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wposaP as specified In Sections M-1,0. M-2.0 
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Sections E'1.0 and E-2.0 for Bectrical Works,

1 Section VI. Part || Technical Data Sheet.

drawings & Documents to be submitted with the 
Proposal as specified In Sections M-1.0, M-2 0 
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C
National Power Corporation

INVITATION TO BID 
PUBLIC BIDDING - BCS 2022-0260

1‘ IfhCY 2J22,^nAtLPH?'|VER CT0RP0RAT10N (NPC)- through its approved Corporate Budget 
?ofrCthe2Sntr?rWARrwPP y th6 ,SUmJ °f (g|ea8« 8Be Schedule below^ being the Approved Budget 

t- to payments under the contract. Bids received in excess of the ABC shall be 
automatically rejected at Bid opening.

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

Conference
Bid

Submission/
Opening

ABC/ Amt. of 
Bid Docs

S4-PIC22-003 / 
PB220301-AD (PB3)

Supply, Delivery,
Installation, Test and 
Commissioning of Six (6) 
Units of Diesel Gensets and 
Associated Electrical 
Equipment for Sulu SPUG 
Areas under Package 21 
Rev 02

Supply, Delivery, 
Installation, Test and 
Comrnissioning or 
Construction of 
Power Facilities, 
Installation, Test and 
Commissioning of 
Diesel Generating 
set/s with at least 
one unit capacity of 
100 kW Prime or 
Continuous Power 
with power
transformer/s of at 
least 150 kVA rating

12 May 
2022 

9:30 A.M

24 May 
2022 

9:30 A.M
P 210,688,500.00/ 
P 50,000.00

Venue; Kafiao Function Room, NPC Bldg. Dillman, Quezon City

2. 5Vit?S- bi?lf0r ,isted .above- Delivery of the Goods required (see table below) 
thA f thk Tfctinical Specifications. Bidders should have completed, within (see table below) from
Sddtffe 2>nSfrnCThanR-HH“if?i^f bIdS' 8 COntraCt Similar 10 the Project- The description of an eligible 
bidder is contained in the Bidding Documents, particularly, in Section II. (Instruction to Bidders)

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

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

S4-PIC22-003 Three Hundred (300) 
Calendar Days Fifteen (15) Years

3' -Bnflr?A,rNl .be.conducted open competitive bidding procedures using a non-discretionary
RepublfrA^n(^)nNr9mCtfied ^ thS 2°16 reV'Sed lrT1PIementin9 Ru,es and Regulations (IRR) of

Bidding Is restricted to Rlipino citizens/sole proprietorships, partnerships, or organizations with at least 
si)^ percent (60 /o) interest or outstanding capital stock belonging to citizens of the Philippines, and to
cifezens or organizations of a country the laws or regulations of which grant similar rights or privileges to 
Filipino citizens, pursuant to RA 5183. m lu

4. Prospective Bidders may obtain further information from National Power Corporation, Bids and Contracts
r'r'A««.and inspect the Biddin9 Documents at the address given below during office hours 

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

AFG4.OG-002.F03 
Rev.No.O 
Page 1 of 2



Invitation to Bid • BCS 2022-0260

S. A complete set of Bidding Documents may be acquired by interested Bidders from the given address and 
webstte(s) and upon payment of the applicable fee for the Bidding Documents, pursuant to the latest 
Guidelines issued by the GPPB. Biddmfee may be refunded in accordance with the auidelinea based on 
the grounds provided under Section 41 ofR.A. 91B4 and its ffeWsed IRR.------------------------

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

nI]5l^?ISteTlSder/s shal1 be al,owed t0 participate for the conduct of virtual pre-bid conference. 
Unregistered bidders may attend the Pre-Bid Conference at the KaRao Room. NPC subject to the 
toilowing:

a.

b.

c.

d.

Only a maximum of tyro (2) representatives from each bidder / company shall be allowed to 
participate dunng the virtual pre-bid conference.
A No Faw mask / No Full Face Shield / No Entry” policy shall be Implemented In the NPC 
premises. Face mask shall be 3-ply surgical or KN95 mask type.
The requirements herein stated Including the medium of submission shali be subject to GPPB 
Resolution No. 09-2020 dated 07 May 2020
Jmo ,i?ell?esk?n i1!® ,mP|ementa^ion of Early Procurement Activities (EPA) shall be subject to 
GPPBCircularNo. 06-2019 dated 17 July 2019

7‘ du|y|;ecelived b7 *he BAC Secretariat through (i) manual submission at the office address
indicated below; (li) online or electronic submission before the specified time stated in the table above 
for opening of bids. Late bids shail not be accepted.

8' n!"05*ba accomPanied by a bid security in any of the acceptable forms and in the amount stated
in I ID Clause 14.

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

10' ir!i!Jati0r!5l.u0Wer porP°ration reserves the right to reject any and ail bids, declare a failure of bidding.
ard •theJ<^nira? «t.an.y h016 prior t0 “atrect award in accordance with Sections 35.6 and 41 of 

bidders 6 reV'Sed RR °f R'A‘ No’ 9184, without thereby incum’ng any liability to the affected bidder or

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 5239 
Fax No.; 8922-1622
Email: bcsd@napocor.gov.ph / bcsd_napocor@yahoo.com 

12. You may visit the following websites:

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

AFG-LOG-002.F03 
Rev.No.O 
Page 2 of 2
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BID DOCUMENTS

SECTION II - INSTRUCTIONS TO BIDDERS

SUPPLY. OEUVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
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SECTION II - INSTRUCTIONS TO BIDDERS

CLAUSE NO.
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BIO DOCUMENTS

SECTION II - INSTRUCTIONS TO BIDDERS

SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

SECTION II - INSTRUCTIONS TO BIDDERS

I

1. Scope of Bid

The National Power Corporation (NPC or NAPOCOR) wishes to receive Bids for the 
SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF SIX (6) 
UNITS OF DIESEL GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT FOR 
SULU SPUG AREAS UNDER PACKAGE 21 REV 02, with identification number 
MinP21Z1287Se.

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 2021 in the 
amount specified in the Invitation to Bid.

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

3. Bidding Requirements

The Bidding for the Project shall be governed by all the provisions of RA No. 9184 and 
its 2016 revised IRR, including its Generic Procurement Manuals and associated 
policies, rules and regulations as the primary source thereof, while the herein clauses 
shall serve as the secondary source thereof.

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

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

NATIONAL POWER CORPORATION EDI II-ITB-1



BID DOCUMENTS

SECTION II - INSTRUCTIONS TO BIDDERS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

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

5.2. Foreign ownership exceeding those allowed under the rules may participate when 
citizens, corporations, or associations of a country, included in the list issued by 
the GPPB, the laws or regulations of which grant reciprocal rights or privileges to 
citizens, corporations, or associations of the Philippines.

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

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

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

Origin of Goods

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

Subcontracts

7.1. The Bidder may subcontract portions of the Project to the extent allowed by the 
Procuring Entity as staled 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 EDI ll-ITB-2
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I 8. Pre*Bid Conference

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

9. Clarification and Amendment of Bidding Documents

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

10. Documents comprising the Bid: Eligibility and Technical Components

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

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

10.3. If the eligibility requirements or statements, the bids, and 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 BPS.

11. Documents comprising the Bid: Financial Component

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

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

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

NATIONAL POWER CORPORATION m ll-ITB-3
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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. 9184. 

12. Bid Prices

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

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

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

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

iii. The cost of transportation, insurance, and other costs incidental to

IV.

delivery of the Goods to their final destination; and 

The price of other (incidental) sen/ices, if any, listed in the BPS.

b. For Goods offered from abroad;

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

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

13. Bid and Payment Currencies

13.1. For Goods that the Bidder will supply from outside the Philippines, the bid prices 
may be quoted in the local currency or tradeable currency accepted by the BSP at 
the discretion of the Bidder. However, for purposes of bid evaluation. Bids 
denominated in foreign currencies, shall be converted to Philippine currency based 
on the exchange rate as published in the BSP reference rate bulletin on the day 
of the bid opening.

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

14. Bid Security

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

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

NATIONAL POWER CORPORATION IMTB-4
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15. Sealing and Marking of Bids

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

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

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

16. Deadline for Submission of Bids

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

17. Opening and Preliminary Examination of Bids

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

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

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

18. Domestic Preference

18.1. The Procuring Entity will grant a margin of preference for the purpose of 
comparison of Bids in accordance with Section 43.1.2 of the 2016 revised IRR of 
RA No. 9184.

19. Detailed Evaluation and Comparison of Bids

19.1. The Procuring Entity’s BAG shall immediately conduct a detailed evaluation of all 
Bids rated “passed," using non-discretionary pass/fail criteria. The BAG shall 
consider the conditions in the evaluation of Bids under Section 32.2 of the 2016 
revised IRR of RA No. 9184.

19.2. 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 Glause 14 shall be 
submitted for each lot or item separately.

19.3. The descriptions of the lots or items shall be indicated in Section VI (Technical 
Specifications), although the ABGs of these lots or items are indicated in the

NATIONAL POWER CORPORATION II-1TB-5
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BPS for purposes of the NFCC computation pursuant to Section 23.4.2.6 of the 
2016 revised IRR of RA No. 9184. The NFCC must be sufficient for the total of 
the ABCs for all the lots or items participated in by the prospective Bidder.

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

19.5. Except for bidders submitting a committed Line of Credit from a Universai 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 EDI IMTB-6
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Clause
5.3

7.1

10.4

For this purpose, similar contracts shall refer to Supply. Delivery, Installation,
Test and Commissioning or Construction of Power Facilities, Installation, Test 
and Commissioning of Diesel Generating set/s with at least one unit capacity of 
500 kW Prime or Continuous Power with power transformer/s of at least 750 
kVA rating.

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

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

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

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

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

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

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

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

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

1. Contract/Purchase Order

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

NATIONAL POWER CORPORATION
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The prospective bidders shall declare its Joint Venture partner during the 
purchase of bid/tender documents. Any single bidder/s who already 
procured/secured the bidding documents but want to avail the Joint Venture 
Agreement (JVA) shall inform the BAC in writing prior to the bid opening for 
records and documentation purposes. Failure to do so shall be a ground for 
disqualification/non-acceptance of its bid.

10.5

12

14.1

1.

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

Drawings & Documents to be submitted with the Proposal as specified in 
Sections M-1.0, M-2.0, Annexes A.1 to A.2 for Mechanical Works and 
Sections E-1.0 and E-2.0for Electrical Works, Section VI - Part II Technical 
Data Sheets.

Manufacturer's brochures, manuals and other supporting documents of 
equipment, materials, hardware and tools proposed by the bidders must 
comply with the technical specifications of such equipment, materials, 
hardware and tools. It shall be a ground for rejection of the said equipment, 
materials, hardware and tools if the submitted brochures, manuals and 
other supporting documents are determined not complying with the 
specifications during the contract implementation.

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

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

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

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

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

b) The amount of not less than five percent (5%) of ABC. if bid security is in 
Surety Bond.
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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 Setfs) 153.924.200.00
b. Power Transformers 17,807.700.00
c. Other Mechanical Works 7.288,200.00
d. Other Electrical Works 7,497.600.00
e. Civil and Architectural Works 6,575.000.00
f. Spare Parts 14,666,500.00
q. Miscellaneous Work 2,929.300.00

TOTAL ABC 210,688,500.00

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 and the Capitalized Cost of Transformer Losses. 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 and the 
Capitalized Cost of Transformer Losses.
A. Fuel Consumption Cost:

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

FCC = (Bidder's Guaranteed Fuel Rate, in lit./kW-Hr) multiplied by (fuel 
cost per liter) multiplied by (3,427 operating hours per year for Pangutaran 
& Pandami DPP and 5,875 operating hours per year for Siasi DPP) 
multiplied by (Guaranteed Rated Output in kW) multiplied by the number of 
D/G units

B. Transformer Loss Evaluation (for Siasi DPP only):
Subject to the provisions of Transformer Loss Evaluation specified in 
Section VI - Technical Specifications (Electrical Works), the figure stated 
in the bidder’s accomplished Capitalized Cost for Transformer Losses shall 
be calculated using the formula in Clause EW-5.3.6 and values of 
guaranteed losses indicated in Section E-2.7 of Technical Data Sheet 
(Electrical Works). The resulting figures will be added to the bid price for 
bid comparison.

The corrected bid price (calculated bid) due to computational errors, omissions 
and discounts: PLUS: the computed Fuel Consumption Cost PLUS: the 
Capitalized Cost of Transformer Losses, shall become the total evaluated bid 
price, for bid comparison purposes.
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19.5

20.1

20.2

21.2

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

Additional documents to be submitted during Post-Qualification;

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

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

c. 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.

d. 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.

e. The name, address, contact person and number of the Bidder's Local Service 
Center in the Philippines declared in the Bid Proposal, that will efficiently cater 
to the maintenance, repair, and spare parts requirements of the supplied 
unit/s during the warranty period as prescribed in the Conditions of Contract 
and/or Technical Specifications. Bidders shall also submit the Bio-dala/work 
experience of at least two (2) of its personnel in the Local Service Center. A 
certification from Manufacturer/Aulhorized 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 shali be 
submitted by the Bidder subject to verification/approvai of NPC. Non- 
sujjmission of this requirement shali be grounds for disqualification of the

f. Drawings and documents to be submitted during post-qualification process 
Sections M-3.0 to M-5.0 for Mechanical Works and Sections E-3,0 to E-11.0 
for Eiectrical Works. Section VI - Part II Technical Data Sheets.

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

Notice to Proceed.

I
I
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SECTION IV - GENERAL CONDITIONS OF CONTRACT

I

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 39 of the 2016 revised IRR of RA No. 
9184.

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

4. Inspection and Tests

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

Warranty

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

I
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, 
repair or replace the defective Goods or parts thereof without cost to the 
Procuring Entity, pursuant to the Generic Procurement Manual.

Liability of the Supplier

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

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

I
I
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I

GCC
Clause

1 Delivery and Documents -

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

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

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

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

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

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

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

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

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

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

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

For Goods supplied from abroad:

Upon shipment, the Supplier shall notify the Procuring Entity and the insurance 
company by e-mail the full details of the shipment, including Contract Number, 
description of the Goods, quantity, vessel, bill of lading number and date, port 
of loading, date of shipment, port of discharge etc. Upon delivery to the Project 
Site, the Supplier shall notify the Procuring Entity and present the following 
documents as applicable with the documentary requirements of any letter of 
credit issued taking precedence;
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I
I

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

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

(iii) Original and four copies of Supplier’s factory test/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 Complelion/lnspection Report signed by the Procuring 
Entity's representative at the Project Site;

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

(vii) Original and four copies of the 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 VI. 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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I

f. Additional requirements specified in Section VI - Technical 
Specifications, if any.

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

Spare Parts -

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

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

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

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

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

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

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

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

Packaging -

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

The packaging, marking, and documentation within and outside the packages 
shall comply strictly with such special requirements as shall be expressly
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I

provided for in the Contract, including additional requirements, if any, specified 
below, and in any subsequent instructions ordered by the Procuring Entity.

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

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

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

Transportation-

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

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

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

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

I
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2.0

2.2

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.

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

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 VIII- Bidding Forms.

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

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

(a) On Contract Effectivity: Advance payment of Fifteen percent (15%) of 
the total Contract Price 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.

(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. Othenvise, the total 
delivery payment shall be charged against the advance payment and 
the remaining advance payment will be fully recouped from the 
succeeding claims.

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

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

(a) On Contract Effectivity: Advance payment of Fifteen percent (15%) of 
the total Contract Price shall be paid within sixty (60) days from 
effectivity of the Contract and upon submission of a claim and an 
irrevocable 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: 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)
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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 forty percent (40%) of the price of the 
delivered Goods shall be paid to the Supplier within sixty (60) days 
after the date of submission of the acceptance and inspection 
certificate for the respective delivery issued by the Procuring Entity's 
authorized representative. In the event that no acceptance certificate 
is Issued by the Procuring Entity’s authorized representative within 
forty five (45) days after successful test and commissioning, the 
Supplier shall have the right to claim payment subject to the Procuring 
Entity's own verification of the reason(s) for the failure to issue 
documents (vii) and (viii) as described in the SCC provision on Delivery 
and Documents

3.2 1.

4.

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

Company Name 
Correct amount of the Bond

iii. Contract/Purchase Order Reference Number
iv. Purpose of the Bond:

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

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

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

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.

III.

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;

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

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

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

1. Penalty for Failure to Meet Guaranteed Rated Output

Aside from the Liquidated Damages, the PROCURING ENTITY shall 
impose a penalty in case the Supplier fails to attain the guaranteed rated 
output of the diesel gensets.
If the diesel gensets fails to attain the guaranteed kW output at site during 
the performance test as measured at the generator output terminals, a 
penalty shall be imposed to the 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 - ATRO)
GRO X 2

Where:

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

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

2. Penally 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 penally 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:

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

Where:

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

GFR = Guaranteed Fuel Rate of the DG Set at ISO 3046 conditions, li/kW-hr 
GRO =Guaranteed Rated Output of the DG Set at ISO 3046 conditions, kW 
PCF = Prevailing cost of fuel per liter (delivered at site)

_____ 3427 =Number of operating hours for one (1) year period computed to be equal
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to 16 hours per day, 25 days PMS, 10% Outages and assumed 70% 
Utilization Factor 

2 = Penalty Constant

3. Penalty for Failure to Meet Transformer Guarantees

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

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

I
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I
SECTION VI

TECHNICAL
SPECIFICATIONS

(PART I - TECHNICAL 

SPECIFICATIONS)
GW - General Works

AW - Architectural Works

CW - Civil Works

MW - Mechanical Works

EW - Electrical Works
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PART I - TECHNICAL SPECIFICATION 

GW - GENERAL WORKS

I

GW-1.0 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 Six (6) Units of 
Diesel Gensets and Associated Electrical Equipment for Sulu SPUG Areas 
under Package 21 which consist mainly of the following:

Table 1.0

I

SiasI DPP,
Brgy. West Kunfad, 
Slasi, Sulu
Pangutaran DPP, 
Brgy. Pandan Niog, 
Pangutaran, Sulu

Pandami DPP, 
Brgy. Hambilan, 
Pandami, Sulu

Total No. of Gensets and 
Transformers

No. & Capacity 
ofGensets:i“' 

{kW)'f'r
. .y.-'-w.

2x1000 + 
(@ 900 rpm)

1x300*
1 x300** 

(@1800 rpm)
1x100* 
1x100 ** 

(@ 1800 rpm)
2x1000kW 
2x300 kW 
2x100 kW

No. of , 
Generator 
Control^ 
Protectioitf 
. Panel 
::(Setsf

2x1250
(4160V/13.8KV)

2x400
(480V/13.8kV)

2x150
(480V/13.8kV)

2x1250 kVA 
2 X 400 kVA 
2 x 150 kVA

SI

NOTE: 1. +

2.
3. **

Each 1,000 kW diese! generating set shall be installed in a 
soundproof & weatherproof pre-assembled enclosure 
(minimum dimensions of 12m-L x 4m-W x 5m-H).
Gensets shall be "OPEN TYPE” (No enclosure).
Genset shall be enclosed In a "SOUNDPROOF AND WEATHERPROOF 
ISO CERTIFIED CONTAINER".

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.
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GW-1.1

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 (Architectural, Civil, 
Mechanical and Electrical Works). The specific technical specifications shall 
take precedence over the general requirements (General Works) in case of 
any inconsistency.

Project Description

The Project calls for site development as required, construction of power plant 
facilities and related structures, supply, delivery, installation, test and 
commissioning of 2 x 1000 kW (for Siasi DPP), 2 x 300kW (for Pangutaran 
DPP) and 2 x lOOkW (for Pandami DPP) Diesel Generating Sets and 
auxiliaries including its associated electrical equipment.

The 2 X 1,000 kW generating sets shall be designed for continuous 
operation (base load) capable of delivering a Guaranteed Net Continuous 
Power Output of not less than 1,000 kW. The "Net Continuous Power 
Output" means the amount of power (Rated Continuous Power Output) 
produced by the generating set less the power consumption of all AC-motor 
driven auxiliaries, e.g. radiator fan motors, supply/exhaust fans of gensel 
enclosure & other non-Intermiltent auxiliaries required during the genset's 
operation measured and/or adjusted to the Specified Reference Site 
Conditions as described in Clause MW-4.1 of the Mechanical Works 
specifications.
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GW-1.2

Each 1,000 kW diesel generating set shall be installed in a pre-assembled 
enclosure (minimum dimensions of 12m-L x 4m-W x 5m-H) consisting of 
pre-fabricated columns, beams, insulated walls and roofs for easy/faster 
assembly and installation (all boiled joints except otherwise specified) at the 
site. The enclosure shall be designed to provide comfortable space for 
proper operation and maintenance as specified in the relevant sections of the 
technical specification or as shown on the bid drawings. The sound pressure 
level from the enclosure and auxiliary equipment shall comply with the DENR 
Environmental Quality Standards for Noise In General Areas as specified in 
the relevant sections of this specification.

The 2 X 300 kW and 2 x 100 kW generating sets shall be designed for Prime 
Duty Operation as defined In ISO 8523, capable of delivering the required 
Guaranteed Prime Rated Power of not less than 300 kW and 100 kW 
measured and/or adjusted to the Specified Reference Site Conditions as 
described in Clause MW-4.1 of the Mechanical Works specifications.

The 1 X 300 kW and 1 x 100 kW generating set shall be in a soundproof & 
weatherproof enclosure (ISO Certified Container) while the other 
remaining 1 x 300 kW and 1 x 100 kW generating sets shall be an open type.

Each diesel engine shall be designed to bum on diesel fuel oil 
characteristics as specified in the relevant section of this specification.

with

Each diesel generating sets shall designed to provide a sound pressure level 
of not more than 85 dBA (for enclosure type) and 120 dBA (for open type) at 
1-meter distance measured at any point of the unit.

Each generating set shall be provided with separate Generator Control and 
Protection Panel and Generator Transformer to be installed in the existing 
control room and switchyard, respectively or as shown on the accompanying 
drawings.

The new generating sets and associated electrical equipment shall be 
installed in the area as shown on the drawings. The new generating sets 
shall be designed to operate in parallel with the new and/or existing 
generating sets.

Project Location

The project which consists of 2 x 1000 kW, 2 x 300 kW and 2 x 100 kW diesel 
engine generating sets and associated electrical equipment shall be located In 
three (3) separate existing plant sites. Siasi DPP. Pangutaran DPP and 
Pandami DPP at Sulu Province, respectively.
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Table 1.2 below shows Ihe existing mode of transport from port of Manila to 
the three (3) existing plant sites, subject to verification by the Supplier.

TABLE 1.2
m- PLANT 1 -'Am
I.Siasi DPP, Sulu Port of 

Manila
Zamboanga Port 

S
Siasi Port

S
Siasi DPP

L
2. Pangutaran DPP, 

Sulu
Port of 
Manila

Zamboanga Port 
S

Pangutaran Port 
S

Pangutaran DPP
L

S.Pandami DPP,
Sulu

Port of 
Manila

Zamboanga Port 
S

Pandami Port
S

Pandami DPP
L

NOTES: L - Land Travel; S-Sea Travel; S-S-Special Trip Sea Travel \

I
GW-1.3 Project Duration

The Supplier shall complete the works as specified within Three Hundred 
(300) Calendar Days which shall become effective from receipt of the Notice 
to Proceed. The total contract period is inclusive of twenty (20) 
rainy/unworkable days, considered unfavorable for the execution of works at 
site.

GW-2.0 SCOPE OF WORK

GW-2.1 General

It is not the intent of this specification to specify ail technical requirements or 
to set forth those requirements covered by applicable codes and standards. 
The Supplier shall furnish high quality work, materiats and equipment meeting 
the requirements of this specification and industry standards and shall be 
capable of performing and meeting the Supplier's guarantees in a manner 
acceptable to NPC, who shall be entitled to reject any work or material which 
in his judgment is not in full accordance therewith.

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

The Supplier shall be responsible for visiting the project site and thoroughly 
investigate and familiarize himself with all the conditions at site, the 
surrounding area and take particular reference to its accessibility, means of 
communication and transportation, determine possible sources of materials 
and equipment to be supplied/ulilized during the project execution, verify the 
actual scope of works and relative costs, and all other factors that could 
hamper the smooth execution of the contract.
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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 diesel generating 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 the site shall be the 
responsibility of the Supplier and no additional payment thereof shall be made 
by NPC.

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

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

a) Design, manufacture, factory test, deliver, installation of electro
mechanical equipment, associated auxiliaries and electrical equipment 
as enumerated in Table 1.0, Clause GW-1.0;

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;

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

d) Training of NPC personnel covering electrical, mechanical, 
instrumentation and control systems, troubleshooting including the 
supply of manufacturer’s software needed in programming the genset 
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 
generating set.

The Supplier shall 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.

I
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The scope of works shall consist of the design, fumishing/supply, delivery,
installation, test and commissioning of dieset engine-generator sets and
auxiliaries, electrical equipment and associated civil works, but not limited to
the following:

GW-2.2 Architectural Works

a) All insulation works;
b) Ceiling Works;

c) Fenestration Works;
d) Concrete and Masonry Works;

e) All painting and varnishing works;
0 Supply and installation of roofing and siding sheets for Hazardous 

Waste Storage and Fuel Oil Receiving Area; and

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

GW-2.3 Civil Works

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

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

c) Design and construction of reinforced concrete foundations for 
generating sets, transformers, smoke stack including structural supports 
as required.

d) Construction of new cable trenches Including supply/installation of cable 
trays and other necessary accessories in accordance with the details 
shown on the drawings and relevant technical civil works and electrical 
works specifications.

e) Design and construction of structural steel supports for fuel oil day tank 
and leak fuel tank house including construction of foundation;

f) Transfer of existing Elevated Water Tank Support Structure and 
construction of new foundation including excavation, backfill, bedding, 
concrete, RSB G275, bolts, accessories and restoration of affected 
parts for Siasi DPP;

g) Construction of new seclusion fence for switchyard expansion including 
demolition works for existing structures;

h) Construction of septic tank including appurtenances for Pandami DPP;
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GW-2.4

i) Complete construction of Hazardous Waste Storage and Fuel Oil 
Receiving Facility:

j) Demolition of existing slaiclures/facililies as required or as shown on the 
drawings: and

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

Mechanical Works

a) Two (2) units of 1,000 kW (Guaranteed Net Continuous Power 
Output) Containerized Diesel Generating set, 900 rpm maximum. In
line multi-cylinder arrangement, 4160V, 3-phase, 60hz, each equipped 
with turbocharger, charge air cooler, electro-hydraulic governor, direct 
fuel injection, and complete with auxiliary equipment and piping systems 
(lubricating, engine cooling, intake air and exhaust gas, fuel oil and 
starting air systems) engine mounted local control panel, Installed in a 
pre-assembled enclosure (minimum dimensions of 12m-L x 4m-W x 
5m-H) and other devices and requirements as described in the relevant 
technical specification which include but not limited to the following:

a.1) Two (2) sets of 200-Liter Air Receivers and Four (4) sets of 20 
m3/hr Air Compressors (2 sets motor driven and 2 sets diesel 
driven), skid mounted @ 30 bars discharge pressure complete 
with controls and instrumentation (with local panel) valves, filters, 
relief valves and accessories as shown on the drawings.

1 X 200-Liter Air Receiver. 1 x 20 m3/hr Motor-driven and 1 x 20 
m3/hr Diesel-driven Air Compressors shall be installed in each 
generating set’s pre-assembled enclosure:

a.2) Two (2) X 2.4 m3 Fuel Day Tanks complete with nozzles, level 
gauge, level switch, walkways, caged ladder, associated valves 
and accessories including structural steel supports;

a.3) Two (2) sets of 5 m3/hr Fuel Oil Transfer Pump (Day Tank 
Filling) complete with controls and instrumentation, associated 
valves, filler, and other necessary accessories;

a.4) One (1) set of 1 m3 Leak Fuel Storage Tank complete nozzles, 
level gauge, level switch, associated valves and other 
accessories; and

a.5) One (1) set of 5 m3/hr Leak Fuel Transfer Pump complete with 
controls and instrumentation, associated valves, filter and other 
accessories
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b) Two (2) units of 300 kW and two (2) units of 100 kW (Guaranteed Prime 
Power Output) Diesel Generating sets, 1800 rpm maximum, In-line 
multi-cylinder arrangement, 480 V, 3-phase, 60hz, each equipped with 
turbocharger and air to air charged air cooler, electronic governor, direct 
injection, 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. The 1 x 300 kW and 1 x 100 kW shall be in a soundproof 
and weatherproof enclosure type while the other remaining 1 x 300 kW 
and 1 X 100 kW generating sets shall be an open type;

c) 1.000L elevated fuel day tank for each 300 kW and 10OkW generating 
sets, 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;

d) One (1) lot of Piping Materials complete with valves, fittings, supports 
and accessories. Interconnection works with the common piping and 
existing piping systems (fuel oil storage tank & fuel oil day tanks' 
supply/filling, cooling water make-up supply/filling and engine fuel 
supply/retum from/to fuel day tank), oil waste piping to existing oil-water 
separator and engine smoke stack/pipe and associated structural steel 
supports, including any required excavation and backfilling works:

e) Fuel oil, lubricating oil, lubricants, coolant, chemicals and other 
consumables required during initial filling, test and commissioning at 
sites.

0

g)

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;

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

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;
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h) Supply and delivery of standard and special tools as specified in the 
specification or technical data sheets and other necessary tools as 
recommended by the manufacturer including tool box required for start
up, test and commissioning, operation and normal/overhaul 
maintenance. It shall include Portable Computer for diagnostio and 
programming the genset control setting complete with licensed software 
of genset control system and electronic/dlgital governing system 
including other digital components that require exclusive programs from 
the Manufacturer and/or Supplier;

i) Hydrostatic testing of field-installed piping systems under the presence 
of NPC:

j) Conduct test and commissioning of the diesel generating sets and its 
auxiliaries including associated electrical equipment in accordance with 
the approved test procedure submitted by the Supplier. It shall include 
compiling, recording and submitting test reports to NPC.

Site emission tests by a third party service provider duly accredited by 
the Department of Environment and Natural Resources-Environmental 
Management Bureau (DENR-EMB) shall be applicable only to 1000 kW 
generating sets and shall be witnessed by DENR-EMB and/or his 
designated representative/s.

Testing of NOx, CO, SOx and Particulate Matter (PM) shall be 
conducted for diesel engine with smokestack of size 300 mm inside 
diameter and above, and for less than 300 mm 0, only NOx and CO 
shall be conducted. Specifications for sampling ports shall be in 
accordance with DENR specification standards.

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

k)

The Supplier shall provide highly qualified and experience technical 
personnel/engineers during the test and commissioning;

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

l) Relocation of existing Water Tank at SiasI DPP including accessories, 
interconnection works with the common piping and existing piping 
systems and associated structural steel supports, including any required 
excavation and backfilling works; and

m) All other works and services including those not specifically detailed 
herein but are required to fully complete the project.
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GW-2.5 Electrical Works

a) Supply. Installation and Test of 2 x 1000 kW (4160V) 2 x 300 kW and 2 
X 100 kW (480V), 3-phase, 60Hz Modular AC Generator and associated 
auxiliary electrical equipment including grounding materials;

b) Supply, Installation and Test of Generator Control and Protection Panel 
(GCPP) for 2 X 1000 kW. 2 x 300 kW and 2 x 100 kW D/G sets 
equipped with monitoring, metering, control, protection and 
synchronizing equipment/devices:

c) Supply, Installation and Test of Auxiliary Transformer Protection Panel, 
for 2 X 1000 kW D/G sets equipped with monitoring, metering, control, 
protection and synchronizing equipment/devices:

d) Suppiy, Installation and Test of Auxiliary Power Control Center with the 
required metering, protection, and control devices including accessories 
as per auxiliary requirement of the 2 x 1000 kW D/G to be supplied;

e) Supply of One (1) Spare Circuit Breaker each for 1000 kW, 300 kW & 
100 kW D/G Set;

0 Supply. Installation and Test of 2 x 1250 kVA (4160V/13.8kV), 2 x 400 
kVA and 2 x 150 kW (480V/13.8kV), 3-Phase, 60Hz Generator 
Transformer;

g) Power, Control and Instrumentation Cables 
conductors/materials and other appurtenances 
interfacing of supplied equipment as described 
Specifications and as shown on the Bid Drawings;

including ground 
required for the 
in the Electrical

h) 15 kV Fuse Disconnect Switch with Lightning Arrester Combination as 
described in the Electrical Works specifications and shown on Bid 
Drawings;

i) Take-Off Structure complete with the required steel pole(s), cross arms, 
braces, bus conductor, line materials/hardware, termination kit and other 
accessories;

j) Supply, Installation and Test of ground conductors, ground connectors, 
ground rods and other accessories required for the interfacing of all 
equipment to the existing grounding system;

k) Conduit and Cable Trays System as described in the Electrical Works 
Specifications and as shown on the Bid Drawings;

l) Supply, Installation and Test of Luminaires for the Expansion of Control 
Room and New Hazardous Waste Storage Facility:

m) Dismantling of existing Bus Conductor and Feeder Fuse Disconnect 
Switch including accessories and stocking to the designated stockyard 
to be provided by the end user;
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n) Dismanlling of the existing transformer including accessories and power 
cables and stocking to the designated stockyard to be provided by the 
end user;

o) Supply. Delivery and Test of two (2) sets of Job Site Cameras to be 
instalied before the start of construction and/or installation of equipment;

p) Ail other works and sen/ices including those not specifically detailed 
herein but are required to fully complete the project.

GW-2.6 Other Works and Services

a) Conduct actual inspection at respective plant sites and make 
assessment on the physical conditions of any existing equipment and 
facilities 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;

b) Conduct training of all NPC plant operators at respective sites who will 
be assigned to operate and maintain the diesel generating sets 
regarding proper operation, preventive maintenance and 
troubleshooting including proper maintenance during standby condition.

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

c) 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 respective plant/s 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 per 
plant site during the warranty period to perform the services as 
described In the relevant clause of this specification. This shall include 
any mainlenance/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;
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d) After contract award and prior to procurement/contract implementation, 
submit five (5) sets of drawings and documents for approval 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 identifying terminal 
numbers, test procedures, training program, draft of 0 & M manuals and 
other documents specified in Clause GW-6.3.

Seven (7) sets of Approved Operation and Maintenance Manuals per 
Plant site that include Part List and Preventive Maintenance Schedule 
during the life span of the generating sets shall be submitted prior to test 
and commissioning;

e) Corrosion protection and painting:

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

g) Clean up of work areas after the completion of works covered by the 
contract: and

h) Other works and services as specified in the relevant specifications 
including those that are not specifically detailed herein but are required 
to fully complete and placing ready for the safe and reliable operation of 
the Diesel Generating sets.

GW-3.0

GW-3.1

DESIGN AND DUTY CONDITIONS

Site Conditions

The Supplier shall be responsible for visiting the respective plant sites and 
thoroughly investigate and familiarize himself with all the conditions at site, the 
surrounding area and take particular reference to Its accessibility, means of 
communication and transportation, 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/s shall be the 
responsibility of the Supplier and no additional payment thereof shall be made 
by NPC.
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The conditions stated below may be taken into consideration in the design, 
manufacture and selection of the equipment and materials to be supplied by 
the Supplier, unless otherwise specifically indicated in the relevant technical 
specifications.

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

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

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

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

GW-3.2 Earthquake and Wind Design Requirements

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

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

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

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

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

The plant and equipment under this contract shall meet the requirements for a 
wind velocity of not less than 250 km/hr gust and/or as specified in the latest 
edition of National Structural Code of the Philippines.
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GW-3.3 Sound Control

GW-3.4

The Supplier shall ensure that the sound level of equipment covered by this 
specification, including those equipment and toots 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 or containerized diesel generating 
set and auxiliary equipment shall not exceed 85 dBA measured at 1 meter 
distance from any point around the unit's enclosure or source. For open type 
generating sets, sound pressure level shall not exceed 120 dBA measured at 
1 meter distance from any point around the unit.

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.

Emission Standards

The diesel-generating units shall also comply with the Emission Standards of 
the Philippine Clean Air Act, including but not limited to the following:

Wmm:-
.'•m. '*•*-'.* ^ ai'

. . % ''.y: .

NOx 2000 as No’2 USEPA Methods 1 
thru 4 & Method 7

Phenol-disulfonic 
Acid Method or as 
per sampling 
method

SOx 700 as SO2 USEPA Methods 1 
thru 4 & Method 6 
or 8 as appropriate

As per sampling 
method

CO 500 as CO USEPA Method 3 
or 10

Orsat Analysis or 
NDIR

Particulates 200 USEPA Methods 1 
through 5

Gravimetric per 
sampling method
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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:

r uali: ^ '6m.^.1 ; iillfiA.
1. Density @ 15 C kg/L D-1289 0.82 0.88
2. Kinematic Viscosity 

@40 °C cSt D-445 1.7 5.5

3. Flash Doint UC (UF) D-93 55(131)
4. Pour Point UC (UF) D-97 10(50)

5. Cloud Point °C (°F) D-2500 16
(60.8)

6. Ash % wt. D-482 0.01
7. Sulfur % wt. D-4294/D-129 0.3
8. Water & Sediment % vol. D-2709 0.1
9. Water Content (by 

distillation) % vol. D-95 0.1

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

11. Others
a) Distillation

Temperature 90% 
Recovery

°C D-86 370

b) Carbon Residue, 
10% Bottoms % wt. D-4530-85 0.35

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

extraction) % wt. D-473 0.01

0 Copper strip 
corrosion, 3 h at
50 °C

ASTM D-130 No. 1

g) FAME content % vol.
PNS EN 
14078 

modified
1.7

h) Methyl laurate 
(C12 ME) % wt.

PNS EN 
14331 

modified
0.8

i) Free Water % vol. 1.0

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

GW-3.6 Torsional Critical Speeds

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

GW»3.7 Plant Operating Characteristics

Each diesel engine generator unit shall be capable of providing the specified 
continuous power output (for 1000 kW) and prime power output (for 
300kW & 100 kW) as defined in ISO 8528, under the most adverse ambient 
condition as specified in the technical specifications.

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

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.

I

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

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

Each diesel generator unit 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 existing 
control room) with provision of selective manual operation of the diesel 
generator set and various auxiliary equipment from the local control panel 
mounted/installed (per manufacturer's standard) on the genset skid.

Each diesel-generator unit shall be capable of operation at fraction of its rated 
speed and at no load for reasonable periods of lime 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.

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.
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Each engine 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, except pre-lubricating 
oil pump which is either AC or DC motor driven.

Vibration and over-speed requirements shall be met by the diesel-generator 
unit as follows:

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

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

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

c.1 Full short-time load rejection; plus

C.2 Margin to allow the overspeed device to be set sufficiently high to 
guarantee that the unit will not trip on full short time load rejection.

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

GW-3.8 Power System Characteristics

The generating sets to be supplied shall be capable of parallel operation both 
at regulation and base load with the existing generator set/s of different 
make/manufacturers and raling/s or to the existing pov/er system.

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

a) Voltage variation: +5% Nominal Voltage: 4160V & 480V, 3 phase

b) Frequency variation: +5% Nominal Frequency: 60 Hz

GW-3.9 Service Life

The diesel-generator unit and its auxiliary equipment shall be designed based 
on a minimum service life of fifteen (15) years or 92,000 running hours for 
medium speed (900rpm) and ten (10) years or 61,000 running hours for high
speed (ISOOrpm). Components for which fifteen (15) years or 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

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, it shall 
be designed and manufactured for maximum safety and reliability in 
accordance with quality specifications.

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

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

The relative experience of the Manufacturer in the business of manufacturing 
the equipment and materials shall not be less than the number of years 
specified in the relevant specifications. Experience less than what is required 
will be ground for rejection.
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I GW*4.2 Applicable Codes and Standards

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

ABS

ANSI

ASME

AWS

BSI

CE

CSA

DEMA

DIN

FM

HIS

IBC

ICS

lEC

IEEE

ISO

JEC

JEM

JIS

LR

NEC

NEMA

NESC

American Bureau of Shipping 

American National Standard Institute 

American Society of Mechanical Engineers 

American Welding Society 

British Standards Institute 

European Commission 

Canadian Standard Association 

Diesel Engine Manufacturer's Association 

Dentsche Industrie Norm 

Factory Mutual Engineering 

Hydraulic Institute Standards 

International Building Code

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

Selection, Installation and Use of Electric Motors and 
Generators

International Electrotechnical Commission 
60044 Instrument Transformer
60071 Insulation Coordination
60060 High Voltage Test Technique

Integrated Institute of Electrical Engineers

International Organization for Standardization 
9001 Quality Management System

Japanese Electrotechnical Committee

Japan Electrical Manufacturer’s Association

Japanese Industrial Standard

Lloyd’s Register

National Electrical Code

National Electrical Manufacturer's Association 
MG 1 Standard for Motors and Generators
WC-5 Thermoplastic-Insulated Wire and Cable for the 

Transmission and Distribution of Electrical Energy 
ICS2 Industrial Controls and Systems: Controllers,

Contactors and Overload Relays rated 600 Volts

National Electrical Safety Code
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NFPA National Fire Protection Association
272 Standard Method of Test for Fire and Smoke

Characteristics of Wires and Cables
NKK Nippon Kaiji Kyokai
OHSAS Occupational Health and Safety Standard
PEC Philippine Electrical Code
SSPC Steel Structures Painting Council
TEMA Standards for the Tubular Exchanger Manufacturers

Association
UL Underwriter’s Laboratories

44 Rubber-Insulated Wires and Cables
SOSA Industrial Control Equipment
2200 Standard for Stationary Engine Generator

Assemblies

Generating 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 project implementation.

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

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

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

GW-4.3

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

Test of Materials

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.
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GW-4.4 Tropical Serviceability

GW-4.4.1 General

GW-4.4.2

In choosing materials and their finishes, due regard shall be given to the 
humid tropical conditions under which the equipment is to work. Cubicies 
used for switchgear and control cabinets in outdoor plant shall be vermin- 
proof and fungus-proof. Some relaxation of the following provisions may be 
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 to 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. 
Smalt iron and steel plate (other than SUS 316 stainless steel) of all 
instruments and electrical equipment, the cores of electromagnets and the 
metal parts or relays and mechanisms are to be treated in an approved 
manner to prevent msting. Cores or other components which are laminated, 
or which cannot be rust-proofed, shall have all the expected parts thoroughly 
cleaned and heavily enameled, lacquered or compounded.

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

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

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

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

GW-4.4.4 Fabrics, Cork, Paper, etc.

Fabrics, cork, paper and similar materials, which are subsequently to be 
protected by impregnation, are to be adequately treated with an approved 
fungicide. Fabrics treated with linseed oil or linseed oil varnishes shall not be 
used.
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GW-4.4.5 Adhesives

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

GW-4.5 Interchangeability

The Diesel engine-generator sets and its associated auxiliary equipment shall 
be of the same Brand/Modet to allow interchangeability and easy procurement 
of spare parts.

Corresponding parts throughout shall be interchangeable and shall perform in 
identical manner if fitted in another unit. Likewise, all spare parts must fit 
accurately in place without additional machining and shall perform in no 
inferior manner to the original part.

GW-4.6 Workmanship

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

GW-5.0 EQUIPMENT MARKING, 
REQUIREMENTS

LABELING & MISCELLANEOUS

GW-5.1 Nameplates

Ail 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, model number, year of manufacture, weight. 
Standard Plant Identification Number (SPIN) if assigned/designated by NPC 
or indicated on drawings and other relevant information in compliance with 
applicable standards. Nameplate of the generating set shall also indicate the 
Prime (for 100 kW and 300 kW Diesel Gensets) and Continuous (for 1000 kW 
Diesel Gensets) Ratings. 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.
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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 tetters appear white.

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

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

Nameplates, labels and warning plates shall be in English.

GW-5.2 Labels

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

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

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, etc.
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GW-5.3 Tag Numbers/Standard Plant Identification Number (SPIN)

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

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

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

GW*5.4 Erection Marks

GW-5.5

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

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

Locks

GW-5.6

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

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

Guards

Protection guards shall be provided for rotating components such as coupling, 
drive shafts, fans, etc. These shall comply with ANSI Standard B15.1, Safety 
Code for Mechanical Power Transmission Apparatus.
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GW*5.7 Lifting Lugs

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

GW-6.0 DRAWINGS AND INSTRUCTION MANUALS

GW*6.1 Drawings Contained In the Tender Document

The drawings contained in relevant section of this tender document shall be 
the Bid Drawings and/or Reference Drawings which shall be utilized for 
bidding purposes only. They are considered as defining the 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 of 
his works. Bid drawings particularly plant layout, equipment layout and piping 
layout, which require changes or adjustments to suit with actual site 
conditions or which may be modified in design/details to conform with the 
configuration of the supplied equipment shall be prepared/submitted by the 
Supplier for NPC’s review and approval. Accordingly, soft copies of said bid 
drawings may be furnished upon receipt of request by the Supplier for their 
ready reference/perusal.

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

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

All drawings submitted by the Supplier or by any Sub-Supplier shall contain in 
the lower right-hand comer, 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.
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All data and information to be submitted shall be in the English language and 
all drawings shall be drawn using the metric system as unit of measurement.

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

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

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

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

GW-6.3.1 General

The Supplier shall submit to NPC five (5) copies for approval or reference, 
drawings, plans, brochures, equipment technical specifications or data 
sheets, erection manuals, calculations as required, codes and standards, 
operation and maintenance instructions and all other documents necessary 
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 one (1) month from effectivity dale of the contract, 
prepare and submit to NPC for approval a drawing and document lists 
summarizing the drawings he proposes to submit in accordance with the 
requirements specified herein, together with the dates on which he proposes 
to submit such drawings. These lists shall be updated monthly to show the 
status of the drawings and documents submitted and any additional proposed 
drawings. NPC shall have the right to require the Supplier to submit 
additional information as may reasonably be required.

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

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

Any manufacturing, test, installation of equipment and appurtenances and 
construction of any particular structure or portion thereof prior to the approval 
of drawings pertinent thereto shall be at the Supplier’s risk. The Supplier shall 
be responsible for any extra cost that may arise in consequence to such risks 
or in correcting the work already done to conform with the drawings as revised 
and approved.
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The Supplier shall be responsible for any discrepancies, errors or omissions 
in the drawings and other particulars suppiied by him whether such drawings 
and particulars have been approved by NPC or not, provided that such 
discrepancies, errors or omissions are not due to inaccurate information or 
particulars furnished in writing to the Supplier by NPC.

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

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

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

GW-6.3.2 Bar Chart

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

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

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

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

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

GW-6.3.3 General and Detailed Drawings and Specifications for Eiectro- 
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/arrangemenl drawings, system drawings (flow 
diagrams), and sufficient sub-assembly drawings, P & I diagrams, schematic 
and control wiring diagrams, site training program, test and commissioning 
procedures, test reports and details to demonstrate fully that all parts will 
conform with the provisions and intent of the Specifications and with the 
requirements of their Installation, operation and maintenance.

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

Formats and symbols for electrical drawings and logic diagram shall be 
standardized for all the plant systems under this Contract subject to NPC’s 
approval.

