTATION CABLES OF GENERATOR AND TRANSFORMER
SHALL BE 32MM DIA

ALL ELECTRICAL CONDUITS RUNNING UNDERGROUND SHALL BE
EMBEDDED AT LEAST JOOMM FROM FINISHED GROUND UINE

NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN, QUEZON CITY

CONTROL ROOM INCOMING/OUTGOING
CONDUIT DETALLS
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ENDBELL WITH

CONOMIT SEALANT

MV POWER CABLE

SEE DETAIL “A"

ENDBEL!
110MM Ola uPVC CONDUIT
CONCRETE PEOESTAL

/——|INSULATING SHROUD

INSULATING SHROUD
LV POYWER CABLE

ENDBELL WITH
CONDUIT SEALAN

uPYC CONDUIT
SEE DETAIL "B”
ONCRETE PEDESTAL

150MM THICK GRAVEL SURFACING

FINISHED GROUND UNE {FGL)

FRONT ELEVATION SIDE ELEVATION
CONTROL. CIRCUIT POWER CABLE FRONT ELEVATION SIDE ELEVATION FRONT ELEVATION SIDE ELEVATION
TOP VIEW
DETAIL "A" DETAIL "B"
NOTES:
M
5. AL OMENSIONS ARE IN MILUMETERS UNLESS OTHERWISE NATIONAL POWER CORPORATION
INDICATED AGHAM ROAD, DILIMAN, QUEZON CTY
2. T0 SUPPORT AND PROTECT THE CONDUIT FROM BEING
i ST o s A PROECT: e m“*a”mwummmm%mm*
THE SUPPLIER AS SHOWN. Al DMESEL OEN|
SHALL BE DETERMINED BY THE SUPPLIER TO BE SUBMITTED TO :m,mw"”"'““"““m“”“mm"““
NPC FOR REVIEW AND APPROVAL LOCATIOR: BRGY. TDURATOLLEAK, SULL
3. SZE OF CONDUT T0 BE WUSED FOR CONTROL AND =
INSTRUMENTATION CABLES. OF GENERATOR AND TRANSFORUER me GENERATOR AND POWER TRANSFORMER
ALL BE 32MM DIA
4 ALL ELECTRICAL CONOUITS RUNNING UNDERGROUND SHALL BE INCOMINGIOUTGOING CONDUIT DETAILS
EMBEDDED AT LEAST 30GMM FROM FINISHED GROUND UNE
5. CONDUITS SHALL BE PROVIDED WATH ENOBELL AND SUITABLE v | CID | GAE
SEALANT TQ PREVENT WATER INTRUSION ETT)
DRAYN )
REVENED | PRIGIPAL ENGR JAREHT. B
mc‘ TRVIEL
| NEOL
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NOTES:

1. DRAWNG IS FOR BIODING PURPOSES ONLY.
CONNECTION SHALL BE DETERMINED AT SQITE
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| urmng Lus

BLOW-UP FRONT PANEL LAYOUT

1000

1000

ol

FRONT ELEVATION

SIDE ELEVATION

NOTES:

ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE INDICATEQ
THE GENERATOR COMTROL AND PROTECTION PANEL (GCPP) ENCLOSURE
SHALL BE COLORED RAL 7032, STEEL SHEET THICKNESS SHALL BE AT LEAST

2.0MM

THE GCPP SHALL BE EQUIPPED WTH THE FOLLOYING MINIMUM REQUIREMENTS

AS SHOWN IN THE ORAWING AND AS SPECIMED (N CLAUSE EW-45 OF

SECTMON VI = TECHNICAL SPECIFICATIONS:

a. CONTROL SYSTEM (ELECTRONIC CONTROL WMODULE)

b. PROTECTION SYSTEM {THE PROTECTION RELAYS SHOWN ON THE SINGLE
UNE DIAGRAM ARE THE MINIMUM REQUIRED PROTECTION)

¢. LOCAL/REMDTE SELECTOR SWICH

d. LOAD SHARING SELECTOR SWITCH FOR BASE AND REGULATING LOAD
FYNCTION OF THE DG SEY

o. HONITORING AND METERWNG SYSTEM ([SHALL INCLUDE INGITAL POWER
RETER, WINDING TEMP. MONITORING, DISCRETE ANALOG METERING
OEVICESANDICATING INSTRUMENTS FOR ENGNE PARANETERS, AND ALARM
SYSTEM WHICH SHALL DISTINGUISH ANY ABNCRUAL CONDITIONS DURING
OPERATION BY MEANS OF VIQJAL AND AUDIBLE WARMING)

THE SUPPUER SHALL PROVIDE BROCHURE/CATALOGUES SHOWING TECHNICAL

SPECIFICATIONS OF ALL THE COMPONENTS AS SHOWN IN THE FRONT PANEL

OF THE GCPP FOR NPC'S REVIEW AND APPROYAL

THE SUPPUER SHALL PROVIDE CLEAR TECHNICAL DESCRIPTION FOR THE

REQUIRED AUTOMATIC AND MANUAL SYNCHRONIZATION AND LOAD SHARING

CAPABIUTY REQUIRED FOR THIS PROJECT

THE SUPPUER SHALL PROMDE ALL THE NECESSARY SOFTWARE FOR ALL THE

CONTROL PANEL MODULES. ALL UCENSES AND UPDATES SHALL BE PROVIDED

FOR THE REXT FIVE YCARS AFTER THE WARRANTY PERIOD AT HO ADDITIONAL

COST T0 KPC

INDICATING  LIGHT SHALL BE FROVIDED FOR THE AUTOMATIC ON/OFF

OPERATION OF THE GENERATOR SPACE HEATER AS SHOWN

THE CABLE ENTRY OF THE GCPP SHALL BE REFERREOC TO THE TECHNICAL

DATA SHEETS AND/OR RELEVANT BID DRAWNGS

LEGEND:

(2

GCPM -

GENERATOR COWTROL AND PROTECTION PANEL
- DIGITAL POWER METER
GENERATOR CONTROL AND PROTECTON MODULE

ONER AN
@l"a‘n“,

ZLECTRICAL
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NOTES:

i, UCHTNG FIXTURES AS SHOWN OR EQUIVALENT SHALL BE USER
FOR THIS PROECT. LIGHTING FIXTURES TO 6E SUPPUED AND
IMSTALLED SHALL BE SUBMITTED FOR HPC'S REVIEW ANO
APPROVAL

l/dia
A\

12AITS COPACT LED AP WTH PORCELAN SORATTS LED RLO0D LICHT, WEATHER PROCF, 385 FORGED WPHOR NICHT FITURE MADE OF CAST AUANUM CORSTRUCTION
RECOPTAE WTH HCH CUALTY AUMENATY ALLOY MTH (LEAR TEMPERED FTITED Wid QRUEAR CASS RROBE ANG CLARD SUTARL TOR
SELF-COMTAMNED, COWPICT LED FLUORESCINT, 12W.

5

66 RATED, 30 WATTS LD PERMETER LIGHTHNG WITH WALAY UCKTING FULRE WITH WRROR FIISHED ALUMNUM

ADJUSTABLE EASY TAING AND BURT-M HEAT SINK, FXTURE REFLECTORS SWIARE FOR SELF-CONTARED 3OWATTS UED

SHALL BE SUPPLED WITH HOT-DPPED CALNUIED TAPERED LR, FXTAE SHAL BE SUPPLIED WM  HOT-DIPPD

POST AND HAND HOLE WITH 134T, 2-POLE QROUTT BREAXER ;-\l,:a}ﬂﬁ TAPERED POST AND HAUD HOE wilW 134T,
= CROUT BREAKIR
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240¥ PORER
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PHOTOCELL

—] 358" THHN

PERINETER
UGHTNGS

T |

PERIMETER LIGHTING

S5y eou
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T

FUEL SOLENCID VALYE

e
}

JSI—n

C{3.5um! THHN

ALTERNATOR
SPACE HEATER

SPACE HEATER

NOTES:

1. THE CONTROL FOR AUTOMATIC COPERATION OF SPACE HEATER AS
SHOWN IS TENTAMVE AD FOR BIDDING PURPOSES ONLY. ALTERNATIVE
SCHEME LAY B SUCCESTEC/RECOMMENDED 8Y THE SUPPLIER WIH
THE SAME AUTOMATIC OPERATION FOR ON AND OFF SCHEME SUBECT
10 HPC REVIEW AND APPROVAL

2 PERIMETER UGHTING CONTROLLER AS SHOWN SHALL BE INSTALLED
INSIDE. THE CONTROL ROOM, ALTERNATVE CONTROLLER MAY BE
SUGGESTED /RECOMMENOED 8Y THE SUPPLIER PROVIDE THAT MANUAL
AND AUTOMATIC CONTRCL STILL INCLUDED AND SUBJECT TO KPC
REVIEW AND APPROVAL
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PERIMETER LIGHTING & ALTERNATOR SPACE
HEATER CONTROL CIRCUIT
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NOTES:
1. ALL DIMENSIONS ARE IN MILUMETERS UNLESS OTHZRWISE INDRCATED
2. DETALS OF FLANGE PLATE AND HOT DIP CALVANIZED BOLT SHOWN IN
THIS DRAMING ARE [NDICATIVE AND FOR BIDDING PURPOSES OKLY
3. THE LIGHINING PROTECTION  SYSTEM SHALL BE  INSTALLED
LIGHTHNG ROD APPROXIMATELY AS SHOWN ON THE DRAWING
/_ 4, THE DOWN CONDUCTOR SHALL BE CONNECTED TO THE GROURDING MAT

WTH GROUND ROD
D04 CONDUCTOR
/ TERMINAL

S, THE CONTRACTOR SHALL SUBMIT SPECIRCATION, FABRICATION ANO
INSTALLATION DRAWING FOR APPROVAL OF NPC

6. THE G PIP TO BE PROVIDED SHALL HAVE AN INTERNAL DIAMETER OF
BOMM SCH 40 AND SHALL HAVE A MINILUM LENGTH OF 3000MM

t4mmd, STAINLESS

19mm®, 2000mm STEEL BOL
LIGHTHING ROD UGG 70D
FLANGE PLATE ,
]
o s \
PLATE,
N\ o CONDUCTER T0
/—sze DETAL A GROUNDING $YSTEM
/—5ﬂ'nml, G.l. FiPE
o
"DETAIL A™
14mms
J
— 85 —|
15
GOmme, C.|. PPE
{AT LEAST 3000mm)
O O
TP OF 306
STEEL POLE
E0mms, GL PIPE
/ DETAILS OF FLANGE PLATE
SEE DETAL B
- /_ =+I i
L] 75 x 50 x Smm Plot MER X
- P 0 x50 1 Sam Pite —\ A 7)) NATIONAL POWER CORPORATION
16mma x 350mm B AGHAM ROAD, DILIMAN, QUEZON CITY
v fhwans iﬂl}ﬂ: — e STy e BT EST TO8 COMTIeT O S |
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LOCATION ERCY. AU
TME
DETAIL B” DETAILS OF HOT DIP GALVANIZED BOLT LIGHTNING PROTECTION SYSTEM DETAILS
BY Gl | DATE
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DRI B
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