GW>6.3.4 General and Detailed Design Drav/ings for Civil Works

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

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

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

GW-6.3.5 Working Plan

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

GW-6.3.6 Progress Report

a) Monthly Reports

The Supplier shall submit to NPC on the seventh (7th) day of every 
month 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.
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From the commencement of manufacturing works, the Supplier shall 
provide color photographs of the Works which will be attached to the 
monthly progress reports. Each photographic print shall bear a printed 
description, a serial number and the date when taken. Inscriptions shall 
be in English. Each photograph shall record or illustrate specific events.

b) Weekly Summary Report

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

GW-6.3.7 Instruction Manuals

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

Number of 
Copies/Rating Delivery Sites/Group

3 Plant Site (Each Site)

2 Western Mindanao Maintenance 
Technical Services Division

1 Western Mindanao Operations
Division

1 Mindanao Operations Department

The Manuals shall include Parts List and Preventive Maintenance Schedule 
during the life span of the generating set and shall be submitted at least 1 
month prior to the delivery of the generating 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.
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The following requirements shall be included but not limited to:

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

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

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

d) Instrument lists (including switches and probes) itemizing function, set 
points, type, catalogue number, and range:

e) Piping Line and Valve lists itemizing type, size, material, and ANSI 
class:

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

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

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

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

j) Special/slandard tools list:
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I
k) Parts list including ASTM designation (if applicable). The spare parts 

list shall be in the form of a report that provides sufficient data 
necessary for computerized information processing. The set of data for 
a particular piece of equipment shall include, but not limited to the 
following:

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

GW-6.3.8 As-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 changes and 
revisions from the original drawings and specifications, including the exact 
“as-built" locations, sizes and kinds of equipment and accessories, 
miscellaneous metal works, embedded piping and electrical systems and 
other concealed items of work.

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

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

GW-6.3.9 Documents for NPC’s Records

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

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.
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GW-6.4 Processing of Drawings/Documents

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

The Manager, Design and Development Department
National Power Corporation
SIR 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.

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 Corrections 
Indicated", or Returned for Corrections". Prints marked “Approved" or 
"Approved with Corrections Indicated" authorize the Supplier to proceed with 
the procurement/fabrication, assembly and construction of the works shown 
on the drawings, with corrections, if any, indicated thereon.

When prints of drawings are marked “Approved with Corrections Indicated” or 
“Returned for Corrections”, the Supplier shall finalize the drawings and re
submit it in five (5) copies each for final approval. Every revision shall be 
shown by number, date and subject in a revision block.

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

Drawings and documents marked “Noted” without comments are deemed 
approved. If comments/correclions 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.
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GW-7.0 DISMANTLING AND HAULING REQUIREMENTS (AS APPLICABLE)

GW-7.1 General

This section shall apply and/or serve as guide in the performance of the works 
which require dismanlling/removal, crating, hauling, transporting, disposal of 
debris and temporary storage of any existing facilities or equipment at the 
project site, as applicable. He shall furnish all necessary plant, equipment, 
tools and labor to execute the works.

The Supplier shall submit after the award of contract the general procedure or 
overall work program which require the dismanlling/removal, crating as 
required, hauling, transporting, disposal of debris and temporary storage of 
the existing facililies/equipment including the new equipment and materials 
within the respective Power Plant site.

The facilities/equipment shall be handled with care at all times to prevent 
damage of any kind during the dismantling and temporary relocation.

The Supplier shall strictly observe the safety requlrements/reguialions of the 
respective existing plants during the performance of the work.

Ali works shall be coordinated with NPC at site so that interference in the 
performance of works will be avoided. In case interference occurs, NPC will 
decide which work is to be relocated.

GW-7.2 Preparation

NPC shall make available and provide access to the respective Plant Sites for 
the dismantling, removal, construction and/or modification works and 
installation activities of the Supplier. After contract award and prior to any 
dismantling/relocation works, the Supplier shall submit detailed schedule and 
methodology or work program for review and approval of the NPC. The work 
program and/or procedures shall comply with safety standards, existing 
environmental laws, rules, and regulations.

Any changes in any part of the approved work program/procedures shall be 
subject for review and approval by NPC.

The Supplier shall inspect and check properly all relative equipment and 
structures to ensure that these are securely disconnected from their 
respective main source or associated structures before the conduct of the 
actual dismantling activities.

Piping systems shall be totally drained prior to dismantling. Lube oil. fuel oil, 
chemicals and water coolant shall be properly disposed in a container with 
appropriate labels describing the contents. Water contents on pipes may be 
disposed in the existing drainage lines. Waste water found to be 
contaminated shall be properly treated prior to disposal.
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All peripheral pipes, electrical power and control cables, conduits and cable 
trays including protruding steel supports that may obstruct the free movement 
of equipment going out from the Powerhouse shall be dismantled first and 
removed.

The Supplier shall Identify the most convenient access and manner of moving 
the equipment out of a fixed structure/s. The Supplier shall provide temporary 
shelter/cover (tarpaulins or equivalent type of cover) on the torn down part 
until it is properly packed and crated. Any part of fixed structures that has to 
be lorn down or damaged shall be brought back to its original form to the 
satisfaction of NPC.

All bevels, threads, flange faces and other sealing surfaces shall be suitably 
protected with wood, plastic or soft metal to prevent damage to these surfaces 
during shipping and handling.

All pipes shall be capped using plastic or soft caps or plugs. All caps shall be 
taped.

All packaging or crating shall be suitable for long term outdoor storage on or off 
the ground.

GW'7.3 Dismantling of Existing Installations

The Supplier shall provide all the necessary equipment, tools and labor for the 
dismantling, transferring and moving out of all affected equipment and its 
associated structures and accessories.

During dismantling works, electro-mechanical equipment shall be carefully 
lifted or glided using only the approved tools, equipment, and procedures that 
will prevent damage to the equipment. Whenever possible, the Supplier shall 
transport/haul the equipment by skids so as to reduce the dismantling works.

The Supplier shall engage the services of highly qualified engineer/specialist 
who shall be responsible for the supervision of all dismantling and hauling 
works. Suitably skilled personnel shall execute dismantling operations in an 
orderly sequence in such a manner as to minimize the number and size of the 
resulting dismantled parts/components.

To avoid pilferage, the Supplier shall maintain a well-guarded and secured 
area, as designated by the NPC, for alt dismantled equipment and materials 
after each day’s work.

Utmost care shall be strictly observed by the Supplier during the dismantling 
of the plant equipment and components up to unloading to the designated 
laydown areas within the respective Plant sites or at any areas designated by 
authorized NPC representatives to avoid damage of any kind to equipment 
and installations.
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GW-7.4

The Supplier shall comply with the Plant security procedures and 
requirements. The Supplier shall also be liable for loss of or damage to any 
property {including property of NPC) or any loss, claim, damage, or expenses 
of whatsoever nature arising out of death, injury, illness, or disease of any 
person caused by the execution of all the works under this contract except to 
the extent that such loss or claim are due to negligence of the NPC.

Demolition

The Supplier shall exercise due care and diligence during demolition of 
structures, foundations, equipment and installations, including the provision of 
screens and canopies to protect them from dust and debris. In the event that 
any such damage should occur, the Supplier shall repair, replace or otherwise 
make good all damaged items to the approval of NPC.

All demolition operations shall be carried out in an orderly manner so as to 
cause minimum interference with other activities.

GW-7.5 Storage, Transportation and Re-Erectron

All dismantled materials and equipment shall be transported to the storage 
area designated by NPC within the respective Plant sites.

The Supplier shall provide temporary shelter/cover such as tarpauline or 
equivalent type of cover for protection of the equipment which require 
protection from rain, dust or direct sunlight during the storage.

The Supplier shall clean the area of debris and hazardous materials resulting 
from the removal/dismanfling of the equipment mentioned herein. The areas 
should be free from safety and environmental hazards during and after the 
dismantling activities.

GW-7.6 Disposal of Demolished Materials

All debris and demolished materials shall be transported to a location 
designated by NPC and dumped or otherwise disposed of as directed by him.

Any demolished materials which are not required to be used elsewhere have 
a commercial value, he may direct the Supplier to set aside and salvage such 
materials, the proceeds of which shall be credited to NPC.

All solvable materials shall be carefully handled to avoid damage and shall be 
piled neatly at a location adjacent to the work or as directed by NPC. All 
solvable materials shall become the property of NPC and the Supplier shall be 
held responsible for all materials not accounted for. The salvable material 
shall not be used by the Supplier for any of his construction operations, unless 
othenwise authorized by NPC.

The Supplier shall clean the area of debris and hazardous materials resulting 
from the removal/dismantling of the equipment from the sites mentioned 
herein. The areas should be free from safety and environmental hazards 
during and after the dismantling activities.
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GW-8.0 INSTALLATION REQUIREMENTS

GW*8.1 General

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

GW-8.2 Inspection at Site

Erection procedures and proposed erection check lists, if required, shall be 
submitted to NPC at least three months prior to the erection works all in 
English language. The erection procedures for each item of Plant shall be 
provided in hard-bound copies in a formal 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 shall be examined and 
passed by NPC. This particularly applies to the accurate plumbing of all 
stanchions and columns, and to the leveling, setting and aligning of the 
various parts, and to the fitting and adjusting of bearings and other parts. 
NPC reserves the right to inspect all parts of equipment in the Works and/or 
on Site but at the discretion of NPC inspection may be waived on certain 
items. This shall in no way absolve the Supplier from his responsibilities.

Full assistance and facilities are to be afforded by the Supplier for NPC's 
representatives to check the works. The Supplier shall be required to carry 
out dimensional checks at various stages of completion and these shall be 
witness by NPC.

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

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

GW-8.3 installation Requirements

The Supplier shall prepare detailed design of concrete foundations and 
associated structures of all his supplied equipment including construction 
thereof to ensure proper anchoring of the new equipment and associated 
structures in accordance with the Manufacturer's/Supplier's recommendation 
and the requirements of the relevant civil works specifications and/or drawings 
subject to NPC's review and approval.
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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 ail materials, equipment and Its 
associated structures shall be carried out by skilled and qualified personnel 
with special training and experience in the appropriate trade.

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

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 stnjclure and piping systems.

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

Any part of existing fixed structures that has to be temporarily tom down or 
damaged shall be brought back to its original form to the satisfaction of NPC.
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I 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 generating sets and auxiliaries. Any part of fixed structures that 
has been tom down and used as temporary access during the removal of the 
existing generating sets may be left open and provided with temporary 
larpauline or equivalent type of cover until the new generating 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.

GW-8.4 Name boards and Advertisements

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

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

GW-8.5 Signs

GW-8.5.1 General

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

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

GW-8.5.2 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.

GW-8,5.3 Signs for Emergencies

Areas which are prone to accident shall be equipped with adequate 
emergency signs of appropriate size. The emergency sign shall be stored 
and permanently displayed at the proper place to provide correct information 
which will result in fast action and also safe guard of personnel working on 
site.
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Escape routes, emergency exits, fire alarms, fire extinguishers, instruction for 
special fire extinguishing agents, warnings against fire-extinguishing agents, 
first-aid equipment, telephones, etc.

GW-8.5.4 Warning Signs

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

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

GW-8.5.5 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.

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.
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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 grtd/consumers) shall be 
supplied by NPC;

NPC shall provide the fuel requirements of the generating 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 genset 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.

Calibrated measuring and testing instruments, tools, and devices shall also be 
furnished by the Supplier/Manufacturer including portable calibrated emission 
tester. Relevant instruments supplied and installed by the Supplier in the 
various systems of the diesel generator sets shall preferably be used during 
the fuel consumption test. However, any other applicable measuring devices 
other than the installed instruments may be used as mutually agreed during 
the witnessing of the test or as specifically described In the relevant Clauses 
of this Specification. The cost of all tests and relative activities shall be borne 
by the Supplier.

The Supplier shall carry out all tests in accordance with the requirements 
described in the pertinent clauses of these specifications and lest 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 lest reports shall be submitted by the 
Supplier within a maximum of fifteen (15) days after the completion of tests.
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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 generating sets 
and auxiliaries; such as checking/evaluation of operating parameters, safety 
adjustment of controis, components, assessment of operating conditions, 
cleaning, etc. This shall include any maintenance services rendered upon 
request of NPC in the event of any abnormality occurs within the warranty 
period.

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

GW-9.2 Tests at Supplier’s Premises

GW-9.2.1 Inspection at Supplier’s Premises

NPC reserves the right to inspect all shop and assembly work associated with 
the Works, verify quantities consigned to stores and inspect quality control 
and assurance records as well as shop and purchase order records.

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

GW-9.2.2 Factory Acceptance Tests (FAT)

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

The Supplier shall carry out tests, as may be required by the specified 
Standards and the Quality Control and Assurance Program, as well as the 
entire test program approved by NPC. Prior to the witnessing of Factory Test 
the Supplier shall remove all faults found and correct all failures noted to the 
best of his knowledge such that no functional or procedural errors will occur 
during the test.

At the commencement of the witnessing of Factory Test, all applicable 
equipment and materials shall be brought together in one place, integrated, 
and the configuration/set-up at the factory shall be identical to that to be 
installed at the site and any equipment and software necessary for the proper 
operation of the equipment shall have reached its final form, not to be 
changed during the Factory Test and until commencement of commissioning 
at site.

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

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

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

a.1 Starting Test and Maneuvering Test at no load 

a.2 Load Test

Load Duration

50% 0.5 hour
75% 0.5 hour
100% 1 hour
110% 0.5 hour

a.3 Governor Regulation Test

a.4 Overspeed Trip Test

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

a.6 Fuel Oil Consumption Test
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a.7 Test for Sound Level at 1 M distance from genset

a.8 Test for NOx, SOx, CO, and Particulates Emission Levels and 
Vibration. SOx and Particulates testing are not required for engine 
with stack size of less than 12" 0.

After the factory test, each diesel engine generator 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. Emission testing on each stack is required for diesel gensels 
with dual slacks.

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.

b) Auxiliary Equipment

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

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

c) Electrical Equipment

Electrical equipment such as generators, circuit breakers, control and 
protection panels, transformers, etc. shall be subjected to factory tests 
In accordance with the requirements as specified in the relevant 
Electrical Works specifications.

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 for 
containerized/enclosure type and 120 dBA for open type. 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.
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GW-9.3 Pre-CommIssioning/Commissioning Test

GW-9.3.1 General

After installation of the equipment and its associated auxiliaries, the Supplier 
shall notify NPC of the date when the plant is ready for pre- 
commissioning/commissioning test at site. The timing and duration of the test 
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 Engineers/technical staffs for NPC's evaluation and 
approval at least one (1) month prior to testing. A certification from 
Manufacturer/Authorized Representative to prove that the said personnel has 
undergone previous test and commissioning sen/ices of similar unit/s to be 
supplied for this project shall also be submitted.

During the test and commissioning period. NPC shall provide operations and 
maintenance personnel, upon request of the Supplier, who shall assist in the 
performance of the commissioning test. The said personnel shall be placed 
under direct supervision of the Supplier/Commissioning Engineer and shall 
also sen/e 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 including portable calibrated emission tester. The 
cost of all tests and relative activities shall be borne by the Supplier.

GW-9.3.2 Pre-Commissioning Test for Suppiied Equipment

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

I

a) Alignment of engine-generaton
b) Wiring continuity test;
c) Megger testing of equipment and power cables;
d) Checking of safety valve settings;
e) Checking of settings for switches and instrument transmitters:
f) Calibration and test of C & I 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;
l) Fuel Injectors, fuel injection pump calibration and settings;
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m) Conduct the following tests/works, as applicable:
m.1 Hydrostatic and pneumatic tests of field assembled equipment 

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

GW-9.3.3 Commissioning Test

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

a)
b)
c)
d)
e)

0
g)
h)
i)
j)
k)

l)

m)

n)

Trial run of individual auxiliary equipment:
System sequential operation;
Generating unit tripping device test;
No load operation of diesel generating sets;
Test of control systems safety and operating functions 
(Control and Protection Relays);
Unit synchronization;
Unit load test and load rejection test (at 50%, 75%, 100% and 110%) 
Unit start-up/stop tests;
Automatic change-over of standby equipment;
Parallel Operation and Load sharing test;
Guaranteed Prime & Continuous Power Output & Guaranteed Fuel Rate 
tests;
Reliability Test (24 hours for 1000 kW and 8 hours for 300 kW and 
below);
Tests for Sound Pressure Level, NOx, SOx, CO and Particulates 
Emission Levels, and Vibration. SOx and Particulates testing are not 
required for engine with stack size of less than 12" 0; and 
Tests for Electrical Equipment per ANSI and lEC standard

GW-9.4 Performance Tests

The performance test shall be cam’ed 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 (for 300 kW & 100 kW) and Continuous (for 1000 kW) 
power output, guaranteed fuel rate, enclosure sound pressure level and water 
tightness, NOx, SOx, CO and Particulates Emission Levels, and Vibration and 
others as required or specified in the relevant clauses of the technical 
specifications. SOx and Particulates testing are not required for engine with 
stack size of less than 12” 0. Emission testing is required on each stack for 
diesel gensets with dual stacks. Specifications for sampling ports shall be in 
accordance with DENR requirements.

Performance test to determine the guaranteed continuous power output and 
guaranteed fue! rate of each diesel engine generator unit shall be carried out 
in accordance with the approved test procedure.
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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. Relevant instruments supplied and installed by the Supplier in each 
of the diesel generator set shall preferably be used during the fuel 
consumption test to verify its accuracy in comparison with the fuel rate test 
results taken during the FAT. Any other applicable measuring devices other 
than the installed instruments may be used as mutually agreed during the 
witnessing of the test.

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

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

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

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

equipment;
e) Test data and parameters to be measured;
f) Step by step calculations indicating how the lest data are used to arrive 

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

(correction curves shall be submitted with the Bid)

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

In the event that the guaranteed power output cannot be tested due to 
unavailability of the required load at the lime of testing, the available loads 
that fall either at 25%. 50% or 75% shall be used for reference/record 
purposes. The results shall be used as basis for comparing with the results 
taken from the FAT and shall then be the basis of acceptance if found 
satisfactory.

GW»9.4.1 Diesel Engine-Generator Set

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

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

b) Overspeed Trip Test
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c)

d)

Low Pressure, High Temperature and Emergency Device Trip 

Load Test & Fuel Oil Consumption Test

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

0.5 hour 
0.5 hour 
1 hour 
0.5 hour

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

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

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

Test for Enclosure Sound Pressure Level and Water Tightness, SOx, 
NOx, CO, and Particulates Emission Levels and Vibration. SOx and 
Particulates testing are not required for engine with stack size of less 
than 12" 0.

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.Z

GW-9.4.2 Auxiliaries and Associated Electrical Equipment

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

e)
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GW-9.5 ReKability Test (8 & 24 hours)

After the Supplier has notified NPC that the generating set is ready for 
commercial service including its associated auxiliary equipment, and provided 
NPC is satisfied that the generating sets are ready for commercial service, the 
generating 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 for prime duty gensets and 
twenty four (24) hours for continuous duty gensets or at any 
programmed/scheduled operating hours available at the respective plant 
slle/s.

The plant will be operated by the NPC staff under the supervision of the 
Supplier’s Commissioning Engineer during the reliability test period.

The Reliability Test shall be carried out in accordance with the appiicable 
codes and standards and the approved test procedures.

Should any major failure occur in the generating 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 respective reliability test period 
of eight (8) and twenty four (24) hours shall be recommenced after the 
Supplier has remedied the cause of defect.

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

a) Plant tripping due to above causes;

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

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

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

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

In the event that the programmed or scheduled operating hours available at 
the respective sites are less than eight (8) or twenty-four (24) hours per day, 
the remaining unused reliability test hours as required shall be continued the 
foilowing day to complete the required 8 hours (for 300 kW & 100kW) or 24- 
hours (for 1000 kW).
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GW-9.6 Tests Failures

If any equipment or component fails to pass any lest, NPC may, at his own 
judgment, 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 net continuous power output (for 1000 kW gensets) and 
guaranteed Prime power output (for 300 kW and 100 kW gensets) and/or the 
guaranteed fuel oil rate, the Supplier shall be given two (2) weeks maximum 
from the completion date of the performance test to make any necessary 
corrections or alterations of defects before conducting the retest. The Supplier 
may request time extension for any corrections subject to NPC’s 
evaluation/approval of corresponding justification for such extension. One (1) 
retest is allowed only during the required two (2) weeks maximum period 
including trial runs, if the results of the latest test/retest failed to meet the 
guaranteed net continuous and 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 gensets, transformers and 
associated equipment have failed to meet the relative guaranteed data.

NPC shall have the right to reject Diesel Generating Sets whose fuel oil rate 
during test deviates to more than +5% of its guaranteed fuel oil rate and/or the 
net continuous and prime power output Is less than its guaranteed power 
output.

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

GW‘9.7 Test Reports/Certificates

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

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

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

The Supplier shall bear the cost of furnishing these records and reports.
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GW-9.8 Waiver of Factory Tests Witnessing/Inspection by NPC for Equipment to 
be Furnished by the Supplier

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

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

GW-10.0 TRAINING OF NPC PERSONNEL

GW-10.1 General

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

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/mainlenance 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 trainers for in-house technology transfer program of 
NPC.

Five (5) sets of materials included in the training modules shall be turned over 
to NPC upon completion of the training. An evaluation shall be jointly 
undertaken by the Contractor and NPC's representative on the adequacy, 
appropriateness and relevance of the training and the program effectiveness 
after the training.
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The training program shall be conducted by expert/s who are knowledgeable 
and well trained by the gensets manufacturer or his authorized representative.

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

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

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

GW'10.2 Operation and Maintenance Training at Site

The Supplier shall conduct training at the respective Plant Sites 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 each plant, shall participate in the training program. The Supplier shall 
provide a comprehensive training program related to design application, 
operation and maintenance, including trouble shooting of the Supplier’s 
supplied system and equipment starting from Start of Pre- 
Commissioning/Commissioning and thereafter up to the issuance of 
Certificate of Completion.

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; and

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

GW-11.0 CORROSION PROTECTION AND PAINTING

GW-11.1 General

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 diesel engine generator set/s and associated equipment 
including its enclosure shall be shop primed and finish coated in accondance 
with the Manufacturer's standard practice. An adequate supply of touch-up 
paint shall be supplied by the Manufacturer/Supplier which shall be used for 
painting surfaces that will be damaged during transport and Installation works 
including surfaces that show signs of corrosion. Color of Final painting shall 
be per Manufacturer’s standard, unless otherwise specified in the pertinent 
provisions of the specifications. Preferably, final color shall be similar to the 
existing color of the equipment and structures or as directed/approved by 
NPC.

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 coaling systems including number and thickness of coats;
c) Short list of protective coating manufacturers and applicators;
d) Surface preparation;
e) Workshop action; and
f) Final color schedule which NPC will provide during the Contract stage or 

as specified in the relevant sections of this specification.

GW-11.2 Treatment for Shipping

The various items which do not fall under the paintings or lining specifications 
in the documents shall be surface treated for shipping.
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The various items to be shipped shall be thoroughly cleaned before shipment 
so as to eliminate dirt, rust and grease, all welding slugs and spatters, and 
loose metals.

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

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

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

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

GW-11.3 Application of Paint

Before any painting is made, all surfaces must be prepared properly by 
removing all rusts, scales, welding slugs and spatters, grease and 
encrustation of any nature. Steel surfaces shall be white blasted in 
accordance with Steel Structures Painting Council Standard. The various 
paints to be used shall be of approved quality and type.

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 30C 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 solids of 42% + 2% high 
temperature paint shall be applied.
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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 coal. 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-fabricaled/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.

Rnal 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.

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 speciried total 
dry film thickness.

GW-11.4 Hot Dip Galvanizing

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

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

GW-12.0 SPARE PARTS AND TOOLS

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

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

GW-12.1 Spare Parts

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

The Supplier shall supply, deliver and install as required (consumables are by 
supply and delivery only like filter elements, fan bells, 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 generating units during the warranty period. Quantity of 
specified/listed spare parts which are not sufficient and will require additional 
spares during the warranty period shall be provided by the Supplier at no cost 
to NPC.

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

All the spare parts shall be delivered/amVed at the respective plant sites 
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.
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I
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 II - Technical Data Sheets. This list is preliminary and subject to 
changes in order to conform with the final design without any additional cost. 
The final list of spare parts shall be submitted to NPC for approval not later 
than one (1) month prior to the delivery of the equipment.

GW-12.2 Tools and Appliances

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

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

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.

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 II - Technical Data sheets. 
This list is preliminary and subject to changes in order to conform with the 
final design without any additional cost. The final list with the corresponding 
brochures/catalogues shall be submitted to NPC for approval not later than 
one (1) month prior to the delivery of the equipment.

NATIONAL POWER CORPORATION I5 Vl-GW-66



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DEUVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MrnP21Z1287Se

GW-13.0 PACKING, SHIPMENT AND STORAGE

GW-13.1 Packing/Crating

The Supplier shall effect proper packing/craling 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 Vi inch (13 mm) or thicker 
plywood disc, or suitable alternate, bolted to the face of the flange.

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

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

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

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

All large and heavy shipping units shall have suitable skids for moving. 
Crating shall also be adequate for lifting with slings. If location of slings is 
critical, these locations shall be marked accordingly.

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

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

Valves, including its bolts, nuts, and washers, shall be segregately packed 
and property 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 
GROSS WEIGHT 
DIMENSION 
CRATE NO.

.kgs.
_kgs.

m3

All packages shall be fonvarded 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 including storage 
and handling instructions with descriptions for periodic inspection and/or 
storage maintenance to ascertain that no deterioration will occur during 
storage.
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Prior to shipment, the Supplier shall furnish NPC advance copies of all 
packing lists and other pertinent documents.

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

GW-13.2 Shipment/Transport

The Supplier shall be responsible for the sea and land transportation of the 
equipment, materials and supplies required under this Specification and shall 
ensure that they are safely and timely delivered to the specified site. Supplier 
shall be deemed to have visited the respective plant sites 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 ali 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 ali 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) \^sual 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 diesel generating sets to verify the content and 
its physical condition and to check pilferage or damage during shipment 
and storage.

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

The Supplier shall keep a proper store ledger carefully noting ali 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 ali times.
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Shipment of equipment and materials to be supplied by the Supplier should 
be through Philippine Flag Carrier. However, a non-Philippine Flag Carrier 
may be used, provided a certification of its non-availability is issued by the 
nearest port authority within ten (10) calendar days from the date the goods 
are ready for shipment.

GW-13.3 Storage

I

The Supplier shall be responsible for securing all his supplied equipment at a 
place designated by NPC until the completion of the erection/inslallation 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/ereclion.

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

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

The Supplier shall treat the wooden equipment crates/packages and the soil 
under the equipment and immediate surroundings to make it impervious and 
toxic to subterranean termites, often referred to as white ants or “anay" by 
application of soil poison solutions. Materials to be used shall be a solution 
commonly used by licensed companies or entities engaged in pest control or 
pest eradication. Banned solutions must never be applied. Applications of 
the solution shall be in accordance with the manufacturer’s recommendation.

GW-14.0 CLEAN UP

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

GW-15.0 CERTIFICATE OF COMPLETION AND ACCEPTANCE

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

I

GW-16.0 GUARANTEE

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

However, if any generating set/s or plant system/s has been put into 
commercial operation even before the issuance of the Certificate of 
Completion, the warranty period of the particular generating set/s or plant 
syslem/s shall commence on the first day of the commercial operation. 
Commercial operation shall mean when generated loads are already exported 
to the grid/consumers following the successful performance/reliability tests. 
Accordingly, a Certificate shall be issued by the implementing group and/or 
plant head stating that the Warranty Period has started for the particular 
genset/s 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 generating sets) for a period of not less two (2) days in two (2) separate 
visits which will coincide on the first two (2) scheduled periods of preventive 
maintenance (every 250 hours or per manufacturer’s recommended hours) of 
at least one generating set per plant site during the warranty period at no cost 
to NPC to perform the following, but not limited to:

a) Checking/inspection of installed equipment;
b) Conduct evaluation and assessment of operating parameters;
c) Make necessary adjustment on instruments and controls;

d) Perform/supervise necessary cleaning, repair, trouble shooting, parts 
replacement; and

e) Provide training and/or informative instructions similar to items “a)” to 
“d)” above to NPC Plant Operation and Maintenance Personnel. Such 
training/instructions shall be conducted (Hands on) in such a way that 
NPC Plant 0 & M Personnel would be able to perform reliably and 
satisfactorily on similar generating sets supplied under this contract.
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This shall include any mainfenance/repair services rendered upon request of 
NPC in the event of any abnormality occurs within the warranty period. For 
minor repairs/replacements/adjustmenls as determined by the Supplier, plant 
maintenance personnel who had undergone training conducted by the 
Supplier may perform the necessary repairs/replacements/adjustmenls, if 
authorized by the Supplier through any means of available communications, 
provided that such repair shall not relieve the Supplier of its obligation under 
the contract if such repair is not done property.

The guarantee period of twelve (12) months shall be exclusive of any 
downtime attributable to the Supplier. In case of generating set 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/securily is without 
prejudice to terms provided by Clause GW-15.0 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 atlend/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 genset 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 and/or material are placed 
in operation and/or use, it will perform in the manner as set forth in the 
Contract.

GW-17.0 MEASUREMENT OF PAYMENT

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

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

AW-1.0 GENERAL ARCHITECTURAL REQUIREMENTS

AW-1.1 General

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

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

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

AW*1,2 Submission of Samples

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

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

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

AW-1.3 Substitution of Materials

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

In case of approved substitution of an inferior kind of material, a reduction in 
the contract price equal to the difference in cost of the two kinds of materials 
shall be made. Market prices at the provincial capital or at a commercial 
center agreed upon by the NPC Representative and the Contractor on the 
date upon which authority for substitution is granted shall be the basis of said
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price reduction. Price differentials shall be determined and agreed upon 
immediately by both parties and incorporated in the approved letter of 
substitution.

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

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

AW-1.4 Certification of Materials

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 shali be erected, installed or applied such as electrical fixtures and 
accessories, concrete reinforcing steel, cement, G.l. and C.l. pipes, valves 
and fittings, plumbing and sanitary fixtures, building materials and finishes, 
paint and waterproofing, etc., without the required certificates.

AW*1.5 Other works which even if not specifically mentioned in the Section and
Schedule of Requirements shall be included:

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

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

• Provision of small equipment and tools
• Safeguarding the Works against surface water, which shall normally be 

reckoned with, and its possible necessary removal
• Protecting the Works from heat, wind and rain
• Protection and safety measures required
• Protecting the executed works and the items handed over the execution of 

same from damage and theft up to the time of acceptance
• Supplying of the operational materials
• Supplying of consumable stores
• Supplying of fitting dowels
• Supplying of simple type pipe covering, e.g., in the shape of pipe 

sheathings with corrugated cardboard and the like
• Supplying and fitting of pipe fastening elements, e.g., pipe clips, hangers, 

etc.
• installing and dismantling as well as providing all framework and scaffolds
• Making blackouts on concrete
• Chemical preservation of timber
• Instructing the operating and maintenance personnel

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

AW>1.6 Measurement and Payment

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

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

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

AW-2.0 CONCRETE MASONRY WORKS

AW-2.1 General

AW-2.2

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

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

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

Materials

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

Unless otherwise shown on the drawings, concrete hollow blocks to be used 
shall conform to the requirements of ASTM Specification C-129 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
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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 (1/4H) 
diameter ties at 610mm (24”) 0. 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.

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

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

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

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

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

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

c) Water for mixing shall be clean and potable.

AW-2.3 Installation

AW-2.4

Laying of all masonry units shall be plumbed, leveled and accurately spaced. 
All units shall be welted 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 Lintet

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

AW-2.5 Testing of CHB

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

AW>2.6 Measurement and Payment

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

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

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

AW-3.0 PLASTERED PLAIN CEMENT FINISH

AW-3.1 General

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

AW-3.2 Materials

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

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

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

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

b) Accessories for plaster work, includes nails, picture, moulds, casings, 
window stools, bases, etc.
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AW>3.3 Application

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

The lath for plastering shall be leveled, plumb and well secured to the backing 
material. The leveling elements installed would include grounds and screeds. 
For walls, a screed shall be installed at the base of the wall with Its top about 
102mm (4") above finish floor. The screed is run horizontally, leveled and set 
at the exact thickness of finished plaster. Around 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 comers should be reinforced by lapping wire lath.
Mixture for various coats should be checked to see that proportions are 
correct.

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

AW-3.4 Measurement and Payment

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

Unless otherwise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for plastered plain cement finish. 
Payment will be made at the corresponding pertinent pay item under 
architectural works in the Schedule of Requirements. Payment shall constitute 
full compensation for all labor, material including metal lath, equipment, tools 
and incidentals necessary for the completion of this work.

AW-4,0 ALUMINUM DOORS AND WINDOWS

AW-4.1 General

The contractor shall furnish and install all aluminum doors and windows in 
accordance with the applicable drawings’ specification and manufacture's 
standards. Samples of aluminum sections shall be submitted by the 
Contractor to the Contracting Offices for approval before fabrication 
commences.
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AW-4.2 Materials

AW*4.3

AW-4.4

Aluminum Glass Door

Aluminum glass doors shall be double swing, full glass and floor hinge type 
complete with transom; hardware and accessories as Indicated in the 
drawngs.

Aluminum Glass Windows

Aluminum glass windows shall be a combination of mixed and slide type or as 
indicated in the drawings.

Color for both doors and windows frames and accessories shall be anodized 
olive brown, preferably “Analok", “Kalcolor" or approved equal.

Members, sizes, extrusion processes and other characteristics of aluminum 
shall be referred to “ALUMINUM WORKS' and/or Drawings.

Glass Panels shall be (.006m-0.008mm) thick tinted bronze or as indicated on 
the drawing.

Aluminum glass doors and windows shall be products of reputable, national 
known manufacturers approved by the Contracting Officer preferably 
manufactured by “Hooven Philippines", “Permaline" or approved equal.

Installation

Doors and windows shall be installed in strict accordance with the accepted 
manufacturer*

Measurement and Payment

Measurement and payment for Aluminum Doors and Windows will be 
based on the number of sets installed and accepted by the NPC 
Representative.

Unless otherwise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for aluminum doors and windows. 
Payment will be based at the corresponding pertinent pay items under 
Architectural Works in Schedule of Requirements. Payment shall constitute 
full compensation for all labor, materials, equipment, tools and incidentals 
necessary for the completion of this work.

AW-5.0 PAINTING AND VARNISHING

AW-5.1 General

The work to be executed under this section shall include the furnishing of all 
materials, labor, tools and ladders, scaffolding and other facilities necessary 
for the satisfactory performance of all work necessary to complete all painting
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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 
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.

AW-5.2 Inspection of Surfaces

Before starting the work, the Contractor shall inspect all surfaces to be 
painted. If the surfaces cannot be put in proper condition to receive paint by 
customary cleaning methods or sanding or sparkling, the Contractor shall 
notify the NPC Representative in writing. The NPC Representative will cause 
these defects to be reminded. The commencing of the work by the Contractor 
indicates his acceptance of the surfaces to be painted and assumes 
responsibility for the rectification of any unsatisfactory finishing, resulting from 
his negligence.

AW-5.3 Materials

I
I

All paint materials shall meet the requirements of the Philippine National 
Standard Specifications for Paintings.
Paints shall be brought to the Site in tightly closable, convenient, original 
containers, if nothing to the contrary is stipulated in the Specifications. The 
containers shall be marked in a durable manner with the following particulars:

• Maker
• Paint and relevant thinner
• Gross and net weights
• Date of supply by the maker’s factory

The openings of the containers shall leave enough room for a stirring 
appliance.

Ail 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.
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I

I

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 shail 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.

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.

I

AW-5.4 Colors and Samples

All colors shall be subjected to the approval of the NPC Representative. 
Tinting of matching colors shall be done under the supervision of the NPC 
Representative. In all cases, a sample shall be applied on the job and the

NPC Representative must give his approval before work is commenced. If 
required, three panels, 200 mm x 250 mm (S" 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.
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I

AW-5.5 Workmanship

All work shall be done by skilled mechanics with high quality workmanship. All 
paints shall be evenly applied so as to be free from sags, runs, crawls or other 
defects. All painting materials shall be meet the requirements of stress and 
shall be in accordance with the relevant standards. All coatings shall be of 
proper consistency and well brushed out so as to show the minimum of brush 
marks, except varnish and enamel which shall be uniformly flowed on. Ail 
brushes shall be clean and in good condition, with heavy brushes preferred. 
Light brushes shall not be permitted.

Paint shall be thoroughly stirred so as to keep the pigment evenly in 
suspension when paint is being applied.

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

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

AW-5.6

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.

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

The Contractor shall be responsible for the complete shop and field 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, ail shop coats which are defective 
or damaged.
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Protect all parts of the building from paint drops by using clean drop cloths 
and remove all paint inadvertently placed or dropped on exposed surfaces 
without damage to same. Close various spaces while painting and exclude 
dust until finish is dry.

Plumbing systems shall not be used to wash paint brushes or containers.

Temporary or permanent welding shall not be permitted on areas where the 
welding will damage paint or other protective coatings, unless the areas of 
coatings which would be damaged thereby are accessible for repairing and 
inspection. Materials which have been painted shall be handled with care and 
protected as necessary to preserve the coating in good conditions.

AW-5.7 Paint Application

Materials, which are subject to working instructions, shall be treated according 
to these instructions, unless stipulated differently by the relevant paint 
manufacturer:
Paint, gloss and coating may be worked manually or by machines, unless a 
particular execution has been stipulated in the Specifications.

Paint, gloss and coat shall be bond 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; 
othenvise a second treatment with the same solution shall be applied. Within
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24 hours after drying, all crystals on the surface must be bmshed off applying 
the prime coat.

Metal works shali be kept clean and free from corrosion following insfailation. 
Abraded surfaces shall be retouched prior to finish painting, using the same 
type of paint as prime coat. Galvanized metals shall be weathered or pickled 
with the approved metal primer in accordance with printed instruction of the 
manufacturer.

I

AW-5.8

I

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

Rivet and bolt heads, protruding comers, sharp section edges and places of 
difficult access shall be pre-treated.

The paint shall be applied in coats which are as uniform as possible.

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

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

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

All coats of print shall be applied only to clean, dry and non-greasy surfaces. 
In multi-coat paint systems, the coat last applied shall always be sufficient dry, 
free from any 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 othenvise 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.
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All materials, supplies and articles furnished shall be the standard products of 
superior quality. All constituent materials shall conform to the applicable 
provisions of the latest edition of ASTM Specifications.

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

Concrete and Plastered Surface

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

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

• 1 coat of coal-tar epoxy.
• 2 coats of a mineral-filled water-resistant coat-tar epoxy.

Concrete, cement plaster, etc. exposed to oil, surface shall be dry, if possible 
sandblasted, clean and slightly roughened.
• 1 coat with a plastic-modified hydraulic mortar.
• 2 coats of an oil-resistant synthetic resin-based paint.

Concrete exposed to Mechanical and Chemical attack.

• 1 coat of colorless 2- pack epoxy-based paint; this shall contain from 10% 
to 20% thinner as the surface requires.

• 2 coats of 2-pack epoxy-based paint.
Concrete flooring exposed to mechanical wear and oil.

• 3 coats of chlorinated rubber-based paint. The first coat shall contain 
15% thinner.

Internal concrete, plastered walls exposed to abrasion.

• 3 coats of an oil-free, synthetic resin-based, dust-binding paint.

Concrete flooring subject to minor mechanical wall.
• 2 coats of an oil-free, synthetic resin-based, dust-binding paint.

Internal plastered ceilings and walls.

• 2 coats of a polyvinyl-acetate dispersion type, non-chalking paint. First 
coat shall contain up to 30% thinner of clean, fresh water as the surface 
requires.

Wooden Surfaces 

a) Exterior Parts - N/A
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I

AW-5.9

b) Surface shall be smoothed down with adhesive; if machine sanding is 
involved, a sanding is involved, a sanding sealer to bind the fibres shall 
be applied; the surface shall also be dry and free from dust.

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

pigments.

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

All materials, supplies and articles furnished shall be the standard 
products of a known manufacturer approved by the NPC 
Representative.

1) First Coat. Fill open grained wood with natural wood paste 
fillers, as is, or mixed with oil-wood stain to obtain desired 
shade. Apply along the grain within 30 minutes. Let dry 
overnight and sand lightly.

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

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

4) Choice of any of the following topcoats:

• Clear flat lacquer - for standard flat effect.
• Clear dead flat lacquer - for complete flat lacquer.
• Super dead flat lacquer - for complete flat lacquer.
• Clear gloss lacquer - for standard gloss effect.
• Water white gloss lacquer - for brilliant crystal-clear effect.
• Versatile spar varnish - for glossy thick coating also 

applicable for exterior wood surfaces.

When spraying under high humid conditions, add up to ten per cent 
(10%) by volume of lacquer thinner retarder to prevent blushing of 
lacquer products.

Steel Surfaces

Details are given General Technical Requirements.

Measurement and Payment

Payment shall be based on what is called for in the Bidding Form.
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AW-6.0 CONCRETE FLOOR HARDENER

AW-6.1 General

The work under this section shall be undertaken by skilled tradesmen 
experienced with this kind of work. The work to be done shall consist of 
furnishing all labor, materials and provision of tools and equipment necessary 
to complete the application of Floor Hardener.

AW-6.2 Materials

Floor hardener shall be non-metalllc a mixture of especially graded mineral 
aggregates crushed and sieved to produce sharp granules. It should be 
extremely hard and must be highly resistant to abrasion, impact, chemical 
and acid, attack and will not oxidize under any circumstances. It should be 
non-metallic and must be a mixture of graded Silicon Carbide and Aluminum 
Oxide Aggregates.

AW-6.3 Measurement and Payment

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

Unless otherwise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for concrete floor hardener. 
Payment will be made at the corresponding pertinent pay 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.
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CW-1.0

CW-1.1

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.

CW-1.2 MovIng-ln

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

CW'1.3 Contractor’s Camp Facilities

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

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

CW-1.4 Water Supply

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

CW‘1.5 Sewerage Disposal and Sanitation

The Contractor shall, at his own expense, be responsible for the Installation 
operation and maintenance of an adequate sewerage disposal and sanitation 
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.
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The Contractor shall execute the work with due regard to adequate sanitary 
provisions and applicable codes and shall take all necessary steps to prevent 
the pollution of water in any spring, river, or other sources of water supply. All 
toilets or wash-up facilities shall be subject to the prior and continuing approval 
of the NPC.

CW-1.6 Fire Protection

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

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

CW-1.7

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

Construction Power

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

CW-1.8 Camp Security

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

CW‘1.9 Construction Material Storage

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

CW-1.10 Removal of Camp and Construction Facilities

After the completion of the work covered by the contract and prior to 
acceptance of the completed work, the entire camp facilities of the Contractor, 
including its water supply system, electric distribution system, quarters, 
warehouses, shops, dining halls, commissaries, temporary shed and other 
facilities therein shall be removed by the Contractor. The site shall be cleared 
and cleaned as directed by the NPC.
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CW-1.11 Measurement and Payment

No separate measurement and payment will be made for the Contractor's 
Construction Facilities. The entire cost thereof shall be included in the various 
pay items in the Schedule of Requirements.
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CW-2.0 CARE OF WATER DURING CONSTRUCTION

I
I

CW-2.1 Scope

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

CW<2.2 Drainage and Dewatering

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

I

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, ail at his expense.

CW-2.3 Measurement and Payment

No separate measurement and payment wiil 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.

I
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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

I
I

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

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

b) Prepare and submit Construction Safety and Health Plan (CSHP).

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

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

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

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

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

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

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

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

I
g) Avoid unnecessary opening/clearing of areas outside construction sites 

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

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

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

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

CW-3.3

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

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

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

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

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.
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CW-4.0 SITE GRADING

CW-4.1 Scope

I

I
I

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

CW>4.2 Clearing, Grubbing and Miscellaneous Work

CW>4.2.1 Clearing and Grubbing

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

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

CW-4.2.2 Miscellaneous Works

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.

CW-4.3 Grading

CW-4.3.1 Genera!

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

CW-4.3.2 Classification of Materials

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

CW*4.3.3 Stripping

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

CW-4.3.4 Excavation and Fill

I

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

The NPC may require the modification of slopes and grades according to the 
conditions actually encountered during excavation, but such change or 
modification shall not be construed to mean by the Contractor as a basis for 
additional compensation over and above the contract unit prices.
Any over-excavation performed by the Contractor for any purpose or reason, 
except as may be ordered by the NPC. shall be at the Contractor’s expense 
and any excess of excavation shall be refilled, where required, with approved 
materials that shall be furnished, place and properly compacted at the expense 
of the Contractor.

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

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

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

CW-4.3.5 Slides

In the event that slides occur along excavated slopes during grading operations 
or after completion of grading but prior to acceptance of the work, the 
Contractor 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
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additional cost to NPC, unless occurrence of such slides is occasioned by 
causes beyond control of the Contractor. In such event, payment for the 
satisfactory removal and proper disposal of slide material and finishing and 
rounding of slopes will be paid for at the equivalent of thirty percent (30%) of 
the contract unit price per cubic meter for the item Grading Excavation.

CW-4.3.6 Slip-Outs

In the event of slip-outs in any part of the grading fill prior to final acceptance 
of the work, the Contractor shall rebuild such portion of the fill. In the case it is 
determined that the 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.

CW-4.4 Disposal

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

CW-4.5 Sources of Fill Materials

I

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

CW-4.6 Environmental Requirements

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

CW-4.7 Measurement and Payment

CW-4.7.1 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.

I
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CW-4.7.2 Miscellaneous Works

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

CW-4.7,3 Stripping

Unless otherwise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for Stripping. Corresponding cost 
hereof shall be included In the unit bid price of relevant item(s) in the Schedule 
of Requirements.

CW-4.7.4 Grading Excavation

Measurement for payment for Grading Excavation shall be based on the 
number of cubic meters excavated and properly disposed. Volume shall be 
computed by the average end area method which shall be the volume between 
the original ground (as determined by survey to be made by representatives of 
both NPC and the Contractor) and graded surface on the drawings or as 
established by NPC. To this volume shall be added, for purpose of payment, 
all authorized excavations below grade.

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

CW-4,7.5 Grading Fill

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

Payment will be made at the contract unit price for the item Grading Fill in the 
Schedule of Requirements, which payment shall constitute full compensation 
for furnishing of all materials, labor, construction equipment and incidentals 
necessary to complete the work item.
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CW-5.0 STRUCTURAL EXCAVATION, FILL AND BACKFILL 

CW*5.1 Scope

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

CW-5.2 Materials

CW-5.2.1 Structural Excavation

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

CW-5.2.2 Structural Fill

a. Sand and Gravel Fill

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

Sieve Designation 
/Square Mesh SlevesI

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

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

0.074 mm (No. 200)

Percentage by 
Weiaht Passing

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

b. Structural Earth Fill

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

CW-5.2.3 Special Foundation, if any

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

a. Lean Concrete

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

CW-5.2.4

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.

Structural Backfill

Backfill for Structures Other Than Pipes - Material for backfill shall consist of 
compactable and approved material taken from grading and structural 
excavations. Any additional material needed shall be obtained from bomow 
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.

CW-5.3

CW-5.3.1

Backfill forWater Supply Pipes - Backfill for water supply pipes shall consist of 
compactable materials taken from trench excavation and approved by the NPC.

Construction

Excavation

a. General

The Contractor shall notify the NPC sufficiently in advance before the beginning 
of any excavation so that a joint survey for baseline data and cross-sectional 
measurements can be undertaken on the undisturbed/natural ground surface. 
All excavation shall be carried out according to the lines, slopes and grades 
shown on the drawings. In case an increase or decrease in quantities occur 
as a result of changes made by the NPC to such lines, slopes, and grades, the 
provisions on Variation Orders under the General Conditions of Contract (GCC) 
shall apply.

After each excavation is completed or where replacement of unsuitable 
material below required foundation grade has been undertaken, the Contractor 
shall notify the NPC so that proper inspection and confirmatory test on the 
bearing capacity of the foundation material can be made. In no case that 
concrete, sewer, drainage or water supply pipe can be placed unless a written 
approval has been issued by the NPC.

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

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

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

c. Drainage and Sewerage Pipes and Cable Trench

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

CW-5.3.2

d. Water Supply Pipes

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

Service pipes shall be buried to a depth of at least 0.15 meter below grade line.

Structural Foundation Fill

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

CW-5.3.3 Special Foundations

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

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

CW-5.3.4 Backfill

CW-5.4

CW-5.4.1

1. Structures. Other Than Pipes

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

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

2. Drainage and Sewerage Pipes

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

Unless otherwise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for structural excavation. Payment will 
be made at the corresponding pertinent pay items with Structural Excavation in 
the Schedule of Requirements, which payment shall constitute full 
compensation for furnishing all labor and equipment necessary for excavation 
work and proper disposal of excess material excavated.
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CW-5.4.2 Structural Foundation Fill

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

Unless otherwise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for structural foundation fill. Payment 
will be made at the corresponding pertinent pay items with Sand and Gravel 
Fill/Base shown in the Schedule of Requirements, which payment shall 
constitute full compensation for furnishing, placing and compacting fill 
materials; labor which include spreading, compacting, etc., equipment and 
other incidentals necessary to complete the item.

CW-5.4.3 Special Foundations

CW-5.4.4

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.

Unless otherwise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for special foundations. Payment will 
be made at the various pertinent pay items 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

CW.5.4.5

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

Unless otherwise specified In the Schedule of Requirements, no separate 
measurement and payment will be made for structural backfill. Payment will be 
made at the corresponding pertinent pay items with 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

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

CW-6.2 Class of Concrete

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

CW-6.3

CW-6.3.1

Materials

Cement

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

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

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

CW-6.3.2 Reinforcing Steel

CW-6.3.3

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.

CW-6.3.4 Aggregates

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

CW-6.3.5 Formwork

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

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

CW-6.4 Storage of Materials

CW-6.4.1 Cement and Aggregates

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

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

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

CW-6.4.2 Reinforcing Steel

CW-6.5

CW-6.5.1

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

Concreting

General

The written approval of the NPC shall be secured prior to any concreting work. 
Ail concrete shall be poured on dry and cleaned surfaces.
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I
1

CW-6.5.2 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 shail be cleaned of ali dirt, mortar and foreign 
material. Forms, which wiil 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 wilt permit the 
ready release of the forms and will not discolor the concrete.

Formwork for concrete placed underwater shall be watertight.

Forms shali be constructed so that the form surface of the concrete does not 
undulate excessively in any direction. Undulations exceeding either 2 mm or 
1/270 of the center distance between studs, joints, form stiffeners, form 
fasteners, or wales will be considered to be excessive. Should any form of the 
forming system, even though previously approved for the use, produce a 
concrete surface with excessive undulations, its use shall be discontinued until 
modifications, satisfactory to NPC's Representative, have been made.

Portions of concrete structures with surface undulations in excess of the limits 
herein stated may be rejected by the NPC.

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

All formworks shall be provided with adequate clean-out openings to permit 
inspection and easy cleaning after all reinforcement has been placed. Where 
forms for continuous surfaces are placed in successive units, the forms shall 
be fitted over the completed surface to obtain accurate alignment of the surface 
and to prevent leakage of mortar. Panel forms shall be constructed so that they 
can be removed without damaging the concrete. All exposed joints, edges, and 
external comers shall be chamfered a minimum of 20 mm unless specified 
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.
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I

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

CW-6.5.3 Placing Reinforcement

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

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

CW-6.5.4 Mixing Concrete

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

CW-6.5.5 Placing Concrete

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

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

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

CW-6.5.6 Finishing Concrete

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

CW-6.5.7

CW-6.5.8

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 
beams

14 days 80%

Sides of beams and all vertical 
surfaces

1 day 70%

Floor Slabs 14 days 80%

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

Curing and Protection

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

CW>6.5.9 Sampling and Testing of Concrete

The Contractor shall furnish all materials, either separately or mixed, as 
required by NPC. Selection of materials and the making of test specimens shall 
be made under the 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 shail iikewise be at the expense 
of the Contractor.

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

NATIONAL POWER CORPORATION VI-CW-20



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

I

I

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

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

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

Concrete deemed to be not acceptable using the above criteria maybe rejected 
unless the Contractor can provide evidence, by means of core tests, that the 
quality of concrete represented by the failed test result is acceptable in place. 
Three (3) cores shall be taken in accordance with ASTM C42 and soaked for 
24 hours prior to testing. Concrete in the area represented by the cores will be 
deemed acceptable if the average strength of the cores is equal to at least 85% 
of and no single core is less than 75% of the specified strength.

CW-6.5.10 Tolerances and Repair for Concrete Construction

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

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

CW-6.5.11 Second Stage Concrete

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

CW'6.6 Measurement and Payment

Measurement for payment for Concrete, except concreting works that are 
associated to various construction and/or installation/ereclion 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

I
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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.

No separate measurement for payment will be made for concrete. Payment will 
be made at the corresponding pertinent pay items shown in the Schedule of 
Requirements. Payment shall cover ail 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.

I
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CW-7.0 REINFORCING STEEL

CW-7.1 Description

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

CW-7.2 Material Requirement

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

CW-7.2.1 Bar Reinforcement

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

CW-7.2.2 Sampling

I
CW-7.3

CW-7.3.1

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 3151: 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.
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CW-7.3.2

I

CW-7.3.3

I
CW-7.3.4

I

Fabrication

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

Bars 6mmO to 20mmO inclusive 
Bars 25mm4> and 28mm<t>
Bars 32mmtt> and greater

D=6d
D=8d

D=10d

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

Protection of Materiai

Steel reinforcement shall be protected at all times from injury. When placed in 
the work, it shail 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.
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Distance from the forms shall be maintained by means of stays, blocks, 
hangers or other approved supports. Blocks for holding reinforcement from 
contact with the forms shall be pre-cast mortar blocks of approved shape and 
dimensions or approved chairs. Layers of bars shall, be separated by pre-cast 
mortar blocks or by other equally suitable devices. The use of pebbles, pieces 
of broken stone or brick, metal pipe and wooden blocks or metal chairs shall 
not be permitted. Unless othenvise shown on the Drawings or required by the 
NPC, the minimum distance between bars shall be 40mm. Reinforcement In 
any member shall be placed and then inspected and approved by the NPC 
before the placing of concrete commences. Bundled bars shall be tied together 
at not more than 1.80 meters intervals.

I
I

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.

I
I

I

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

Concrete protection for reinforcement shall be as indicated, or if not indicated, 
in accordance with ACl 318.

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

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

solid slabs
d. Spacing bars in beams and 

footings
e. Height of top bars
f. Stirrup spacing:

(1) For any one stirrup
(2) For over-all group

±6mm above form 
±50mm of bars 
±25mm

±6mm

±6mm

±25mm
±25mm of stirrup

Anchors and bolts; including but not limited to those for the machine and 
equipment bases: frames or edgings, hangers and inserts, door bucks, pipe 
supports, pipe sleeves, pipe passing through walls, metal ties, conduits, 
flashing reflects, drains and all other materials in connection with the concrete 
construction shall, where practicable be placed and secured In position when 
the concrete is placed. Anchor bolts for machines shall be set to templates, 
shall be plumbed carefully and checked for location and elevation with an 
instrument, and shall be held in position rigidly to prevent displacement while 
concrete is being placed.
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CW-7.3.5 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 shail not be made in beams, girders, and slabs at 
points of maximum stress. Butt Splicing shall preferably be used over lapping 
for bar sizes larger than 32 mmO. Splices to be welded shall conform to AWS 
D1.4; certification of weld ability of the reinforcement by the manufacturer, shall 
be submitted to the NPC. If the Contractor elects to use butt splicing of 
reinforcing, he shall submit complete details of the process to be used by the 
NPC. If the butt splices are used the Contractor shall ensure that the splice 
meets the requirements specified herein by performing at least three splices 
which shall be submitted for tests to a testing laboratory that has been 
approved for such testing by the NPC. The cost of these shall be borne by the 
Contractor.

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

I
I

I
CW-7.4

Unless otherwise shown on the Drawings, bars shall be lapped 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 defomied bars will be computed from the theoretical weight of 
the same nominal size as shown in the following tabulation:

Designation
#2
#3
#4
#5

Size fmm)
6
10
12
16

Weight fkq/m)
0.222
0.616
0.888
1.579

I
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#6 20 2.468
#8 25 3.854
#9 28 4.833
#10 32 6.313
#11 36 7.991

Clips, lies, 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.

I
Unless otherwise stated In the Schedule of Requirements, no separate 
measurement and payment will be made for the reinforcing steel. The entire 
cost of furnishing of all materials, labor, equipment and tools shall be included 
in the pertinent pay items in the Schedule of Requirements.

I
I
I
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CW-8.0 STRUCTURAL STEEL

CW-8.1 General

CW-8.1.1

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

Submittals

Shop Drawings of ail 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

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

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

CW-8.1.2 Delivery and Storage

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

CW-8,2 Materials

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
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I

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.

I

CW-8.2.1 Steel

Materials shall conform to the 
Materials not otherwise specified 
Steel Construction”.

respective specifications specified herein, 
herein shall conform to the AISC “Manual of

Structural Steel: ASTM A36

Steel Pipe: ASTM A53, Type E or S, Grade B,
ASTM A501

Steel W-Shape Piles 
(Soldier Piles):

ASTM A328

CW-8.2.2 Bolts, Nuts and Washers:

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

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

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

Washers: ANSI B18.22.1,Types

CW-8.2.3 Accessories:

Welding electrodes and steel structural members shall use:

Rods E70XX electrodes

Non-shrink Grout ASTM C827, non-metallic

CW-8.3 Execution

CW-8.3.1 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”.
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CW-8.3.2 Welding of Structural Steel Work:

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

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

CW-8.3.3 Shop Painting

Except as otherwise specified, shop prime surfaces of all structural steel, 
except steel to be embedded in concrete or mortar. Surfaces to be welded shall 
not be coated within 12 mm from the specified top of the weld prior to welding. 
Insure that the surfaces are thoroughly dry and clean when the paint is applied. 
Do not paint on wet weather except under cover. Do not apply paint to steel, 
which is at a temperature that will cause blistering or porosity, or will otherwise 
be detrimental to the life of the paint. Apply paint with high quality workmanship, 
and coat all joints and crevices thoroughly. Prior to assembly, paint all surfaces 
that will be concealed or inaccessible after assembly.

Shop prime coat surfaces as soon as possible after cleaning. Apply one coat 
of inorganic zinc to a minimum dry film thickness of 100 microns.

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

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

CW-8.3.4 Erection

Except as modified herein, erect steel in accordance with the AISC “Manual of 
Steel Construction”. Where parts cannot be assembled or fitted properly as a 
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 bells and lines for workmen aloft on high structures unless safe 
working platforms or safety nets are provided.
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When calibrated wrenches are used for tightening bolts, calibrate them at least 
one each working day using not less than three typical bolts of each diameter. 
Do not use impact torque wrenches to tighten anchor bolls 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, ordrili 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 Constmction".

CW-8.3.5 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.

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

CW-8.4 Measurement and Payment

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

Unless othenvise staled in the Schedule of Requirements, no separate 
measurement and payment will be made for the structural steel. The entire cost 
of furnishing of all materials, labor, equipment and tools shall be included in the 
pertinent pay items in the Schedule of Requirements.

Not applicable on nof»-crrbcal structirres/joints and a» directed/ree\V’red by NPC Design Engineer.
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CW-9.0 REINFORCED CONCRETE FOUNDATION AND ASSOCIATED
STRUCTURES FOR EQUIPMENT AND OTHER COMPONENT 
(DESIGNED/CONSTRUCTED BY CONTRACTOR)

CW-9.1 Scope

In accordance with the specification contained in this section, the Contractor 
shall design and furnish all materials, labor, equipment and tools to construct 
all reinforced concreting and relevant works based on the approved drawings 
or as directed by NPC.

CW'9.2 Design and Construction

The design and construction of reinforced concrete foundations and other
elements for equipment and related component to be furnished by the 
Contractor shall be the responsibility of the Contractor. Reinforced concrete 
foundations shall be designed based on the actual weights, dimensions and 
relevant design parameters of the equipment and structures subject to NPC’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 Contractor are as 
follows:

CW-9.3

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 Contractor's determination 

and verification at the site
5. Wind velocity: 300 kph
6. Concrete pad or pedestal shall extend 150 mm beyond the equipment 

skid/base on all sides or at least 50 mm beyond the base plate of 
equipment supports

7. Top of foundations/pedestals shall be 300 mm above the finished 
ground elevation

8. Anchor bolt materials shall be A325 with nuts and washers. Sizes and 
number of anchor bolts shall be designed to safely withstand all forces 
acting on the equipment/structures. Anchor bolts and other embedded 
items shall be properly and securely installed prior to the 
placing/pouring of concrete.

All works and materials shall be constructed, installed and/or erected to 
conform with the relevant sections of this Specifications and in accordance with 
the generally accepted engineering techniques and methodologies.

Measurement and Payment

Unless otherwise Indicated in the Schedule of Requirements, no separate 
measurement and payment will be made for the design and construction of 
reinforced concrete foundation and/or other structural elements of the 
equipment and their related components. The entire cost of furnishing of all 
materials, labor, equipment and tools for the entire works shall be included in
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the supply and installation of associated mechanical and/or electrical 
equipment/works where they are required.
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CW-10.0 DRAINAGE SYSTEM AND APPURTENANT STRUCTURES

CW-10.1 Scope

In accordance with the specifications contained herein, the Contractor shall 
furnish all materials, labor, equipment and tools, perform all required 
excavation and backfill, install all pipes and construct canals and ditches, as 
the case may be, where Indicated on the drawings or where directed 
conforming with the lines and grades as established in the field by the NPC. 
The Contractor shall also construct or install, where required, appurtenant 
structures like street inlet, street inlet-catch basin combination, manhole, catch 
basin for dovmspouls, drainage outlets, etc. as well as joints and connections 
as may be required to complete the system.

CW-10.2 Materials

CW-10.2.1 Non-Reinforced Concrete Drainage Pipes

Non-reinforced concrete drainage pipes shall meet the requirements of ASTM 
C14-68.

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

CW-10.2.2 Reinforced Concrete Drainage Pipes

Reinforced concrete drainage pipes shall meet the design and test 
requirements for Class II Reinforced Concrete Pipes in accordance with ASTM 
C76-68 and ASTM C497-67.

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.

CW-10,2,3 PVC Pipes

Polyvinyl Chloride (PVC) Pipes shall be unplasticized conforming to IS04435 
or equivalent. Details/scheme of perforation shall be as indicated in the bid 
drawing or as directed by NPC.

CW-10.2.4 Concrete Covered Rectangular Ditch

Cement, reinforcing steel, aggregate and water to be used for the construction 
of concrete covered rectangular ditch and open rectangular canal shall conform 
to the requirements set forth in Section CW-6.0 - Concrete. Foundation base 
material for concrete canal shall be sand and gravel as described in Section 
CW-5.0.
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CW-10.2.5 Bedding Material

I
I
I

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 9.5 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.

I

CW-10.3

CW-10.3.1

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 asphait 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.

Construction

Trench Excavation and Backfill

I

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

CW-10.3.2 Concrete Canal

Concrete canal, open or covered, shall be constructed in accordance with the 
lines and grades shown on the drawings. Class of concrete shall be as 
indicated on the drawings or directed by the NPC.

CW-10.3.3 Appurtenant Structures

CW-10.4

CW-10.4.1

Appurtenant structures like street inlet, street inlet-catch basin combination, 
manhole, catch basin for downspouts, catch basin for intersecting perforated 
PVC pipes, septic tank, drain pit, drainage outlets, etc. shall be constructed at 
locations indicated on the plans or at the other convenient locations designated 
by the NPC. Ail 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
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I

I

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.

Ail drain pipes shall be laid carefully, hubs upgraded, ends fully and closely 
jointed, and true to the lines and grades given. Succeeding pipe shall be jointed 
to the previously laid pipe, correct in alignment and grade. Any pipe, which has 
been damaged during installation or before acceptance of the work, shall be 
replaced and laid by the Contractor at his expense.

CW-10.4.2 Non*Reinforced and Reinforced Concrete Drainage Pipes

Whenever possible, concrete pipes shall be handled and installed with the aid 
of mechanical equipment and not just rolled or pushed into the trench from the 
bank. For small pipes, rope slings may be placed at both ends of the pipes and 
the rope slowly paved out until the pipe rests on the trench bed. proper and 
careful handling and laying should be observed at all times to prevent 
unnecessary structural damage to the pipe, especially at the pipe ends.

For pipes on sand bedding, before joining the next pipe length to the last pipe 
already laid, the bottom of the trench shall be excavated to the shape, size and 
location of the collar below the joint. The next pipe section shall then be 
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 property to bring the Inside surfaces of jointed pipe ends flush 
even. Sufficient mortar shall be placed on the outside surface of joint to form a 
bead around the joint. Plastering work shall be as directed and approved by 
the NPC. After initial set, the mortar on the outside surface shall be protected 
from air and sunlight with a cover thoroughly wetted earth or burlap. Curing of 
the joint shall be done for a period of at least seven (7) days within which no 
backfill shall be placed on the installed pipeline.

CW*10.5 Measurement and Payment

CW-10.5.1 Concrete Rectangular Ditch

Measurement for payment for rectangular ditch and other channels will be 
based on the number of linear meters of canal constructed and accepted.

Payment will be made at the corresponding contract unit price per linear meter 
of the pertinent items shown in the Schedule of Requirements. Payment shall 
constitute full compensation for furnishing all labor, materials, equipment and 
tools necessary for the construction of the concrete canal including attendant 
excavation and backfill.
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I

I

CW«10.5.2 Concrete Drainage Pipes and PVC Pipes

Non-reinforced and reinforced concrete drain pipes, and PVC pipes in place 
and accepted wiii be measured by the linear meter along the centerline of the 
pipeline.

The quantities measured as provided above, completely installed and 
accepted, will be paid at the contract unit price for each size and kind of pipe 
shown in the Schedule of Requirements. Payment shall constitute full 
compensation for furnishing all labor, material, equipment and tools for 
fabricating, hauling, installing and jointing of pipes. Payment shall also include 
the cost of attendant excavation, bedding and backfilling.

CW-10.5.3 Appurtenant Structures

Measurement for payment of appurtenant structures like street inlet, street 
inlet-catch basin combination, manhole, catch basin for downspouts, septic 
tank, drain pit. 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 
appurtenant structures. Payment also includes the cost of attendant excavation 
and backfill, furnishing, scheduling, cutting, bending and placing of reinforcing 
steel.

CW-10.5.4 Bedding

I Measurement for payment for sand or natural sandy soil bedding and concrete 
cradle will be based on the number of cubic meters of materials placed and 
accepted.

No separate measurement of payment will be made for bedding materials. 
Payment will be made at the corresponding pertinent pay item shown in the 
Schedule of Requirements, which payment shall constitute full compensation 
for furnishing all labor, materials, equipment and tools necessary to complete 
the items.
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CW-11.0 PERIMETER FENCE AND VEHICULAR/PEDESTRIAN GATE

I

CW-11.1 Scope

In accordance with the specifications contained herein, the Contractor shall 
furnish all labor, materials, equipment and tools for the construction of rockwall, 
grouted riprap and perimeter fence vwth or without retaining wall to the length 
or extent shown on the drawing or as established in the field.

CW-11.2 Materials

CW*11.2.1 Cement and Reinforcing Steel

Cement and reinforcing steel shall conform to the requirements set forth in 
Section CW-6.0 - Concrete. Class of concrete shall be 20.7MPa or as shown 
on the drawings.

CW-11.2.2 Concrete Hollow Blocks (CHB)

I

Concrete hollow blocks shall be 150 mm x 200 mm x 400 mm (S'k 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 at random representing 500 units shall be tested. Sampling shall be done 
by the NPC. The group represented by a specimen that fails the compression 
test shall not be used in the work.

CW-11.2.3 Fine and Coarse Aggregates and Water

Fine and coarse aggregates and watershall conform to the requirements stated 
in CW-6.0 - Concrete.

CW-11.2.4 Galvanized Barbed Wire

I Barbed wire shall consist of three (3) strands of 2.7mm0 heavy galvanized wire 
with 2.2mm0 four-point barbs. It shall be of the coaling class as specified in 
the drawings.

Individual wire specimen shall stand being bent cold through 180° without 
fracture on the wire and without flaking off of the zinc coating.

CW-11.2.5 Structural Steel (Vehicular/Pedestrian Gate)

Fabrication and installation of vehicular and pedestrian gates shall conform to 
the requirements of the drawings or as directed by the NPC.

Steel square bars shall be used as the main frame of the gate. The other lower 
sizes as shown/indicated in the bid drawings shall be as the secondary frames 
of the gate.
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I All tubular steel for Pedestrian and Vehicular gate including railings/grills shall 
be hot-dipped galvanized.

CW-11.3 Construction

I

I

I

Excavation, backfilling and concreting work shall be in accordance with 
the applicable provisions of Section CW-5.0-Structural Excavation, Fill 
and Backfill and Section CW-6.0 - Concrete, respectively.
CHB Construction

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

Cutting and Patching - Cutting and patching of masonry required to 
accommodate the work of other trades shall be performed by masonry 
mechanics.

Finishing - All hollow block wall surfaces to be applied with cement 
plaster will be cleaned, evenly wet slushed wth a wash of neat cement 
and sand followed by 1:2 cement mortar mix 10 mm (3/8') thick which 
shall be applied with a wooden float.

Mortar Proportions

1) 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.

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

Fabrication and installation of vehicular and pedestrian gates shall 
conform to the requirements of the drawings or as directed by the NPC.

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

NATIONAL POWER CORPORATION VI-CW-39



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. OEUVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

painting shall take place during the presence of rain, fog, dew or where 
the surfaces may otherwise be damp. All work shall be done with high 
quality workmanship, leaving finished surfaces free from runs and sags.

CW‘11.4 Measurement and Payment

CW-11.4.1 Perimeter Fence

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

CW-11.4.2 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.

I

I
I

I
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CW-12.0 SECLUSION FENCE

I

CW-12.1 Scope

In accordance with the specifications contained herein, the Supplier shail 
furnish all labor, materials, equipment and tools and shall construct the 
seclusion fence including vehicular and pedestrian gate to the length or extent 
shown on the drawings or as established in the field.

CW-12.2 Materials

CW-12.2.1 Cement and Reinforcing Steel

Cement and Reinforcing steel shall conform to the requirements set forth in the 
Section CW-6.0 - Concrete. Class of concrete shall be 20.7MPa or as shown 
on the drawngs.

CW-12.2.2 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.

At the option of NPC, Heavy Galvanized Cyclone wire delivered to the site shall 
be tested. One roll from every fifty (50) rolls or fraction thereof shall be taken 
at random as a sample for test purposes, except in no case shall less than two 
(2) samples be tested. To determine compliance with the requirements of this 
specification, the test specimens for each of the test specified shall be taken 
from the outside end of the sample rolls representing the lot. If any specimen 
tested fails to meet the requirements of this specification, the roll represented 
by the specimen shall be rejected and two (2) additional rolls shall be tested, 
both of which shall meet the requirements in every respect, othenvise the lot 
represented by the sample may be rejected.

CW-12.2.3 Fine/Coarse Aggregates and Water

Fine and coarse aggregates and water shall conform to the requirements stated 
in Section CW-6.0 - Concrete.

CW-12.2.4 G.l. Pipes

Galvanized iron pipes for the seclusion fence and gates shall conform to ASTM 
A120-68A.
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CW-12.2.5 Structural Steel

All structural steel (rolled shapes and plates) for the fabrication of the vehicular 
and pedestrian gates, unless othenvise specified on the drawings, shall 
conform to ASTM A36.

CW-12.3 Construction

I
a) Excavation, backfilling and concreting work shall be in accordance with 

the applicable provisions of Section CW-5.0 - Structural Excavation, Fill 
and Backfill and Section CW-6.0 - Concrete.

b) Fabrication and installation of the heavy galvanized cyclone wire 
seclusion fence and gate shall be in accordance with the drawings or 
as directed by the NPC.

c) All welding work shall conform to the Specification for Welded Highway 
and Railway Bridges of the American Welding Society (AWS).

CW-12.4 Measurement and Payment

CW-12.4.1 Seclusion Fence Including Vehicular and Pedestrian Gate

Measurement for payment shall be based on the number of linear meters of 
seclusion fence including vehicular and pedestrian gate constructed and 
accepted.

Payment shall be made at the corresponding contract unit price for seclusion 
fence, shown on the Schedule of Requirements, which payment shall include 
the cost of furnishing all labor, materials, equipment and tools necessary for 
the construction of seclusion fence including reinforced concrete posts, CHB 
wall and footing, excavation and backfill.

I
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CW-13.0 STEEL POLE WITH CROSS-ARMS AND BRACES

CW-13.1 Description

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

CW-13.2 Pole Requirements

The poles shall be manufactured and supplied with the required holes, rigging 
accessories, insulator attachment plates, lugs for bolted steps, guying 
attachments, ground clamps complete with bolts, nuts, washers and 
miscellaneous fittings, whenever necessary, and shall have the following 
properties of steel poles:

Description 40’ (12.20 m) 35’ (10.65 m) 30’ (9.15 m) 25’ (7.62 m)

Steel Material ASTM A572 ASTM A572 ASTM A572 ASTM A572
Tio 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 
Strenoth

345 MPa 345 MPa 345 MPa 345 MPa

I

CW-13.3

The tip and butt shall be covered with plate similar to body thickness.

Cross arm and brace members, if required in the Bid Drawings, 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 shall use standard and accepted practice and method of erecting 
the poles depending on their location. The Supplier shall excavate holes for 
poles setting to a depth indicated below;

I
I

Depth of Pole Setting
Length of Poles In Earth InF ock

Meter Feet Meter Feet Meter Feet
12.20 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
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I

I

AH 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.

All poles shall be set truly vertical and exact in alignment. After the poles have 
been set and aligned properly, the holes shall be backfilled with materials 
consisting of 20% sand AND 80% gravel. The gravel and sand 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 lamped 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 in accordance with the drawings. All nuts shall 
be tightened adequately.

CW*13.4 Measurement and Payment

Measurement for payment for steel pole shall be based on the total quantity of 
steel pole supplied, erected and accepted by NPC.

Measurement for payment for cross-arms and braces shall be on lot basis of 
cross-arms and braces supplied, installed to the respective poles and accepted 
by NPC.

Payment will be made at the contract unit price for the items, Steel Pole and; 
Steel Cross-arms and Braces in the Schedule of Requirements, which payment 
shall constitute full compensation for furnishing of all materials, labor and 
hardwares and accessories necessary to complete the items.

NATIONAL POWER CORPORATION VI-CW-W

■V'



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP2121287Se

PARTI

I
I

TECHNICAL
SPECIFICATIONS

MW - MECHANICAL WORKS

NATIONAL POWER CORPORATION Vl-MW-l



BID DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

M!nP21Z1237Se

I

I

I

I
I
I

I

I

PART I - TECHNICAL SPECIFICATION 

MW - MECHANICAL WORKS 
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MW - MECHANICAL WORKS

I MW.1.0

I
I

GENERAL

The Work to be done under this section shall include the furnishing of all 
labor, materials, equipment, tools, and other incidentals required for all 
mechanical and associated works specified herein or as otherwise directed by 
NPC for the Supply, Delivery, Installation, Test and Commissioning of 2 x 
1000 kW (for Siasi DPP), 2 X 300 kW (for Pangutaran DPP) and 2 x 100 kW 
(for Pandami DPP) Diesel Gensets and Associated Electrical Equipment for 
Sulu SPUG Areas Under Package 21 as described in Clause GW-1.0: 
General of the General Works.

The 2 X 1000 kW diesel generating set shall be installed each in a pre
assembled enclosure (minimum dimensions of 12m-L x 4m-W x 5m-H).

The 1 x 300 kW and 1 x 100 kW generating set shall be in a soundproof & 
weatherproof enclosure while the other remaining 1 x 300 kW and 1 x 100 
kW generating sets shall be an open type.

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 in accordance with generally 
accepted modem practice in the design, supply, delivery, installation, test and 
commissioning of mechanical equipment and associated works for the safe 
and reliable operation of the six (6) Units of Diesel Generating Sets and 
Auxiliaries.

The Supplier shall strictly observe the requirements specified in this Specific 
Technical Specification (Mechanical Works) in conjunction with the General 
Technical Specification (General Works). The Specific Technical Specification 
shall take precedence over the General Technical Specifications in case of 
any inconsistency.
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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.

I

MW-3.0 GENERAL MECHANICAL WORKS REQUIREMENTS

MW-3.1 General

This specification covers the general requirements for design, supply and 
installation 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 installation 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 with high quality workmanship in 
accordance with generally accepted modem practice in the fabrication, 
assembly, installation and test of all equipment and materials supplied by the 
Supplier, notwithstanding any omission from these Specifications or drawings.

Defect and damages to the equipment resulting from faulty installation works 
shall be repaired and/or replaced by the Supplier at no cost to the NPC.

MW-3.2 Equipment Foundation

All equipment and associated structures to be supplied by the Supplier under 
this contract shall be provided with concrete foundation and to be Installed in 
accordance with the manufacturer’s recommendations and applicable codes 
and standards. The Supplier shall prepare the design and drawings of 
concrete foundations and associated structures for all his supplied equipment 
to conform with the requirements of the relevant Civil Works specifications, 
unless otherwise specified or shown on the drawings. All drawings and 
calculations as required shall be subject to NPC for review and approval prior 
to construction and erection.

NATIONAL POWER CORPORATION VI-MW-3



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MInP21Z1287Se

MW-2.0 SCOPE OF WORK

I

I

I

The scope of work shall cover mainly of, but not limited to the supply, delivery, 
installation, test and commissioning of the following generating sets:

a) Two (2) sets of 1000 kW (Guaranteed Net Continuous Power Output) 
Containerized Diesel Generating units, 900 rpm maximum. In-line multi- 
cylinder arrangement, 4160V, 3-phase, 60hz, each equipped with 
turbocharger, charged air cooler, electro-hydraulic governor, direct fuel 
injection, installed in a soundproof & weatherproof pre-assembled 
enclosure (12m-L x 4m-W x 5m-H minimum), complete with all the 
required auxiliary equipment and piping systems for lubricating oil 
system, engine cooling system, intake air and exhaust gas systems, fuel 
oil system, starting air system, instrumentation and controls, engine 
protection devices, spare parts and tools and other relevant devices and 
accessories, although not specifically mentioned and detailed, but are 
required for the safe, efficient and reliable operation of each diesel 
generating set, including balance-of-plant equipment, other works and 
services specified in Clause GW-2.0 of the General Works specifications.

The ‘Net Continuous Power Oulput” shall mean the amount of power 
(Rated Continuous Power Output) produced by the generating set less 
the power consumption of all AC-motor driven auxiliaries, e.g. radiator 
fan motors, supply/exhaust fans of genset enclosure & other non- 
intermittent auxiliaries required during the genset’s operation measured 
and/or adjusted to the Specified Reference Site Conditions in Clause 
MW-4.1 of this specification.

b) Two (2) sets of 300 kW and two (2) sets of 100 kW (Guaranteed Prime 
Power Output) Diesel Generating units, 1800 rpm maximum, in-line 
multi-cylinder arrangement, 480 V, 3-phase, 60hz, each equipped with 
turbocharger and air to air charged air cooler, electronic governor, direct 
injection, and complete with auxiliary equipment, engine mounted 
selective control/monlloring and protection panel, battery system with 
charger, including anchor/foundation bolts and other devices/accessories 
as described in the relevant technical specifications. The 1 x 300 kW and 
1 X 100 kW shall be in a soundproof and weatherproof enclosure type 
while the other remaining 1 x 300 kW and 1 x 100 kW generating sets 
shall be an open type.

c) Relocation of existing Water Tank at SiasI DPP including accessories, 
interconnection works with the common piping and existing piping 
systems and associated structural steel supports, including any required 
excavation and backfilling works

The Works shall include the preparation of design, detailed drawings and 
construction of foundations for all the supplied equipment, e.g. containerized 
generating sets, transformers, fuel day tank and its structural supports, leak 
fuel tank, fuel oil supply and leak fuel oil transfer pumps, cabie/pipe trenches 
to ensure proper mounting/anchoring of the equipment, including necessary 
site grading of the location area, subject to the approval of NPC.
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MW-3.3

MW-3.3.1

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 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

I

The piping system shall be furnished to provide a complete and acceptable 
installation necessary for the safe and efficient operation of each system and 
equipment. 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/incorporaled in the as-built drawings which 
shall be submitted by the Supplier for NPC review and final approval.

Piping shall be properly arranged such that it will result in neat appearance 
and convenient to operate and maintain. Items requiring periodic attention 
shall be readily accessible from floors or platforms. Pipe shall neither obstruct 
passageways of any kind nor interfere with access to other valves or 
equipment.
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The Supplier shall install the piping system in a thorough manner and with 
good workmanship, in accordance with the construction drawings and 
specifications or as directed by NPC.

All pipes, fittings, valves and appurtenances shall be free from dirt or other 
foreign matters before laying. In the installation of the pipes, care shall be 
taken to prevent the pipes from becoming clogged during the progress of the 
work; should any pipe become either partially or wholly clogged before final 
acceptance of the work, it shall be cleaned out by the Supplier in a manner 
satisfactory to NPC or shall be replaced by and at the expense of the 
Supplier. Open ends shall be temporarily plugged, otherwise, suitably closed 
when necessary. Special care shall be taken in carrying out the installation of 
joints, branches, valves and other fittings.

Pipe sleeves shall be provided for pipe and tubing which penetrates platforms, 
floors, roofs and partitions. Proper flashing shall be provided to ensure 
tightness and water-proofing, where required.

Piping installation shall be sloped to prevent trapping of air bubbles. Where 
required, suitable venting system with valve shall be provided.

Where pipeline are laid underground, the trench shall be provided with a 
cushion pad of at least 150 mm sand and sandy soil bedding materials prior to 
pipe laying, unless othenvise shown on the drawings.

All pipeline excavation shall be backfilled up to the level of the finished grade 
surface in layers of 150 mm and thoroughly compacted, unless otherwise 
shown on the drawing. Backfill materials shall be compactable soil taken from 
trench excavation and approved by NPC. Trench excavation, backfilling, 
concrete works and construction of valve manhole shall be done in 
accordance with the pertinent provisions of the relevant Civil Works 
Specifications.

Pipes to be placed underground shall not be covered prior to the approval of 
NPC. Underground pipes shall be embedded as shown on the drawings.

Steel piping to be installed underground shall generally be applied with tape 
wrapping with minimum finished thickness of 1 mm and applied spirally with 
overlap of 50% in all parts of the pipe and fittings or asphalt jute of 6 mm 
thickness, unless otherwise specified. Bitumen based primer shall be applied 
to pipe before applying the tape. The tape wrapping brochures shall be 
submitted for NPC approval prior to procurement and application. The 
wrapping shall extend for 300 mm beyond the buried portion.

All pipes that cross roadways or concrete pavement shall be provided with 
pipe sleeve of steel material or reinforced concrete pipe to protect the pipe 
from various load imposed by passing vehicles, unless otherwise shown on 
the drawing. The pipe sleeves shall extend 600 mm beyond shoulder of each 
pavement side.
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Afler 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, afler 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, afler installation, pipe insides shall be thoroughly blown with 
compressed air to remove all dirt, rust and the likes. If necessary, pipes 
insides shall be soaked thoroughly using acid solution to remove all dirt, rust 
and the likes. All equipment shall be disconnected from the pipes to be 
washed to avoid damage to the units. Acid solution shall be disposed in a 
manner that will not pose hazard to the environment. Thoroughly flush the 
pipe insides with a clean water to wash away all acid solutions and let dry 
before re-connecting the pipes.

All existing facilities, if applicable, which are affected and damaged during the 
installation of piping shall be replaced and/or restored to its original 
appearance by the Supplier at its own expense.

The Supplier shall strictly observe the safety requiremenls/regulalions of 
existing plants during the performance of the work.

MW-3.3.2 Pipe and Fittings

All piping works shall be coordinated with other works at site and with existing 
installation so that interference between piping and other structural features 
will be avoided. In case interference occurs, NPC will decide which work is to 
be relocated.

Unless otherwise specified, all pipes to be used shall generally conform to 
ASTM A 53, Grade B, seamless with a minimum wall thickness equivalent to 
schedule 40.

All steel piping, 65 mm and above, shall be butt-welded or flanged. All piping. 
50 mm and under, shall be joined by socket welded or screwed where 
specified or other approved joint specifications.

Pipe fittings for 65 mm pipes and above shall be seamless, butt weld, 
minimum of schedule 40 conforming to ASTM A 234 Gr. WPB with 
dimensions to ANSI B16.9. Fittings for 50 mm pipes and below shall be 
forged, socket weld or threaded (minimum of 3000 lb and 2000 lb rating, 
respectively) and conforming to ASTM 105 with dimensions to ANSI B16.11.
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Malleable iron, galvanized screwed fittings conforming to ANSI B16.3 
(Malleable iron threaded fittings, Class 150) may be used for Potable Water 
System.

Gaskets shall be selected based on the nature of the fluid or its temperature 
to be handled. Gasket materials shall not contain asbestos in any form.

Flanged bolts shall be hexagonal head machine bolts conforming to ASTM A 
307 Gr. B with dimensions in accordance with ANSI B18.2.1 and complete 
with heavy semi-finished head nuts conforming to ASTM A 194, Gr. 2H and 
ANSI B18.2.2.

Equipment and auxiliaries shall be furnished with all required bolts, screws, 
anchor bolls 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 comosion before dispatch from the works. All threads shall be 
greased carefully during installation except where otherwise specified. Split 
pins or other approved locking devices generally shall be provided for nuts 
which may become loose due to vibration, etc.

Any such rivets, bolts, screws, gaskets, etc., which are considered surplus, 
but not more than 10% of the permanent installation, after the installation of 
the equipment has been completed shall become spare parts and shall be 
wrapped, marked and handed over to NPC.

MW-3.3.3 Piping Accessories

Strainers shall be of simplex type with body stainless steel material and 
flanged ends. Body drain and vent connections shall be included. Drain 
plugs shall be threaded. Screen elements shall be of stainless steel 
construction with minimum 60-mesh size or shown on the drawings. Magnets 
shall be included to trap small iron and steel particles for use in fuel oil lines.

Pressure gauges for fuel oil system shall be provided with dampener. Each 
pressure gauge shall be provided with isolation valve. Pressure gauge shall 
be of bourdon tube type with solid front case, and minimum size of dial gauge 
shall be of 100mm 0.

MW-3.3.4 Drains and Vents

Not all piping system vents and drains may be shown on the piping drawings. 
The Supplier shall provide and install vent and drain connections at all high 
and low points, respectively, and as required for suitable operation.
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Where practicable, all pipelines shall be sloped in the direction of flow and 
shall be adequately trapped at low points and vented at high points in the pipe 
runs.

The minimum valve size for vents and drains shall be 15 mm nominal 
diameter. In general, the piping for drain and vents shall be the same material 
as the main lines.

All piping shall be arranged to permit complete drainage when a particular unit 
or system is shutdown for maintenance.

All vent lines which are normally operated shall be terminated at least 3 m or 
higher above the highest service platform.

All drain lines which run to waste shall be routed to a suitable drain trench, 
floor drain or sewer.

MW*3.3.5 Pipe Supports

Pipe supports shall be fabricated and installed as required by the piping 
system configuration. If pipe supports required are not shown on the 
accompanying drawings the Supplier shall provide detailed drawings and 
submit to NPC for review and approval.

Pipe supports shall be fabricated and assembled to permit the free movement 
of piping caused by thermal expansion and contraction. The design of 
elements for supporting or restraining piping systems, or components thereof, 
shall be based on all the concurrently acting loads transmitted into the 
supporting elements. Where resonance with imposed vibration and shocks 
occur during operation, suitable dampers, restraints, anchors, etc., shall be 
added to remove these effects. Pipe supports shall be spaced as far apart as 
economically possible, with due consideration to assure that the sag of the 
pipe between supports is within limits that will permit drainage and also avoid 
excessive bending stresses from concentrated loads.

All piping shall be installed with supporting devices selected and located to 
insure that the finished system will provide uniform continuous slope for 
draining, that expansion will be so directed as to minimize stresses in the 
piping material, and that all elements will be suitably and substantially 
supported, guided and anchored. Supports at floor or wall sleeves will not be 
permitted.

Riser pipes shall be individually supported. To reduce riser loads, the riser 
supports may be supplemented by the nearest support on a horizontal pipe. 
The horizontal length of pipe between the nearest support and risers shall be 
not 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.
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Piping systems, where flexibility is not required, shall be supported by rigid 
hangers. It shall be designed and fabricated so that they will not become 
disengaged by pipe movement.

Hanger rods shall be provided with suitable sockets or eyes to permit lateral 
piping movement without imposing a bending moment on the hanger rod. 
The eyes in the rods shall be welded shut. Safe loads for hanger rods shall 
be calculated on the root area of the threads. In no case shall hanger rods of 
less than 10 mm diameter be used for support of piping 50 mm and smaller or 
less than 15 mm diameter rod for supporting pipe 65 mm and larger.

When the pipe is covered with insulation and is to rest on the support, 
protection saddles shall be used whenever possible. Protection saddles shall 
be welded to the piping to prevent slipping and/or falling. The saddle material 
shall be the same as the pipe material, however, alloy saddles shall not be 
welded to alloy piping In the field. On lines of 50 mm diameter and below 
where service temperatures are 100 °C and under, the pipe shall slide or rest 
directly on the support and shall be left bare of insulation at such locations.

The location and provision of temporary supports required during hydrostatic 
testing shall be the responsibility of the Supplier.

Temporary construction supports shall not be welded to the pipe except with 
approval of NPC and shall be attached in a manner that will not damage the 
pipe. These supports shall be completely removed upon completion of 
construction.

Equipment connections shall not be used to support piping either for 
temporary or permanent support.

MW<3.3.6 Welding

All welding shall be performed by welders and procedures qualified in 
accordance with the requirements of ANSI Code B31.1 “Power Piping" or, 
where applicable, ASME Boiler and Pressure Vessel Code, Section IX.

All welding shall penetrate to the full depth of the pipe. The slag shall be 
cleaned from each weld bead and any defects be removed before the next 
bead is applied. The completed weld shall be cleaned of slag and spatter 
metal on all surfaces.

Welding, preheat and post-weld heat treatment for piping shall be in 
accordance with the requirements of ANSI B31.1 or where applicable, the 
ASME Boiler and Pressure Vessel Code.

All welding, except for small pipe, shall be performed by the electric-arc 
method and where practical, with process controlled automatic machines. All 
pipe weld joints for piping 50 mm and smaller shall be socket weld, unless 
otherwise approved by NPC.

Where weld metal is deposited in successive layers, each layer shall be 
thoroughly peened before the next layer is applied.
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MW-3.4

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 isolation valves and control valves shall be accessible 
from a permanent floor or access platform.

All valve bodies shall be of the same nominal size as the adjacent piping, 
unless othenwise specified. The internal diameter of valve ends 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. It shall not be rigidly coupled to 
the motor drive and shall not compulsory turn when the motor is energized.

All valves 65mm and larger shall have a body and bonnet material of at least 
cast iron. Cast steel material shall be used for high pressure or temperature 
applications. Stem, seat ring & seat, wedge or disc shall be made of bronze, 
for high pressure or temperature applications stainless steel shall be used. 
Valves 50mm and below shall be made of bronze unless otherwise other 
materials are approved by NPC.

Gate or globe valves shall generally be used for isolation in the piping system. 
Ball valves or butterfly valves may be used if specified or shown on the 
drawings.

All gate and globe valves, 65mm and over shall be of OS & Y rising stem, 
solid wedge type disc for gate valves and plug type disc for globe valves, 
bolted, bonnet, bolted gland and have flanged ends with the following 
materials of components:

a) Body & bonnet
b) Stem
c) Seal ring & seat
d) Wedge or disc

Cast iron 
Bronze or brass 
Bronze or bronze faced 
Bronze or bronze faced
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Gate and globe valves, 50mm and smaller shall be made of bronze or 
stainless steel, rising stem, union bonnet, inside screw, solid wedge or plug 
type disc, with screwed or flanged ends. Valves installed in valve boxes shall 
have flanged ends for easy replacement or if valves with screwed ends are 
used, appropriate unions shall be installed.

Valves of all sizes shall have a rating of not less than Class 150.

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

MW*3.5 Bolts, Screws, Nuts and etc.

All bolts, screws, anchor bolts, with sleeves, nuts, washers, locking devices, 
etc., required for all equipment and accessories to be supplied under this 
Contract shall be furnished.

Threads shall be metric. Where required they shall be adequately treated 
against corrosion before dispatch from the works. All threads shall be 
greased carefully during installation except where otherwise specified.

Split pins or other approved locking devices generally shall be provided for 
nuts which may become loose due to vibration, etc.

All bolts, nuts, screws and other devices used to fix, clamp or adjust any parts 
which are exposed to water or high humidity, or subjected to frequent 
adjustment or frequent removal shall be of corrosion resistant steel or bronze 
or hot-dipped galvanized. All other bolts and pins shall be of carbon steel.

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.

MW>3.6 Drives and Gears

Ail 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 shali be 
fitted, where necessary, with inspection doors/openings. All guards shall be 
arranged so that they can be removed without disturbing the parts of the 
gears and equipment which they protect.

Where practicable gear wheels shall be forced fit on the shaft and in addition, 
shall be keyed adequately to prevent any relative motion between the wheel 
and shaft. Where gears and couplings are secured in position by means of 
keys, they shall be accessible for tightening or removal. All keyways shall be 
machine cut. Couplings and collars shall be the shrouded or protected-type, 
free from projections of any kind.

All bearings shall be mounted in dustproof housings. Base of bearing 
supports shall be machined and shall rest on machined-surfaces.
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MW-4.0

MW-4.1

I

I

I
I

DIESEL ENGINE-GENERATOR

General

The Diesel Engine-Generator Units shall be designed and manufactured for 
maximum safety and reiiability in accordance with ISO 9001 quality 
specifications.

The Diesel Engine-Generator Units shall have the following characteristics at 
Specified Reference Site Conditions:

tiC ■'v* 'I ^«8j»9iKGfiTdratlirmS6bRatfng^»i^
'**'»' ‘f. ' Is' I' 1 rmmm

a) Continuous Power Output >1000 kW n/a n/a

b) Net Continuous Power Output 1000 kW* 
fmin)

n/a n/a

c) Prime Power Output n/a 300 kW (min) | 100 kW (min)
c) Nominal Vollaqe 4160 Volts 480 Volts 1
d) Power Factor 0.80
e) Frequency 60 Hz
f) Number of Phases 3

9)
Rated Speed (diesel engine 
and qenerator)

900 rpm 
(Max.)

1800 rpm 
(Max.)

h)
Fuel Consumption @ 100% 
Continuous/Prime Power 
Output

0.28L/kW-hr
(Max.)+

0.30L/kW-hr
(Max.)

Specified Reference Site Conditions
• Total Barometric Pressure
• Air Temperature
■ Charge Air Coolant Temperature
• Relative Humidity

100 kPa 
40 °C 
40 °C 
80%

For different test conditions, the measured net continuous/primo power 
output and fuel consumption of the Diesel Engine Generator Units shall 
be adjusted to Specified Reference Site Conditions using the 
adjustment formulas in ISO 3046/1 or other applicable standards.

Net Continuous/Prime Power Output shall mean the power delivered and 
measured at the generator terminal under Specified Reference Site 
Conditions.

* The “Net Continuous Power Output" shall mean the amount of power 
(Continuous Power Output) produced by the >1.0 MW generating set less 
the power consumption of all AC-motor driven auxiliaries, e.g. radiator fan 
motors, supply/exhaust fans of genset enclosure & other non-intermittent 
auxiliaries required during the genset's operation measured and/or adjusted 
to the Specified Reference Site Conditions stated in this clause.

+The maximum Fuel Consumption 
1,000 kW.

100 % Net Continuous Power Output of
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Each diesel generating unit shall be capable of producing the Net Continuous 
(for 1000 kW) and Prime (for 300 kW & 100 kW) Power Output under the 
most adverse combination of ambient tropical temperature, pressure and 
humidity as specified in Clause GW-3.0 of the General Works specifications. 
In addition, the generating units shall be able to operate with ten percent 
(10%) overload fora period of one (1) hour every twelve (12) hours operation.

Each diesel-generating unit 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 pre-lubiicating oil pump which is AC 
or DC motor driven or as applicable.

The Diesel Engine Generator Sets shall be of the same Brand and Model per 
rating.

Each diesel engine shall be directly coupled to the generator., it shall be 
designed for installation within an enclosure which is weatherproof and sound 
attenuated (except for Open Type) to conform with the requirements of 
Clause GW-3.3 of the General Works specification and Clause MW-4.15 & 
MW-4.16 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 
existing control room and shall be in accordance with the requirements 
specified in the relevant Electrical Works specifications. Push buttons for 
start/stop, emergency stop including selective monitoring/metering 
instruments shall also be provided at the local control panel mounted on the 
engine skid per manufacturer’s standard, except otherwise specified.

Monitoring/metering devices on the local panel mounted on the engine skid 
shall have simultaneous reading with those on the GCPP during operation.

Auxiliary pumps required for the operation of the diesel engine-generator set 
shall preferably be engine-driven except otherwise specified. Auxiliary pumps 
and equipment driven by electric motors shall be suitable for operation on 
specified auxiliary power systems to be included In the supply. AC motors 
shall be squirrel cage type and suitable for full-voltage starting. All couplings 
or exposed rotating parts shall be properly guarded.

Transformers, motor starters and electrical control equipment required for 
operation of the unit and its auxiliary equipment shall be furnished, installed 
and wired in accordance with the requirements of the relevant Electrical 
Works specifications.

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.
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All auxiliary equipment shall be mounted within the confines of the common 
steel base or unit’s skid, except as othenwise specified. All interconnecting 
piping and wiring for equipment mounted on the steel base or within the 
enclosure shall be supplied and shop-installed.

The diesel engine-generator set shall be installed on a common heavy 
fabricated steel skid type base frame complete with anti-vibration mounting 
pads or isolators ensuring complete vibration isolation of the rotating 
assemblies. The diesel engine-generator set shall be shipped preferably to 
the plant site already mounted on a common heavy fabricated steel skid.

Provisions for Crane and Fork Lift unloading of the complete generating set 
shall be engineered, designed, and manufactured as a heavy duty, welded 
steel construction with four point lifting provisions and fork lift 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 with the Bid.

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 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 at the new oil water separator.

All piping systems that are an integral part of the unit shall be included in the 
scope of supply of the Supplier including connection bolts, nuts and gaskets 
for equipment, valves and other devices with flanged end connections. Unless 
otherwise specified or approved, all pipes to be used shall generally conform 
to ASTM A 53, Grade B, seamless with a minimum wall thickness equivalent 
to schedule 40.

All piping shall be butt-welded or flanged. Pipe fittings for 65 mm pipes and 
above shall be seamless, butt weld, minimum of schedule 40 conforming to 
ASTM A 234 Gr. WPB with dimensions to ANSI B16.9.

Flanged joints, when required for removal of the equipment, shall be in 
accordance with ANSI B16.5.

All integral piping 50 mm 0 and below shall be socket-welded in accordance 
with ANSI B16.11, except otherwise approved. All fittings 50 mm 0 and below 
shall be 2000 lbs. minimum and in accordance with ANSI B16.11.

All oil piping, fittings, and valves shall be shop-fitted, chemically cleaned, and 
oiled.
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Gaskets shall be selected based on the nature of the fluid or its temperature 
to be handled. Gasket materials shall not contain asbestos in any form.

Flanged bolts shall be hexagonal head machine bolts conforming to ASTM A 
307 Gr. B with dimensions in accordance with ANSI B18.2.1 and complete 
with heavy semi-finished head nuts conforming to ASTM A 194, Gr. 2H and 
ANSI B18.2.2.

I

MW-4.2

MW-4.2.1

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, bolls, nuts and washers to be used in the various 
piping systems shall be new and free from defects and imperfections. 
Materials to be used shall be suitable for the liquid to be handled.

All valves shall be designed, fabricated, and tested in accordance with ANSI 
B31.1 and shall conform to the pressure and temperature ratings of ANSI 
B16.34 based on the conditions specified in Clause GW-3.0, Design and Duty 
Conditions of the General Work specifications.

All genset-skid mounted piping that requires outside connection such as for 
fuel, water, exhaust and lubricating oil systems shall be provided with flexible 
joints and/or expansion bellows.

The relative experience of the Manufacturer of diesel generator sets shall 
comply with the following:

a) The Manufacturer/Assembler should have been In the business of 
manufacturing the diesel generator set package 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 1000 kW diesel engine shall be of heavy duty compression Ignition type, 
water-cooled, pressure-lubricated, four-stroke cycle. In-line type multi-cylinder 
arrangement, trunk piston design equipped with exhaust gas turbocharger, 
charge air cooler, electro-hydraulic governor (microprocessor based), direct 
fuel injection, capable of operating the type of fuel oil specified in this 
specification without entailing frequent maintenance and replacement of 
engine components other than the scheduled maintenance at fixed interval.
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I

I

Each 300 kW and 100 kW diesel engines shall be of heavy duly compression 
ignition type, water-cooled, pressure-lubricated, four-stroke cycle. In-line type 
multi-cylinder arrangement, trunk piston design equipped with exhaust gas 
turbocharger and charge air cooler, electronic governor, direct fuel injection, 
capable of operating the type of fuel oil specified in this specification without 
entailing frequent maintenance and replacement of engine components other 
than the scheduled maintenance at fixed interval.

The engine shall be operated at a rated speed of 900 rpm (for 2 x 1000 kW 
Diesel Gensels) and 1800 rpm (for 2 x 300 kW and 2 x 100 kW Diesel 
Gensets) 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 net continuous/prime power 
output and guaranteed fuel consumption of the Diesel Engine Generator 
units, the Specified Reference Site Conditions described in Clause MW- 
4.1 shall be used.

MW-4.2.2 Crankcase and Cylinder Block

The crankcase and cylinder block or blocks shall be of high tensile strength 
cast iron or carbon steel and stressed relieved prior to any machining works. 
The block shall be of ample strength and stiffness, and be of proven design. 
The crankcase block shall incorporate mounting feet for bolting down the 
engine. Removable side covers for inspection purposes and relief valves 
incorporating flame traps to guard against damage or Injury from crankcase 
explosions shall be included.

MW-4.2.3 Cylinder Liners

The cylinder liners shall be renewable wet type honed to minimize piston ring 
wear, fitted into the cylinder block with suitable seals and with the head in 
position, locked firmly in position.

MW-4.2.4 Cylinder Head and Valve

The cylinder heads shall be of cast construction, suitably cored for water 
cooling passages and included preferable two inlet and two exhaust valves 
per cylinder as applicable. Valves shall incorporate rotators to prevent 
damage from broken valve springs. Means shall be provided to prevent the 
valve from dropping far enough to cause damage and double springs shall be 
provided. The valve seats shall be renewable/replaceable. 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.
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MW-4.2.5 Piston and Connecting Rods

The pistons shall be designed to withstand the temperatures and pressures 
encountered and machined to produce the correct shape under normal 
operation and incorporate a proven combination of compression, oil control 
and scraper rings. The rings shall be treated by chromium plating or 
otherwise for long life. The gudgeon pin shall be hardened and ground and 
positively restrained within the piston boss.

The connecting rods shall be of high tensile strength forged steel construction 
and incorporate a removable end cap which shall be interlocked and/or 
dowelled to the rod. The piston and connecting rod shall be removable either 
through the cylinder bore or through crankcase doors.

Lubricating oil shall be conveyed to the gudgeon pin by drilling the connecting 
rod or spraying oil into the underside of the piston.

MW-4.2.6 Fuel Injection

Fuel injection system shall be of well-proven design, self-compensating for 
wear, and for varying fuel viscosity. The fuel pumps shall be designed and 
positioned so that their performance is unaffected by the engine heat. The 
engine and fuel system shall be suitable for a wide range of fuels. Individual 
injection pumps and injectors are to be fitted for each cylinder head with 
identical high pressure seamless steel pipes from each injection pump 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 
(electro-hydraulic & microprocessor-based for lOOOkW gensets). Suitable 
drip trays and drain pipes are to be provided for each injection pump to avoid 
contamination of the lubricating oil. Drain pipes shall be provided from these 
trays to collecting tank. Leak off pipes from the injectors shall be taken to the 
fuel day tank.

MW-4.2,7 Crankshaft and Camshaft

Each crankshaft and camshaft shall be of single high tensile strength alloy 
steel forging with hardened and ground bearing surfaces. Unless other 
approved provisions are made, the crankshaft shall be drilled to provide 
lubrication for the connecting rod bearings and incorporate balance weights. 
The shaft diameters shall be sufficient for several regrinds. The camshafts 
shall be gear-driven. The cam followers shall be of the roller type.
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MW-4.3 Cooling System (For 1000 kW Medium Speed Engines)

MW-4.3.1 General

The cooling system shall be of sufficient capacity to provide engine jacket 
water, lubricating oil and charge air cooling when the unit is delivering full
rated load under the specified conditions. Manufacturer’s standard cooling 
system which differs from the system described below and shown on the 
drawing may be considered subject for NPC’s approval. However, cooling 
system shall be limited to radiator type.

The cooling water system to be provided for the engine shall consist of two 
(2) sub-systems which shall be used for the engine jacket water cooling, 
lubricating oil and charge air coolers.

The system shall comprise all necessary valves, integral pipe works on the 
engine, lubricating oil and charge air coolers, radiators, cooling water pumps, 
expansion tanks, thermostatic valves and instruments such as thennometers, 
pressure gauges and switches, flow detectors, water level detectors and other 
necessary protection devices.

MW-4.3.2 High Temperature Cooling Water Pump

The high temperature cooling water pump shall be engine-driven type with 
sufficient capacity for the cooling system required for the engine operation.

MW-4.3.3 Low Temperature Cooling Water Pump

The low temperature cooling water pump shall be engine-driven with sufficient 
capacity to provide lubricating oil and charge air cooling when the unit is 
delivering full-rated load under the specified conditions.

MW-4.3.4 Expansion Tank

Each cooling water system shall be provided with necessary water expansion 
tanks having sufficient capacity of not less than ten (10) percent of the holding 
water volume of the water cooling system or as recommended by 
manufacturer and complete with all tank appurtenances and instruments.

Float type valve, if applicable, of bronze material shall be provided at the inlet 
to feed fresh water automatically into the tank when the water level goes 
down. Bronze gate valves at the outlet/inlet/drain shall be provided. Water 
supply shall be interconnected with the existing water supply lines (from water 
softener skid & from water source lines) of size to be verified during the site 
visit or as shown on the drawing.
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I
The expansion tank shall be of all welded constnjclion designed and 
fabricated in accordance with the requirements of applicable standards and 
shall be supplied complete with manhole or hand hole and nozzles for inlet, 
outlet, vent, overflow, level gauge and switch. All tank nozzles shall be fitted 
with flanges, raised face conforming to ANSI B16.5 for sizes above 50 mm 
diameter and/or malleable iron screwed fittings, class 150 lb conforming to 
ANSI B16.3 for sizes 50 mm diameter and below. The plate material shall be 
of A 36, hot dip galvanized with thickness of 4.0 mm minimum.

The expansion tank shall be cylindrical, vertically installed and elevated at a 
required height to be specified by the engine manufacturer/Supplier.

The tank shall be provided with gauge glass fitted with steel protector or 
guard, complete with isolation valves. Level switch shall also be provided to 
annunciate an alarm at the control panel/control room in the event of low level 
in the tank.

MW-4.3.5 Heat Exchanger

I
I
I
I

I

The heat exchangers or coolers shall be designed to permit easy 
maintenance and cleaning of the interior, and shall have a margin of ten (10) 
percent excess capacity of the heat exchange area to allow for internal and 
external contamination which is required under the rated load condition. The 
coolers shall be supplied complete with specified and recommended spare 
parts, tools and necessary accessories for installation.

Coolers shall be of plate type or per Manufacturer/Supplier’s standard and 
shall be made of corrosion resistant material. Frame and structural support 
shall be made of carbon steel, hot dip galvanized. Connection bolts, nuts and 
washers shall also be hot dip galvanized.

MW-4.3.6 Radiator

The air-cooled radiator shall be designed for outdoor operation and shall be 
installed external of the gensel container as shown on the drawing. Radiator 
shall consist of industrial finned tube type, forced air-cooled for closed circuit 
cooling system, horizontally mounted and designed to permit easy 
maintenance and cleaning of the interior.

The radiator shall be capable of radiating the cooling wafer sufficiently 
required for engine heat dissipation. Manufacturer shall provide 20% 
additional allowance to the normal design of the radiator surface area and 
sizing for the expected fouling effect and scaling. Water tubes shall be of 
copper material complete with headers and connections.

Radiator shall be equipped with a motor-driven blower type fan which is 
directly mounted on the motor shaft or bell driven complete with fan guard. 
The fans shall be mounted on the radiator frame. Fan blades shall be made 
of high strength corrosion resistant material. The assembled fan & motor 
shall be certified as having been statically and dynamically balanced and 
having been non-destructively tested by x-ray or other approved method.
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Motors shall be T.E.F.C. with a voltage rating of 480 V (or as required by the 
Manufacturer), 60 Hz, suitable for continuous operation and direct-on-line 
starting. Motors rated 15 KW and above shall have thermistors built into the 
motor windings, one thermistor shall activate an alarm while the other Is to be 
wired to a thermistor relaying the starter circuit. Fans, shafts, bearings and 
couplings shall withstand the forces and torques imposed on them by direct 
on line starting of the motors.

Cooling fan(s) shall be automatically operated by a sequential operation order 
and/or manual control from the auxiliary panel or remotely from the auxiliary 
panel at the control room.

Piping connections shall be located in front side of the radiator for interfacing 
with the engine’s piping system. Interfaced connections shall be flanged type 
to conform with ANSI B16.5. Interfacing pipes shall be of ANSI A53, Gr. B, 
Schedule 40, seamless pipe.

The framework of the radiator and other steel parts except machined surfaces 
shall conform to ASTM A36, hot-dipped galvanized, with a minimum 
application rate of 600 g/m2. Bolts and nuts used for the structural parts shall 
also be hot-dipped galvanized.

MW-4.4 Cooling System (For 300 kWand 100 kW High Speed Engines)

The cooling system shall be of sufficient capacity to provide engine jacket 
water, lubricating oil and charge air cooling when the unit Is delivering full- 
rated load under the specified conditions.

The system shall comprise 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 instnjmenls such as 
thermometers, pressure gauges and switches, water level detectors and other 
necessary protection devices.

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 inferior 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 bells 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 info the cooling water system or expansion tanks, if 
applicable.
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Fan blades shall be of aluminum alloy material or approved equivalent. The 
assembled motor shall be certined as having been statically and dynamically 
balanced and having been non-destnjctively tested by x-ray or other 
approved method.

The framework of the radiator and other steel parts except machined surfaces 
shall conform to ASTM A36, hot-dipped galvanized, with a minimum 
application rate of 600 g/m2. Bolts and nuts used for the structural parts shall 
also be hot-dipped galvanized. A flexible connecting section shall be 
provided between the radiator and discharge louver frame.

Radiator fan discharged air shall be directed upwards from top of the genset’s 
enclosure. Where modular gensets are installed in an available space inside 
the existing powerhouse, radiator fan discharged air shall be directed 
horizontally through an open area on the wall of the powerhouse.

MW-4.5 Fuel System (For 1000 kW Medium Speed Engines)

MW-4.5.1 General

The basic specification for the diesel fuel oil to be used by the diesel engine 
units will be as specified in Clause GW-3.5 of the General Works 
Specifications.

Although the specified fuel is the base specification that will be used for 
Performance Test, NPC prefers that the engine be able to run on a wide 
range of fuels.

Bidders shall state the range of fuel specifications for satisfactory operation of 
the engine.

A fuel system shall be furnished to regulate fuel flow to maintain constant 
rated engine speed regardless of load variations.

The fuel system for engine shall include a microprocessor based hydraulic 
governor, direct fuel injection, injection pump, duplex type primary and 
secondary filters/strainers (that make possible the changing of filter elements 
while unit is in operation), fuel metering equipment, necessary valves, engine- 
driven fuel feed pump, relief valve, pressure gauges and fuel cut-off valves.

Duplex type Primary and Secondary fuel filters shall be of type to remove 
both solid and liquid impurities with washable and reusable wire mesh gauze 
wire element to protect the injection system.

Concrete foundations and structural steel supports for fuel oil day tank, leak 
fuel tank and associated fuel pumps including pump housing shall be 
designed and constructed by the Supplier subject for review and approval of 
NPC and in accordance with the relevant civil works specifications and 
accompanying drawings
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MW-4.5.2 Fuel Day Tank

I

I

MW-4.5.3

The diesel engine-generator sets shall be provided each with a fuel day tank 
with a capacity of not less than 2.4 m3 complete with tank nozzles, isolation 
vaives, ievel gauge, level switch, walkways, railings, caged ladder, spare 
nozzle and other necessary accessories including structural steel supports 
and foundations as shown and described on relevant civil works drawings and 
technical specifications. Level switch for the fuel day tank shall be used for 
automatic starting and stopping operation of the fuel oil transfer pump (day 
tank filling) and high and low alarm to be annunciated at the generator 
auxiliary panel.

The fuel oil day tank shall be a shop-fabricated, all welded construction, 
square or any approved shape and shall be designed and constructed in 
accordance with the requirements of applicable standards complete with 
manhole; inlet (from engine fuel return and engine leak tank lines) and outlet 
nozzles: and nozzles for vent, overflow, drain, spare nozzles for use of foam 
protection system and heat detectors to be Installed by NPC (future 
installation), level gauge and switches.

The fuel day tank shall be installed with sufficient height as required by the 
diesel engine operating system or as recommended by the engine 
manufacturer and complete with mounting/anchor bolts but not less than the 
height shown on the accompanying drawings. The structural steel supports 
shall preferably be pre-fabricated ready for assembly at site. The tank 
material shall be of carbon steel conforming to ASTM A36 or approved equal 
with minimum shell thickness of 5 mm. Nozzles shall be fitted with flanges, 
raised face conforming to ANSI B16.5. The tank shall be provided with an 
interior and exterior coating in accordance with the requirements specified In 
Clause GW-11.0 of the General Works specifications. The supply shall 
include all the necessary materials for mounting, assembly and installation.

Leak Fuel Tank

One (1)leak fuel tank with a capacity of not less than 1.0 m3 shall be provided 
to be used by all the generating sets complete with nozzles; drain, vent, inlet 
(from engine leak and day tank overflow lines), outlet, level gauge and switch. 
The level switch shall be used for automatic operation of the leak fuel transfer 
pump and high and low alarm to be annunciated at the Generator Control and 
Protection Panel’s auxiliary panel. Tank construction materials shall be 
similar to the fuel day tank and installed on same level or lower level of the 
generating sets’ floor elevation.

The tank material shall be of carbon steel conforming to ASTM A36 or 
approved equal with minimum shell thickness of 5 mm. Nozzles shall be 
fitted with flanges, raised face conforming to ANSI B16.5. The tank shall be 
provided with an Interior and exterior coating in accordance with the 
requirements specified in Clause GW-11.3 of the General Works 
specifications. TTie supply shall include all the necessary materials for 
mounting, assembly and installation.
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Concrete foundations for leak fuel oil tank shall be designed and constructed 
by the Supplier subject for review and approval of NPC and in accordance 
with the relevant civil works specifications and accompanying drawings.

MW-4.5.4 Fuel Oil Transfer and Leak Fuel Oil Transfer Pumps

Two (2) sets of fuel oil transfer pump (day tank filling) with capacity of not less 
than 5 m3/hr per pump shall be supplied/installed for transferring fuel from 
existing fuel oil supply line to the day tank. Each fuel oil transfer pump shall 
have 30 m minimum total head complete with controls and instrumentation, 
associated valves, piping and accessories as shown on the drawing.

One (1) set of leak fuel transfer pump with capacity of not less than 5 m3/hr 
shall be supplied/installed for transfeming from fuel leak tank to fuel day tank. 
The leak fuel transfer pump shall have minimum discharge pressure of 30 m 
complete with controls and instrumentation, associated valves, piping and 
accessories as shown on the drawing.

The fuel oil transfer pumps and motors shall be designed for indoor operation 
which shall be installed in the existing powerhouse as shown on the bid 
drawings. Suction pipes shall be interconnected with the existing fuel oil 
supply header pipe approximately 80 mm diameter (to be verified during site 
inspection).

Control operation of the pumps shall be designed for automatic start and stop 
actuated by the low and high level switches mounted on the respective fuel oil 
day tanks and leak fuel tank. A change over switch for AUTO-LOCAL 
operation shall be provided in the generator control and protection panel 
(GCPP) or auxiliary panel. Start/Stop status and trip alarm signal shall also 
be provided in the GCPP or auxiliary panel. Local control panel to be 
provided and located adjacent the pumps for manual operation and 
monitoring.

Each pump shall be of positive displacement, rotary screw or gear type 
equipped with a built-in and adjustable safety valve or relief valve to protect 
the unit from overpressure. Pump casing shall be capable of withstanding a 
hydrostatic pressure of 150% of the maximum pumping pressure under which 
the pumps could operate at design speed.

Each pump shall conform, as minimum, to the following requirements:

a)
b)
c)
d)

Casing
Gear
Shaft
Bushing

Cast Iron 
Ductile Iron
High Strength Carbon Steel 
Bronze (Graphited)

Gland shall be made of cast iron stuff with graphite gland packing. Oil pan 
shall be provided at the gland section. Oil pan shall be provided at the gland 
section.

Lifting lugs and eyes and other special tackle shall be provided as necessary 
to permit easy handling of the pump and its components.
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Each 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 Supplier’s scope of work and shall 
conform to the general requirements of relevant Civil Works Specifications.

Pump Motor shall be selected so that each pump brake HP requirement 
throughout the entire capacity range shall be within the nameplate rating of 
the motor. Motors shall be capable of operating continuously at rated output 
within ±5% of rated frequency and at any voltage within +10% of rated value.

Pump motor shall generally be of the squirrel cage rotor induction type and 
shall comply with ANSI Standards plus amendments. Standard frame sizes 
should be used.

Pump Motor shall be of the totally enclosed guarded fan cooled type, suitable 
for outdoor and continuous operation with direct on line starting. Motors shall 
conform to the requirements specified in the relevant Electrical Works 
specifications.

Power source for the pumps shall preferably be 480V, 3-phase, 60 cycles or 
as selected/required by the Supplier/Manufaclurer.

Local panel shall be provided with start and slop push buttons with indicating 
lights. Start and Stop status for each pump shall be transmitted to the GCPP 
or auxiliary panel located in the existing Control Room.

The technical requirements of the associated valves, strainers, gauges, 
testing and spare parts shall conform to the requirements specified in the 
relevant section of this specification.

Each pump shall be supplied complete with specified and recommended 
spare parts, tools and accessories for fixing and installing the pump on 
concrete foundation.

All cables and conduits of appropriate size shall be supplied and installed by 
the Supplier to conform with relevant Electrical Works specifications.

The Supplier shall supply the manufacturer's recommended spare parts for 
one (1) year operation for each pump to be supplied which shall include the 
following as minimum:

a) One (1) set of bearings for pump and motor; and

b) One (1) set of bushings, wearing rings, packing and gaskets for the 
pump.
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Each 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 of at least one (1) pump of each type 
such as Height vs. Flow, Power absorbed against Flow. Efficiency 
against Flow;

c) Test of uninterrupted operation to full flow and maximum height of each 
pump motor set for one (1) hour; and

d) Test of uninterrupted operation without load for each pump motor set for 
one (1) hour.

MW*4.6 Fuel System (For 300 kWand lOOkWHigh Speed Engines)

The basic specification for the diesel fuel oil to be used by the diesel engine 
units shall be as specified in Clause GW-3.5 of the General Works 
specifications.

Although the specified fuel specification is the base specification that will be 
used for Performance Test, NPC prefers that the engine be able to run on a 
wide range of fuels.

Bidders shall state the range of fuel specifications for satisfactory operation of 
the engine.

A fuel system shall be furnished to regulate fuel flow to maintain constant 
rated engine speed regardless of load variations.

The fuel system shall include separate elevated fuel day tank, electronic 
engine governor, direct fuel injection, fuel metering equipment, primary 
filter/strainer, secondary filter/strainer as required per manufacturer's 
standard, necessary valves, relief valve, pressure gauges and fuel cut-off 
valves.

Primary fuel filter shall be of type to remove both solid and liquid impurities 
with replaceable element to protect the injection system. Secondary fuel 
filters shall be of replaceable canister type filters.

Stainless steel simplex strainer with minimum 60 mesh size and stainless 
steel filter element shall be provided.

Each diesel engine-generator set shall be provided with separate fuel day 
tank of 1,000 liters minimum capacity complete with accessories, associated 
structural supports, isolation valves and instmments and other accessories as 
shown on the bid drawings. The fuel day tank shall be provided with high and 
tow level alarm contacts for annunciation in the generator control and 
protection panel.
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Th8 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 mounting/anchor bolts. The structural steel supports shall be 
pre-fabricaled ready for assembly at site. The lank material shall be of 
carbon steel conforming to ASTM A36 or approved equal with minimum shell 
thickness of 5 mm. Nozzles shall be fitted with flanges, raised face 
conforming to ANSI B16.5. The tank shall be provided with an interior and 
exterior coating. The supply shall include all the necessary materials for 
fixing and installation.

MW-4.7 Lubricating OH System

The lubricating system shall be of forced-feed type to supply oil under 
pressure to all working points such as main bearings, crank pins bearings, 
piston, piston rings and pins, camshaft drive and other moving parts.

The lubrication system shall incorporate (duplex for 1000 kW) full flow oil 
filtration (one of which can be replaced with engine running) thermostatic 
valve, pressure and temperature indicators, system pressure regulator, oil 
cooler, gear-driven pressure oil pump, oil sump tank at common base and 
may include a gear-driven scavenge oil pump.

Oil Pressure switches shall be provided to prevent the engine from increasing 
speed above idle if the 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. An AC motor-driven pre-lube oil pump is 
required for 1000 kW medium speed engines and shall operate 
automatically when engine is stopped. The lube oil priming hand pump shall 
also be provided for emergency use. For 300 kW and 100 kW high speed 
engines, a DC motor-driven pre-lube oil pump may be required per 
Manufacturer’s Standard.

Each diesel engine-generator set shall be provided with free jet 
centrifuge type lube oil purifier. The lube oil purifier shall have adequate 
capacity to allow continuous cleaning and proper treatment of lube oil circuit.

Each 1000 kW medium speed engine shall be equipped with oil-mist 
detectors that provide alarms and automatically shut down the engine when it 
senses an abnormal oil-mist level inside the crankcase to avoid overheating. 
A minimum number of sensors installed at appropriate locations per 
Manufacturer’s recommendation shall be provided. Other possible location 
(each crankcase cover) of oil mist sensors for future installation shall be 
provided with fixing accessories. Alarm indication shall be monitored locally 
and at the generator control panel.
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The Bidders shall slate in his bid the recommended grade of iubricating oil 
and the names of at least three (3) suitable manufacturers and their trade 
name. Prior to delivery, the lubrication piping system of the unit shall be 
cleaned with flushing oil and the first fill of lubrication oil and lubricants to be 
used during the Testing and Commissioning shall be included in the supply.

MW-4.8 Intake Air and Exhaust System

The intake air filter and exhaust silencer shall be adequately sized to prevent 
excessive pressure drop. The silencer shall be designed to maintain noise 
level below exhaust muffler level.

Heavy duty dry type intake air filler shall be provided to protect the engine 
from dust and solid particles. Filler shall preferably be mounted on the engine 
and provided with service indicator to show that the fillers need to be cleaned.

The exhaust shall pass through a silencer which will be installed outside the 
genset container. The exhaust system shall be constructed of approved 
corrosion, heat resisting high grade material suitable for the maximum 
exhaust temperature of the unit, welded or flanged connection. Exhaust 
system shall include appropriate silencer type meeting the required noise 
level, stainless steel expansion bellows, smoke stack/pipe of ample height 
(not be less than 6 meters from the ground level) to minimize air and noise 
pollution, exhaust end caps, sampling ports (2 x 8Omm0 @ approved 
location) for SOx, NOx, CO and Particulates Monitoring Test to conform with 
DENR/EMB specifications, and necessary bracing needed for mounting to 
prevent transmission of engine vibration to the enclosing structure.

All intake and exhaust pipes shall be provided with stainless steel expansion 
joints or flexible connectors to protect the engine, piping and equipment from 
forces due to thermal expansion and vibration stresses. Exhaust silencer and 
caps shall be constructed to prevent water ingress and shall be installed 
vertically with tail end pipe terminating in upward direction. Exhaust pipe 
installed indoor or inside the enclosure shall be thermally insulated with 
asbestos-free insulating materials and cladded or finished with easily 
removable or pre-formed aluminum covering of not less than 0.5 mm 
thickness.

Exhaust gas pipe shall be provided with flanged connection in order to 
facilitate the installation works complete with all the required brackets, 
connection bolts, nuts, washers, gaskets and welding materials. Height of 
Exhaust Pipe shall be not less than 6 meters from the ground

A suitable size of turbochargers for ample supercharging shall be provided 
complete with axial turbine wheel, centrifugal compressor, gas inlet casing, air 
filtration and lubricating system. Compressor and turbine blades cleaning 
system using wet and/or dry method per manufacturer’s standard shall be 
provided for 1000 kW gensets.
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MW-4.9 Starting System (For 1000 kW Medium Speed Engines)

Each diesel generator 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, except pre-lubricating oil pump.

Each engine starting system shall utilize a compressed air system consisting 
of One (1) 200-liter minimum capacity air receiver. One (1) 20 m3/hr 
minimum capacity motor driven air compressor and one (1) unit of 20 m3/hr 
diesel driven air compressor which shall be installed within the genset 
enclosure. The air starting system shall be complete with valves, relief valve, 
pressure reducing valve, pressure gauges and switches, piping, other 
accessories and controls for safe and reliable operation of the compressed air 
system as shown on the attached P & I diagram. An alarm shall be 
annunciated in the control panel in the event of low pressure in the 
compressed air system.

Final rating of compressors and air receivers shall be determined by the 
Supplier as required by the generating sets and recommended by the 
Manufacturer. The power supply of the motor driven air compressors shall be 
480 V, 60 hz, 3 phase or as required by the Manufacturer/Supplier which shall 
be sourced from the supplied motor control center.

The diesel engine-driven air compressor shall be air-cooled, battery starling 
unit complete with its own fuel tank sufficient for a minimum of three (3) hours 
operation. All necessary valves for connection to refill the engine tank shall 
be provided. Manual cranking of the diesel engine driven air compressor may 
be considered, provided that the battery starting of the unit is retained as 
specified.

Motor starters and pressure controllers shall be included in the motor-driven 
air compressor to automatically maintain the air pressure.

Each compressor shall be supplied complete with necessary controls 
including the specified and recommended spare parts, tools and other 
accessories for fixing and installing inside the genset enclosure.

The air compressors shall be of piston type, multi stage, oil-free cylinders and 
air-cooled. The unit shall be provided with trap which shall operate 
automatically during the operation of the compressors. Automatic shutdown 
of air compressor in the event of low lube oil pressure shall be provided. The 
regulation of the compressors shall be of the loading-unloading type.

Each compressor and driver shall be mounted on a steel frame provided with 
synthetic rubber or spring pads for elastic non-vibration mounting.

The air receiver shall be of vertical cylindrical type made of carbon steel sheet 
conforming to ASTM A 36 or approved equal. They shall be constructed in 
accordance with the applicable provisions of ASME standards.
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Manual and automatic operation shali be provided for the air compressed air 
system both at iocally-mounted panel and remotely at the generator control 
and protection’s auxiliary panel.

MW-4.10 Starting System (For 300 kW & 100 kW High Speed Engines)

Each diesel generator 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-4.11 Governing system

The engine speed for 1000 kW shall be controlled by a microprocessor based 
electro-hydraulic governor while electronic governor shall be utilized for 300 
kW and 100 kW engine 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 idiing 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

Load variations Maximum change Maximum recovery
at rated speed of speed as a time to within

percentage of steady state tole-
rated speed ranees (seconds)

a) On full load Temporary change 15% 15
rejection

Permanent change 
Dependent on droop 
Setting

b) On a change Temporary change 4% 5
of load, both 
on and off, by Permanent change
any step of 25% dependent on droop
of the rated 
load

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, 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 engine-generator 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.
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MW-4.12 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 existing control room or an extension of the existing 
as required, 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 containerized generating set. 
These selective monitoring/melering 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.

The diesel generator unit’s control system shall be designed for remote start
up and speed control including automatic and manual control. It shall be 
equipped with all necessary instrumentation to provide adequate monitoring 
of the unit under all operating conditions Including “standby". The GCPP shall 
conform to the requirements specified in the relevant Electrical 
Diagrams/Drawings.

The generating sets shall also be tripped manually from the control room or 
from the engine in case of emergency.

Instrumentation selected shall be suitable for the application per 
Manufacturer's standard subject to approval by NPC including those specified 
in the relevant sections of these specifications. Process fluid corrosion 
effects, pressure surge and ambient temperature ranges shall be considered 
in material and housing selection so as to provide safe design margin.

The unit shall be capable of being started, synchronized to the system and 
loaded to the full rating without dependence upon the AC auxiliary power 
supplies. The unit shall be capable of accepting load within specified time 
after receiving a start signal. After the unit has been running for specified 
time at full load it may be assumed the AC power supplies will be again 
available.

The unit shall accept the load applied to it up to the overload rating and shall 
automatically control the voltage and frequency during loading and unloading.

The locally mounted control panel shall be fitted with a lockable safety glass 
viewing window for easy monitoring or operation. The control panel and 
cable terminal shall be side-mounted or at location per manufacturer’s 
standard and shall accept a complete range of factory designed and installed 
attachments. Emergency stop button shall be provided and mounted on the 
enclosure exterior.
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Each generating set’s locally mounted or skid/engine-mounted panel/gauge 
board per manufacturer’s standard which shall include and arranged in such a 
manner that the following metering/indicators (individual analogue 
indicalors)and control switches shall be provided and clearly seen, but not 
limited to;

a) Engine RPM Meter
b) Turbocharger RPM Meter*
c) Hours Run Counter
d) Lube Oil Engine Inlet Pressure
e) Lube Oil Temperature
f) Fuel Oil Engine Inlet Pressure*
g) Turbocharger Lube Oil Pressure*
h) HT Cooling Water Engine Inlet Pressure
i) LT Cooling Water Engine Inlet Pressure*
j) Starting Air Pressure*
k) Charge Air A/C Outlet Pressure*
l) Start/Slop Push Buttons
m) Emergency Push Button

NOTE: Items marked *are not induded for the 300 kW & 100 kW 
generating sets’ locally-mounted panel

In addition to the above, various locally mounted gauges shall be provided as 
shown on the attached P & I Diagrams and Part II - Technical Data Sheets.

A free-standing generator control and protection panel for each 1000 kW 
genset to be located in the existing control room or an extension of the 
existing as required, shall be provided which shall contain the following 
control and measuring/supervisory instruments as specified in Part II - 
Technical Data Sheets, but not limited to:

a) Engine Running Hour Meter
b) Engine rpm
c) Turbocharger ipm
d) Fuel Oil Pressure
e) Lube Oil Pressure
f) HT Cooling Water Pressure
g) LT Cooling Water Pressure
h) Starting Air Pressure
i) Charge Air Pressure
j) HT Cooiing Water Temperature
k) LT Cooling Water Temperature
l) Lube Oil Temperature
m) Charge Air Temperature
n) Each Cylinder Exhaust Gas Outlet Temperature
o) Turbocharger Exhaust Gas Inlet Temperature
p) Turbocharger Exhaust Gas Outlet Temperature
q) Control switch for Engine Start, Slop and Emergency including its 

auxiliary/associated equipment
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r) LOCAL-REMOTE Selection Switch, Fault Reset, Lamp Test, etc.
s) Electrical instalments as specified in the pertinent Eleclricai Works 

Specifications

The 300 kW & 100 kW genset's control and protection panei (fioor-mounted 
pedestal type to be installed in the existing controi room or an extension as 
required) shall be of manufacturer’s standard design and shall contain the 
moniloring/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
c) Oil Pressure Gauge
d) Oil Temperature Gauge
e) Cooling Water Temperature Gauge
f) Number of Starts
g) Battery Voltage
h) Ready to Start Light
i) Remote Control Position Indicating Light
j) Generator Breaker Position, close and open

Included in the genset’s control and protection panel are the following Human 
Machine Interface Indicators such as:

a) Manual Start/Stop
b) Auto/Remote Start’
c) Test Run-Auto
d) Emergency Stop Button
e) Alpha/Numeric Screen
f) Discrete Status Indicators
g) Fault Reset

Alarm devices shall be provided for all abnormal conditions that may 
endanger the unit or prevent its starting or running satisfactorily as specified 
in Part II - Technical Data Sheets and relevant Clauses of the Electrical 
Works specifications.

The 1000 kW generating set’s GCPP shall also be provided with annunciating 
window (discrete status indicators) complete with acknowledge and test lamp 
push buttons and an audible device located on top of the panel, the panel 
shall include a minimum of 20% spares of annnunciator windows. The status 
and alarm points shall include but not limited to the following:

a) Power ON
b) Engine Running
c) Start Failure
d) Engine Overspeed
e) Turbocharger Overspeed
f) Fuel Oil Inlet Pressure Low
g) Fuel Oil Filter Differential Pressure High
h) Fuel Oil Day Tank Level High
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i) Fuel Oil Day Tank Level Low 
]) Leak Fuel Oil Tank Level High
k) Leak Fuel Oil Tank Level Low
l) Lube Oil Inlet Pressure Low
m) Lube Oil Filter Differential Pressure High
n) Lube Oil Outlet Temperature High
o) LT Cooling Water Inlet Pressure Low
p) LT Cooling Water Inlet Temperature High
q) HT Cooling Water Inlet Pressure Low
r) HT Cooling Water Outlet Temperature High
s) Charge Air Temperature After Cooler High
t) Turbocharger Exhaust Gas Inlet Temperature High
u) Turbocharger Exhaust Gas Outlet Temperature High
v) Exhaust Gas Temperature Deviation from Average of Cylinders
w) Charge Air Temperature after Cooler High
x) Starting Air Pressure Low
y) Oil Mist Density High
z) Electrical alarms as required in the pertinent Electrical Works 

Specifications
aa) Other Miscellaneous alarms as required for safe and reliable operation 

of the plant

The 300 kW and 100 kW generating set’s GCPP shall also be provided with 
annunciating window complete with acknowledge and test lamp push buttons 
and an audible device located on top of the panel. It shall be of modular 
design, microprocessor-based designed for operation on a DC supply which 
shall include but not limited to the following:

a)
b)
c)
d)
e) 
0
g)
h)
i)
j)

k)

m)

Engine ovetspeed 
Lube oil pressure low 
Lube oil temperature high 
Cooling water high temperature 
Exhaust gas temperature high 
High and low battery Voltage 
High and low fuel level 
Failure to Crank Shutdown 
Over Crank (failure to start)
Electrical alarms as required in the pertinent Electrical Works 
Specifications
Other Miscellaneous alarms as required for safe and reliable operation 
of the plant
Control Switch for Engine Start, Stop and Emergency including its 
auxiliary/associated equipment 
Local-Remote Selection Switch
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MW'4.13 Engine Protecting Device

I

MW-4.14

Sufficient protection devices shall be provided for each diesel engine- 
generator set to shut down the engine and simultaneously trip the generator 
circuit breaker in the event of overspeed, high cooling water temperature, 
high lube oil outlet temperature, low oil pressure and other events as per 
manufacturer’s standard. The cut-out devices shall incorporate indicating 
instruments with cut-out contacts adjustable over the whole range of the 
instruments. The Supplier shall submit design data indicating the 
measurement and source for all conditions which will initiate protective unit 
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 diesel generator unit.

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;

e) Bearing temperature detectors per manufacturer’s standard;

f) Cylinder relief valves; and

g) 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 voltage is 
controlled by automatic voltage regulator. The generator and exciter shall 
conform with the requirements specified in the relevant Electrical Works 
Specifications.
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MW-4.15 Sound AttenuatedAWeather Protective Enclosure (For 1000 kW 
Generating Sets)

Each diesel generator set shall be fully enclosed in a sound attenuated and 
weather protective enclosure which is pre-fabricated for ease of 
assembly/erection at the site. The enclosure shall be designed to provide a 
sound pressure level of not more than 85 dBA at 1-meter distance from any 
point of the enclosure.

The enclosure shall be accurately dimensioned to provide a safe and 
comfortable space during maintenance and overhauling at alt sides of the 
generating set which should not be less than 800 mm. The width and length 
of the enclosure shall not be less 4,000 mm and 12.000 mm, respectively. 
Rnal dimensions may be adjusted per manufacturer’s recommendation but in 
no case be less than the specified minimum requirements.

The enclosure shall be designed to have elegant appearance that includes 
acoustic baffles for the air inlet and outlet, walls with sandwich mineral wool 
attenuation of not less than 50 mm thickness. The outer wall steel plates 
shall have a minimum thickness of 3 mm while the inside wall shall be 1.5 mm 
minimum thickness. All structural steel components including side and top 
walls shall be hot dip galvanized conforming to ASTM A-36 material with 
minimum protective zinc thickness of 600 gm/m2 and painted finish. Coating 
application shall be in accordance with Manufacturer's standard.

The design and construction shall be modular with side panels, doors and 
louvers. 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 including lifting tools 
with manually operated hoist for maintenance purposes. The enclosure shall 
be designed to withstand a wind velocity of 250 km/hr (156 mi/hr) and/or as 
specified in the latest edition of National Structural Code of the Philippines. 
Certified calculations as required shall be submitted for NPC’s review prior to 
purchase at contract stage.

Lifting equipment shall be manual monorail chain hoists attached to beam 
trolleys and supplied either push travel or geared travel. The integral trolley 
can be used for maneuvering along a lifting beam the lifting hoist with load. 
The lifting equipment to be supplied shall be capable of lifting the heaviest 
engine part/component during mainlenance/overhauling inside the enclosure, 
but not less than 1 ton.

All access doors on the enclosure shall be strategically located in areas as to 
allow ease of maintenance of the generator set and allow good access to and 
visibility of instruments, controls, engine gauges, etc. Two side doors shall be 
provided and fitted with bolt-on, stainless steel hinges constructed with 
stainless steel hinge pins of a diameter not less than 6 mm (0.25 inch). Each 
door shall be fitted with flush-mounted, adjustable, key-lock latches. For 
proper ventilation and ease in maintenance, the entire side walls at engine 
radiator side shall be fitted with detachable louvers while entire side walls at 
generator side shall be fitted with two vertical heavy duty swing doors along 
with louver paneling and key-lock latches.
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I
I

The enclosure shall be of extremely rugged construction in order to withstand 
rough handling and installation. It shall incorporate externally mounted 
exhaust manifolds and a residential silencer with mounting brackets installed 
outside of the enclosure. Tail pipe extension shall be provided, terminating 
vertically of sufficient height and fitted with rain cap to prevent the entrance of 
water. Stainless steel, seamless flexible exhaust pipe and necessary bolls, 
flanges and gaskets to match the engine and exhaust silencer shall be 
provided. Bolted ladders shall be provided for easy access to the top of the 
enclosure.

The enclosure shall be provided with necessary louvers designed to meet the 
engine's combustion air requirements and proper ventilation for 
operator/maintenance staff’s comfort by providing high capacity supply and/or 
exhaust fans. Increase of temperature inside the enclosure shall be limited to 
10°C above the ambient temperature. 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 genset air requirements or per 
Manufacturer's recommendation. Air velocity shall preferably not more than 
3.5 m/sec. The Supplier/Manufacturer shall submit air calculations as 
required for NPC review.

All necessary fittings, hoses, shut-off valves, etc., shall be provided to 
facilitate fuel oil/lube oil and cooling water filling, starting air, lube oil and 
water drain and other interconnecting pipes/points at the exterior of the 
enclosure. Engine crankcase breather pipes shall terminate at the exterior of 
the enclosure.

The enclosure shall allow room to mount and maintain the specified battery 
charger and battery as required, starting air receiver, diesel and motor driven 
air compressors, racks and trays, cables, engine mounted local control panel, 
and other items as specified.

Assembly and detail drawings of the enclosure shall be submitted for NPC’s 
review and approval complete with structural calculations as required.

Each enclosure shall be fitted with AC interior and exterior lighting system 
and necessary small power receptacles in the inside. Emergency DC 
Lighting system shall also be provided inside and outside (entrance door) and 
shall be powered for a limited period via the unit’s own DC batteries or via 
external power source.

Auxiliary interface box shall also be provided which houses the 
electrical/inslrument connection terminals for interfacing to associated 
equipment installed external to the containerized generating set.

Each genset enclosure shall be supplied/fitted with fire detection & alarm 
system consisting of at least two (2) fixed temperature heat detectors, one (1) 
manual fire alarm station (outdoor type), one (1) outdoor type alarm horn with 
strobe light and complete with wiring and an interface module. The interface 
module shall be of addressable type that supports electronics protocol for 
interconnection with the Plant’s Fire Detection and Alarm System.
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A minimum of two (2) units of Fire extinguisher (Clean Agent, HCFC or 
Halotron I Type, 7.1 kg (15.5 lbs), wall-hung type and UL/FM approved) shall 
be provided and located at easily accessible area inside and outside of each 
enclosure.

The containerized generating units are to be installed in the designated area 
within the Siasi Diesel Power Plant compound. The Supplier’s scope shall 
include site grading, compacting and leveling up to the level as shown on the 
drawing. The Supplier shall be responsible for the design and construction of 
concrete foundations of the containerized gensets, transformers and 
associated auxiliaries to be supplied by the Supplier under this contract in 
conformance with the relevant requirements of the Civil Works specifications. 
Detailed drawings including calculations as required shall be submitted by the 
Supplier for NPC’s review and approval.

MW-4.16 Sound Attenuated/Weather Protective Enclosure (300 kW and 100 kW 
Generating Sets)

The 1 X 300 kW and 1 x 100 kW diesel generator sets which are fully 
enclosed in a sound attenuated and weatherproof enclosure shall be 
designed to provide a sound pressure level of not more than 85 dBA at 1- 
meler 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 Rre 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.

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 diesel engine generator sets and its auxiliaries. All access doors shall be 
fully lockable to prevent unauthorized access.
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All components of the enclosure shall be assembled utilizing stainless steel 
bolts, nuts and washers, hinges and locks. Watertight neoprene flat washers 
shall be used on all roof bolts.

The enclosure shall incorporate internally mounted exhaust residential 
silencers with mounting brackets and are of extremely rugged construction in 
order to withstand rough handling and installation. Tail pipe extension shall 
be provided, terminating in a horizontal plane and cut at a 45° angle or other 
means per recommendation of the manufacturer to prevent the entrance of 
water. Stainless steel, seamless flexible exhaust pipe and necessary bolts, 
flanges and gaskets to match the engine and exhaust silencer shall be 
provided.

The genset-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-4.12 
of this specification. The control panel and cable terminal shall be side or 
front-mounted and shall accept a complete range of factory designed and 
installed attachments. Emergency stop button shall be provided and mounted 
on the enclosure exterior.

The enclosure shall be provided with necessary louvers designed to meet 
engine air requirements and proper ventilation. All louvers \wth 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 genset air requirements or 
per manufacturer’s standard. To guarantee that the enclosure is free from any 
leak and can prevent entrance of rain water. Rain Test shall be conducted.

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 louver.

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 constnjction shall 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 generating 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.
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MW-5.0 INSPECTION, TESTS, COMMISSIONING AND TRAINING

All tests and inspections (shop test, site test and commissioning) shall be 
carried out in accordance with the requirements specified in Clause GW-9.0, 
Inspection and Tests of the General Works Specifications, relevant sections 
of the specific technical specifications (Architectural, 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 for 1,000 kW generating sets and eight (8) hours for 
300 kW & 100 kW generating sets 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 respective 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-10.2 of the General Works specifications.

MW-6.0 SPARE PARTS AND TOOLS

Spare Parts and Tools for the generating sets, its auxiliaries and Balance-of- 
Plant Equipment shall be supplied by the Supplier in accordance with the 
requirements specified in Clause GW-12.0 of the General Works Specification 
or in the relevant specific technical specifications.

MW-6.1 Spare Parts

Spare parts shall be provided to ensure reliable operation of the supplied 
equipment for one (1) year operation (during the warranty period) and shall 
include spares that will be used during the Pre- 
commissioning/Commissioning Test.

The Spare Parts List to be submitted with the Bid shall be In a form specified 
In Clause GW-12.1- General Works Specifications or In Part II - Technical 
Data Sheets.

The spare parts listed in Part II - Technical Data Sheets are minimum 
requirements which the Supplier shall include in the spare parts list that 
contain the recommended spare parts for one (1) year operation.

NATIONAL POWER CORPORATION VI-MW-41



BID DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1237Se

MW-6.2 Tools

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 in Part II - Technical Data Sheets.

The Supplier shall submit a detailed Tools list with the Bid in a form specified 
in the Bid form and the corresponding brochures/calalogues of the respective 
tools for approval of NPC prior to delivery at the Plant Site.

All tools shall be handed over to NPC in perfect condition at the time of taking 
over.

MW-7.0 PAINTING

The Supplier shall be responsible for the application of protective coating of 
all equipment and materials supplied by the Supplier in accordance with the 
manufacturer's recommendation or othenwise specified in Clause GW-11.0 of 
the General Works specifications.

The scope shall include adequate supply of touch-up coaling which shall be 
used for painting of all supplied equipment and materials that will be damaged 
during shipment, unpacking and installation works including surfaces that 
show signs of corrosion.

Final color to be used for the generating sets, auxiliaries and Balance-of-Planl 
equipment shall conform to Manufacturer's standard, unless otherwise 
specified. Application of painting shall be in accordance with the 
recommendation of the coating manufacturer.

Final Color of the Pedestal or Free Standing type control panel shall conform 
to Munsell No. 5 Y 8/1. Final color of the outside surfaces of the enclosure 
shall be silver.

Before any painting is made, all surfaces must be prepared properly, 
removing rust, scale, welding slugs and spatters, grease and encrustation of 
any nature. The various paints to be used shall be of approved quality and 
type.
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Pipe identification color shall be identified by providing a final color of the 
external surfaces of the entire line with the following color schedule, unless 
otherwise directed by the plant management to conform with the existing 
color coding.

Item No. Equipment Color Munsell No.

a)
b)
c)
d)
e)

Jacket Water 10 B 7/6
LowTemp. Cooling Water 7.5 B 7/2
Lubricating Oil 10YR 5.5/4
Fuel Oil 7.5R3/12
Compressed Air N - 9.5

MW-8.0 MEASUREMENT OF PAYMENT

Measurement of payment for all mechanical works shall be based on the bid 
price of each item as shown in the Schedule of Requirements- Mechanical 
Works), Section VII of the Bid Document. The cost of each item shall cover 
all works required and described in the pertinent provisions of the 
specifications.
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EW-1.0

SECTION EW - ELECTRICAL WORKS

GENERAL

I

EW-2.0

This section covers the technical and associated requirements for the Supply, 
Delivery, Installation, Test and Commissioning of Six (6) Units of Diesel 
Gensels and Associated Electrical Equipment for Sulu SPUG Areas under 
Package 21 Rev. 02.

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 satisfactory manner in 
accordance with generally accepted modem engineering practice.

SCOPE OF WORK

I

The scope of electrical work covers the furnishing of all labor, materials, 
equipment, tools and other necessary incidentals required for each project 
site which shall essentially consist of all electrical equipment and materials 
enumerated herein:

Pandamt Diesel Power Plant

1. Supply, Installation and Test of 2 x 100 kW, 480V, 3-phase, 60Hz AC 
Generator and associated auxiliary electrical equipment including 
grounding materials:

2. Supply, Installation and Test of Generator Control and Protection 
Panel (GCPP) for 2 x 100 kW D/G sets equipped with monitoring, 
metering, control, protection and synchronizing equipment/devices:

3. Supply of One (1) Spare Circuit Breaker for 100 kW D/G Set;

4. Supply, Installation and Test of 2 x 150 kVA, 480V/13.8kV, 3-Phase, 
60Hz Generator Transformer;

5. Supply, Installation and Test of 15 kV Fuse Disconnect Switches with 
Lightning Arrester Combination:

NATIONAL POWER CORPORATION

OR
VI-EW-1



I
010 DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DEUVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX {6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MlnP21Z1287Se

I

I

6. Supply and Installation of Supply. Installation and Test of Take-Off 
Stnjcture complete with the required steel pole(s), cross arms, braces, 
bus conductor, line materials/hardware, termination kit and other 
accessories:

7. Supply, Laying and Test of Power, Control and Instrumentation 
Cables including ground conductors and other appurtenances 
required for the interfacing of supplied equipment;

8. Supply, Installation and Test of ground conductors, ground 
connectors, ground rods and other accessories required for the 
interfacing of all equipment to the existing grounding system;

9. Modification of existing Cable Trenches to accommodate the cables 
intended for the new D/G sets and Construction of New Cable 
Trench/es;

10. Supply and Installation of Conduit and Cable Trays System;

11. Supply, Installation and Test of Luminaires for the New Hazardous 
Waste Storage Facility:

I
12. 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

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

Pangutaran Diesel Power Plant

1. Supply, Installation and Test of 2 x 300 kW, 480V, 3-phase, 60Hz AC 
Generator and associated auxiliary electrical equipment including 
grounding materials;

2. Supply, Installation and Test of Generator Control and Protection 
Panel (GCPP) for 2 x 300 kW D/G set equipped writh monitoring, 
metering, control, protection and synchronizing equipment/devices:

3. Supply of One (1) Spare Circuit Breaker for 300 kW D/G Set;

4. Supply. Installation and Test of 2 x 400 kVA, 480V/13.8kV, 3-Phase, 
60Hz Generator Transformer;

5. Supply, Installation and Test of 15 kV Fuse Disconnect Switches with 
Lightning Arrester Combination:

I
I

Supply and Installation of Supply, Installation and Test of Take-Off 
Structure complete with the required steel pole(s), cross arms, braces.
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bus conductor, line materials/hardware, termination kit and other 
accessories:

7. Supply, Laying and Test of Power, Control and instrumentation 
Cables including ground conductors and other appurtenances 
required for the interfacing of supplied equipment:

8. Supply, Installation and Test of ground conductors, ground 
connectors, ground rods and other accessories required for the 
interfacing of all equipment to the existing grounding system;

9. Modification of existing Cable Trenches to accommodate the cables 
intended for the new D/G sets and Construction of New Cable 
Trench/es:

10. Supply and Installation of Conduit and Cable Trays System;

11. Supply, Installation and Test of Luminaires for the New Hazardous 
Waste Storage Facility;

12. 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

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

Siasi Diesel Power Plant

I
4.

5.

6.

7.

Supply, Installation and Test of 2 x 1000 kW, 480V, 3-phase, 60 Hz. 
AC Generator and associated auxiliary electrical equipment including 
grounding materials;

Supply, Installation and Test of Generator Control and Protection 
Panel (GCPP), Auxiliary Control Protection System for 2 x 1000 kW 
D/G sets equipped with monitoring, metering, control, protection and 
synchronizing equipment/devices:

Supply, installation and Test of Auxiliary Power Control Center with 
the required metering, protection, and control devices including 
accessories as per auxiliary requirement of the 2 x 1000 kW D/G to be 
supplied;

Supply of One (1) Spare Circuit Breaker for 1000 kW D/G Set;

Supply, Installation and Test of 2 x 1250 kVA, 4.16V/13.8kV, 3-Phase, 
60Hz Generator Transformer;

Supply, Installation and Test of 500 kVA, 13.8kV/480V, 3-Phase, 60 
Hz Auxiliary Transformer for the supplied diesel generators:

Supply, Installation and Test of 15 kV Disconnect Switches;
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I

I

I
I
I

8. Supply, Installation and Test of 15 kV Fuse Disconnect Switches with 
Lightning Arrester Combination;

9. Supply, Installation and Test of Bus Conductor and Line Materials and 
Hardware:

10. Supply, Laying and Test of Power, Control and Instrumentation 
Cables Including ground conductors and other appurtenances 
required for the interfacing of supplied equipment:

11. Supply, Installation and Test of ground conductors, ground 
connectors, ground rods and other accessories required for the 
interfacing of all equipment to the existing grounding system;

12. Modification of existing Cable Trenches to accommodate the cables 
intended for the new D/G sets and Construction of New Cable 
Trench/es:

13. Supply and Installation of Conduit and Cable Trays System;

14. Supply, Installation and Test of Luminaires for the Expansion of 
Control Room and New Hazardous Waste Storage Facility:

15. Dismantling of existing Bus Conductor and Feeder Fuse Disconnect 
Switch including accessories and stocking to the designated stockyard 
to be provided by the end user;

16. Dismantling of the existing transformer including accessories and 
power cables and stocking to the designated stockyard to be provided 
by the end user;

17. 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

18. 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;

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

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

3. Conduct inspection to verify and assess the extent of the related and 
incidental works needed to implement the project competently and 
efficiently.

The Supplier shall bear full responsibility that the equipment has been
designed and fabricated in accordance with all codes, standards, and
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applicable governmental regulations and performs under the conditions and 
to the standards specified herein.
The equipment to be furnished shali be complete, with all parts in excellent 
working conditions, of new and high grade materials and produced with first 
class workmanship. All materials though not expressly called for in this 
Specification but are necessary for the complete and proper operation of the 
diesel generator shall be furnished by the Supplier at no additional cost to 
NPC.

EW-3.0 CODES AND STANDARD

I

The equipment furnished shall be in accordance with, but not limited to, the 
latest issues of the following codes and standards, including all addenda, in 
effect at time of purchase order unless otherwise stated in this specification:

ANSI/IEEE American National Standards Institute 
Electrical & Electronic Engineers

and/or Institute of

C37.60 Requirements for Overhead, Pad-mounted, Dry 
Vault and Submersible Automatic Circuit Reclosers 
and Fault Interrupters for AC Systems 

C57.12.20 Standard for Overhead-Type Distribution
Transformer 500kVA and Smaller: High Voltage 
34500V and Below; Low Voltage, 7970/13800Y V 
and below

NEMA National Electrical Manufacturers Association

I

I

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

I
I

UL Underwriters Laboratories, Inc. (ail 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

lEC International Electro-Technical Commission

60255 Electrical Relays
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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

NFPA

I
I

I

I

ASTM

ISO

PEC

National Fire Protection Association

272 Standard Method of Test for Fire 
Characteristics ofWires and Cables

American Society for Testing and Materials

International Standards Organization

9001

9002

and Smoke

Quality System Model for Quality Assurance in 
Design/Development, Manufacture and Testing 
Quality System Model for Quality Assurance in 
Production, Installation & Servicing

Philippine Electrical Code

EW-4.0

The latest edition of each standard shall mean the latest edition available at 
the date of contract signing.

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

Equipment or materials meeting other internationally accepted standards, 
which ensure an equal or higher quality than the standards mentioned, will 
also be accepted.

In the event of any apparent conflict among standards, codes or this 
specification, the Supplier shall refer the conflict to NPC for written resolution 
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
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I

EW-4.1 AC Generator

EW-4.1.1 General
This specification covers the technical and associated requirements for the 
suppiy of diesel generator and associated auxiliary equipment, complete in 
every respect suitable for safe and satisfactory operation of the equipment.

EW-4.1.2 Design Characteristics

The continuous load capability of the generator shall be the specified nominal 
rating measured at the terminal. However, the generator shall be designed 
for continuous operation under normal conditions for 110% of its rated 
capacity without exceeding temperature rise in accordance with ANSI 
standard or equivalent applicable standard.

The generating sets shall be designed to meet the local conditions as 
specified in clause GW-3.0 of the General Wori<s specifications. The 
generator design characteristics shall be as follows:

For Pandami DPP and Pangutaran DPP

Type

Rated Continuous Output 

Number of Phase

Power Factor 
Frequency, Hz

Angular Speed, rpm

Voltage, V

Excitation Class

Allowable Voltage Variations

For SlasI DPP

Type

Minimum Rated 
Continuous Output 
at 0.8 Power Factor
Frequency
Angular Speed

Rotating Field Synchronous AC 
Generator

Refer to Technical Data Sheets 

Three (3)

0.8 lagging (min.)
60

1800

480

Brushless, Separately Excited, 
Permanent Magnetic Generator (PMG) 

or equivalent
At rated output, frequency, voltage and 
power factor, the generator can operate 
satisfactorily though the terminal voltage 

at +5% of rated value

Rotating Field Synchronous AC Generator, 
3- phase, totally enclosed
1000 kW (Net)

60 Hz
900 RPM (maximum)
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1
I

I EW-4.2

I

EW-4.3

I

EW-4.4

EW-4.5

Voltage
Excitation

Insulation Class

Temperature Rise
Generator Winding
Damper Winding
Allowable Voltage 
Variations

Other Characteristics

4160 V (+5%)
Digital Excitation. Brushless PMG Type with 
AVR
Class F insulation for both armature and field 
windings
Class B at rated load 

Wye Connection with neutral 
To be provided
At the rated output, frequency, voltage and 
power factor, the generator can operate 
satisfactorily though the terminal voltage may 
vary at + 5% of rated value

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 SOOkW and below shall have a single or double 
bearing design. However, generators rated above SOOkW shall adopt a 
double bearing design.

Design shall be such as to protect mechanical, electrical and thermal damage 
due to vibration, 25% over speed, or voltages and temperature at 10% 
overload.

Space Heaters

Space heaters shall be installed on the generator frame to maintain 
temperature of the entire generator above the dew point while not in use. 
Power supply shall be 240VAC single phase and shall be sourced from the 
existing station service transformer. Automatic control for space heaters shall 
be integrated in the Generator Control and Protection Panel (GCPP).

Overspeed

AC generator shall be designed to withstand the speed of 1.2 times the 
maximum rated speed as per lEC 60031-1.

Overcurrent

The generator shall be able of carrying without damage, a stator current of 
1.5 per unit (p.u.) for 30 sec. as per lEC 60034-3.
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I

I

I

I

EW-4.6 Unbalanced Load

The generator shall be capable of carrying an unbalanced load of 10% 
continuously without abnorma! 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 l22t not exceeding 30 where:

I2 is the negative phase sequence per unit current

t is the time in seconds.

EW-4.7 Parallel Operation

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

EW-4.8 Generator Stator

EW-4,8.1 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.

EW-4.8.2 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.

EW-4.8.3 Stator Winding

The stator winding of copper materiais shall be formed by coils with Class F 
insulation for 600kW and above generator and Class H insulation for below 
600kW. 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.
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I

EW-4.9

EW-4.9.1

I

The stator coils shall be adequately clamped with externa! 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 
that the temperature detectors measure the winding temperature to be above 
the (shutdown setting) value.

Generator Rotor

Rotor Core

The rotor oore 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.

The damper windings will be provided to ensure safety at sudden change of 
load and during parallel operation.

I EW-4.9.2 Rotor Winding

The choice of materials for winding and the design, manufacture and fitting of 
the winding coils shall be such as to prevent and avoid permanent 
deformation of the winding during service, considering the conditions of 
operation. The Supplier shall show how their design of the rotor winding 
accommodates thermal expansion and how damage to insulation is 
prevented in condition of thermal cycling of the rotor considering the rotational 
forces involved. The rotor shall be tested at over speed and carefully 
inspected before assembling into the stator.

EW-4.10 Excitation System

EW-4.10.1 General Description

The generator shall be equipped with state of the art digital brushless 
excitation system with high overload and short circuit capability.

The Supplier may offer an alternative excitation system in which according to 
his experience has superior performance. Technical description pertaining to 
the alternative system shall be submitted with the proposal.
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I

I

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 
at governor, generator and/or charging of transmission line. These particular 
conditions shall be guarded by the control. Limiting or protective devices 
shall be included in the supply.

In automatic operation mode, the generator terminal voltage shall 
automatically build-up reaching 95% rated speed and capable of 
synchronization to the grid by synchronizing system.

The AVR shall maintain generator output voltage within + 0.5% for any 
constant load between no load and full load. The regulator shall be totally 
solid state design which includes electronic voltage build-up, volts per Hz 
regulation, three phase sensing, over-excitation protection, loss of sensing 
protection, temperature compensation, shall limit voltage overshoot on startup 
and shall be environmentally sealed.

EW-4.10.3 Design Consideration for Excitation System

The excitation system shall be designed for “manual" and “automatic" voltage 
control with AVR unit. The equipment shall be mounted in the excitation 
cubicles. Voltmeter and ammeter shall be provided for generator DC 
excitation parameters.

All electrical equipment/devices, electronic and control circuits in modular 
form shall operate satisfactorily within the supply voltage limits and tested 
according to the required insulation levels.

All components shall be tropicalized and all printed circuit board for electronic 
circuits shall be sealed with suitable resin resistant for tropical conditions.

EW-4.11 Generator Control and Protection Panel (GCPP)

The Generator Control and Protection Panel (GCPP) to be furnished shall be 
mounted with selector switch for REMOTE and LOCAL operation including 
indication functions necessary for monitoring, metering, control and protection 
of the diesel generating 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
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be installed inside the plant’s existing control room along with the existing 
GCPP's.
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.

a. Protection and Control

I

The generator control & protection module (GCPM) shall be designed 
to trip generator circuit breaker for electrical and mechanical fault 
according to calculated tripping parameters. It shall be provided with 
adequate number of input/oufput contacts of suitable rating to carry out 
the prescribed tripping functions, alarm indication, fauil 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 should be Included for the specified 
rating of the Diesel Generator set/s subject to NPC approval.

The microprocessor based GCPM for the engine-generator shall be 
designed for automatic and manual operation and indication such as 
synchronization and load sharing of unit generators. All interface 
devices and other accessories necessary for the automatic and 
manual control function shall be provided by the Supplier.

b. Monitoring and Metering

Ail indicating instruments shail fulfill the requirements for accuracy 
class 0.3 (or better) except for the frequency meter which shall have 
±0.01Hz. The panel shall be equipped with the following minimum 
required metering devices and indicating instruments:

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:

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

2. Event Recorder (to be able to capture the latest events);

3. Data Logger (all data is stored in non-volatile memory so that 
Information is retained even when power to the unit is lost);

4. User Programmable Fault Reports; and

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

c. Synchronizing Equipment

The panel shall be equipped with manual and automatic 
synchronization of unit generators, selector switch for automatic and 
manual mode, and the necessary indicators, metering, and other 
required appurtenances.

When specified in the Technical Data Sheets, a manual synchronizing 
equipment or controller separate from the generator controller built-in 
synchronizing function shall be provided for the plant for controlling 
manual closing of circuit breakers.

A synchronizing switch, if required for manual operation, shall be 
provided for each circuit breaker which will automatically connect the 
voltage circuits related to the breaker being closed to the 
synchronizing equipment. The equipment system shall be designed in 
such a way that it shall not be possible to inadvertently interconnect 
the voltage circuits, even when two or more synchronizing switches 
are closed at the same time. The manual synchronizing equipment 
shall be mounted on the GCPP.

All interface devices and other accessories whether or not expressly called for 
or indicated on the bid drawings but are necessary for the remote control and 
synchronization function 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.

EW-4.12.1 Panel Construction

The panel shall be constructed from a minimum of 2.0 mm thickness steel 
sheet with edges formed into a rectangular pattern welded steel sheets so 
that each section is rigid, self-supporting and enclosed. It shall be adequately 
protected and suitable for indoor and outdoor application and all climate 
condition.

The panel shall be labeled with ISO symbols and comply with IP 65 for 
external environmental resistance and IP 44 and NEMA 12 for the resistance 
of the internal sealed modules.

The panel shall be designed with dimensions not to exceed the size shown on 
the Bid Drawing.
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I

EW-4.11.2 Fault Annunciator System {Alarm System)

The annunciator system shall distinguish any abnormal conditions during 
operation by means of visual and audible warning. It shall be of modular 
design, preferably microprocessor-based designed for operation on a DC 
supply. It shall consist of window cabinets, mounting chassis, plug-in 
assemblies, flashers, alarm relays, isolating relays, lamps, test buttons, 
acknowledged and reset buttons. Each alarm relay shall have an auxiliary 
relay with multiple contacts for local alarm and spares. In addition, group 
alarms for engine-generator and transformer shall be available.

The supply voltage for the annunciator system shall be monitored and must 
give an alarm in case of interruption of the aiarm equipment power supply. All 
DC and AC power supply required for annunciation, control, monitoring and 
protection of the system shall be an integral part of the GCPP.

EW-4.11.3 Communication Ports

Communication ports shali be provided available in the local panel of the 
diesel generator sets and Generator Control and Protection Panel (GCPP) 
exclusively intended for control, protection, synchronization, communication, 
monitoring and metering. The communication to be established between 
various equipment in the entire power plant (e.g. other generator sets and 
power generating equipment. Power Plant Control System (PPCS), protection 
and control devices, instrumentation equipment, SCADA systems, etc.) shall 
be MODBUS and Ethernet-based protocol.

EW-4.11.4 Terminal Blocks

I Terminal blocks shall be mounted so as to give easy access for external 
wiring and termination and shall give clear view of the arrangement of the 
cable tails to allow for future extensions and alterations with an approximately 
25% extra terminals per terminal block.

Every terminal point shall have individual and complete identification on the 
wiring diagram.

EW-4.11.5 Nameplate

EW-4.12

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 for the GCPP shall be as stated in the Technical 
Data Sheets.

Circuit breakers of the molded case type shall be equipped of electronic 
(solid-state) trip mechanism with a 12/24 VDC shunt trip coil and 230VAC, 60 
Hz single phase power supply for stored-energy mechanism.
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If vacuum or air type circuit breaker is specified, it shall be equipped with a 
12/24 Volts DC shunt trip coil and a stored-energy closing mechanism which 
is charged by a 230 VAC, 60 Hz single phase motor, suitable for hand 
operation with an appropriate tripping mechanism to be actuated by the 
protective relays.

The breaker compartment shall include indicating lights and control wiring to 
give a “red” indication for breaker closed position and a “green” indication for 
breaker open position. Indication shall be visible from the front with door 
closed at all times when the circuit breaker is within the housing. The red 
indicating light shall be wired so as to provide a continuous indication of 
continuity of the shunt trip when the breaker is closed. The circuit breaker 
shall be provided with an operation counter, a local control switch, and a 
“Local/Remote" selector switch.

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.

The circuit breaker shall be capable of “switching-in" the generator when 
synchronizing with one or more units in parallel operation.

Isolating means shall be provided for locally closing and tripping electrically 
operated breakers without opening the door of the breaker compartment.

Generator circuit breaker shall be preferably maintenance-free and 
environmental friendly.

EW>4.13 Equipment Wiring

Equipment interfaced wiring shall be 600V, stranded copper with thermo
plastic insulation and shall comply wth the requirements of IPCEA standard. 
Minimum size shall be 2.0 mm2 or larger for control circuit except annunciator 
wire which shall be 1.2 mm2 or larger. The minimum size of current 
transformer wire shall be 3.5 mm2.

All wiring shall be neatly run marked at both ends and securely fixed in such a 
manner that whenever practicable, wiring can be easily identified and 
checked against diagram.

The panel shall be provided with earth wiring and connection to create an 
environment that meets the requirements of electromagnetic compatibility.

EW-4.14 Equipment Grounding

I

All major equipment such as generator, transformer, generator control and 
protection panels, and all other metallic parts shall be equipped with at least 
two (2) terminals or suitable grounding pads of adequate size to 
accommodate at least two fixing screws for proper connection to the 
grounding conductors or ground connections to the plant existing grounding 
system as required.
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EW-4.15 Spares Parts and Tools

Spare Parts and Tools for the generating sets and its auxiliaries shall be 
supplied by the Supplier in accordance with the requirements specified in the 
General Works Specification and Part ll-Technical Data Sheets.
If found not applicable to the proposed equipment model/design, the Supplier 
shall submit a Manufacturer's certification indicating that the spare parts and 
standard/special tools listed is not applicable to the equipment being offered.
However, NPC 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.

EW*4.16 Inspection and Testing

EW-4.16.1 General

The Supplier shall carry out at his own expenses and all tests necessary to 
ensure the satisfactory design and manufacture of all equipment is in 
accordance with NFPA 110 to show it is free from defects and will start 
automatically and could operate efficiently at full load.

The Supplier shall include in his bid the cost of test and commissioning of the 
diesel generating set. Hence, the Supplier shall bear full responsibility that 
the equipment has been properly installed, tested and commissioned in 
accordance with the manufacturer’s recommendation, applicable codes and 
standard required including all applicable government rules, regulations and 
ordinances.

EW-4.16.2 Shop Test

Routine, design, quality and conformance test and other necessary tests shall 
be performed in accordance with ANSI Standard or equivalent lEC Standard. 
Design tests is required if the equipment is 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 lEC standard and shall be 
submitted for NPC’s approval.

EW-4.16.3 Routine Test

The following Routine Test shall be conducted on the alternator at the 
workshop:

I
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I EW-4.17

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;
c. Open Circuit Characteristics with generator line voltage recorded against 

exciter field current;
d. Short Circuit Characteristics with generator current recorded against 

exciter field current;
e. Voltage Regulation Test to be conducted with AVR in the circuit with 

reactive loads;
f. 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:

1. Single Line Diagram showing the Diesel-Generator Set and 
related equipment including basic equipment data;

2. Outline drawings showing all critical dimensions and weights;

3. Schematic and wiring diagram of all power and control circuits 
for the engine-generator set and auxiliary equipment showing 
interconnect points and logic diagrams;

4. Engine-generator Control and Protection panel;

5. Section and detail drawings of cable terminations and 
connections.

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

c. Manufacturer's Technical Data Sheets of the AC Generator and
GCPP in accordance with EW-13.3;

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.
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EW-5.0

EW-5.1

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

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

4. Routine Test Procedure - for ail electronic and electrical 
circuits and for the main AC generator.

5. Troubleshooting Chart - covering the complete generator set 
showing description of trouble, probable cause and suggested 
remedy.

e. Certified Design and Routine Test Results: and

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

GENERATOR TRANSFORMERS AND AUXILIARY TRANSFORMER 

General

This specification covers the technical and associated requirements for the 
generator step-up transformer and auxiliary transformer including its 
accessories for use in electric generating plants. Station service transformer, 
if to be provided, shall be Overhead-type Distribution Transformer and shall 
be in accordance with the latest revision of IEEE Std. C57.12.20.

EW-5.2 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.

EW-5.3 Design Requirements

EW-5.3.1 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.

EW-5.3.2 Voltage

The transformer to be supplied shall be designed to withstand the over 
voltages for the duration of voltage excursions which may be expected as a 
result of full load rejection of the generator.
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EW-5.3.3 Frequency

Frequency for operation shall be 60 Hz.

EW>5.3.4 Overload Requirement

The overload rating and operation shall be in accordance with all cyclic 
loading duties as specified in lEC 60354. The overload capability of any 
auxiliary equipment such as bushings, LTC’s, CT’s, oil expansion tanks, 
leads, etc. shall not be less than the transformer overload rating. If other 
considerations will limit the overload capability of the transformer, the Supplier 
shall specify these limitations in his proposal.

EW-5.3.5 Short Circuit Withstand Capability

The transformer shall withstand the mechanical and thermal stresses 
produced by external short-circuit currents specified in IEEE Std. 57.12.00 
(latest revision).

EW-5.3.6 Transformer Loss Evaluation

Depending on the requirement stated in the Technical Data Sheets, the 
Supplier is required to fill-in all the information for the transformer losses in 
the Technical Data Sheets for the generator step-up and auxiliary transfonner 
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.

Failure of the Supplier to completely fill- in all the information needed for 
proper evaluation by the NPC shall be a ground for rejection of his bid.

The transformer shall be designed for the most economical loss ratio (copper 
loss/iron loss) for the application as specified in the Technical Data Sheets for 
the transformer.

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 auxilliary transformers shall be as below. The average 
sound level of the transformer shall not exceed these values when measured 
in accordance with the conditions outlined in the latest ANSI/IEEE C57.12.90 
or lEC 60551 for oil-immersed transformers or ANSI/IEEE C57.12.91 or lEC 
60726 for dry-type transformers.

Equivalent Two-windinq, kVA Average Sound Level, dB
1-50 48
51-100 51
101-300 55
301-500 56
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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 (Specification of Mineral 
Insulating Oil Used in Electrical Apparatus).

Insulating liquid must not contain more than 2PPM of Polychlorinated 
Biphenyl (PCB), classified as “PCB free'.

A Certification from the Manufacturer that the insulating oil is PCB free and 
laboratory analysis results conducted on a DENR-accredited laboratory shall 
be submitted to NPC.

EW*5.4 Design and Construction Features

EW-5.4.1 General

The transformer design, manufacture and assembly shall minimize vibration 
and shall prevent damage by inherent vibration and stress during operation, 
transportation and short circuits.

EW-5.4.2 Cores

Cores for the transformers shall be constructed of the highest quality, non
aging high permeability grain oriented silicon steel. The steel shall be in thin 
laminations, annealed after cutting and rolled to ensure smooth surface at the 
edges.

The laminations must be free from impurities and must receive stress relief 
treatment after punching. The laminations shall be accurately flattened, 
especially at the edges and insulated by suitable procedures with long life 
heat resistant insulating coat.
Both sides of each sheet shall be insulated with a durable, heat resistant 
insulation. The cores shall be held firmly by core clamp and brace to ensure 
adequate mechanical strength to support the winding and to withstand without 
damage or deformation, the forces, caused by short circuit stresses, 
transportation or handling to prevent shifting of the core laminations.
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The core shall be solidly grounded to the tank and shall be provided with 
approved lifting devices or lifting lugs at suitable points of the core assembly 
for core lifting.

EW*5.4.3 Windings

Windings for transformer shall be of the best modem 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 
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.

I
EW-5.4.4 Bushing

All porcelains used in bushing shall be wet process, homogenous, and free 
from cavities or other flaws. The glazing shall be uniform in color and free 
from blisters, burrs and other defects. All porcelain parts shall be one piece. 
The bushings of the same rating shall be Interchangeable.

Bushing up to 110 kV BIL shall be porcelain bulk type whereas bushings 
above 110 kV BIL shall be condenser-type. In the latter case, the bushing 
shall be provided with capacitance 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.

The terminal pads shall be of high conductivity bronze or copper and shall be 
plated with hot flowed electro silver or electro-tin. Whenever a larger terminal 
pad is required for higher current rating, the mounting holes shall conform to 
NEMA Standards.
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EW-5.4.5

The HV and LV terminations of the transformer shall be fitted with suitable 
insulating shroud. The insulating shrouds shall be manufactured through dip 
molding process and shall be made from flexible polyvinyl chloride (PVC) 
material, suitable for low voltage to high voltage applications. The insulating 
shroud shall be flame retardant, conforming with the UL 94 Standards. They 
shall be type tested for electric strength in accordance with lEC 60243 - 1 or 
approved equivalent standards.

Gasket

EW-5.4.6

Gaskets shall be unaffected by hot insulating oil, retain their resiliency during 
the life of the associated equipment, and be unaffected by weather while 
maintaining oil and gas tightness. Nitrite 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, lifting and jacking lugs, 
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 shall be eyebolt- 
type, made from tinned copper alloy material. Standard support lugs shall be 
provided on the tank wall for securely mounting the transformer on the pole. 
The type support lug to be provided corresponding to the transformer size 
shall be as shown in IEEE Std. C57.12.20, latest revision. Lifting lugs shall be 
permanently attached near the top of the transformer tank to allow for 
balanced vertical lift. The design of the lifting lugs shall incorporate a safety 
factor of 5. Lifting facilities for the core-oil assembly shall be provided.
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EW-5.4.7 Radiators

EW-5.4.8

Radiators, if to be provided, shall be boiled to the main transformer tank and 
readily detachable. Isolation valves shall be fitted to the tank to permit radiator 
removal without draining the main tank. Separate filling plugs, air bleed plugs 
and drain plugs shall be fitted to each radiator section. Radiators shall be 
galvanized externally prior to etching and painting. Particular attention shall 
be given to their internal cleaning and painting to ensure that the radiators 
arrive in a serviceable condition. All radiators shall be completely sealed with 
blanking plates and neoprene seals for transport. They shall be thoroughly 
dried before shipment.

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.

EW-5.4.d Auxiliary Power and Control Wiring

Power and control wiring shall be 600 Volt insulation, heat, moisture and 
flame resistant cross-linked polyethylene insulation or alternate acceptable to 
NPC. The flame test shall be conducted in accordance with UL 44. Where 
flexibility is required, 19 strand wire shall be used. Wirings shall be free of 
abrasions and tool marks. All wiring shall be adequately supported to prevent 
sagging and breakage caused by vibration in transit. Minimum bending 
radius of the wires shall not be less than 4 times its overall diameter. All 
wiring shall be brought out to a control terminal cabinet.

Wire shall be of adequate rating for the current to be carried. All current 
transformer circuits shall use nothing smaller than No. 5.5 mm.sq. wire with 
copper tape shielding and cooling control circuits shall use nothing smaller 
than 2.0mm. sq. wire. On other circuits except current transformer secondary 
circuits were maximum current does not exceed 5 amperes. No. 2.0 mm.sq. 
wire may be used.

Wiring shall not be affected by transformer oil or its fumes.

Separate terminal blocks shall be provided for power and control wiring with 
metal barriers in both fixed and removable sections to separate the two wiring 
classes. They shall be rated not less than 25 amperes, 600 Volfs. Each 
terminal block shall be provided with barriers, marking strips and terminal 
screws. Each terminal point shall be marked with the designation shown on 
Supplier’s wiring diagrams. Each terminal block, for external cable, shall 
have 12 points. Terminal blocks shall be located so that they are accessible 
and in full view.
The Supplier’s wiring shall be terminated on terminal blocks or on equipment 
terminals with insulated terminals. Spade or intended spade-type terminals 
with insulation grip shall be used. Ring-type terminals of approved type will 
also be acceptable. Splicing of wires is not acceptable.
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No solder or “push-on" or “quick" type connectors shall be used in connection 
with any wiring.

Terminals for external connections shall be arranged for consecutive 
connection of conductors within one cable. Not more than one external wire 
will be connected to each outgoing terminal point.

In the Supplier's internal wiring, not more than one wire shall be connected to 
one terminal block point, except where jumper wires are needed, in which 
case two wires may be connected for infernal wiring.

If accidental short circuiting of certain wires can result in malfunction of 
equipment, such as closing or tripping of a breaker, these wires shall not be 
terminated on adjacent terminal board points.

Detail wiring diagrams shall be made using a cross-indexing notation.

All current transformer terminal blocks shall have shorting provisions with all 
parts provided with the terminal blocks. Short circuiting of any of the 
terminals of any one current transformer shall not short circuit the terminals of 
any other current transformer. Current transformer cables shall have a 
sufficient service loop so as not to interfere with removal of other devices in 
cabinet.

Each current transformer circuit shall be arranged and terminated for external 
connections, as a two wire circuit and each set arranged with Phases 1. 2, 3, 
N from top to bottom, left to right, front to back.

Required grounding of each circuit shall be by connection to the infernal 
ground bus, provided by the Supplier.

Wire raceway space around terminal blocks shall have a minimum cross 
section of 100 cm. sq. which shall be equally distributed on both sides of the 
terminal blocks for ease in terminating the wires.

All power and control wiring external to the control cabinets shall be installed 
by the Supplier in non-corroding metal cable raceway systems. When not 
feasible, flexible conduit may be used.

The Supplier shall provide a weatherproof terminal cabinet for terminating all 
externa! auxiliary wiring. This cabinet shall be provided with external 
sunshade sheets of stainless steel rigidly fixed by appropriate spacers in a 
certain distance not exceeding 20 mm around the cabinet and onto front door. 
The bottom of the terminal cabinet shall be equipped with removable blank 
cover plate on which four (4) knock-out type holes suitable for 80 mm rigid 
steel conduit shall be provided. Sufficient length of these uPVC conduits shall 
be included in the scope of supply by the Supplier. The holes shall be 
provided with conduit bushing to insulate and protect the cable from abrasion. 
Cable entries shall be provided with sealant to prevent entry of pests and 
rodents inside the control cubicle.
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I

Space heaters shall be provided in each cabinet, including cabinets for 
annunciator and potential devices. The heaters shall be sized to provide a 
minimum temperature rise of 5°F above ambient temperature. Low-high 
temperature alarms shall be provided as well as high temperature cut-off. 
Heaters should be protected against unintended touch.

All equipment installed in the cabinets shall be designed for a cubicle inside 
temperature of at least 70oC. Grounding wires for cabinets and related doors 
shall be of highly flexible stranded copper having a cross section of at least 
3.5mm2.

Rigid pockets (drawing holders) for storing all related drawings shall be 
securely fixed on the inner side of the front doors of the cabinets.

A separate circuit breaker shall be furnished to supply 230 voltage AC power 
to all transformer space heaters as well as one 20 watt fluorescent lamp and 
one duplex convenience outlet 15 A, 250 V, 2-poles in the main control 
cabinet.

Circuit breakers shall be manually operated, trip-free, fitted with thermal- 
magnetic trip elements, auxiliary contacts and shall have the specified 
interrupting capacity.

DC coils, lamps and other devices shall be designed to withstand the battery 
equalizing voltage (112% of battery voltage) continuously without 
malfunctioning.

Circuit breaker shall be compliant to lEC 60947 standard.

EW'5.5 Fittings and Accessories

EW-5.5.1 General

The Supplier shall provide all standard relays, instrumentation and control as 
well as the devices specified hereunder. Whenever specified, the Supplier 
shall provide alarm contacts and shall wire them to the annunciator.

EW-5.5.2 Relays and Instrumentation

Buchhotz Relay

If a conservator tank is used, a Buchholz relay shall be mounted in the pipe 
connecting the conservator to the transformer tank.

This relay shall have two sets of contacts, completely and electrically isolated 
from each other. One set is intended for alarm and shall close for slow gas 
flow. The other is intended for transformer tripping or de-energization and 
shall close for rapid gas flows and oil rushing resulting from heavy fault. 
Contacts shall be ungrounded, normally open.
This relay shall be so arranged and designed that its active parts are 
accessible for inspection, repairs and replacement even when the transformer
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is in operation, and shall be of the type that will not operate during earthquake 
having seismic coefficient value specified in the Technical Data Sheets.

Sudden Pressure Relay

A sudden pressure relay shall be provided when required in the Technical 
Data Sheet of the transformer or elsewhere in the specification. This shall 
detect rapid rise of pressure rather than absolute pressure and shall react 
faster than the pressure relief valve to sudden abnormally high pressures.

When mounted below minimum oil level, it shall not be affected by the normal 
internal pressure fluctuation caused by the operation of the oil pump.

Gas Monitoring System

When specified in the Technical Data Sheets, the transformer shall be 
equipped with an Intelligent On-Line Continuous Gas-in-Oil Incipient Fault 
Monitor and shall include an Intelligent Transmitter with no moving parts and 
pumps to detect and continuously monitor possible existence of composite 
value of hydrogen, carbon monoxide, acetylene and other form of gases in 
the insulating oil. It shall also include a communication controller, to provide 
remote and local communications, dual level visual alarm indicators and 
continuous ppm display. The sensing instrument shall be suitable for tropical 
climate with high humidity and ambient temperature of up to 55°C. All 
accessories necessary to have this device operate in extremely hot and 
humid climate shall be provided. The device shall operate on a system 
voltage specified in the Technical Data Sheet. The device shall provide visual 
indication and/or operate a closing contact to initiate an alarm when the 
percentage of total combustible gas reaches a predetermined level 
(adjustable).

The monitoring system shall be mounted in a suitable location with no internal 
restriction or In a place where good convection flow exists. It shall not be 
affected by vibration and oil flow surges resulting from operation of oil coolers.

Pressure Relief Device

A pressure relief valve shall be provided as a standard protective measure for 
the main tank.

Pressure relief vents for pressure relief valve shall be provided on both main 
tank and diverter switch compartment. The vents shall have the highest part 
not less than the height of their conservators and shall be designed to have 
the vent outlets face toward the ground with the height about 50 centimeters 
above the ground level in order to protect splash-over of oil In case the 
pressure relief valve is operated.

The device shall be provided with weatherproof hand reset contacts for alarm 
and tripping.
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Oil and Winding Temperature Detector

When specified In the Technical Data Sheet, winding hot spot temperature 
detectors of the copper resistance type 10 ohms at 25°C or equivalent shall 
be furnished together with necessary accessories arranged for remote 
indication for use with temperature monitoring/recording equipment. The 
heater for the detector shall be connected to the secondary of a current 
transformer wnding and shall be located in the oil near the top of the 
transformer. Leads from RTD's and/or from thermocouple, shall be brought 
out to terminal block(s) for Supplier’s terminal connections. The Supplier shall 
supply description and details of the winding temperature detector equipment.

Annunciator

EW-5.6

When specified in the Technical Data Sheet, the Supplier shall furnish a solid- 
state annunciator in a separate NEMA Type 3R cabinet. The rain hood shall 
prevent entrance of rain at a level higher than the lowest live part. The 
cabinet shall contain for the annunciator externally operable lamp test and 
reset controls; two external indicating lamps and one nameplate for each 
alarm point; and a thermostatically controlled cabinet heater.
Transparent window shall be provided in the control cabinet in order that all 
individual trouble indicated on the annunciator panel can be visualized without 
opening the control cabinet cover. Spares complete with accessories of four 
annunciator windows shall be provided in addition to the windows required.

When any trouble contact is closed, the corresponding auxiliary relay of at 
least two independent contacts, one for signal lamp on annunciator panel and 
the other for remote indication shall be energized and self-held which shall be 
reset by the reset push button only if fault has cleared.

Separate terminals shall be provided for each contact for remote indication. If 
there are more than one fault occurring simultaneously, windows shall be 
annunciated correctly and only a fault that has been cleared can be reset with 
the reset push button.

The tripping circuit part shall be independent from the annunciator circuit part 
in order that tripping is still possible while annunciator circuit is off.

Fittings and Accessories

The following transformer accessories shall be included:

1. HV Bushing
2. Oil Level Indicator
3. Oil Sampling Plug
4. Oil Drain Valve
5. Oil Temperature Indicator
6. Pressure Relief Valve
7. Lifting Lugs
8. Anchor Bolts
9. Earthing Terminals
10. HV/LV Insulating shrou
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EW>5.7 Equipment and Marking

The transformer shall be provided with a stainless steel nameplate in 
accordance with the latest standard of IEC60076-1, fitted in a visibie position 
showing the information indicated below. The entries on the plate shali be 
indelibly marked.

1. Kind of transformer
2. Number of this standard
3. Manufacturer’s name
4. Manufacturer's serial number
5. Year of manufacture
6. Number of phases
7. Rated power {in kVA or MVA)
8. Rated frequency (in Hz)
9. Rated voltages (in V or kV) and tapping range
10. Rated currents (in A or kA)
11. Connection symbol
12. Connection diagram
13. Short circuit impedance (in %Z)
14. Type of cooling (l.e. OA. ONAN, etc.)
15. Insulation voltage (withstand voltages)
16. Insulating liquid
17. Temperature rise (in *C)
18. Total mass, kg
19. Mass of insulating oil

The minimum recommended dielectric strength of oil filling the transformer 
shall also be engraved on this plate. The rating plate and any other 
instructions or designations shall be in the English language.

EW-5.8 Standard and Common Tools

The Manufacturer of transformer shall provide standard/common tools for use 
in the installation of transformer.

EW-5.9 Tests

EW-5.9.1

All tests shall be performed as per latest revision of ANSI C57.12.90 Factory 
Test shall include, but not limited to the following:

Routine Test

EW-5.9.2

1. Ratio, Polarity and Phase Relation Test
2. No Load Losses and Excitation Current at rated Voltage and 

Frequency
3. Induced Potential Test (Low-frequency Dielectric Test)
4. Mechanical (Leak Test)

Design Test

1. Winding Resistance Measurement Test
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EW-5.9.3

2. Impedance Voltage and Load Loss Measurement
3. Temperature Rise
4. Lightning Impulse
5. Audible Sound Level
6. Mechanical {Lifting & Moving Devices, Pressure Test) 

Miscellaneous Test

EW-5.9.4

I

EW-5.10

EW-5.10.1

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
12. Insulation Power Factor of Dissipation Factor

Failure to Meet Guarantees 

Losses

Depending on the requirement stated in the Technical Data Sheets, the 
transformer will be tested for compliance with the Manufacturer’s guaranteed 
losses. If the transformer losses, as determined by test, at rated voltage, 
frequency and 100% rated kVA exceed the guaranteed total losses, the 
excess in losses shall be evaluated at the following rated cost and the 
resulting amount shall be deducted from the contract price.

For Pangutaran DPP and Pandami DPP

S = 2t(NL4.)(NLM-NLQ) + (LL)(LLH-LLG)I

Where:

S = Amount to be deducted from the Contract Price 
Ni l = Cost of No load losses equivalent to Php 300AVatt 
Nlm = Measured no-load losses expressed in Watt
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Nlg

Ll

Um

Lig

Guaranteed no-load losses as stated on the Technical Data 
Sheets

= Cost of Load Losses equivalent to Php 250A/Vatt 
= Measured load losses expressed in Walt 
= Guaranteed load losses as stated on the Technical Data Sheets

ForSiasi DPP

I
I

S =

where:

S
Nl-l

Ll

Auxli

Auxu2 =

Nlmi = 
Nlgi = 
Llmi = 
Llgi “ 
AuXlM! =

AuXlM2 =

Auxlgi =

AuXlG2=

2 [(Nl-l) (Nlmi-Nlgi) + (Ll) (Llmi - Llgi) + (Auxli) (Auxlmi - Auxlgi) + 
(Auxlz) (Auxlm2 - AUXlG2)]

amount to be deducted from contract price expressed in US $ 
price in US$/kW for the no-load losses 
price in US$/kW for the load losses
price in US$/kW for the auxiliary cooling losses for stage 1 
cooling
price in USS/kW for the auxiliary cooling losses for stage 2 
cooling
measured no-load losses expressed in kW 
guaranteed no-load losses expressed in kW 
measured load losses expressed in kW 
guaranteed load losses expressed in kW 
measured auxiliary cooling losses for
expressed in kW 
measured auxiliary cooling 
expressed in kW 
guaranteed auxiliary cooling 
expressed in kW 
guaranteed auxiliary cooling 
expressed in kW

stage 

losses for stage 

losses for stage 

losses for stage

1 cooling

cooling

cooling

cooling

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-5.10.2 Temperature Rise

The temperature rise of windings shall be determined by type tests. If, 
according to the results of the tests carried out within the scope of the 
contract, the measured temperature rise exceeds the guaranteed value, the 
price for all transformers of the same type to be paid to the Supplier shall be 
reduced by a compensation for decreased life expectancy. The 
compensation shall be computed as follows;
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Temperature rise over the 
permissible limit K ('’C) 

0-1.99
2- 2.99
3- 3.99
4- 5.00

Compensation of percent of the total 
FOB price for the transformer 

0
4.5 

9.0
13.5

EW-5.10.3 Rejection

EW-5.11

NPC representatives may, during tests at factory, reject a power transformer 
for the following reasons:

a. if the tolerance limit specified for core loss has been exceeded and 
any of the losses have reached ten percent (10%) more than the 
guaranteed losses;

b. if the impedance voltage exceeds ten percent (10%) of the guaranteed 
value:

c. if the temperature rise exceeds the permitted values more than 5K.

For each rejected transformer, NPC may, at his own judgment, direct the 
Supplier to make any necessary corrections or alterations to it or to replace it 
forthwith. Any and all expenses that might result by the supply and 
Installation of new parts or by the modification of existing parts and any and 
all expenses resulting in additional tests made necessary by failure of 
equipment to meet the guarantees and other requirements of the 
Specifications shall be borne by the Supplier.

Data and Information to be Submitted After Award of Contract

I

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:

Brochure/Calalogues of the transformer;1.

2. Manufacturer's Technical Data Sheets of the transformer in accordance 
with EW-13.3:

3. Outline drawings of transformer and accessories showing the following:

a. General Dimensional Drawing
b. Sectional Drawing
c. Nameplate Drawing
d. Marshaling box with connection diagram

4. Description and instructions covering the installation, operation and 
maintenance of the transformer and accessories;

5. Duly signed Routine Test Results; and
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6. Field Test to be Performed and Certified Test and Inspection Reports 
duly signed and witnessed by NPC representative.

EW-6.0 AUXILIARY TRANSFORMER PANEL WITH MOTOR CONTROL CENTER

EW-6.1 Scope

This specification covers the technical and associated requirements of 
Auxiliary Transformer Panel with Motor Control Center for use in electric 
generating station.

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 Auxiliary Transformer Panel with Motor 
Control Center meeting the requirements of these specification and industry 
standards.

EW-6.2 Standard

All equipment furnished under this part shall be manufactured and tested in 
accordance with NEMA ICS-2 or lEC standards, "Standards for Industrial 
Control Devices, Controllers and Assemblies", and other applicable standards.

EW-6.3 Technical Requirements

EW-6.3.1 Design Requirements

The Auxiliary Transformer Panel with Motor Control Center shall be of 
modular design, compact and self-standing with at least 2mm thick of steel 
sheet enclosure.

Vertical sections shall adequately support all buses, starters, breakers, and 
other components in such a way as to allow easy rearrangement of and 
access to all internal parts for maintenance or replacement.

Each vertical section shall have lifting lugs and base mounting channels and 
shall be of heavy duty construction that will withstand all stresses induced in 
transit and during installation.

Access from the front is mandatory. Side, back, top, and bottom plates shall 
be gasketed and removable to permit drilling of holes for cable entrance. 
Insulating grommets shall be installed in all openings for the passage of wire 
and cable without injury to insulation.

Insulating barriers shall be provided around all sides of buses to reduce the 
hazard of accidental contact.

Transformers, relays, contacts, and other accessories shall be enclosed and 
protected but shall be accessible for maintenance or replacement. Fuses 
shall be easily removed with a fuse puller.
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EW-6.3.2 Buses

Power shall be distributed to the vertical sections through a horizontal main 
bus and individual vertical busses.

Main Bus

The main bus shall be located near the top or center, fully rated for the entire 
length.

The panel’s main horizontal and vertical bus shall be insulated copper bar, 
designated to carry continuously the rated currents without exceeding 
temperature rise requirements specified in IEEE, NEMA or lEC Standards.

The bus shall be installed with rigid, non-tracking, fire resistant, and 
non-hygroscopic molded insulating supports with high dielectric strength and 
high creepage surface capable of withstanding the mechanical forces 
imposed by the available short circuit currents to be determined by the 
Supplier.

Bus conductors shall be designed for bolted connections. The surfaces of the 
connection contact area shall be silver plated for copper bus. Bolts for copper 
bus shall be heat-treated steel and suitably plated to resist corrosion.

All bus shall be thoroughly cleaned and free of corrosion, welding slag and 
other foreign matter.

Ground Bus

An uninsulated copper bar ground bus with a continuous rating of at least half 
the rating of the main bus shall be furnished through the entire length of 
panel. All panel equipment requiring grounding shall be connected to this 
ground bus. The ground bus shall be furnished with copper cable lug on each 
end capable of accepting 100 mm2 grounding conductor.

isolation of the Buses
The main and neutral horizontal bus shall be isolated from the horizontal 
wiring trough by means of removable barriers.

EW-6.3.3

Phase Arrangement

Bus phase arrangement shall be A-B-C left to right, top to bottom, and front to 
rear, when viewed from the front of equipment side.

Combination Motor Starter and Feeder Breaker Units

Combination Motor Starter Units

All combination magnetic full voltage starter units shall include disconnecting 
and branch circuit overcurrent protective devices; 480-120 volt dry type 
control transformers: 480 Volt, 3-phase, 60 Hz contactors with manual reset
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thermal overload relays; and 120 Volt AC operating coils. The smallest 
combination starter unit shall be NEMA Size 1 or equivalent to lEC standard.

The combination starter units shall have a symmetrical interrupting rating 
which exceeds the available short circuit current at the Power Control Center 
bus to be determined by the Supplier.

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.

Combination starter units furnished in the power control centers shall be full 
voltage single-speed non-reversing (FVNR) or full voltage single-speed 
reversing (FVR) as determined by the Suppleir and approved by NPC. Spare 
starters shall be furnished in each PCC and no more than two (2) NEMA size 
starters shall be located in each vertical section.

Circuit Breakers

Each combination motor starter unit and each feeder tap unit shall include 
one (1) 3-pole, single throw, 600 volt, molded case circuit breaker with 
symmetrical interrupting rating at 480 Volts of at least 25,000 amperes or 
greater as determined by the Supplier. Ail 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.

Disconnecting and Branch Circuit Overcurrent Protective Devices

Disconnecting and branch circuit overcurrenl protective devices shall be 
magnetic instantaneous trip only type circuit breakers and shall be sized and 
rated by the Supplier appropriately.
Manual operating handles shall be furnished to operate the circuit breakers. 
Provisions shall be made for padlocking each handle in the open position.

Starter Contactors

I

The rated continuous cument carrying capacity of each starter contactor to be 
used shall be as listed in NEMA or lEC Standard. Contactors shall be applied 
in accordance with their kW rating only. The interrupting capacity of each 
starter contactor shall be not less than 10 times the rated continuous current 
carrying capacity.

The electrical life, without maintenance, of each starter contactor to be used 
shall be not less than 500,000 operations with each opening or closing of the 
load contacts to constitute one complete operation. The mechanical life of 
each starter contactor shall be not less than 5,000,000 operations.

Combination starter units which require line voltage to energize the main 
contactor operating coils or those for which main contactor coil inrush 
exceeds 600VA shall be equipped with auxiliary contactors (interposing
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relays) for use in the operating coil circuit. Each auxiliary contactor shall be 
operated from the 120 volt circuit of the control transformer.

Overload Relays

All starters shall be equipped with overload relays and shall operate within a 
range of plus or minus 5 percent of the overload relay trip setting. Assemblies 
which do not meet this requirement both when field tested and when in actual 
operation shall be replaced by the Supplier.

Alternative proposal shall be considered based on furnishing bimetallic type 
temperature compensated overload relays or electric alloy type overload 
relays, provided that such proposals are accompanied by manufacturing 
information clearly indicating details of construction and experience records 
of the overload relay proposed.

Indicating Lights

Each starter shall be furnished with two (2) indicating lights on the door to 
indicate when the motor is stopped or running.

Instrumentation

1. Each starter which feeds a motor greater than or equal to 25 hp shall 
have an elapsed time meter (ETM) located on the front of its starter 
compartment.

2. In addition, each starter unit and feeder tap unit shall have an ammeter 
and ammeter switch located on the front of its starter compartment.

EW-6.3.4 Feodor Tap Units

Feeder tap units shall include thermal magnetic trip type breakers. Circuit 
breaker thermal element shall be bimetallic type, capable of withstanding 
sustained overload and short circuit currents without injury and without 
affecting the calibration of the bimetallic element. The thermal elements shall 
have inverse time characteristics. The instantaneous elements shall trip the 
breaker at the minimum standard trip setting.

EW-6.4 Wiring

Control wiring shall be 600 V, 1.5 mm2 minimum, and power wiring shall be 
600 V. 5.5 mm2 minimum, stranded copper wire with heat, moisture and 
flame resistant cross-linked polyethylene insulation in accordance with ICEA 
S-66-524 or lEC standard or an alternative type acceptable to NPC. Where 
flexibility is required, stranded wire shall be used. The wiring shall pass the 
flame lest conducted in accordance with lEC Standard. Wire markers shall be 
used on both ends of all wires.

All wiring shall be suitably protected against contact with sharp edges, neatly 
bundled, and secured with wire ties. Wires shall be continuous; no splicing is 
permitted.
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Terminal lugs shall be compression type with insulated sleeves and shall 
have ring-type tongue except on the starter terminals where it will not fit. 
Terminal blocks shall be screw type suitable for holding ring type tongue and 
shall be rated 600 volt, 10 ampere (minimum).
For the internal wiring, not more than two (2) wires shall be connected to one 
terminal block point. Not more than one (1) wire shall be on any terminal lug.

Adequate space shall be provided on both sides of the terminal block for 
connecting wires and for wire markers. A minimum of 10 percent spare 
terminal points in each starter shall be available for future use.

I

EW-6.5 Space Heaters

Space heaters shall be furnished at the bottom of each panel cubicle to 
prevent condensation of moisture within the enclosures. The heaters shall be 
located such that no painted surface will be damaged or discolored. Space 
heater location shall not interfere with the normal entrance of cables info the 
sections.

Space heater capacity shall be as required to maintain the compartment and 
section internal temperature above the dew point. Space heaters shall be 
controlled by an adjustable thermostat, factory set to close (ON) at 29°C and 
open (OFF) at 35 °C.

Space heater voltage rating shall be 240 volts. The heaters shall be sized to 
provide adequate heating when energized at 240 volts.

EW-6.6 External Connections

Facilities for the entrance, support, termination, and connection of power, 
control, and ground conductors shall be furnished in accordance with NEMA 
and lEC requirements and the requirements of the following articles:

External Connections

Incoming Line Cable:

Load Feeder Cable

Entrance from above or below and furnished 
with an incoming line termination compartment

Entrance from above and below

Control Cable 

Entrance

Entrance from above and below

Adequate openings shall be furnished for all 
power cable and control cable entering the 
motor control centers. A minimum of 250mm 
wireways at the fop and bottom shall be 
furnished for all power control centers to 
facilitate field wiring.
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EW-6.7

EW-6.8

EW-6.9

EW-6.9.1

Terminals

The Supplier shall furnished terminals for all power, control, and ground 
conductors entering the power control centers.

Terminal connectors shall be furnished for all incoming line cables and shall 
be of boiled clamp type or compression type; solder type terminals are not 
acceptable.

Terminal connectors shall be furnished for all load feeder cables and shall be 
manufacturer’s standard box type lugs. Unit load terminal blocks separate 
from the overload relays shall not be furnished on Size 1 and Size 2 starter 
units; load feeder cables on these starter units shall be terminated directly on 
the overload relay terminals.

Each starter unit shall be furnished with terminal blocks located adjacent to 
the vertical wireway for termination of control cable. Terminal blocks shall be 
manufacturer’s standard quick disconnect type. Control cable terminal blocks 
for single-speed non-reversing starter units shall be furnished with not less 
than 18 terminals; control cable terminal blocks for two-speed and reversing 
starter units shall be furnished with not less than 24 terminals.

Connectors for attachment of the ground bus to the external system shall be 
bolted clamp type suitable for 100mm2 to 120 mm2 copper conductors. Two 
(2) connectors shall be provided at each end of each power control center 
ground bus.

A load ground connector shall be furnished on the ground bus for each 
combination starter unit and each feeder tap unit.

Tightening of Connections

The Supplier shall include on his erection and assembly drawing complete 
information for tightening of all electrical connections secured with bolts or 
studs. The information shall include torque wrench settings or complete 
details of other tightening procedures recommended for bus joints, connector 
attachments, and contact attachments.

Equipment Markings

A stainless nameplate with clearly legible writing shall be permanently 
attached to the cubicle at an easily visible place. It shall provide all necessary 
information pertaining to the equipment.

Test

Design Test

Test report on design and routine tests performed in accordance with 
lEEE/lEC and/or ANSI standard shall be submitted to NPC for evaluation and 
approval.
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All test certificates shall include the manufacturer’s serial number. 

Field TestEW-6.9.2

EW-6.10

Field tests will be performed by Supplier. The Supplier shall provide 
instructions and acceptance criteria for field testing for NPC’s review and 
approval.

Data and Information to be Submitted After Award of Contract

I

I

The following documents shall be submitted after award of contract for NPC’s 
review and approval:

a. Brochures/Catalogues of the Auxiliary Transformer Panel with Motor 
Control Center components:

b. Manufacturer’s Technical Data Sheets for the Auxiliary Transformer 
Panei with Motor Control Center in accordance with EW-13.3;

c. Outline drawings of the Power Control Centers Outline drawings of the 
Power Control Center showing ail critical dimensions and weights, 
including the following:

1. Plans, elevation and sectional views;
2. Details of mounting and anchoring;
3. Control and power cable entrance openings:
4. Details of main terminals and grounding connections

d. Detailed schematic/wiring diagram;
e. Duly signed Routine Test Results: and

f. Field Test to be Performed

EW-7.0 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 Identified and furnished by the Supplier at no additional 
cost to NPC.

EW-7.1 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.
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I 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 othenivise staled herein.

EW-7.1.1 Technical Characteristics and Requirements

The fuse disconnect switch to be supplied shall be suitable for high voltage 
transformer acting as an overload protector and a device for opening and 
closing load current. All the metal parts of the fuse disconnect switch shall be 
free from erosion and rust.

I
I
I

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 anns.
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
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.
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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.

EW-7.2 Bus Conductor and Hardware

This specification covers the technical and associated requirements for 
stranded aluminum bus conductors and line hardware for use in various 
diesel power plant switchyards.

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

EW-7.2.1 Technical Characteristics and Requirements

Describe herein is the general specification of the Bus conductor, line 
materials and equipment to be supplied for this project.

Stranded Conductor

All wires of the stranded conductor shall be concentrically stranded. The 
wires In each layer shall be evenly and closely stranded around the 
underlying wire{s). The tension in individual wires in a layer shall be sufficient 
to hold each wire firmly In place with only enough strand separation to 
prevent crowding at the time of stranding and during installation. All steel and 
aluminum wires shall lie naturally in their position In the stranded conductor 
and, when the core and/or the aluminum wires are cut, the wire ends shall 
remain in position or be readily replaced by hand and then remain 
approximately in position.

The aluminum shall be of the higher purity commercially obtainable which 
shall not be less than 99.5%. The type of conductor to be supplied shall be 
stated in the Technical Data Sheets and shall be manufactured according to 
the applicable ASTM or equivalent lEC standards.

The completed conductor shall be smooth, free from nick, burrs, aluminum or 
steel particles, dirt and excessive die grease. The conductor shall be 
absolutely free of copper dust and copper particles.
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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 Stmctures". The materials 
shall meet ASTM A-570 specification (36 KSI min. steel strength) while the 
galvanizing shall be in accordance with ASTM A-123 specification.

Insulators

Insulators to be utilized in the project shall be in accordance to ANSI Class 
55-3 for pin. Class 52-1 for suspension, Class 53-2 and Class 53-4 for spool 
standard as to material, ultimate tensile strength, leakage, distance, etc.

Line Hardware

Line hardware shall be made either of aluminum alloy, malleable iron or 
ductile iron with tensile strength in accordance with ANSI standard.

Bolts

All bolts such as carriage, double arming, oval, machine, etc. shall be hot dip 
galvanized as per ASTM A-153.

EW-7.3 Disconnect Switch

This specification covers the supply and delivery of disconnect switch for use 
in diesel power plants.

The materials furnished shall be in accordance with, but not limited to, the 
latest issues of the Applicable Codes and Standards, including all addenda, in 
effect at time of purchase order unless otherwise stated herein.

EW-7.3.1 Technical Characteristics and Requirements

The Disconnect Switch to be supplied shall be hookstick operated switch. It 
shall be designed to bypass and isolate automatic circuit recioser for routine 
maintenance and repair. The loadbreak disconnect switch shall be in series 
with a fuse holder which will provide protection to the circuit while the recloser 
is out of service. Both devices are mounted on a common mounting channel 
for ease of installation.

a. Type Bypass switch
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b. Nominal Voltage : 13.8 kV
c. Continuous Current : 1200 A
d. Inlenupting Current Rating, asym : 12 kA
e. Lightning Impulse Withstand Rating : 110 kV

I
I
I

In normal Operation, the fuse holder is disconnected and the automatic circuit 
recloser provides circuit protection. To bypass the recloser for 
repair/maintenance, etc., the cutout fuse holder is installed in the bypass 
disconnect and closed and the series disconnect sv^ntch blade is opened last 
to completely isolate the recloser from the circuit.

Components:

1. Tin plated high conductivity copper terminal pad
2. Hot dipped galvanized steel hooks on the disconnect blade and fuse 

mounting
3. High conductivity copper blades, silver plated at all contact areas
4. Stainless steel back-up springs
5. Cutout Fuse Holder
6. Insulators
7. Galvanized steel mounting base

EW-8.0 POWER. CONTROL AND INSTRUMENTATION CABLES

This specification covers the technical and associated requirements of power, 
control and instrumentation cables, and medium voltage power cable for use 
in switchyards.

All cables shall be designed to withstand the short-circuit condition and 
voltage drop of 3% (max.).

EW-8.1 Technical Characteristics and Requirements

The cables to be supplied shall have insulation levels able to withstand any 
voltage surges which are normally expected to occur in the power system in 
which the cable is to be used, due to switching operations, sudden load 
variations, faults, etc. The medium voltage XLPE power cable and the 600V 
power, control and instrumentation cable to be supplied shall be compliant to 
ICEA S-66-524 or lEC 60502-2 and UL 83. PNS 35, ICEA S-73-532 
specification and requirements of PEC respectively.

The cables shall be selected to withstand without distress any short-circuit 
currents in the conductor and sheath related to the existing fault levels.

The cables and its accessories shall be manufactured to fulfill the 
requirements when operating with full load or at any load factor.
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EW-8.1.1 Insulation

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

EW-8.1.2 Jacket

A tough, ozone, low chlorine, heat, flame and moisture-resistant PVC or 
Nylon jacket capable of providing protection against sunlight, acids, alkalis 
and oils shall be furnished for all cables.

EW-8.1.3 Assembly

All multi-conductor cables shall be bundled together with non-hygroscopic 
fiilers to assure a smooth circular assembly. A lapped core binding tape shall 
be applied over the assembly.

EW-8.1.4 Application

Ail cables shall be suitable for installation in cable tray, conduit, trench, 
underground duct in wet and dry locations, and above ground raceway in 
damp and dry locations.

EW-9.0 GROUNDING SYSTEM

This specification covers the technical and associated requirements for the 
entire grounding system of the electric generating plants and/or switchyards, 
required to protect persons and equipment, to reduce electromagnetic 
interference (EMI) and to allow safe service and maintenance of the 
installations. The grounding system includes all major and minor equipment 
such as generator, transformer, generator control and protection panel, 
ground rods, motors, pumps, etc. and connections.

All materials and parts which are not specifically mentioned herein but are 
necessary for the safety of operating personnel and safe operation of the 
plant shall be furnished and determined by the Supplier at no additional cost 
to NPC.

EW-9.1 Technical Characteristics and Design Requirements

EW-9.1.1 General

The ruling criteria in the design of the grounding grid shall be the safety of 
personnel and the proper operation of the electrical equipment during normal 
operation and during transient disturbances such as short circuits in the 
electric power system and during lightning discharges.

The Supplier shall carry out earth resistivity measurement for the plant site. 
Based on the result of this measurement and the system parameter, the 
appropriate design and the calculation will be determined whether 
impermissible touch and step voltages occur at any place inside plant area 
and at any place 10 m. outside of the plant boundary line which may be 
endangered. These calculations will decide on the provisions for grounding to
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be made with the relevant part of the civil works related to foundations. If the 
calculations proved after the application of aii 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 shail be provided to the NPC for approval.

If in case the actual measured resistance of the Suppiier-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 comer of the ground 
grid). The Supplier shall determine the spacing of ground grid conductors 
and the total number and location of ground rods and their lengths (single or 
two or more coupled sections).

EW-9.2 Equipment and Materials Requirements

EW‘9.2.1 Grounding Cables

Grounding cables shall be copper conductor of soft drawn or hard drawn 
concentric stranding bare copper conductor in accordance with the latest 
revision of ASTM B3 and manufactured in accordance with ASTM 
Specification B8 (class B). The copper conductor shall have the 
characteristics specified In the Technical Data Sheets.

EW-9.2.2 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-9.2.3 Exothermic Welding Materials

The Supplier shall supply exothermic welding materials for cable-to-cable, 
cable-to-ground rod and cable-lo-sleel structure grounding connections. The 
Supplier should submit detailed information describing the proposed process.

EW-9.2.4 Grounding Hardware
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I
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-9.2.5 Steel Structure Grounding

I
I

I

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>9.2.6 Equipment Earthing

Transformer Earthing

The transformer shall be earthed at two points diagonally opposite each 
other. These connections shall be made from two different points of the 
earthing grid.

Lightning Arrester

Lightning arresters shall be connected to the earthing grid with 50 mm2 tin- 
annealed copper conductor.

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 bolls.

Lighting Poles

Poles for lighting shall be connected to the earthing grid with 22 mm2 tin- 
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.
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EW*9.2.7 Powerhouse / Building Earthing

Generally, each electrical device inside the control building/room must be 
equipped with an earthing screw of sufficient diameter for connection to the 
earthing system. The same applies to all metallic parts such as panels, etc. 
which are effectively connected by earth conductors.

Control panels and desks, switchboards, etc. consisting of several individual 
sections or compartments shall each be connected to a common tinned 
copper earth bar unless all panels are solidly welded together, or other 
approved means are applied ensuring solid earthing connections. In such a 
case, provisions for earthing must be made at one end at least.

EW-9.2.8 Fence Earthing

Steel fences around the switchyard or station shall be connected to the 
earthing system at appropriate connection point along the fence and at all 
corners and gate posts.

EW‘9.2.9 Pipe Earthing

All piping shall be earthed at all service points in an approved manner.

The conceptual design of the grounding system based on the specified 
conditions shall be referred to the bid drawing.

The supply shall include special toots, kits and expandable materials necessary 
to weld the grid joints and ground rod connections by exothermic process, 
including reasonable waste to be expected during installations. Standard 
grounding connectors shall be fixed to metal frames by means of bolted clamps.

EW-9.2.10 Cable Tray Earthing

Cable trays and ladders shall be connected to the earthing system.

EW>9.2.11 Ground Rods

Ground rods shall be driven to a depth such that the top of each rod is at the 
same elevation as the ground grid and shall be bonded to the ground grid 
conductors by suitable exothermic connections.

EW-10.0 CONDUITS AND CABLE TRAYS SYSTEM

This specification covers the technical and associated requirements for the
supply, laying and installation of conduits and cable trays as required within 
the plant complex. Including associated fittings, accessories (elbows, tees, 
steps, crossings etc.), supporting racks and brackets and all hardware.

Included in the scope is the supply and embedment of concrete inserts for 
supporting cable tray brackets on walls and provision of openings and 
recesses in walls and floor concrete inserts.

NATIONAL POWER CORPORATION

I2JD
VI-EW-46



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST ANO 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

I All materials and parts which are not specifically mentioned herein but are 
necessary for the proper laying and installation of conduits and cable trays 
shall be furnished at no additional cost to NPC.

I

EW‘10.1 Technical Requirements and Characteristics

The conduits and cable tray system shall conform to the material and 
fabrication requirements of the specification. All miscellaneous materials 
required for proper installation shall include but are not limited to, the 
following:

1. Plug and fillers, coupling and bends;
2. Spacers, inserts and ties for conduits;
3. Conduit splicing solvent and connector material for uPVC conduit, if 

uPVC conduits are used;
4. Fire barriers, duct and conduit sealant; and
5. Cable tray brackets, anchor bolts or expansion bolts, hangers, lock 

washers, shims, etc.

Conduit and cable tray edges shall be reamed and smoothen to avoid 
damage to cable outer sheath during cable installation. The conduits and 
cable trays shall have the following characteristics;

1. High mechanical strength
2. Corrosion resistant
3. Heat resistant

Conduits

All embedded and concealed in ceiling conduits, boxes and fitting required for 
the power and control cables including all necessary hardware and 
accessories such as screws, bolts, concrete inserts, clamps, locknuts, 
couplings shall be furnished by the Supplier. The required quantities of 
various items of conduits and associated materials shall be furnished in 
accordance with the installation requirements.
During installation, due precaution shall be taken to protect the conduit and 
threads from mechanical injury. The ends of the conduit shall be sealed in an 
approved manner. Conduit runs shall be sealed by the use of caps and discs 
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.

Conduits installed outdoors running underground shall be buried to a 
minimum of 0.457 m.
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Metallic Conduits (If specified)

Rigid metailic conduits shail be hot-dipped galvanized. The inside of the 
conduit shall have stove enamelled coating to prevent erosion and assure 
smooth wire pulling.

Metal fittings and cover shall have the same property and finish as that of the 
metallic conduits.

Rigid metal expansion joints, where required, shall be of standard 
manufactured product, of watertight construction, equipped with approved 
means to provide electrical continuity of the conduit runs, zinc-coated, and so 
designed as to prevent damaged to the cables. They shall permit a small 
amount of transverse movement as well as the longitudinal movement.

Non-Metallic Conduits

Where non-metallic conduits are allowed to be used by NPC, it shall be made 
of unplasticized polyvinyl chloride (uPVC) smooth walled inside and outside, 
coloured red-orange, schedule 40.

The uPVC conduits shall be non-corrosive and weatherproof, resistant to the 
attacks of acids and alkalis and must have a self-extinguishing property, 
hence shall not support combustion. It shall resist comosion, rust and scale.

Cable Trays

The Supplier shall furnish and install cable trays, supports and accessories 
for the use of power and control cables as shown on the bid drawing. All 
necessary hardware such as screws, bolls, concrete inserts, clamps, 
supports, fittings and divider strips for the cable trays shall be included.

The cable trays shall be hot-dipped galvanized steel, ladder rung type proper 
for laying installation and shall be manufactured based on the bid drawing. 
Before fabrication, the Supplier shall submit all fabrication and installation 
details for NPC approval.

The cable tray system shall be supported at intervals not exceeding 1.5 
meters unless specifically approved for supports at greater interval.

Cable trays, accessories and fittings shall be free of any rough edges or 
sharp projections, which would cause damage to cables.
Cable trays other than solid bottom trays shall be designed to accept cable 
clamping devices and cable bamers without drilling or welding.

Tray design shall provide for inter-changeability of like parts and easy 
assemblage of the system without the use of special tools.

Cable tray covers shall be solid. The preferred cover-fastening device shall 
require no drilling of the cable tray for installation. Cable tray covers shall be 
attached to the tray with a heavy duty device to permit easy removal and
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replacement. The cover and cover clamp shall be equally suitable for vertical 
and horizontal runs.

Connector plates shall be high pressure rigid plate types, connected by 
ribbed-neck; case hardened plated steel bolts with flanged serrated locknuts, 
locknut with serrated washer or locknut with captive washer. Design shall 
provide for undiminished stnjctural strength of the connection. Hardware for 
use with expansion plates may be different to allow for movement of the tray.

Cable tray shall be electrically continuous and shall be effectively grounded.

Completed cable tray systems shall be rigid and have all components firmly 
bolted and in good electrical contact with the ground grid.

Cable tray supports shall be of heavy-duty reinforced type, hot-dip galvanized 
steel, suitably sized to accommodate the tray system, cables and live loads 
normally experienced during cable installation. The maximum deflection 
between two consecutive supports shall not exceed 7.5 mm for ladder type 
trays.

The steel channel inside the cable trench where power cables will be laid 
shall be installed at every three (3) meters interval.

EW-11.0

EW-11.1

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 lEC standard.

All parts shall be properly marked for ease of assembly in the field. Test 
report on design and routine tests performed in accordance with ANSI or lEC 
standard shall be submitted to NPC for evaluation and approval.

The test equipment, test method, measurements and computations shall be in 
accordance with the latest applicable requirements of ANSI and lEC 
standard.

EW-11.2 Shop Test

Routine, design, quality and conformance test and other necessary tests shall 
be performed in accordance with ANSI Standard or equivalent lEC Standard. 
Design tests is required if the equipment is manufacturer’s new design or 
previous design with significant design changes. In this case, certified test 
report of duplicated production type is acceptable.

The test methods, measurements and computation shall be in accordance 
with the latest applicable requirements of ANSI and lEC standard and shall be 
submitted for NPC’s approval.
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EW>11.3 Other Requirements

The Supplier shall submit the following Factory Test Results:

Generator and Transformer

1. Duly Certified Factory Type Test Results
2. Duly Certified Factory Routine Test Results

Power, Control and Instrumentation Cable

For Power, Control and Instrumentation Cable to be supplied other than those 
type specified in the PEC, the Supplier shall submit the following:

1. Routine Test Results per lEC or equivalent UL standard
2. Manufacturer’s Track Record
3. Brochure with cable ampacity rating including correction factor at 40<>C.

EW-12.0 OTHER SITE REQUIREMENTS

EW'12.1 Job Site Cameras

This specification covers the supply, delivery and installation of job site 
cameras for the use in the monitoring and documentation of construction of 
diesel power plants.

The materials furnished shall be in accordance with, but not limited to, the 
latest issues of the Applicable Codes and Standards, including all addenda, in 
effect at time of purchase order unless otherwise stated herein.

EW>12.2 Technical Characteristics

The job site cameras to be supplied shall be DC supply operated and battery* 
operated cameras. It shall be designed to monitor the construction of diesel 
power plants and access areas for a routine documentation.

Job site cameras must be instailed before works shali be done in the sites. 
Placement/ location of cameras shall be approved by NPC.

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 supports and mounting poles (if 
required) for the ease of the installation.

The job site cameras must have the functionality and adaptability in the 
construction site. It shall have at least 100% reliability without affecting the 
implementation.
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The Supplier shall ensure that the job site cameras they supply, functions 
correctly and safely. In principle, the installation shall follow that latest modem 
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 in the 
specifications. It shall have a dust proof and weather resistant protective 
enclosure complying with the technical requirements.

EW-12.3 Technical Requirements

a. Type

b. Quantity

c. Control Display

d. Image Sensor Resolution

e. View Angle

f. Still Image Resolution

g. Time Lapse interval

h. Battery Type

i. Battery Life

j. Additional Batteries 
(Spare)

k. Enclosure

l. Storage Memory

m. Storage Capacity

n. Additional Storage 
(Spare)

Time-Lapse Camera

As specified 
in the SOR

Thin-Fiim-Transistor (TFT) 
Liquid Crystal Display (LCD)

At least 1.3 
Megapixel CMOS

At least 110 degrees

_______1280x720_______
Every 15 minutes/ 

User-programmable
Standard AA or AAA Size 

Alkaline Batteries
At least 120 days of 

image recording

Required

IP64 compliant 

SDHC 

32 GB

At least Two (2)
32GB SDHC Storage

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

The Supplier shall provide sufficient number of spare alkaline batteries to 
operate the construction cameras through the entire contract duration. In case 
of contract extension, the required additional batteries shall also be provided 
until contract completion at no additional cost to NPC.
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EW-13.0 DATA AND DOCUMENTATION REQUIREMENTS

EW-13.1

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.

EW-13.2 Data and Information to be Submitted During Post Qualification

Supplier shall furnish during the post qualification the filled-in Section E-3.0 to 
E-11.0 of the Technical Data Sheets.

Filled-out data by the Supplier shall only serve as reference by NPC for the 
review and approval of brochures/drawings during implementation stage.

EW-13.3 Data and Information to be Submitted During Implementation

The following shall be the full technical data requirement of equipment 
indicated in Section E-1.0 to E-11.0 of the Technical Data Sheets which shall 
be submitted by the Supplier together with Manufacturer's brochure/drawings 
during the Implementation stage.

1.0 AC GENERATOR

Item Description NPC
Reauirements

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
E-1.4 Type Rotating

Field Synchronous 
AC Generator,

PMG Type with AVR
E-1.5 Minimum Rated Power 

Output at 0.8 Power 
Factor, kW 100, 300 & 1000

E-1.6 Duty/ Operation Continuous
E-1.7 Overload Capability 10% of rated 

power output
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Item Description NPC
Requirements

Supplier’s
Data

E-1.8 Rated Voltage. V For 100 kW & 300 kW 
D/G:

480 V
For 1000 kW D/G:

4160 V
E-1.9 Frequency, Hz 60
E-1.10 No. of Phase 3
E-1.11 Winding Pitch 2/3
E-1.12 Rated Speed Fori 00 kW & 300 kW 

D/G:
1800 RPM

For 1000 kW D/G:
900 RPM

E-1.13 Insulation Class For 100 kW & 300 kW 
D/G:

Class H shall be used 
for both the armature 

and field windings
For 1000 kW D/G: 

Class F shall be used 
for both the armature 

and field windings
E-1.14 Temperature Rise For 100 kW & 300 kW 

D/G:
Class F at rated load

For 1000 kW D/G; 
Class B at rated load

E-1.15 Generator Winding 
Connection

Wye connection 
with neutral

E-1.16 Number of Leads 6
E-1.17 No. of Pole By Supplier
E-1.18 No. of Bearing For 100 kW & 300 kW 

D/G:
Single/Double

For 1000 kW D/G:
Double

E-1.19 Allowable Voltage 
Variations

At the rated kVA, 
frequency, voltage 

and power factor, the 
generator can operate 
satisfactorily though 
the terminal voltaqe
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I

Item Description NPC
Reauirements

Supplier’s
Data

may vary at + 5.0% of 
rated value

E-1.20 Winding Temperature 
Detector Required

E-1.21 Space Heater Required
E-1.22 Efficiency

a. 100% Load For 100 kW & 300 kW 
DIG:

> 85%
For 1000 kW DIG:

> 93%
b. 75% Load Manufacturer's Data

E-1.23 Guaranteed Losses at 
100% rated kVAat
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
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 
Duration

10%. for max of 1 hr. 
in every 12 hrs.

E-1.31 Cooling System Totally Enclosed air 
cooled

E-1.32 Protection Class IP 23
E-1.33 Sustained Short Circuit 

Capability Yes
Excitation System
E-1.34 Type Brushless, Separately 

Excited, Permanent 
Magnetic Generator 
(PMG) or equivalent
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I

I

Item Description NPC
Requirements

Supplier’s
Data

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 Parallel 
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
E-1.43 Test Requirement

a. Routine Test to be 
Performed Yes

b. Certified Design and 
Routine Test Reports 
to be submitted Yes

2.0 GENERATOR TRANSFORMER

Item Description
NPC

Requirements
Supplier’s

Data
E-2.1 Manufacturer By Supplier
E-2.2 Place of Manufacture By Supplier
E-2.3 Transformer Model By Supplier
E-2.4 Minimum Rated

Capacity, kVA 150, 400 & 1250
E-2.5 No. of Phase 3
E-2.6 Rated Voltage

a. Primary, kV For 150 kVAa400 
kVA Transformer:

0.48
For 1250kVA 
Transformer:

4.16
Secondary, kV 13.8

E-2.7 Transformer
Guaranteed Losses at
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I
I

Item Description NPC
Reauirements

Supplier’s
Data

Rated kVA, Voltage, 
Frequency and 
Temperature

a. NO'Load Losses, 
Watts By Supplier

b. Load Losses, 
Watts By Supplier

c. Total Losses 
(a+b), Watts By Supplier

E-2.8 Type of Cooling ONAN
E-2.9 Type Two-winding

Transformer
E-2.10 Class Outdoor
E-2.11 Percent Overload, % 10
E-2.12 Type of Overload 

Capability
In accordance to lEC 
60354 normal cyclic 

loading
E-2.13 Temperature

a. Ambient Temperature 40°C
b. Temperature Rise 65 °C

E-2.14 Neutral Solidly ground
E-2.15 Winding Connections

a. H-Winding Wye with Neutral
b. X-Winding Delta

E-2.16 Insulation Level
E-2.17 Nominal Voltage

Level (kV)
a. H-Winding 13.8
b. X-Winding For 150 kVA & 400 

kVA Transformer: 
0.48

For 1250 kVA 
Transformer:

4.16
E-2.18 Highest Voltage

Level (kV)
a. H-Winding 15
b. X-Winding For 150 kVA & 400 

kVA Transformer:
1.2
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I

I

I

Item Description NPC
Requirements

Supplier’s
Data

For 1250 kVA 
Transformer:

5
E-2.19 Basic Impulse Level 

(kV)
a. H-Winding 95
b. X-Winding 30

E-2.20 Winding Material 100% Copper
E-2.21 Vector Group YNd11
E-2.22 % Impedance at

Rated MVA Manufacturer’s Data
E-2.23 Average Audio Sound 

Level not more than, dB 
when measure in at the 
factory in accordance 
with (specify applied 
standard)

Refer to Table 
specified under TS- 

EW-5.3.8 (ANSI/IEEE 
C57.12.90 or 

lEC 60076-10)
E-2.24 Short Circuit Capability In accordance to

ANSI C57.12-2000
E-2.25 Bushing

High Voltage and
Neutral Terminal
a. Rated Current To match VA rating 

plus overload
b. Insulation Class 15
c. BIL in kV 110
d. Standard Used lEC 60137
e. Creepage length, mm 465
f. Color Brown

E-2.26 Cooling
a. Cooiing Medium Air and Oil
b. Temperature

b.1 Temperature of 
cooling air, not to 
exceed 40°C

b.2 Average 
temperature of 
the cooling air 30°C

E-2.27 Temperature Indicator
a. Supply of dial Yes
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I
I

I

Item Description NPC
Reaulrements

Supplier’s
Data

type winding 
temperature 
indicator mounted 
on the transformer 
for top oil and hot 
soot temperature

E-2.28 Sudden Pressure Relay Required
E-2.29 Taps 13.8 kV± 2x2.5%
E-2.30 Transformer Protection As shown on the 

Single Line Diagram
E-2.31 Insulating Oil

a. Insulating Oil shall be 
mineral oil in 
accordance with 
ASTM D3487 Yes

b. Additional Properties
b.1 Min. Flash Point, °C 

(ASTM D92) 145
b.2 Pour point, max °C 

(not higher than -40
b.3 Kinematic, Viscosity 

at 40°C Max. 12
b.4 Elect. Breakdown 

limit (lEC 60156) Min. 30
c. Polychlorinated 

Biphenyls (PCBs) 
free Yes

d. Oil Test Results shall 
be submitted to NPC 
(PCB analysis and 
Electrical & Physical 
Test) Yes

E-2.32 Weight of Oil, kg Manufacturer's Data
E-2.33 Total Weight, kg Manufacturer's Data
E-2.34 Dimension Manufacturer's Data
E-2.35 Ground Terminal 

Connection
Suitable for 100 mm2 

copper conductor
E-2.36 Test Requirements

a. Certified Design and 
Routine Test Reports 
to be submitted Yes

b. Routine Tests to be Yes
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Item Description NPC
Reauirements

Supplier’s
Data

Performed

3.0 GENERATOR CONTROL AND PROTECTION PANEL

I

I

I

I
I

Item Description NPC
Requirements

Supplier’s
Data

E-3.1 Manufacturer By Supplier
E-3.2 Each GCPP to be 

supplied shall be
equipped with metering, 
status, alarm and trip 
indication light,
synchronizing devices, 
protection relays as 
shown on the bid 
drawing Yes

E-3.3 Class (indoor, outdoor) Indoor
E-3.4 Generator Circuit

Breaker
a. Manufacturer By Supplier
b. Model By Supplier
c. Continuous Current 

Rating
Refer to

Single Line Diagram
d. Construction For Pandami DPP & 

Pangutaran DPP: 
Molded Case 

Circuit Breaker
For Siasi DPP: 
Vacuum Circuit 

Breaker
e. Type Compact with 

Electronic Trip Unit 
and remote control 

functions
f. Symmetrical

Current
Refer to

Single Line Diagram
E-3.5 Enclosure Details

a. Protection Class IP 44
b. Metal Steel Sheet 

Thickness, mm 2
c. Cable Entrance Refer to Bid Drawing
d. Dimension 

(LXWXH), mm Refer to Bid Drawing
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I
I

I

I

I

Item Description NPC
Reaulrements

Supplier’s
Data

e. Weight, kg Manufacturer's Data
f. All materials are non- 

hygroscoplc to 
prevent fungus 
growth Yes

g. The GCPP shall be 
provided w/ 
nameplate Yes

h. An outline drawing 
showing details of 
the GCPP enclosure 
including its 
components as 
shown on the bid 
drawing shall be 
furnished by the 
Supplier for approval 
of NPC Yes

E-3.6 Programmable Logic 
Controller Included

E-3.7 Metering System
The metering device to 
be provided shall 
consists of the following: Yes
a. Ammeter Included
b. Voltmeter Included
c. Watt-Hour meter Included
d. Power Factor Meter Included
e. Frequency Included
f. kW Included
g. kVAR Included
h. Running Hour meter Included
I. Alternator Winding 

Temperature Included
j. Other engine

metering required as 
specified in
Mechanical 
Specifications Included

E-3.8 Monitoring System
a. An Annunciator

Window with
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I

I

Item Description NPC
Requirements

Supplier’s
Data

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
alternator winding 
temperature Included

b. Data Logger and
Event Recorder Included

c. User Programmable 
Fault Reports Included

d. PLC Failure, Circuit 
Breaker Status (On, 
OFF, Trip), Engine 
Start/Stop, etc. Yes

e. Other engine
monitoring required in 
M.2k of the MW-TDS 
shall be included in 
the GCPP Yes

E-3.9 Synchronizing System
a. Synchronizing device 

for Auto and manual 
synchronization Yes

b. GCPP shall be 
equipped with
protection relays to 
provide signal and 
alarm to protect the 
D/G set from damage 
during fault Yes

E-3.10 The Supplier shall 
provide ail the required 
Generator Protection 
devices for the all the 
D/G set ratings as 
shown on the Single 
Line diagram Yes
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I

I

I
I

Item Description NPC
Reaulrements

Supplier’s
Data

E-3.11 Test Requirement
a. Routine Test to be 

Performed Yes
b. Certified Routine Test 

Reports to be 
Submitted Yes

5.0 Auxiliary Transformer

NATIONAL POWER CORPORATION

Item Description NPC
Requirements

Supplier’s
Data

E-4.1 Manufacturer By Supplier
E-4.2 Model By Supplier

E-4.3 Minimum Rated
Caoacitv. kVA 500

E-4.4 Number of phase 3
E-4.5 Type of Coolinq ONAN

E-4.6 Type Two-winding
Transformer

E-4.7 Frequency 60 Hz
E-4.8 Temperature

a. Ambient
Temperature 40°C

b. Temperature
Rise 65 °C

E-4.9 Neutral Solidly ground
E'4.10 Winding Connections

a. H-Winding Delta

b. LV Winding Wye w/ Neutral 
Grounded

E-4.11 Insulation Level
Nominal Voltage Level 
(kV)
a. H-Winding 13.8
b. X-Winding 0.48
Maximum Voltage Level 
(kV)
a. H-Winding 15
b. X-Winding 1.2
Lightning impulse 
withstand voltage, kV 
crest
c. H-Winding 95
d. X-Winding 30

ED3
VI-EW-62



I
BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MlnP21Z1287Sa

I

Item Description NPC
Requirements

Supplier’s
Data

E-4.12 Windinq Material 100% Cooper

E-4.13 % Impedance at Rated 
kVA Accdg. to ANSI Std.

E-4.14 Insulatinq Oil
a. Insulating Oil shall 

be mineral oil in 
accordance with
ASTM D3487

Yes

b. Polychlorinated 
Biphenyls (PCBs) 
free

Yes

c. Oil Test Results 
shall be submitted to 
NPC (PCB analysis 
and Electrical & 
Physical Test)

Yes

E-4.15 Bushinq Material Porcelain
E-4.16 Vector Group Dvnil
E'4.17 No Load Loss Bv Supplier
E-4.18 Load Loss Bv Supplier
E-4.19 Total Weight, kq Bv Supplier
E-4.20 Test Requirements

a. Certified Design and 
Routine Tests
Reports to be 
Submitted

Yes

5.0 Auxiliary Transformer Panel with Motor Control Center

I

Item Description NPC
Requirements

Supplier’s
Data

E-5.1 Manufacturer Bv Supplier
E-5.2 Rated Voltaqe, V 480V

E-5.3 Rated Operating 
Frequencv.Hz 60

E-5.4 BusbarTvpe Copper
E-5.5 Short Circuit Current. kA Bv Supplier
E-5.6 Deqree of Protection IP 44
E-5.7 Metallic Enclosure Sheet Steel 2.0 mm
E-5.8 Connection Boiled

E-5.9 Circuit Breaker Type

Compaq molded case 
circuit breaker with 
solid state trip unit 

with built in 
overcurrenl and 

thermal magnetic 
relays

E-5.10 The PCC shall be
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Item Description NPC
Requirements

Supplier’s
Data

equipped with the 
followinq:
a. Metering Yes
b. Transient Voltage 

Surge Suppressor 
(TVSS)

Yes

c. Protection Relays Yes

E-5.11 Design and Routine 
Tests Reports required Yes

I 6.0 POWER. CONTROL & INSTRUMENTATION CABLE

I

I

I

item Description NPC
Requirements

Supplier’s
Data

15kV Power Cable
E-6.1 Manufacturer By Supplier
E-6.2 Continuous current

carrying capacity of 
conductor at 90°C 
Operating Temperature Manufacturer’s Data

E-6.3 Conductor Cross-
Section, mm2

Refer to
Single Line Diagram

E-6.4 Type of cable Single Core
E-6.5 Conductor Material Annealed Copper
E-6.6 Max. Outside

Diameter, mm Manufacturer's Data
E-6.7 Conductor Shape Circular 

Stranded Wire
E-6.8 Conductor Material Annealed Copper
E-6.9 Insulation

a. Materia] Cross-linked 
polyethylene (XLPE)

b. Thickness, 
mm >4.0

E-6.10 Outer covering/Jacket
a. Material PVC Sheath Jacketing
b. Thickness, 

mm Manufacturer’s Data
c. Termite

Protection
Required Yes

E-6.11 Shielded (yes, no) Yes
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I

I

Item Description NPC
Reautrements

Supplier’s
Data

a. Type of
Shielding Copper Tape Screen

E-6.12 Provided with Filler and 
Binder Tape Yes

600V Power, Inslrumentalion and Control Cable
E-6.13 Manufacturer By Supplier
E-6.14 Type

a. Power THHN/THWN-2
b. Control &

Instrumental
Ion Royal Cord

E-6.15 Continuous current
carrying capacity of 
conductor at TS^C 
Operating Temperature

a. THHN7THWN-2 Refer to
Single Line Diagram

b. Royal Cord By Supplier
E-6.16 Conductor Material Annealed Copper
E-6.17 Conductor Shape Circular Stranded 

Conductors
E-6.18 Type of Insulation Lead Free, 

UL-listed PVC
E-6.19

Outer covering/jacket

Oil, Chemical and 
Abrasion Resistant 
Tough Polyamide 

(Nylon)
E-6.20 Meets ASTM, UL 83 & 

1063. and PNS 35 
Specifications and
requirements of PEC Yes

7.0 BUS CONDUCTOR AND HARDWARE

Item Description NPC
Reautrements

Supplier’s
Data

Stranded Conductor Requirements
E-7.1 Manufacturer By Supplier
E-7.2 Type designation Aluminum Conductor 

Steel Reinforced 
(ACSR)

E-7.3 Code Name By Supplier
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I
I
I
I

Item Description NPC
Reaulrements

Supplier’s
Data

E-7.4 Conductor size 1/0 1 2/0 336.4MCM

E-7.5 Voltage Rating. kV 15
E-7.6 Ampacity, A 230 270 530
E-7.7 Outer Layers

a. Materiai Aluminum
b. Stranding No. 6 6 26
0. Calculated Cross- 

sectional Area, 
mm2 Manufacturer’s Data

d. Coefficient of 
Elongation (/®C) Manufacturer's Data

E-7.8 Core
a. Material Galvanized Steel
b. Stranding No. 1 1 7
c. Calculated Cross- 

sectional Area, 
mm2 Manufacturer’s Data

d. Coefficient of 
Elongation (/*C) Manufacturer’s Data

E-7.9 Conductor
Coefficient of Linear 
Expansion (/°C) Manufacturer’s Data

Conductor Hardware
E-7.10 Tension Clamp

a. Type Bolted, U-Bolt
b. Material of Body Aluminum Alloy

E-7.11 Connectors
a. Type Wedge pressure clamp 

for stranded conductor 
connection

b. Angle and T- 
connectors type

Wedge pressure clamp 
for stranded conductor 

connection

8.0 GROUNDING SYSTEM

Item Description NPC
Reaulrements

Supplier's
Data

Grounding Grid Design Criteria
E-8.1 Fault duration, sec. 3
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I

I

Item Description NPC
Reaulrements

Supplier’s
Data

E-8.2 Total fault level 
(line to ground), kA 8

E-8.3 Ground mat design 
resistance 5 Ohms (max.)

E-8.4 Grounding connection Exothermic
E-8.5 Permissible temperature 

rise of grid copper 
conductor, °C 300

E-8.6 Grid conductor
a. Manufacturer By Supplier
b. Minimum Size, mm2 100
c. Material tin-annealed copper 

stranded conductor 
(bare)

E-8.7 Burial depth of grid 
conductor below finished 
grade, m 0.6

Equipment Grounding
E-8.8 Bonding Conductor 

(riser)
a. Manufacturer By Supplier
b. Size, mm2 100, 50 & 22
c. Material Tin-annealed copper 

stranded conductor 
with 1.2kV PVC 

insulation
E-8.9 Ground Rod

a. Manufacturer By Suppiier
b. Type Copper Rod
c. Diameter, mm >19 mm
d. Length/section, m >3m

9.0 Disconnect Switch

item Description NPC
Requirements Supplier’s Data

E-9.1 Manufacturer Bv SuDDlier
E-9.2 Type BvDass Switch

E-9.3 Nominal System 
Voltaqe. kV 13.8

E-9.4 Continuous Current 
Ratina. A 800

NATIONAL POWER CORPORATION
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I
I

I

I

Item Description NPC
Requirements Supplier’s Data

E-9.5 Lightning Impulse 
Withstand Ratinq, kV 110

E-9.6 Interrupting Rating. 
kA asvm 12

10.0 FUSE DISCONNECT SWITCH WITH LIGHTNING ARRESTER 
COMBINATION

Item Description NPC
Requirements

Supplier’s
Data

E-10.1 Manufecturer By Supplier
E-10.2 Class (indoor, outdoor) Outdoor
E-10.3 Rated voltage, kV 15
E-10.4 Nominal system voltage, 

kV 13.8
E-10.5 Frequency, Hz 60
E-10.6 BIL, kV 110
E-10.7 Ampere Frame 100
E-10.8 Interrupting Capacity, kA 10
E-10.9 Fuse Link

a. Type Universal button 
head design

b. Current Rating, A Refer to Single Line 
Diagram

E-10.10 Lightning Arrester
a. Type Metal Oxide Varistor 

(MOV), Gapless
b. Rated frequency, Hz 60
c. Nominal system 

voltage, kV 13.8
d. Duty cycle voltage 

(rating), kVrms 12
e. Maximum Continuous 

Operating Voltage 
(MCOV), for the 
arresters having the 
following duty cycle 
voltage, kVrms 10.2

f. Nominal discharge 
current, kA 10

g. Creepage distance, 
mm 465 1

NATIONAL POWER CORPORATION
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Item Description NPC
Reauirements

Supplier’s
Data

h. Supporting brackets, 
bolts, nuts, etc. Yes

11.0 SPARE PARTS

Item Description NPC
Reauirements

Supplier’s
Data

E-11.1

Generator Circuit
Breaker for Generator 
Control & Protection
Panel

1 Set fori 00 kW D/G 
Set.

1 Set for 300kW DIG 
Set & 1 Set for 

lOOOkWD/G Set

E-11.2

E-11.3

E-11.4

E-11.5

E-11.6

E-11.7

E-11.8

E-11.9

E-11.10

Notes:

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

2. 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).

12.0 JOB SITE CAMERAS

Item Description NPC
Requirements

Supplier’s
Data

E-12.1 Manufacturer By Supplier
E-12.2 Type Time*Lapse Camera

NATIONAL POWER CORPORATION
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I

Item Description NPC
Requirements

Supplier’s
Data

E-12.3 Quantity As specified in the 
SOR/BOQ

E-12.4 Control Display Thin-Film-Transistor
(TFT)

Liquid Crystal Display 
(LCD)

E-12.5 Image Sensor Resolution At least 1.3 
Megapixel CMOS

E-12.6 View Angle At least 110 degrees 
viewing angle

E-12.7 Still Image Resolution 1280x720
E-12.8 Time Lapse Interval Every 15 minutes/ 

User-programmable
E-12.9 Battery Type Standard AA 

or AAA Size 
Alkaline Batteries

E-12.10 Battery Life At least 120 days of 
image recording

E-12.11 Additional Battery (Spare) Required
E-12.12 Enclosure IP64 compliant
E-12.13 Storage Memory SDHC
E-12.14 Storage Capacity 32GB
E-12.15 Additional Storage 

(Spare)
At least Two (2) 

32GB SDHC Storage

EW-14.0 MEASUREMENT OF PAYMENT
Measurement of payment for all electrical works shall be based on the bid 
price of each item as shown in the Schedule of Requirements - Electrical 
Works, Section VII of the Tender Documents. The cost of each item shall 
cover all works required and described in the pertinent provisions of the 
specifications.

NATIONAL POWER CORPORATION DID
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PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS 

TABLE OF CONTENTS

SECTION DESCRIPTION PAGE
DOCUMENTS TO BE SUBMITTED DURING BID OPENING

M-1.0 Diesel Engine-Generator Set and Associated Equipment Data Summary VI-TDS(MW)-2
M-2.0 Fuel and Auxiliary Power Consumption VI-TDS(MW)-5
M-2.1 Fuel Consumption Form for Diesel Engine Generator Sets VI-TDS(MW)-5
M-2.2 Auxiliary Power Consumption Form for 1000 kW Diesel Generator Sets VI-TDS(MW)-6
Annex

A.1
Letter of Authorization and Guarantee Statement either from: 1) 
Original Equipment Manufacturer (OEM) or 2) Certification/Agreement 
from OEM as a Licensee or 3) Authorized DIstrlbutor/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 following Diesel 
Engine Generating Sets;

a) 1000 kW Net Continuous Power Output
b) 300 kW Prime Power Output
c) 100 kW Prime Power Output

Attachment
As Annex A.1

Annex
A.2

“Diesel Engine-Generator Set/Diesel Generating Set (Engine + AC Generator) 
Performance Curve” @ Reference Site Conditions issued by the 
Manufacturer/Assembler/Integrator (duly signed with full name) for each Diesel- 
Generator Set Model/Type being offered.

Attachment
As Annex A.2

Annex
A.3

“Engine Performance Curve” @ Reference Site Conditions issued by the
Manufacturer (duly signed with full name) for each Diesel Engine
Model/Type being offered.

Attachment
As Annex A.3

DOCUMENTS TO BE SUBMITTED DURING POST QUALIFICATION BUT NOT
LIMITED TO:

M-3.0 Diesel Engine VI-TDS(MW)-8
M-4.0 Spare Parts VI TDS(MW)-9

M-4.1 Spare Parts per Unit of 1000 kW Diesel Generating Set During the
Warranty Period VI TDS(MW)-9

M-4.2 Spare Parts per Unit of 300 KW Diesel Generating Set During the Warranty 
Period VI-TDS(MW)-11

M-4.3 Spare Parts per Unit of 100 KW Diesel Generating Set During the Warranty 
Period VI-TDS(MW)-12

M-4.4 Spare Parts per Total Units of 1000 kW Generating Set Supplied and 
Delivered at Siasi DPP Vi-TDS(MW)-13

M-4.5 Spare Parts per Total Units of 300 KW Generating Set Supplied and 
Delivered at Panqutaran DPP VI-TDS(MW)-16

M-4.6 Spare Parts per Total Units of 100 KW Generating Set Supplied and 
Delivered at Pandami DPP VI-TDS(MW)-17

M-4.7 Spare Parts per Unit of 1000 kW Generating Set Auxiliaries During the
Warranty Period VI-TDS(MW)-18

NATIONAL POWER CORPORATION VI-TDS(MW)-i
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TABLE OF CONTENTS (Confd..,.,)

SECTION DESCRIPTION PAGE

DOCUMENTS TO BE SUBMITTED DURING POST QUALIFICATION BUT NOT
LIMITED TO: (CONTV..... )

M-5.0 Standard/Special Tools VI-TDS(MW)-19
M-5.1 Standard/Special Tools per Total Units of 1000 kW Generating Set

Supplied and Delivered at Siasi DPP
VI-TDS(MW)-19

M-5.2 Standard/Special Tools per Total Units of 300 kW Generating Set
Supplied and Delivered at Pangutaran DPP

VI-TDS(MW)-20

M-5.3 Standard/Special Tools per Total Units of 100 kW Generating Set 
Supplied and Delivered at Pandami DPP

VI-TDS(MW)-21

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 the following Diesel Engine-Generator Set Package:

a) 1,000 kW Net Continuous Power Output
b) 300 kW Prime Power Output.
c) 100 kW Prime Power Output.

M-7.0 Standard Certification of the proposed offered model of Diesel 
Engine-Generator 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 Engine-Generator Sets Manufacturer/Assembler/Integrator 
that the proposed Diesel Engine-Generator Set has no deration at 
Reference Site Conditions.

NATIONAL POWER CORPORATION VI-TDS{MW)-ti



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

TABLE OF CONTENTS (CONT’D.... )

SECTION DESCRIPTION PAGE

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION
BUT NOT LIMITED TO: (CONTV.....)

M-9.0 Manufacturer’s/Assembler/Integrator’s General Data, Catalogue and
Brochures of model/type of equipment offered and published as 
standard products for the Diesel Engine Generator Set which contain the 
following information:
a) Manufacturer/Assembler
b) Model/Type
c) Continuous and Prime Rated Power
d) Voltage
e) Power Factor
f) Frequency
g) Rated Speed
h) Arrangement & Number of Cylinders

M-10.0 Technical Data for Engine and Auxiliaries See Attached 
Forms on 
page VI- 
TDS(MW)-24

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

NATIONAL POWER CORPORATION I3J) VI-TDS(MW)-lii
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1.

2.

3.

PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING THE BID OPENING
(Sections M-1.0. M-2.0. M-2.1. M-2.2 Annexes A.1. A.2 & A.3)

NOTES

The Bidder shall complete this technical data sheet and submit the filled-up forms with 
the technical proposal. The Bidder shail 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.

Deviation from the requirements indicated in the technical data sheets M-1.0, M-2.0, M- 
2.1, M-2.2 and non-submission of the required documents listed as Annexes A.1, A.2 and 
A.3 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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M-1.0 DIESEL ENGINE-GENERATOR AND ASSOCIATED 
EQUIPMENT DATA SUMMARY

I
I
I

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S DATA
1000 kW 300 kW 100 kW

M-1.1 Diesel Engine-Generator Set/Diesel
Generating Set(DG Set)
(Continuous and Prime Duty)*

Designed, manufactured & 
tested in compliance with 
the latest version of the
standards* listed below, 
mounted on heavy duty 
Steel base frame with anti
vibration pads contained in 
a sound attenuated & 
weatherproof enclosure

M-1.1.1 Manufacturer/Assembler/Integrafor of 
DG Set being offered By Supplier

M-1.1.2 Brand Name of DG Set being offered By Supplier
M-1.1.3 Model of DG set being offered By Supplier
M-1.1.4 DG Set Manufacturer/Assembler/ 

integrator’s Experience, Year
5 (Minimum)

M-1.1.5 DG Set Guaranteed Net 
Continuous Power Output-*- at 
Reference Site Conditions & 0.8 
Power Factor, kW

1000 kW (min) N/A N/A

M-1.1.6 DG set Guaranteed Prime Power 
Output at Reference Site Conditions 
& 0.8 Power Factor, kW

300 kW (minimum) 
100 kW (minimum) N/A

M-1.1.7 DG set Guaranteed Fuel Rate at 
Required DG Net Continuous 
Power Output* & at Reference Site 
Conditions
100 % Rated Load, li/kW-hr

1000 VN: 0.28 (maximum) N/A N/A

M-1.1.8 DG set Guaranteed Fuel Rate at 
Required DG Prime Power Output 
& at Reference Site Conditions
100 % Rated Load, li/kW-hr

300 kW; 0.30 (maximum) 
100 kW: 0.30 (maximum) N/A

M-1.1.9
Voltage, V

1000 kW: 4160 (± 5%)
300 kW: 480(± 5%)
100 kW: 480(± 5%)

NOTES: 1. * me 60034, lEC €0085, IEC60529, ISO 9001, ISO 8528 and ISO 3046
2. +77ie "Net Continuous Power Output" shall mean the amount of power (Rated Continuous 

Power Output) produced by the generating set less the power consumption of all AC-motor 
driven auxiliaries, e.g. radiator fan motors, supply/exhaust fans of genset enclosure & other 
non-intermittent auxiliaries required during the genset’s operation.

Guaranteed Fuel Consumption which Is more than the specified maximum value will be ground for 
rejection of the equipment being offered.

Experience less than what Is required will be ground for rejection of the equipment being offered.

3.

4.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(MW)-2
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M-1.0 DIESEL ENGINE-GENERATOR AND ASSOCIATED 
EQUIPMENT DATA SUMMARY (Confd.....)

I

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S DATA
1000 IdW 300 kW 100 kW

M'1.1.10 Power factor 0-80 (min.)

M-1.1.11 Frequency, Hz 60

M-1.1.12 No. of Phases, 0 3

M-1.1.13 Rated Speed, RPM
lOOOkW; 900 (maximum} 
300kW: 1800 (maximum) 
lOOkW: 1800 (maximum)

M-1.1.14 Governor
i) lOOOkW: Electro-Hydraulic

(Microprocessor based)
)) 300/1 OOkW; Electronic

M-1.1.15 Arrangement & Number of
Cylinders

In-line Multi-cylinder

M-1.1.16 Maximum Sound Pressure
Level @ 1-meter distance, dBA

85 for
Modu!ar/(>Dnlaineriz6 

dOG Sets 
&

120 for Open Type 
DG Sets

M-1.1.17 Maximum Permissible NOx, 
mq/Nm3

2000 as N02

M-1.1.18 Maximum Permissible Sox, 
mg/Nm3

700 as S02

M-1.1.19 Maximum Permissible CO,
mq/Nm3

500 as CO

M-1.1.20 Particulates, mg/NmJ 200

M-1,1.21 Factory Acceptance test Yes
M-1.1.22 “Diesel Engine-Generator

Set/Diesel Generating Set (Engine 
+ AC Generator) Performance 
Curve" (duly signed with full name) 
issued by the Manufacturer/ 
Assembler/Integrator @ Reference 
Site Conditions of the Diesel- 
Generator Set Model/Type being 
offered.

(To be Submitted as 
Annex A.2)

I

Name of Firm Name & Signature of Representative

NATIONAL POWER CORPORATION EP
Designation
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M-1.0 DIESEL ENGINE-GENERATOR AND ASSOCIATED 
EQUIPMENT DATA SUMMARY (ConVd.....)

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S C ATA
1000 kW 300 kW 100 kW

M-1.2 Diesel Engine
M-1.2.1 Manufacturer By Supplier
M-1.2,2 Manufacturer's Experience, years 10
M-1.2.3 Place of Manufacture By Supplier
M-1.2.4 DG Set Brand Name By Supplier
M-1.2.5 ModelH’ype By Supplier
M-1.2,6 Engine Prime Brake Power Output at

Reference Site Conditions, kWm or 
BMP

By Supplier

M-1.2.7 "Engine Performance Curve” @ 
Reference Site Conditions issued by 
the Diesel Engine Manufacturer {duiy 
signed with full name) of the Diesel 
Engine Model/Type being offered.

(To be Submitted 
as Annex A.3)

I

I

Name of Firm Name & Signature of Representative Designation
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M-2.0 FUEL AND AUXILIARY POWER CONSUMPTION

M-2.1 FUEL CONSUMPTION FOR DIESEL ENGINE-GENERATOR 
SETS

I

I
I
I

A B** C D* E

DG Set Guaranteed 
Net Continuous 

Power Output++ at
Reference Site 

Conditions
(Minimum KW)

DG Set Guaranteed 
Fuel Rate at Required 

Net Continuous 
Power Output++ & at

Reference Site 
Conditions 

(liters/kilowatt-hour)

Cost of 
Fuei

(PhP/ltr)

No. of 
operating 
hours per 

year

(hrs)

1-Year Cost of 
Fuel

Consumption,
(A X B X C X D)

(PhP)

1,000 40.40 5,875

A B** C D* E

DG Set Guaranteed 
Prime Rated Power 

at
Reference Site 

Conditions
(Minimum KW)

DG Set Guaranteed
Fuel Rate at Required 
Prime Rated Power & 

at
Reference Site 

Conditions 
(liters/kilowatt-hour)

Cost of 
Fuel

(PhP/Itr)

No. of 
operating 
hours per 

year

(hrs)

1-Year Cost of 
Fuel

Consumption,
(A X B X C X D)

(PhP)

300 40.40 3,427

100 40.40 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% Outages and assumed 70% 
Utilization Factor.

Write the Guaranteed Fuel Rate In three decimal places, I.e. 0.270 UkW-hr. If Fuel 
Rate Is Indicated In more than three decimal places, only the first three decimal 
numbers will be considered regardless of any number written In the fourth 
decimal number.

The "Net Continuous Power Output" shall mean the amount of power (Rated 
Continuous Power Output) produced by the generating set less the power 
consumption of all AC-motor driven auxiliaries, e.g. radiator fan motors, 
supply/exhaust fans of genset enclosure & other non-intermittent auxiliaries 
required during the genset’s operation.

Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION EP Vl-TDS(MW)-5
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M-2.2 AUXILIARY POWER CONSUMPTIONS (at 1000 kW Net Genset 
Continuous Power Output)

ITEM DESCRIPTION QTY. KW PER 
UNIT TOTAL KW

M-2.2 Auxiliary Power Consumptions for 
Non-Intermittent Auxiliaries

M-2.2.1 Radiator Fans
M-2.2.2 Air Supply Fans
M-2.2.3 Cooling Water Pump
M-2.2.4 Others (Supplier to specify)

TOTAL

I

I
I

Name of Firm Name & Signature of Representative Designation
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PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING POST-QUALIFICATION
BUT NOT LIMITED TO:

(Sections M-3.0 to M-5.31

NOTES

I

I

I

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-5.3) 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- 
5.3) 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 as “deemed necessary or standard tool/inherent part or optional item" 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.

4. Non submission of the above documents shall be a ground for disqualifications.

I
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(MW>-7
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M-3.0 DIESEL ENGINE
ITEM DESCRIPTION NPC

REQUIREMENT
SUPPLIER’S DATA

1000 kW 300 kW 100 kW
M-3.1 DIESEL ENGINE

M-3.1.1 1. Manufacturer By Supplier
2. Manufacturer’s

Experience. Year
10

M-3.1.2 Place of Manufacture By Supplier
M-3.1.3 Model/Type By Supplier
M-3.1.4 Engine Brake Continuous

Power Output at Reference
Site Conditions. kWm or BHP

By Supplier
N/A N/A

M-3.1.5 Engine Brake Prime Power
Output at Reference Site 
Conditions, kWm or BHP

By Supplier
N/A

M-3.1.6 Number of Cylinders By Supplier
M-3.1.7 Bore and Stroke, mm By Supplier
M-3.1.8 Piston Displacement. L By Supplier
M-3.1.9 Piston Speed, m/s By Supplier
M-3,1.10 Engine Mean Effective

Pressure, kg/cm2
By Supplier

M-3.1.11 Compression Ratio By Supplier
M-3.1.12 Overall Dimension of

Complete Unit, L x W x H, m
By Supplier

M-3.1.13 Maximum Weight of Diesel 
Engine Generator Set on Skid, 
kq

By Supplier

M-3.1.14 Heat Dissipation including 
(Generating set), kJ/hr

By Supplier

M-3.1.15 Factory Acceptance Test Yes

I

I
Name of Firm Name & Signature of Representative

NATIONAL POWER CORPORATION CSi)
Designation

VI-TDS{MW)-8



I
I

I
I
I

BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MlnP2121287Se

M-4.0 SPARE PARTS

M-4.1 SPARE PARTS PER UNIT OF 1000 KW DIESEL GENERATING 
SET DURING THE WARRANTY PERIOD (Minimum Requirements 
as Specified in the Technical Specifications and Manufacturer’s Standard and 
Recommended Spare Parts)

NOTES:

ITEM DESCRIPTION PART NO.
MINIMUM

QUANTITY**
SUPPLIERS

DATA
M-4.1a Top Overhauling Kit 1 set
M-4.1 b 0-ring for crankcase door 18 pcs

M-4.1C O- ring for camshaft room
cover 14 pcs

M-4.1d 0-ring for cylinder head
cover 14 pcs

M-4.1e Gasket bet. head and liner 1 pc

M-4.1f 0-rings for Cylinder head
1 set

M-4.1 g Packing for fuel pump
54 pcs

M-4.1 h 0-rings for fuel pump 9 sets

M-4.1 i Fuel Injection nozzle with 
dowel pin 9 pcs

M-4.1J 0-rings for fuel injection
valve 54 sets

M-4.1 k O-rings for fuel Injection
pipe block 54 sets

M-4.11 O-rings for fuel feed pipe
connection 9 sets

M-4.1m Lube Oil filter cartridge 24 pcs

M-4.1n O-rings for Lube Oil filter 
assembly 2 sets

M-4.I0 Gasket for charge air 
cooler 3 pcs

M-4.1 p Gasket for charge air
cooler cover 3 pcs

**

The 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 n3 of page VI-TDS(MW)‘6.

Quantities may be Increased depending on manufacturer's required replacement 
Intervals.

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

M-4.1 SPARE PARTS PER UNIT OF 1000 KW DIESEL GENERATING
SET DURING THE^WARRANTY PERIOD (Confd ....;*

ITEM DESCRIPTION PART NO. MINIMUM
QUANTITY**

SUPPLIERS
DATA

M-4.1 q
0-ring for water 
connection piece @ 
charqe air cooler

24 pcs

M-4.1r Secondary Lube Oil Filter
Element each tvoe 24 sets

M-4.18 Fuel Filter Element each
Jyne 24 sets

M-4.1t Air Filter Element 24 sets

M-4.1 u
Expected spares to be
consumed during site test 
&commissionina

1 lot

M-4.1v
Other spare parts 
recommended by 
Manufacturer

1 lot

NOTES:

**

The 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 U3 of page VI-TDS(MW)-6.

Quantities may be Increased depending on manufacturer's required replacement 
intervals.

I

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS{MW>-10



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MlnP21Z1287Se

I

M-4.2 SPARE PARTS PER UNIT OF 300 KW DIESEL GENERATING 
SET DURING THE WARRANTY PERIOD (Minimum Requirements as 
Specified in the Technical Specifications and Manufacturer’s Standard and 
Recommended Spare Parts)

NOTES:

ITEM DESCRIPTION PART NO.
MINIMUM

QUANTITY**
SUPPLIERS

DATA
M-4.2a Air Filter Element 6 DCS/size
M-4.2b Lube Oil Filter Element 30

Dcs/size
M-4.2C Fuel Filter Element 15 pcs/size
M-4.2d Water Filter Element 6

Dcs/size
M-4.2e Fan Belt 3 pcs/size

M-4.2f Alternator Belt 3 pcs/size

M-4.2g Coolant 4 gallons

M-4.2h
Expected spares to be
consumed during the 
performance test

1 lot

M-4.21
Other spare parts
recommend^ by 
Manufacturer

1 lot

M-4.21.1

M^.21.3
M-4.21.4
M-4.21.5
M^.21.6
M-4.21.7
M-4.2i.8
M-4.21.9
M-4.21.10

**

The 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 of page VI‘TDS(MW)-6.

Quantities may be increased depending on manufacturer's required replacement 
Intervals.

Name of Firm Name & Signature of Representative Designation
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BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

M-4.3 SPARE PARTS PER UNIT OF 100 KW DIESEL GENERATING 
SET DURING THE WARRANTY PERIOD (Minimum Requirements as 
Specified in the Technicai Specifications and Manufacturer’s Standard and
Recommended Spare Parts)

ITEM DESCRIPTION PART NO.
MINIMUM

QUANTITY**
SUPPLIERS

DATA
M-4.3a Air Fiiter Element 6 pcs/size
M-4.3b Lube Oii Fiiter Eiement 30

pcs/size
M-4.3C Fuel Fiiter Eiement 15 pcs/size
M-4,3d Water Fiiter Element 6

DCS/size
M-4.3e Fan Belt 3 pcs/size

M-4.3f Alternator Belt 3 pcs/size

M-4.3g Coolant 4 gallons

M-4.3h
Expected spares to be
consumed during the 
performance test

1 lot

M-4.31
Other spare parts 
recommended by 
Manufacturer

1 lot

M-4.31.1
M-4.31.2
M-4.31.3
M-4.31.4
M-4.31.5
M-4.31.6
M-4.31.7
M-4.31.8
M-4.31.9

M-4.31.10

NOTES:

**

The 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 VI-TDS(MW)-6.

Quantities may be Increased depending on manufacturer's required replacement 
intervals.

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MlnP21Z1287So

M-4.4 SPARE PARTS PER TOTAL UNITS OF 1000 KW GENERATING 

SET SUPPLIED AND DELIVERED AT SIASI DPP *

I

NOTES:

ITEM DESCRIPTION PART NO. MINIMUM
QUANTITY**

SUPPLIERS
DATA

M-4.4a Fuel Injector Assembly 1 set
M-4.4b Injector repair Kit 1 set
M-4.4c Intake valve with seat,

sprinqs and quide 2 sets

M*4.4d
Exhaust valve with 
seat, springs and 
quide

2 sets

M-4.4e Starting air valve 
assembly 2 sets

M-4.4f Cylinder liner 2 sets
M*4.4g Piston complete with 

skirt, studs, bearinqs 2 sets

M-4.4h Piston rings set
(each type) 2 sets

M-4.41 Main bearings sheil,
complete 2 sets

M-4.4j Thrust bearing ring, 
complete 2 sets

M-4.4k HT Water Pump
Repair Kit 1 set

M-4.41 LT Water Pump
Repair Kit 1 set

M-4.4m Lube Oil Pump Repair 
Kit 1 set

M-4.4n Turbocharger Repair
Kit 1 set

M-4.40 Rocker Gear Cover
Gasket 8 pcs

M-4.4p
Camshaft drive
bushing and camshaft 
bushinq

1 set

M-4.4q Connecting rod
bearinq 1 set

M-4,4r Connecting rod
bushinq 1 pc

M-4.4S Exhaust Manifold
Bellow 1 set

**

The 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 VI’TDS(MW)-6.

Quantities may be Increased depending on manufacturer's required replacement 
Intervals.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION GDI V1-TDS(MW)-13



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MInP21Z1287Se

M-4.4 SPARE PARTS PER TOTAL UNITS OF 1000 KW GENERATING 

SET SUPPLIED AND DELIVERED AT SIASI DPP (ConVd.....) *

ITEM DESCRIPTION PART NO. MINIMUM
QUANTITY**

SUPPLIERS
DATA

M^.4t Miscellaneous
NM.4L1 Special Packing 1 set
M-4.4L2 Special rubber rings 1 each type
M-4,4t3 Important springs 1 each type
M-4.41.4 Pressure gauge 1 each type
M^.4t5 Thermometer 1 each type
M-4.4L6 Switches 1 each type
M^.4t7 Transmitters 1 each type
M-4.41.8 Tachometer 1 each type

M-4.4U Fuel Transfer Pump 
(Day Tank Filllna)

M-4.4U.1 Bearings 1 each type
M-4.4U.2 Bushings 1 each type
M-4.4U.3 Wearing rings 1 set
M-4.4U.4 Packing 1 set
M-4,4u,5 Gaskets 1 each type

M-4.4V Leak Fuel Transfer 
Pump

M-4.4V.1 Bearings 1 each type
M-4.4V.2 Bushings 1 each type
M-4.4V.3 Wearing rings 1 set
M-4.4V.4 Packing 1 set
M-4.4V.5 Gaskets 1 each type

NOTES:

* The 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 VI‘TDS(MW)-6.

Quantities may be Increased depending on manufacturer's required replacement 
Intervals.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION mni V1-TDS(MW)-14



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MlnP21Z1287Se

M-4.4 SPARE PARTS PER TOTAL UNITS OF 1000 KW GENERATING 

SET SUPPLIED AND DELIVERED AT SIASI DPP (ConVd.,...) *

ITEM DESCRIPTION PART NO. MINIMUM
QUANTITY**

SUPPLIERS
DATA

M*4,4w Motor Driven Air
Compressors

M-4.4W.1 Gaskets 1 each type
M-4.4W.2 Pressure switch 1 set
M*4.4w.3 Filter Element 1 set
M-4.4X Engine Driven Air

Compressor
M-4.4X.1 Gaskets 1 each type
M-4.4X.2 Pressure switch 1 set
M-4.4X.3 Fiiter element 1 each type

M-4.4y
Diesel engine spares 
per Manufacturer's 
recommendation

1 set each type

M-4.4y.1

M-4.4y,2

M-4.4y.3

M-4.4y,4

M-4.4y.5

M*4.4y.6

NOTES:

**

The 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 VI-TDS(MW)-6.

Quantities may be Increased depending on manufacturer's required replacement 
Intervals.

Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION IS VI-TDS(MW)-15



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

 MinP21Z1287Se

M-4.5 SPARE PARTS PER TOTAL UNITS OF 300 KW GENERATING 

SET SUPPLIED AND DELIVERED AT PANGUTARAN DPP *

I

I

I NOTES:

ITEM DESCRIPTION PART NO. MINIMUM
QUANTITY**

SUPPLIERS
DATA

M-4.5a Fuel Iniector Assembly 2 pcs
M-4.5b Top Overhauling Kit 1 set
M-4.Sc Actuator 1 set

M-4.5d Jacket Water Pump 
Repair Kit 1 set

M-4,5e Lube Oil Pump Repair 
Kit 1 set

M-4.5f
Fan Adaptor & 
Accessories including 
Bearings

2 sets

M-4.5g Rocker Gear Cover
Gasket 12 pcs

M-4.Sh Thermostat 1 set
M-4.5I Lub Oil Pump Switch 1 set
M-4.5j Hot Water Temp.

Switch 1 set

M-4.5k Turbocharger Repair
Kit 1 set

M-4.51 Exhaust Manifold
Bellow 1 set

M-4,5m Magnetic Pick-up 1 pc

M-4.5n
Other spare parts
recommended by 
Manufacturer

1 Lot

M-4.5n.1

M-4.5n.2

M-4,5n.3

M-4.5n.4

M-4,5n,5

**

The list Is preliminary which is subject to changes to conform with the final design and 
modef/brand of the proposed equipment (per manufacturer’s standard). Refer also 
to NOTE U3 of page VhTDS(MW)-6.

Quantities may be increased depending on manufacturer's required replacement 
intervals.

Name of Firm Name & Signature of Representative Designation
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BIO DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

M-4.6 SPARE PARTS PER TOTAL UNITS OF 100 KW GENERATING 

SET SUPPLIED AND DELIVERED AT PANDAMl DPP *

I
I

NOTES:

ITEM DESCRIPTION PART NO. MINIMUM
QUANTITY**

SUPPLIERS
DATA

M-4,6a Fuel Iniector Assembly 2 pcs
M-4.6b Top Overhauling Kit 1 set
M-4.6C Actuator 1 set

M-4.6d Jacket Water Pump
Repair Kit 1 set

M-4.6e Lube Oil Pump Repair
Kit 1 set

M-4,6f
Fan Adaptors
Accessories including 
Bearinas

2 sets

M-4,6g Rocker Gear Cover 
Gasket 12 pcs

M-4.6h Thermostat 1 set
M-4.61 Lub Oil Pump Switch 1 set
M-4.6j Hot Water Temp.

Switch 1 set

M-4.6V Turbocharger Repair
Kit 1 set

M-4.61 Exhaust Manifold
Bellow 1 set

M-4.6m Magnetic Pick-up 1 pc

M-4.6n
Other spare parts 
recommended by 
Manufacturer

1 Lot

M-4,6n,1

M-4.6n.2

M-4.6n.3

M-4.6n.4

M-4.6n.5

**

The 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 aiso 
to NOTE ns of page VhTDS(MW)-6.

Quantities may be increased depending on manufacturer's required replacement 
Intervals.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION GUi) VI-TDS(MW)-17



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

M-4.7 SPARE PARTS PER UNIT OF 1000 KW GENERATING SET 
AUXILIARIES DURING THE WARRANTY PERIOD (Manufacturer’s 
Standard/Recommended Spare Parts) *

I

ITEM DESCRIPTION PART NO. MINIMUM
QUANTITY**

SUPPLIERS
DATA

M-4,7a Cooler
M-4.7a.1 Packinqs
M*4.7a.2
M-4.7a,3
M-4,7a.4
M-4,7a.5
M-4,7a.6
M-4.7b Radiator

M-4.7b.1
M-4,7b-2
M-4.7b.3
M-4.7b,4
M-4.7b.5
M-4,7b-6
M-4.7b Governinq System

M-4,7b.1
M-4.7b.2
M-4.7b.3
M-4.7b.4
M-4,7b,5
M-4.7b.6

NOTES:

**

The 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 VI-TDS(MW)-6.

Quantities may be increased depending on manufacturer's required replacement 
Intervals.

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

M-5.0 STANDARD/SPECIAL TOOLS

M-5.1 STANDARD/SPECIAL TOOLS PER TOTAL UNITS OF 1000 kW 
GENERATING SET SUPPLIED AND DELIVERED AT SIASI DPP 
(Minimum Requirements as Specified In the Technical Specifications and
Manufacturer’s Standard/Recommended Tools)

ITEM

M-5.1a

M-5.1b

DESCRIPTION

Portable computer (Minimum of Intel 17 
Processor, 16GB RAM, 500GB HDD, 
2Ghz, 12’-13.3" screen size & with the 
latest pre-installed windows operating 
system compatible with manufacturer’s/ 
Supplier’s software) needed in 
programming the genset control setting 
complete with licensed CD-ROM drive 
dongles of genset control system and 
electronic/digital governing system 
including other digital components that 
require exclusive programs from the 
Manufacturer and/or Supplier with free 
update throughout the operating life of the 
genset

NPC
REQUIREMENT

1 set

Other tools recommended by the 
Manufacturer 1 lot

SUPPLIERS
DATA

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 VI-TDS(MW)‘6.

I

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION IP VI-TDS(MW)-19



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MlnP21Z1287Se

M-5.2 STANDARD/SPECIAL TOOLS PER TOTAL UNITS OF 300 kW 
GENERATING SET SUPPLIED AND DELIVERED AT 
PANGUTARAN DPP (Minimum Requirements as Specified In the Technical 

Specifications and Manufacturer’s Standard/Recommended Tools)

ITEM

M-5.2a

M-5.2b

DESCRIPTION

Portable computer (Minimum of Intel 17 
Processor, 16GB RAM, 500GB HDD, 
2Ghz, 12’-13.3" screen size & with the 
latest pre-installed windows operating 
system compatible with manufacturer’s/ 
Supplier's software) needed in 
programming the genset control setting 
complete with licensed CD-ROM drive 
dongles of genset control system and 
electronic/digital governing system 
including other digital components that 
require exclusive programs from the 
Manufacturer and/or Supplier with free 
update throughout the operating life of the 
genset

Other tools recommended by the 
Manufacturer

NPC
REQUIREMENT

1 set

1 lot

SUPPLIERS
DATA

I

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 VI‘TDS(MW)-6.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(MW)-20



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MlnP21Z1287S0

M-5.3 STANDARD/SPECIAL TOOLS PER TOTAL UNITS OF 100 kW 
GENERATING SET SUPPLIED AND DELIVERED AT PANDAMl 
DPP (Minimum Requirements as Specified in the Technical Specifications and 

Manufacturer’s Standard/Recommended Tools)

I

ITEM

M-5.3a

M-5.3b

DESCRIPTION

Portable computer (Minimum of Intei 17 
Processor, 16GB RAM, 500GB HDD, 
2Ghz, 12’-13.3’ screen size & with the 
latest pre-installed wndows operating 
system compatible with manufacturer's/ 
Supplier’s software) needed in 
programming the genset control setting 
complete with licensed CD-ROM drive 
dongles of genset control system and 
electronic/digital governing system 
including other digital components that 
require exclusive programs from the 
Manufacturer and/or Supplier with free 
update throughout the operating life of the 
genset

Other tools recommended by the 
Manufacturer

NPC
REQUIREMENT

1 set

1 lot

SUPPLIERS
DATA

I

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 fist 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 VI-TDS(MW)-6.

I

I Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION [JID VI-TDS(MW)-21



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z12S7Se

I
PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING THE PROJECT
IMPLEMENTATION BUT NOT LIMITED TO:

I

fSections M-6.0 to M-11.0^

NOTES

1. The Bidder shall complete this technical data sheet/documents and submit the fiiied-up 
forms during the project implementation (during contract stage). The Bidder shall use 
additional sheets as necessary for any other additional information following to 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. The data provided shail be used as basis for evaluation 
of brochures, drawings and other documents to be submitted for review and approval 
during the project implementation.

3. All data and information shall be in English language.

I
I
I

I

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT
LIMITED TO:

SECTION DESCRIPTION PAGE
M-6.0 ISO 9001 Certificate of the Manufacturer/Assembler/Intcgrator or 

equivalent for the following Diesel Engine-Generator Set Package:
a) 1,000 kW Wef Continuous Power Output
b) 300 kW Prime Power Output.
c) 100 kW Prime Power Output.

M-7.0 Standard Certification of the proposed offered modei of Diesel 
Engine-Generator Set from any of the following internationally 
recognized certifying body/organization:
i) Canadian Standard Association (CSA)
j) Underwriter’s Laboratories (UL)
k) Japanese Industrial Standards (JIS)
l) European Commission (CE)
m) Lloyd’s Register (LR)
n) Germanischer Lloyd (GL)
o) Niippon Kaiji Kyokai (NKK)
p) American Bureau of Shipping (ABS)

NATIONAL POWER CORPORATION [3Ji) VI-TDS(MW)-22
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BID DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

Confd.

I
DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT

LIMITED TO: (CONTD.....)

SECTION DESCRIPTION PAGE
M-8.0 Power Derate Curves and Details or Certificate/Statement from 

Diesel Engine-Generator Sets Manufacturer/Assembler/Integrator 
that the proposed Diesel Engine-Generator Set has no deration at 
Reference Site Conditions.

M-9.0 Manufacturer’s/Assembler/Intogrator’s General Data, Catalogue and 
Brochures of modelftype of equipment offered and published as 
standard products for the Diesel Engine Generator Set which contain the 
following information:
i) Manufacturer/Assembler
j) Model/Type
k) Continuous and Prime Rated Power
l) Voltage
m) Power Factor
n) Frequency
o) Rated Speed
p) Arrangement & Number of Cylinders

M-10.0 Technical Data for Engine and Auxiliaries See Attached 
Forms on page 
VI-TDS(MW)- 
24

M-11.0 Suppiier/Manufacturer/Assembier Drawings, Brochures, 
Instruction Manuals and other Documents as specified in 
Clause GW-6.3 and other relevant Clauses of the Technical 
Specifications

I

I

I

I

I
I Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

M-10.0 DIESEL ENGINE
ITEM DESCRIPTION NPC

REQUIREMENT
SUPPLIER’s [ ATA

1000 kW 300 kW 100 kW

M-10.1 DIESEL ENGINE
M-10.1.1 Fuel Rate at Required Continuous 

(for lOOOkW} & Prime (for 300kW & 
100kW) Rated Power Output and 
Reference Site Conditions
Generating Set Package

75 % Rated Load, Li/kW-hr By Supplier
50 % Rated Load, Li/kW-hr By Supplier
25 % Rated Load, Li/kW-hr By Supplier

M-10.1.2 Number of Strokes 4
M-10-1-3 Rotating Direction (Viewed from 

Flywheel Side)
By Supplier

M-10.1.4 Required Time from Starling Signal to 
Rated Speed, min.

By Supplier

M-10.1.5 Maximum Time from 'Cold Condition' 
to Rated Speed w/ Load and w/o AC 
power available for motor-driven 
auxiliaries, min.

By Supplier

M-10.1.6 Heaviest part of D/G set for 
maintenance, kg

By Supplier

M-10.1.7 Idling Speed Recommended, RPM By Supplier
M-10.1.8 Duration of Idling (max.), min. By Supplier
M-10.1.9 Minimum Load (5> Normal Speed. kW By Supplier
M-10.1.10 Maximum Load @ Normal Speed. kW By Supplier
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

Adjustment Parameters (Exponents) 
for high speed per Table 2 of ISO
3046. a, m, n, s

By Supplier

M-10.1.14 Expected Useful Life of Unit @ Rated 
Power Load. Years

Continuous: 15 
Prime: 10

M-10.1.15 Factory Acceptance Test Yes

1
I
I

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF SIX {6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

M-10.0 DIESEL ENGINE (ConVd.,...)
ITEM DESCRIPTION NPC

REQUIREMENT
SUPPLIER’S DATA

1000 kW 300 kW 100 kW

M-10.2 LUBRICATING OIL SYSTEM
M-10,2.1 Total Lube Oil System Capacity,

Liters By Supplier
M-10.2.2 Lube Oil Consumption of the

Engine, q/kwhr By Supplier

M-10.2.3 Lube Oil Pump Capacity (Engine 
Driven). m3/hr By Supplier

M-10.2.4 Lube Oil Pressure, kg/cm^g By Supplier
M-10.2.5 Lube Oil Maximum Temp,, UC

By Supplier

M-10.2.6 Lube Oil Filter (Duplex) Mesh, 
microns

Spin-on with water 
separator

M-10.2.7 Lube Oil Purifier Type & Capacity, 
m3/hr Free jet centrifuge

M-10.2.8 Lube Oil Priming Pump Capacity,
m3/hr By Supplier As Applicable

M-10.2.9 Lube Oil Cooler Type By Supplier As Applicable

M-10.3 STARTING AIR SYSTEM FOR 1000 
kW ENGINE

M-10.3.1 Starting Air Volume per kW of Engine 
Output By Supplier N/A N/A

M-10.3.2 AC Motor-Driven Air Compressor
Capacity (Quantity: 2 -1 unit/enqine) 20 minimum per unit N/A N/A

M-10.3.2a Type Reciprocating, multi
stage, piston type, 

direct or V-belt driven 
by motor

N/A N/A

U-10.3.2b Discharge Pressure (min.) 3 N/A N/A
M-103.2C Rotational speed By Supplier N/A N/A
M-10.3.2(J Cooling Air-cooled N/A N/A
M-10.3.2e Motor type TEFC N/A N/A
M-10.3.2f Motor Rating S7kW N/A N/A
M-10.3.2g Motor Power Source Voltage 480 N/A N/A
M-10.3.2h Motor Frequency/Phase 60Hz/3-phase N/A N/A
M-10.3.21 Total Weight of Assembly By Supplier N/A N/A

I Name of Firm Name & Signature of Representative

NATIONAL POWER CORPORATION

Designation

VI-TDS(MW)-25



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

 MinP21Z1287Se

I

I
1
I
I
I
I
I
I

I

M-10.( DIESEL ENGINE (ConVd.....)

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S DATA

1000 kW 300 kW 100 kW
M-10.3.3 Diesel Engine-Driven Air Compressor 

Capacity (Quantify; 2 -1 
unil/enqine). m3/hr

20 minimum per unit N/A N/A

M-10.3.3a Type Reciprocating, multi
stage, piston type, 

direct or V-belt driven 
by diesel engine

N/A N/A

M-10.3.3b Discharge Pressure (min.), Mpa 3 N/A N/A
M-10.3.3C Rotational speed, RPM By Supplier N/A N/A
M-10.3.3d Cooling Air-cooled N/A N/A
M-10.3.3e Engine Manufacturer By Supplier N/A N/A
M-10.3.3f Engine Rating, HP By Supplier N/A N/A
M-103.3g Engine Fuel Consumption, Li/kW-hr By Supplier N/A N/A
M-10.3.3h Engine No. of Cylinders By Supplier N/A N/A
M-10.3.3i Engine Speed, RPM By Supplier N/A N/A
M-10.3.3j Total Weight of Assembly, kg By Supplier N/A N/A
M-10.3.4 Air Receiver Capacity/engine, m3 0.2 minimum N/A N/A
M-10.3.4a Minimum Starting Air Pressure, 

kg/cmJg By Supplier N/A N/A
M-10.3.4t) Maximum Starling Air Pressure, 

kq/cm2q By Supplier N/A N/A
M-10.3.4O Time of Normal Start, sec. By Supplier N/A N/A

M.10.4 STARTING SYSTEM FOR
300 kW& 100 kW

M-10.4,1 Battery Capacity, AH By Supplier N/A
M-10.4.2 Starting Voltage, V 24 or 12 N/A
M-10.4.3 Starting Motor Rating, HP By Supplier N/A
M-10.4.4 Full Load Cranking Current A By Supplier N/A
U-10.4.5 Battery Charging Type By Supplier N/A
M-10.4.6 Battery Charger Charging rate By Supplier N/A

M-10.4.7 Time of Cranking, sec 30 N/A

I
I

Name of Firm Name & Signature of Representative Designation
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SID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

M-IO.O DIESEL ENGINE (Confd.....)

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S DATA

1000 kW 300 kW 100 kW
M.10.5 EXHAUST SYSTEM
M-10.5.1 Exhaust Gas Flow, m3/hr By Supplier
M.10.5,2 Exhaust Gas Temperature, °C By Supplier
M-10.5-3 Maximum Allowable Back Pressure,

mmHjO
By Supplier

M-10.5.4 Exhaust Pipe (nom. Diameter x length 
xweiqht). mmxmmxka

By Supplier

M-10.5.5 Silencer (nom. Diameter x length x 
weight), mmxmmxka

By Supplier

M-10.5.6 Structural Steel Supports for 
stack/silencer, ASTM

A 36

M-10.5.7 Exhaust Pipe and Silencer Material, 
ASTM A106 or as required

M.10.6 INTAKE AIR SYSTEM
M-10.6.1 Air Intake Valve (Free Air). m3/hr By Supplier
M-10.6.2 Air Filter Type Dry type
M-10.5.3 Turbocharger Type By Supplier
M-10.6.4 Turbocharger RPM By Supplier
M-10.6.5 Charge Air Cooler Type By Supplier
M-10.6.6 Total Air Flow Required for Ventilation 

& Combustion, m3/hr By Supplier

M.10.7 COOLING SYSTEM (Coolant for initial filling shall be provided by Supplier per Engine)
M-10.7.1 HT Total Cooling Water Capacity,

Liters By Supplier
M-10,7.2 LT Total Cooling Water Capacity,

Liters By Supplier As Applicable

M-10.7,3 HT Cooling Water Pump Capacity 
(Engine Driven), m3/hr By Supplier

M-10.7.4 LT Cooling Water Pump Capacity 
(Engine Driven), m3/hr By Supplier As Applicable

M-10-7.5 HT Thermostatic Valve Range, CC By Supplier
M-10.7.6 LT Thermostatic Valve Range, °C By Supplier As Applicable

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

M-10.C DIESEL ENGINE (ConVd..,,,)
ITEM DESCRIPTION NPC SUPPLIER’S DATA

REQUIREMENT 1000 kW 300 kW 100 kW

M-10.7.7 Radiator Type
Outdoor,

Horizontal (for 1000 
kW only)

M-10-7.8 Required Power for Radiator Fans, 
kW By Supplier

M-10.7.9 Radiator Fan Air Flow
Designed for Continuous Operation 
@ specified ambient Conditions, 
m3/hr

By Supplier

M-10.7.10 Total Radiated Heat to Ambient, 
kW/hr By Supplier

M-10.7.11

Radiator Dimensions (1 x w x h) 
Designed for Continuous Operation @ 
specified ambient Conditions, m x m x 
m

By Supplier

M-10.7.12 Core Material Aluminum
M-10.7,13 HT Expansion Tank Capacity and

Elevation, Liters &m By Supplier
M-10.7.14 LT Expansion Tank Capacity and

Elevation, Liters & m By Supplier
M-10.7.15 Recommended cooling water 

properties such as ph, hardness,
TDS, etc., ASTM
PH Value, ppm By Supplier
Total Hardness By Supplier
TDS, ppm By Supplier
Chloride By Supplier
Sulfate, ppm By Supplier
Silica, mg/I By Supplier
Iron, ppm By Supplier
Conductivity, uS/cm By Supplier

M-10.8 FUEL SYSTEM
M-10,8.1 Fuel Feed Pump Capacity 

(Engine Driven). m3/hr
By Supplier

M-10.8.2 Discharge Head of Feed Pump, m By Supplier
M-10.8.3 Fuel Filter (Duplex for 1000 kW) Type 

and Mesh, microns
Spin-On Full Flow

M-10.8.4 Injection Nozzle Type By Supplier

Name of Firm Name & Signature of Representative Designation
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BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

M-10.0 DIESEL ENGINE (Confd.....)
ITEM DESCRIPTION NPC

REQUIREMENT
SUPPLIER’S DATA

1000 kW 300 kW 100 kW
M-10.8.5 Fuel Day Tank
M-10.8.5a Fuel Day Tank Capacity, m3 2.4 (per lOOOkWGS)

1 (per 300kW GS)
1 (per lOOkWGS)

fAIO.S.Sb Fuel Day Tank Dimensions, L x W x 
H(m) By Supplier

M-10.8.5C Day Tank Elevation {Floor Elev. as 
reference), m Refer to Bid Drawing

M-10.8.5d Day Tank Plate Material, ASTM A 36
IA10.8.5e Day Tank Plate Thickness, mm 5 minimum
M-10 8.51 Structural Steel Supports for Elevated

Day Tank, ASTM A 36

M-10.8.6 Leak Fuel Tank
M-10.8.6a Leak Fuel Tank Capacity, m3 1 (for 2 qensets) N/A N/A
1^10.8.68 Leak Fuel Tank Dimensions, L x W x 

H(m) By Supplier N/A N/A

M-10.8.6C Day Tank Plate Material, ASTM A 36 N/A N/A
M-10.8.6d Day Tank Plate Thickness, mm 5 minimum N/A N/A
M-10.8.7 Fuel Oil Transfer Pump (Day Tank 

Filling)
M-108.7a Pump

a.1 Type (Outdoor) Gear N/A N/A
a.2 Quantity 2(1 per engine) N/A N/A
a.3 Capacity, m3/h 5 N/A N/A
a.4 Total Head, m 30 N/A N/A
a.5 Speed, RPM By Supplier N/A N/A
a.6 Efficiency, % By Supplier N/A N/A
a.7 Power Required, HP s 3 N/A N/A
a.8 Material; N/A N/A

Casing Cast Iron N/A N/A
Gear Ductile Iron N/A N/A
Shaft H.Gr. Carbon Steel N/A N/A

a.9 Weight, kg By Supplier N/A N/A

I
I

I Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MlnP21Z1287Se

I M-10.0 DIESEL ENGINE (rCo/7rd....J
ITEM DESCRIPTION NPC

REQUIREMENT
SUPPLIER’S DATA

1000 kW 300 kW 100 kW
M-10.8.7b Motor N/A N/A

b.1 Type & Protection (Outdoor) By Supplier N/A N/A
b.2 Insulation Class By Supplier N/A N/A
b.3 Rating: N/A N/A

Voltage, V 480 N/A N/A
Power Output, HP s 3 N/A N/A
Phase 3 N/A N/A

b.4 Current at Rated Voltage: N/A N/A
Full Load. A By Supplier N/A N/A
Locked Rotor, A By Supplier N/A N/A

b.5 Weight, kg By Supplier N/A N/A
M-10.8.8 Leak Fuel Pump N/A N/A
M-10.8.8a Pump N/A N/A

a.1 Type (Outdoor) Gear N/A N/A
a.2 Quantity 1 (for 2 gensets) N/A N/A
a.3 Capacity, m3/h 5 N/A N/A
a,4 Total Head, m 30 N/A N/A
a.5 Speed, RPM By Supplier N/A N/A
3.6 Efficiency. % By Supplier N/A N/A
a.7 Power Required, HP £ 3 N/A N/A
a.8 Material: N/A N/A

Casing Cast Iron N/A N/A
Gear Ductile Iron N/A N/A
Shaft H.Gr. Carbon Steel N/A N/A

a.9 Weight, kg By Supplier N/A N/A
M-10.8.8b Wofor N/A N/A

b-1 Type & Protection (Outdoor) By Supplier N/A N/A
b.2 Insulation Class By Supplier N/A N/A
b.3 Rafing: 480 N/A N/A

Voltage, V By Supplier N/A N/A
Power Output, HP £ 3 N/A N/A
Phase 3 N/A N/A

b.4 Current at Rated Voltage: N/A N/A
Full Load, A By Supplier N/A N/A
Locked Rotor, A By Supplier N/A N/A

b.5 Weight, kg By Supplier N/A N/A

I

I

I
I
I

I Name of Firm Name & Signature of Representative Designation
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I BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MlnP21Z1287Se

M-10.0 DIESEL ENGINE (Confd....,)
ITEM DESCRIPTION NPC

REQUIREMENT
SUPPLIER’S DATA

1000 kW 300 kW 100 kW

M-10.9 ENCLOSURE For 1000 kW
GENSETS

M-10.9.1 Manufacturer By Supplier N/A N/A
M-10.9.2 Type (Designed to withstand wind 

Veiocity of 250 km/hr)
Modular,

Pre-fabricated N/A N/A
M-10-9.3 Max. Sound Pressure Level (g 1-m 

distance from any point of enclosure, 
dBA

85 N/A N/A

M-10.9.4 Dimensions (L x W x H), m x m x m 12x4x5 minimum N/A N/A
M-10-9.5 Access Door Hinges Stainless Steel N/A N/A
M-10.9-6 AC Lighting Outside and Inside with 

DC Emergency lighting Outside and 
Inside

Included
N/A N/A

M-10.9.7 Enclosure Walls Thickness (Outer),
mm 3 minimum N/A N/A

M-10.9.8 Enclosure Wails Thickness (Inside), 
mm 1.5 minimum N/A N/A

M-10.9.9 Enclosure Roof Thickness (Inside),
mm 3 minimum N/A N/A

M-10.9.10 Enclosure Material, ASTM A 36 N/A N/A
M-10.9.11 Insulation Thickness/Material, mm/ By Supplier N/A N/A
M-10.9.12 Hinges Material Stainless Steel N/A N/A
M-10.9.13 Insulation Materials Oil-water resistant, 

fire retardant 
insulation and sound 
attenuating material

N/A N/A

M-10.9.14 Portable Fire Extinguishers Included N/A N/A
M-10.9.15 Fire Detection & Alarm System 

(with addressable type interface 
module)

Included for each 
enclosure

N/A
N/A

M-10.9.16 Total Weight (Genset, Auxiliaries & 
Enclosure), kg By Supplier N/A N/A

I

I

I
I

I
Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DEUVERY, INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

I

I

I

M-10.0 DIESEL ENGINE (Confd.....)
ITEM DESCRIPTION NPC

REQUIREMENT
SUPPLIER’S DATA

1000 kW 300 kW 100 kW

M-10.10
ENCLOSURE For 1 x 300 kW and 1
X100 kW GENSETS
(Weatherproof)

M-10.10.1 Manufacturer By Supplier N/A
M-10.10.2 Max. Sound Pressure Level @ 1-m

distance. dBA
85 N/A

M-10.10.3 Dimensions (L x W x H), m By Supplier N/A
M-10.10.4 Enclosure Walis Thickness, mm 2 minimum N/A
M-10.10.5 Enciosure Roof Thickness, mm 2 minimum N/A
M-10.10.6 Enclosure Material, ASTM A 36 N/A
M-10-10.7 Hinges Material Stainless Steel N/A

M-10.10.8 Insulation Materials
Oil-water resistant 
and fire retardant 

insuiation and sound 
attenuating materiai

N/A

M-10.10.9 Total Weight (Genset, Auxiliaries & 
Enciosure), kq

By Supplier N/A

M.10.11 ENGINE-MOUNTED METERING
AND INDICATION
(Minimum Requirements) for 1000
kW Gensets

M-10,11.1 Engine RPM Meter (RPM)* Included N/A N/A
M-10-112 Turbocharger RPM Meter (RPM) * Included N/A N/A
M-10.1U Fuel Oil Engine Inlet Pressure (kg/cm2)

* Included N/A N/A

M-10.11.4 Lube Oil Engine inlet Pressure 
(kq/cm2) * Included N/A N/A

M-10.11.5 Lube Oil Filter Inlet Pressure (kq/cm2) Included N/A N/A
M-10.11.6 HT Cooling Water Engine Inlet

Pressure (kq/cm2) *
Included N/A N/A

W-10-11.7 LT Cooling Water Engine Inlet
Pressure (kq/cm2) *

Included N/A N/A
M-10.11.8 Starting Air Pressure (kq/cm2)* Included N/A N/A
M-10.11.9 Charge Air A/C Outlet Pressure 

(kq/cm2) * Included N/A N/A
M-10,11.10 Turbocharger Lube Oil Inlet Pressure 

(kg/cm2) * Included N/A N/A

NOTE: 1. Above metering marked *shall be Installed on the 1000 kW Engine Gauge Board. Other metering 
specified are locally mounted metering.

E
Name of Firm Name & Signature of Representative Designation
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BIO DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP2121287Se

M-10.0 DIESEL ENGINE (Confd.... )
ITEM DESCRIPTION NPC

REQUIREMENT
SUPPLIER’S DATA

1000 kW 300 kW 100 kW
M-10.11,11 HT Cooling Wafer Engine Inlet 

Temperature. °C
Included N/A N/A

M-10.11.12 HT Cooling Water Engine Outlet 
Temperature, °C

Included N/A N/A

M-10.11-13 LT Cooling Water Engine Inlet 
Temperature, °C

Included N/A N/A

M-10.11.14 LT Cooling Water A/C Outlet
Temperature. °C Included N/A N/A

M-10.11.15 Lube Oil Engine Inlet Temperature,
°C Included N/A N/A

M-10.11,16 Charge Air A/C Outlet Temperature,
°C Included N/A N/A

M-10.11.17 Each Cylinder Outlet Exhaust Gas 
Temperature, °C

Included N/A N/A
M-10.11-10 Turbocharger Exhaust Gas Inlet

Temperature, °C
Included

N/A N/A
M-10.11.19 Turbocharger Exhaust Gas Outlet

Temperature, °C
Included N/A N/A

M-10.11.20 Other instruments shown on the 
attached P & 1 Diagrams

Included N/A N/A

M-10.12 ENGINE METERING AND 
INDICATION at GCPP for 300 kW 
&100kWqensets

M-10.12.1 RPM Meter (RPM)** Included N/A
M-10,12.2 Hours Run Counter (hours) ** Included N/A
M-10.123 Oil Pressure (kq/cm2) ** Included N/A
M-10.12.4 Oil Temperature (°C) ** Included N/A
M-10.12.5 Cooling Water Temp. {°C) ** Included N/A
M-10.12.6 Cylinders Exhaust Gas Temperature 

J^C)
Optional N/A

M-10.12.7 Battery Voltage (V) Included N/A
M-10.12.8 Ready to Start Included N/A
M-10.12.9 Remote Control Position Indication Included N/A

I

I
I NOTE: 2. Above metering/confrol points marked **shall also be installed at the 300 kW & 100 kW 

Genset Enclosure-mounted panel with viewing window.

I
Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUGAREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

M-10.0. DIESEL ENGINE {ConVd.....)
ITEM DESCRIPTION NPC

REQUIREMENT
SUPPLIER’S DATA

1000 kW 300 kW 100 kW
M-10.13 METERING AND INDICATION @ 

CONTROL ROOM’S GCP PANEL, 
LCD DISPLAY (Minimum 
Requirements) for 1000 kW
Gensets

M-10.13-1 Engine RPM Meter (RPM) + Included N/A N/A
M-10.13.2 Turbocharger RPM Meter (RPM) Included N/A N/A
M-10.13.3 Hours Run Counter (hours) + Included N/A N/A
M-10.13,4 Fuel Oil Engine Inlet pressure 

(kq/cm2)
Included N/A N/A

M-10-13.5 Lube Oil Engine Inlet Pressure 
(kg/cm2) +

Included N/A N/A

M-10.13.6 Lube Oil Filler Inlet Pressure (kq/cm2) Included N/A N/A
M-10.13.7 HT Cooling Water Engine Inlet 

Pressure (kq/cm2)
Included N/A N/A

M-10.13.8 LT Cooling Water Engine Inlet
Pressure (kq/cm2)

Included N/A N/A

M-10.13.9 Startinq Air Pressure (kq/cm2) Included N/A N/A
M-10.13.10 Cha^e Air A/C Outlet Pressure

(kq/cm2) Included N/A N/A

M-10.13.11 Turbocharger Lube Oil Inlet Pressure 
(kq/cm2) Included N/A N/A

M-10-13.12 HT Cooling Water Engine Inlet 
Temperature (°C)

Included N/A N/A

M-10.13.13 HT Cooling Water Engine Outlet 
Temperature (°C) +

Included N/A N/A

M-10.13.U LT Cooling Water Engine Inlet 
Temperature (°C)

Included N/A N/A

M-10.13.15 LT Cooling Water A/C Outlet Temp 
(°C) Included N/A N/A

M-10-13.16 Lube Oil Engine Inlet Temperature 
(°C) Included N/A N/A

M-10.13.17 Charge Air A/C Outlet Temperature 
(CC) Included N/A N/A

M-10.13.18 Each Cylinder Outlet Exhaust Gas 
Temperature (0C)

Included N/A N/A

M-10.13.19 Turbocharger Exhaust Gas Inlet 
Temperature (°C)

Included N/A N/A

M-10.13.20 Turbocharger Exhaust Gas Outlet 
Temperature (°C)

Included N/A N/A

M-10.13.21 Oil Mist Density of Specified
Crankcase (Mq/L) +

LED Bar Graph N/A N/A

I

I

I

1

NOTE: 3. Above metering marked* shall also be provided with Discrete Metering (redundant) on the 
1000 kW Generator Control Protection Panel (GCPP)

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

M-10.C DIESEL ENGINE (Confd....,)
ITEM DESCRIPTION NPC SUPPLIER’S DATA

REQUIREMENT 1000 kW 300 kW 100 kW
M.10.14 ENGINE PROTECTION AND

ALARM, LCD DISPUY (Minimum 
Requirements) for 1000 kW
Gensets

M-10.14.1 Power OnA Included N/A N/A
M-10.14.2 Engine RunA Included N/A N/A
M-10.14.3 Start Failure A Included N/A N/A
M-10,14,4 Engine OverspeedA Included N/A N/A
M-10.14.5 Turbocharger Overspeed Included N/A N/A
M-10.14,6 Fuei Oil Engine Inlet Pressure Low Included N/A N/A
M-10.14,7 Fuel Oil Filter Differential Pressure

High
Included N/A N/A

M-10.14.8 F.O. Day Tank Level High Included N/A N/A
M-10.14,9 F.O. Day Tank Level Low Included N/A N/A
M-10-14,10 Leak Fuel Tank Level High Included N/A N/A
M-10.14.11 F.O. Storage Tank # 1 Level Low Included N/A N/A
M-10.14.12 F.O. Storage Tank # 2 Level Low Included N/A N/A
M-10.14.13 Lube Oil Engine Inlet Pressure LowA Included N/A N/A
M-10.14,14 Lube Oil Filter Differential Press, High Included N/A N/A
M-10.14.15 Lube Oil Engine Inlet Temperature

High
Included N/A N/A

M-10.14.16 Turbocharger Lube Oil Inlet Pressure
Low

Included N/A N/A

M-10.14,17 LT Cooling Water Engine Inlet
Pressure Low

Included N/A N/A

M-10.14.18 LT C,W. Expansion Tank Level Low Included N/A N/A
M-10.14.19 HT Cooling Water Engine Inlet

Pressure Low
Included N/A N/A

M-10.14.20 HT Cooling Water Engine Outlet 
Temperature HighA

Included N/A N/A

M-10.14,21 HT C.W, Expansion Tank Level Low Included N/A N/A
M-10.14.22 Turbocharger Exhaust Gas Inlet 

Temperature High
Included N/A N/A

M-10,14.23 Turbocharger Exhaust Gas Outlet 
Temperature High

included N/A N/A

I

I
NOTE: 4. Above metering marked A shall also be provided with Discrete Status Indicators (redundant) on 

the 1000 kW Generator Control Protection Panei (GCPP)

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

M-10.0 DIESEL ENGINE rConrd... )

I

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S DATA
1000 kW 300 kW 100 kW

M-10-14.24 Exhaust Gas Temperature Deviation 
from Average of Cylinders Outlet
High'

Included N/A N/A

M-10.14.25 Charge Air After Cooler Outlet 
Temperature Hiqh

Included N/A N/A

M-10-14.26 Starting Air Pressure Low Included N/A N/A
M-10.14.27 Oil Mist Density in Any of Crankcase 

High
Included N/A N/A

M-10.14.28 Oil Mist Density in Any of Crankcase 
Hiqh A

Included N/A N/A

M-10.14.29 Annunciator Window with Common 
Audio alarm A

Included N/A N/A

M-10.15 ENGINE PROTECTION AND
ALARM for 300 kW&100kW
Gensets

M-10-15.1 Engine Overspeed Included N/A
M-10.15.2 Lube Oil Pressure Low Included N/A
M-10,15.3 Lube Oil Temperature High Included N/A
M-10.15.4 Cooling Water Temp. High Included N/A
M-10,15.5 Cooling Water Temp. Low Optional N/A
M-10.15.6 Fuel Day Tank Level High Included N/A
M-10.15.7 Fuel Day Tank Level Low Included N/A
M-10.15.8 Battery Voltage High Included N/A
M-10.15.9 Battery Voltage Low Included N/A

M-10.15.10 Failure to Crank Included N/A
M-10.15.11 Overcrank Included N/A
M-10.15.12 Annunciator Window with Common 

Audio alarm
Included N/A

NOTE: 4. Above metering marked A shall also be provided with Discrete Status Indicators (redundant) on 
the 1000 kW Generator Control Protection Panel (GCCP).

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

M-10.C DIESEL ENGINE (Cont’d.....)
ITEM DESCRIPTION NPC SUPPLIER’S DATA

REQUIREMENT 1000 kW 300 kW 100 kW
M.10.16 HUMAN MACHINE INTERFACE 

CONTROL, LCD DISPLAY for 1,000 
kWGensets

M-10.16.1 Local/Remote (Selector Switch) Included N/A N/A
M-10.16.2 Start/Stop (Push Buttons) Included N/A N/A
M-10.16.3 Emergency Stop (Push Button) Included N/A N/A
M-10.16.4 Reset (Push Button) Included N/A N/A
M-10.16.5 Lamp Test (Push Button) Included N/A N/A
M-10.16.6 Aipha/Numeric Screen (Touch Screen 

LCD Display)
Included N/A N/A

M-10.16.7 Discrete Status Indicators (See Note
4 above - pages VI‘TDS(MW)-34 & 
35)

Included N/A N/A

M.10.17 HUMAN MACHINE INTERFACE 
CONTROL for 300 kW & lOOkW 
Gensets

M-10.17.1 Manual Start/Stop *** Included N/A
M-10.17-2 Auto/Remote Start Included N/A
M-10.17,3 Test Run Auto Included N/A
M-10-17.4 Emergency Stop*** Included N/A
M-10,17.5 Alpha/Numeric Screen Included N/A
M-10,17.6 Discrete Status Indicators Included N/A
M-10.17.7 Fault Reset Included N/A

I

NOTE: 5. Above monitoring/control points points marked' 
mounted panel with viewing window.

■*s/ia// also be provided at Genset Enclosure-

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

PART II - TECHNICAL DATA SHEETS 

EW- ELECTRICAL WORKS 

TABLE OF CONTENTS

SECTION DESCRIPTION PAGE

DOCUMENTS TO BE SUBMITTED DURING BID OPENING lll-TDS(EW)-1

E-1.0 AC Generator III-TDS(EW)-2

E-2.0 Generator Transformer III-TDS(EW)-2
DOCUMEN
QUALIFIO
(Reference
Brochures

TS TO BE SUBMITTED DURING POST 
\TION but not limited to: 
for the Approval of Manufacturer’s 

/Drawinqs)
III-TDS(EW)-4

E-3.0 Generator Control and Protection Panel III-TDS(EW)-5

E-4.0 Auxiliary Transformer !II-TDS(EW)-5

E-5.0 Auxiliary Transformer Panel with Motor Control Center III-TDS(EW)-5

E-6.0 Power, Control and Instrumentation Cables III-TDS(EW}*6

E-7.0 Bus Conductor III-TDS{EW)-7

E-8.0 Grounding System lll-TDS(EW)-7

E-9.0 Disconnect Switch lll-TDS(EW)-8

E-10.0 Fuse Disconnect Switch with Lightning Arrester 
Combination ll!-TDS(EW)-8

E-11.0 Spare Parts III-TDS(EW}-9

NATIONAL POWER CORPORATION _ j)
VI-TDS (EW)-i



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MlnP21Z1287Se

PART II

TECHNICAL DATA SHEETS

EW-Electrical Works

I

Section E-1.0-E-2.0

Documents to be Submitted during the Bid Opening

1. The following Technical Data Sheets shall be fiiled-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-13.3) 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 DOCUMEm'S

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

E-1.0 AC GENERATOR

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

E-1.1 Manufacturer By Supplier
E-1.2 Place of Manufacture By Supplier
E-1.3 Generator Model By Supplier

E-1.4 Type

Rotating Field 
Synchronous AC 

Generator, PMG Type 
with AVR

E-1.5
Minimum Rated Power 
Output at 0.8 Power
Factor, kW

100, 300 & 1000

E-1.6 Duty/ Operation Continuous

E-1.7 Overload Capability 10% of rated power 
output

E-1.8 Rated Voltage, V

For 100 kW & 300 kW 
D/G: 480 V

For 1000 kW D/G:
4160 V

E-1.9 Frequency, Hz 60
E-1.10 No. of Phase 3
E-1.11 Winding Pitch 2/3

E-1.12 Rated Speed

For 100 kW & 300 kW 
D/G:

1800 RPM
For 1000 kW D/G:

900 RPM

E-1.13 Insulation Class

For 100 kW & 300 kW 
D/G:

Class H shall be used for 
both the armature and 

field windings
For 1000 kW D/G; 

Class F shall be used for 
both the armature and 

field windings

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-1.14 Temperature Rise

For 100 kW & 300 kW 
D/G:

Class F at rated load
For 1000 kW D/G: 

Class B at rated load

E-2.0 GENERATOR TRANSFORMER

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-2.1 Manufacturer By Supplier
E-2.2 Place of Manufacture By Supplier
E-2.3 Transformer Model By Supplier

E-2.4 Minimum Rated Capacity, 
kVA 150, 400 & 1250

E-2.5 No. of Phase 3
E-2.6 Rated Voltage

a. Primary, kV

For 150 kVA & 400 kVA 
Transformer: 0.48

For 1250 kVA 
Transformer: 4.16

b. Secondary, kV 13.8

E-2.7

Transformer Guaranteed 
Losses at Rated kVA, 
Voltage, Frequency and 
Temperature
a. No-Load Losses, Watts By Supplier
b. Load Losses, Watts By Supplier
c. Total Losses (a+b). 

Watts By Supplier

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP2121287Se

I PART II

TECHNICAL DATA SHEETS 

EW - Electrical Works 

Section E-3.0 - E-11.0

Documents to be Submitted during the Post Quaiiflcation 
but not iimited 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- 
13.3) 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
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BID DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

E-3.0 GENERATOR CONTROL & PROTECTION PANEL

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-3.1 Manufacturer By Supplier

E-3.2 Generator Circuit Breaker

For Pandami DPP & 
Pangutaran DPP: 

Molded Case
Circuit Breaker

For Siasi DPP: Vacuum 
Circuit Breaker

a. Manufacturer By Suppiier
b. Model By Suppiier
c. Continuous Current 

Rating
Refer to

Single Line Diagram

E-4.0 AUXILIARY TRANSFORMER

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-4.1 Manufacturer By Suppiier

E-4.2 Transformer Model By Supplier

E-4.3 Rated Capacity, kVA 500

E-4.4 No. of Phase 3

E-4.5 Rated Voitage
Primary, kV 13.8

Secondary, kV 0.48

E-5.0 AUXILIARY TRANSFORMER PANEL WITH MOTOR CONTROL CENTER

ITEM DESCRIPTION
NPC

REQUIREMENTS
SUPPLIER’S

DATA

E-4.1 Manufacturer By Supplier

E-4.2 Place of Manufacture By Supplier

E-4.3 Rated Voltage, V 480V

E-4.4 Rated Operating
Frequency,Hz 60

E-4.5 Circuit Breaker Type Compaq molded case 
circuit breaker with solid

Name of Firm Name & Signature of Representative Designation
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I BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MmP21Z1287Se

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

state trip unit with built in
overcun-ent and thermal 

magnetic relays

E-6.0 POWER, CONTROL & INSTRUMENTATION CABLE

I
I

I

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

15kV Power Cable
E-5.1 Manufacturer By Supplier

E-5.2

Continuous current
carrying capacity of
conductor at 90*0
Operating Temperature

Manufacturer's Data

E-5.3 Conductor Cross-Section, 
mm2

Refer to
Single Line Diagram

E-5.4 Conductor Material Annealed Copper

E-5.5 Insulation Material Cross-linked 
polyethylene (XLPE)

600V Power, Instrumentation and Control Cable
E-5.6 Manufacturer By Supplier

E-5.7 Type
a. Power THHN/THWN-2

b. Control &
Instrumentation Royal Cord

E-5.8

Continuous current
carrying capacity of
conductor at 75*C
Operating Temperature

a. THHN/THWN-2 Refer to
Single Line Diagram

b. Royal Cord By Supplier

E-5.9 Conductor Material Annealed Copper

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EWH



I

BIDDOCUMErOS

SECTION VI - TECHNICAL SPECIFICATIONS

E-7.0 BUS CONDUCTOR

SUPPLY. OEUVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMEMT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-5.1 Manufacturer By Supplier

E-5.2 Type designation Aluminum Conductor 
Steel Reinforced (ACSR)

E-5.3 Conductor size Refer to
Single Line Diagram

E-5.4 Ampacity, A 230, 270 & 530

E-8.0 GROUNDING SYSTEM

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-6.1 Grounding connection Exothermic

E-6.2
Permissible temperature 
rise of grid copper 
conductor, °C

300

E-6.3 Grid conductor
a. Manufacturer By Supplier
b. Minimum Size, mm2 100

c. Material
tin-annealed copper 
stranded conductor 

(bare)
E-6.4 Bonding Conductor

a. Manufacturer By Supplier
b. Size, mm2 30 & 5.5

c. Material
tin-annealed copper 

stranded conductor with 
1.2 kV PVC Insulation

E-6.5 Copper Ground Rod
a. Manufacturer By Supplier
b. Diameter, mm >19 mm
c. Length/section, m > 3 m

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

E-9.0 DISCONNECT SWITCH

ITEM DESCRIPTION
NPC

REQUIREMENTS
SUPPLIER’S

DATA

E-7.1 Manufacturer By Supplier

E-7.2 Type Bypass Switch

E-7.3 Nominal System Voltage, 
kV 13.8

E-7.4 Continuous Current Rating, 
A 800

E-7.5 Lightning Impulse
Withstand Rating, kV 110

E-7.6 Interrupting Rating, kA 
asym 12

E-10.0 FUSE DISCONNECT SWITCH WITH LIGHTNING ARRESTER COMBINATION

ITEM DESCRIPTION
NPC

REQUIREMENTS
SUPPLIER’S

DATA

E-7.7 Manufacturer By Supplier

E-7.8 Rated voltage, kV 15

E-7.9 Frequency, Hz 60

E-7.10 BIL, kV 110

E-7.11 Ampere Frame 100

E-7.12 Interrupting Capacity, kA 10

E-7.13 Fuse Link

a. Type
Universal button head 

design

b. Current Rating, A Refer to
Single Line Diagram

E-7.14 Lightning Arrester

a. Type
Metal Oxide Varistor 

(MOV), gapless

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MlnP21Z1287Se

E-11.0 SPARE PARTS

ITEM DESCRIPTION3 QTY.1 UNIT PRICE TOTAL , 
PRICE 2

E-8.1
Generator Circuit Breaker 
for Generator Control & 
Protection Panel

1 Set for 100
kW D/G Set.

1 Set for 
300kW D/G 

Set & 1 Set for 
lOOOkW D/G 

Set

E-6.2

E-8.3

E-8.4

E-8.5

E-8.6

E-8.7

E-8.8

E-8.9

E-8.10

Note:

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

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
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BID DOCUMENTS

SECTION VII - SCHEDULE OF REQUIREMENTS

SUPPLY. DEUVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL 6ENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP2121287Se

SECTION VII

SCHEDULE OF 

REQUIREMENTS

(BID PRICE SCHEDULE)

NATIONAL POWER CORPORATION VIl-BPS-i



SIO DOCUMENTS

SECTION VII • SCHEDULE OF REQUIREMENTS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MlnP2121287Sa

SECTION VII - SCHEDULE OF REQUIREMENTS 

(BID PRICE SCHEDULE)
BPS.1 - SUMMARY

SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU
SPUG AREAS UNDER PACKAGE 21 REV 02

ITEM
NO. PARTICULARS TOTAL AMOUNT IN FIGURES TOTAL PESO EQUIVALENT

Foreign Currency Phil. Peso Phil. Peso
1.0 Siasi DPP
2.0 Panqutaran DPP
3.0 Pandami DPP

TOTAL AMOUNT

Name of Bidder Name and Signature of Authori2ed Representative Designation

VII-BPS(SUM)-1



BIO DOCUMENTS

SECTION VII-SCHEOULE OF REQUIREMENTS
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
2 X1000 KW StASI DIESEL POWER PLANT

SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONINO OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUQ AREAS UNDER PACKAGE 21 REV 02

MI<iP2121287S«

llftm
No.

Detcripllon ol Work or Matenalt QTY.- UNIT

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUEO
 FROM ABROAD

UnU Prtct of 
Good! or 
Ssrvicea 

Foroijn Currenc/
()-

Import Djlie$ S
other Ltviei 

Imposed by Phd. 
GovL

(Phil. Peso)

Vabt Added Tax 
and other Taiei 
Imposed by PhB, 

Govt
(Phn. Peso)

Local Transport 
from Pul to 
Delivery Site

•••(Phil. Peso)

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO 8E SUPPLIED FROM WITHIN THE PHILIPPINES

Unit Prioe ol 
Goods or 
Services 

(Phn. Peso)

Value Added Tax 
and other Taxes 
Imposed by Phn. 

GovL
(Phil. Peso)

Local Transport 
from Plant to 
Delivery Site 

•"(Phil. Peso)

TOTAL PRICE

Forex Curency 
(ExC)

Local Cumency 
Portion (PM. 

Peso)
((F»G*H) X C) or 

({l*J*K) X C>

(A) <B> (C) (D) (E) (F) (G) (H) (I) (J) (K) (L) (M)

At
GENERATING SET(S)
1000 kW Net Continuous Power Output Containerized Diesel Enjlns-
Qeneralor Set In-nns Type MulU-CyEnder AirangemenL 41S0 V. 3- 
pnase. 60 hertz. 900 RPM (maximum), equipped wtih turbocharger, 
charged air coder, oleciro-hydraulic governor (microprocessor based), 
direct fuel InjecSon comdele wiin assodaled auxiliaty equipment and 
respective piping systems for lubricating system, engine cooling 
syslom. Intake air and exhaust gas system, fuel on system, starting 
air systom, conirols and protection equipment (generator conlrol S 
protodlon panel, auxiliary motor control, monitoring & prelection 
equipment S Ita accessories). 5 sets of O S M manuels, eontalnerizeo 
(pre-labrlcated/pre-assembled sound allenueted & weather protective 
enclosure), and other accessories and services as described In the 
technical specifications Including Inslailatlon works and alignment.

2 sets

SUB-TOTAL A
(Amount In Words)

a.
B.I

POWER TRANSFORMER(S)
1260 kVA 4l60V/13.6kV, 34>hase. 60Ha Generalor-Transfotmer 
complele with the required Accessories and ProlecUon Devices 
Grounding Materials and other appurtenances in accudanca with the 
Technical Spoclficalions, Technical Data Sheets and as shown on the 
Bid Drawings.

2 sets

SUB-TOTAL B
(Amount In Words)

Code Counirv of Origin
US United Staiea

Notes: Final delivery site of all equipment/materials shall be at the plant site slated above
II more is a discrepancy cry the numbers/unlls/sels/quantiUea between or among tha technical provision and Schedule ol Requiremonts (SOR), SOR shat pravad 

• Bidders Shan omor a code representing me Country of Origin of ad Imported equipmenLmalorlals and accessories 
n Cost ol equipmenL freighL tnsurarvee, etc. upIoPhn, port of entry. Refer to IT3-16.1(b)
M Urut Pnee (or Local Transportallon, insurance and other local cosis Inudenlal to delivery cA me goods Irom the Phi port of entry to rmal delivery sits

Name of Sidder

NxrroNxi powen conPOAArrort

Name and Signature of Authorized Representative

DTi)
Dc&iQndt^

VI-QPS(Srt>1



BIO OOCUME^^■S

SECTION VII-SCHEDULE OF REQUIREMENTS
SECTION VII - SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
2 X1000 KW SIASI DIESEL POWER PLANT

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONINQ OF SW ($) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MlnP21Z1287S9

Item
No. Doicrlpllon of Work or Malorlols QTY.- UNIT

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPrUEO
FROM ABROAD

Unll Pric* of 
Cood$ or 
So[vlc«i 

Foreign Currency 
(tM

Impoil DutieiS 
oiner Levies 

Imposed by PMI. 
Govt.

(PhO. Peso)

Value Added Tax 
and other Taxes 
Imposed by Phil. 

GovL
(Phil, Peso)

Local Transport 
Irorn Port to 
Delivery Slle 

***(Phll, Peso)

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WtTRlN THE PHILIPPINES

Unit Prtci of 
Goods or 
Services 

(Phil. Peso)

Value Added Tax 
and other Taxes 
Imposed by Phil. 

GovL
(Phil. Peso)

Local Transport 
from PlanI to 
Delivery Slle 

***(Phil. Peso)

TOTAL PRICE

Forei Currency 
(ExC)

Local Currency 
Portion (PWl. 

Peso)
((F*Q‘H|xC)or

({l*J‘K)xC)

(A) (B) (C) (D) (6) IF) (G) (H) (I) (J) (K) (L) (M)
C. OTHER MECHANICAL WORKS

C.1

C.2

Relocaljon of existing Water Tank Including accessories
Interconnection works with the common pipLig and existing piping 
sjslems and associated slruclural steel supports. Including any 
required excavation and backfilling woikl.

1 lot

Fuel oil, lubncaUng oil, lubncants, coolant, chemicals and other 
consumables required during the Initial filing, start-up, pre-test and pre 
commissioning Including fuel oil lo be used during a re-lest of 
performance test as described In Clause GW-9.0 of ihe lechnica 
specifications.

1 lot

C.3 Ajr Starting System
C.3.1 Air Compressor Sel (consisting of 1 Olesel Driven S 1 Motor Orfven

per genset). 20 m'/tv minimum capacity Q 30 bars discharge 
pressure complete wiin associated valves, drain trap, relief vaNe. 
pressure gauges, controls and Inslrumenlation i tools and 
accessories including Installation worki as described In the lechnica 
specifications and as shown on the bid drawings.

2 sets

C.3.2 Air Receivers, 200 Lllen minimum capacity designed lor 30 bars 
working pressure, complete wilh associated valves, relief valve 
Instrumentation and other necessary accessories Including installation 
works as desenbed in the techical specifications and as shown on the 
Old drawings.

2 sets

Notes: Final delivery site of a) eouipmenl/maionais shall be al the plant site slated above
if there is a discrepancy on theu.mpo.'S.'un.'.s.'SeIV'q-unLt  cs between or among the technical provision and Schedule of Requirements (SOR). SOR shal prevaB 

X Bidders shaD enter a code representing the Counlry of Origin of an imported equipment materials and accessories 
•• Cost of eguipmenL freight, Insurance, etc. uplo Phi. port of entry. Refer to rT8>16.1(b)

*w Unit Price for Local Transportation, insurance and otherlocal costs incideniallo delivery of the goodifromthePhllportof entry to final delivery slle

Code Country of Ongm

Name of Bidder Name and Signature of Authorized Representative Deslgnalion

KXTIOrM. POWER CORPORATION llJli) V1i-6PS(Sa>2



eiO DOCUMENTS

SECTION VII-SCHEOULE OF REQUIREMENTS
SECTION VII - SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
2 X1000 KWSIASI DIESEL POWER PLANT

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL CENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MlnP21Z1287S«

Hem
No.

Oetcriplion of Work or Materlale QTY.-UNIT

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

UnAPrIcaol 
Coodior 
Services 

Foreijn Currency

()**

Import Duties & 
other Levies 

Imposed by Phi. 
Govt

(Phil, Peso)

Varus Added Tax 
and other Taies 
Imposed by Phi, 

Govt
(Phn. Peso)

Local Transport 
from PortIo 
Delivery Sits 

***(Phn. Peso)

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THE PHILIPPINES

UnA Price of 
Goods or 
Services 

(Phi. Peso)

Value Added Tax 
and other Taxes 
knposed by Phi, 

Govt
(Phi. Peso)

Local Transport 
from Plant to 
Delivery Site 

***(PhII. Peso)

TOTAL PRICE

Fores Currency 
(E*C)

Local Currency 
Portion (Phi.

Peso)
((F*G*H) X C)or 

((l»J*K) X C)

(A) (B) (C) (D) (E) (F) (0) (H) <t) (J) (K) (L) (M)
C.4 Fuel Oil Supply Storage and TransferSyslem

CA 1 2.400L elevated fuel day lank lor generating set complete wiih
accessories, associated slruclural supports, isoiadon valves 
instruments and other accessones irrcluding installation worki as 
descnbed in the technical speuflcations and as shown on the bio 
drawings.

2 sets

C.4.2 Fuel Transfer Pump (Day Tank Filling), 5 m'lhr capacity a 30 meters 
head minimum, gear l>T>a with buit-in adjustable relief valve, designed 
lor outdoor InstaDaUon, compiela with conlrols and Instrumentation, 
associated valves, filter and other necessary accessories Including 
Installalion works as described In the technical specifications and as 
shown on the bid drawings.

2 sols

C.4.3 10C0L Leak Fuel Storage Tank complete with nozzles, level gauge
level switch, assodaled valves and other accessones Including 
insiaDatlon woiks as descnbed In the technical s peon cations and as 
shown on the bid drawings,

1 sol

0.4.4 Leak Fuel Transler Pump, i m'/rv capaaty ig 30 meters head, gear 
lype wilh OuJI-ln adjuslaple relief valve, designed for outdoor 
installalion, compiole wilh conlrols and instrumenlalion, assoclatec 
vahes, filler and other necessary accessories including Installalion 
works as describod in Ihe lechnical specificalions and shown on Ihe 
bid drawings.

I set

Code Counuv of UrIgLn
US United Stales

I

Notes; Final delivery site of alequipmanvmatenalsshal be at Ihe plant site slated above
if there is a discrepancy on Ihe numbersAmits/sciafquamilies between or among Ihe technical provision and Schedule of Requirements (SOR), SOR shal preval 

• Biddersshalenlor I code representing the Country of Origin ofal imported equipmenl materials and accessories 
•• Cost Of equipmenL troighL Insurance, etc. up to PhS. porlof snlry. Refer to ITB-16.1(b)
M Unh Price lor Local Transportation, Insurance and olher local costs incidental to deOvory of Ihe geods from the Phi port of entry Id fmal defvory sue

Name of Bidder

NATIONAL POWER CORROAAION

Name and Signature of Authorized Represemative D«$igndUon



BO DOCUMENTS

SECTION VH-SCHEDUL6 OF REQUIREMENTS
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 - Breakdown of Prlcos 
2 X 1000 KW SIASI DIESEL POWER PLANT

SUPPLY. DEUVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUQ AREAS UNDER PACKAGE 21 REV 02

MIaP21Z1287S«

Hem
No. Descripilon of Work oc Maieriale QTY.- UNIT

UNIT PRICE FOR 00003 AND RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

Unit Price of 
Coodf or 
Service! 

Foreign Currency

( )*•

Import Dulles i 
other Levies 

Imposed by Phil. 
Govt

(PM. Peso)

Velue Added Tax 
and other Texes 
Imposed by Phil, 

Govt
(Pha. Peso)

Locel Transport 
from Port lo 
Delivery Site 

***(Pha. Peso)

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BS SUPPLIED FROM WITHIN THE PHILIPPINES

Unit Price of 
Goods or 
Services 

(Ph9. Peso)

Value Added Tax 
and other Taxes 
Imposed by Phil. 

Govt
(pni Peso)

Local Transport 
from pianl lo
Delivery Site 

***(Pha. Peso)

TOTAL PRICE

Forex Currency 
(ExC)

Local Currency 
Portion (Phil. 

Peso)
((F*G*H)xC)of

{(l‘J«K)xC)

(A) (B) <C) (0) (E) (F) (G) (H) (I) (J) (K) (L) (M)
C.5 Pipe, linings, supports, valves and other accessorica for

interconnection of the supplied equipmeni and with the existing piping 
systems Including required excavation and backflllng works as 
desenbed In the technical specifications and shown on the bid 
drawings:
Fuel supplyrtilling to scparate/elevaied fuel dey tanks and 
Interconnection works at pumps suction with Ihe fuel supply line. 
IronvTo day tanks and lortrom the generating sets including strainers 
etc.:
Inierconnecllon of waler supply to expansion tanks Irom the rain water 
source:
Starting air supply Inierconnecllon works between the two new 
gensets;
MT and LT Cooling waler fronvlo engines and radiators:
Return and leak fuel to leak fuel tank and day tank;
Smoke stack/pipe. insulation and assodaied structural sled supports 
(as applicable); and 
OP-waler Irom gonsels sump pit to existing dl-walor separator 
including required oxcevatlon and backfilling works.

1 lot

C.6 DomeslIc/CooHng Water System
C.6.1 Cate VaNe, 20 mm 0. cast bronze, screwed ends, nsmg slem,

Oass ISO
1 Set

C.6.2 Gate Valve, is mm 0. cast bronze, screwed ends, nsing stem,
Class ISO

C.6.3

C8A

Water Pipe, 25 mm 0.0. (20 mm N.O.), uPVC pipe, son SO or Class 
ISO. and Its assoclatod nillngs, pipe supports and other accessories.

24 Lm

Walor Pipe, 20 mm O.D. (IS mm N.D.), uPVC pipe, sen SO or Class 
ISO. and Its associated ruungs. pipe supports and other accessories.

12 Lm

SUBTOTAL C
fAmount In Words)

Notes: Final delivery siie of as equipmenl/maieRais shaB bo at the plant site staled above Code Country of Origin
4 there Is a discrepancy on the numbera/unitafsels/quanliliei between or among the leohnical provision and Schedule ol Requirements (SOR), SOR shal preval US United States

• Bidders shall enter a code representing the Country of Origin of all Imported equipmenL materials and accessories
» Cost of equipment, freight, Insurance, etc. up lo PhO. port of entry. Refer 10 IT8-1S.1(b)

Nomo of Bidder

NATlOMAiL CORPORATION

Name and Signature of AuinorUed RepresenlaUve Oesignauon

v»eps(s«^4



BID DOCUMENTS

SECTION Vll-SCHEDULE Of1 REQUIREMENTS
SECTION VII - SCHEDULE OF REQUIREMENTS 

BP5.2 • Breakdown of Prices 
2 X1000 KW SIASI DIESEL POWER PLANT

SUPPLY. DEUVERY, INSTALLATION. TEST AND 
COMMISSION INS OF SIX (6) UMTS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUO AREAS UNDER PACKAGE 21 REV 02

MlnP21212S7S«

It am 
No. Oatulptlon of Work or Maierlala QTY..UNIT

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUEO
FROM ABROAD

Unit Price of 
Goooaor 
Servicel 

Forelp CorrerrCF
()**

Impoit Oui>e* S 
oVier Levlee 

Imposes Phi 
Govt

(Phi Peso]

Value Added Tax 
and other Taxes 
Imposed by Phi. 

GovL
(Pnn, Peso)

Local Transport 
from Port lo 
Dellyery SHe 

***(Pha. Paso)

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THE PHILIPPINES

UnH Price of 
Goods or 
Services 

(Phn. Peso)

Value Added Tax 
and other Taxes 
Imposed by Phi, 

Govt
(Phi Peso)

Local Transport 
from Plant lo 
Delivery Slit 

•**(Phn. Peso)

TOTAL PRICE

Forex Currency 
(ExC)

Local Currency 
Portion (Phi. 

Peso)
((F«G‘H)xC)or 

({l*J*K) X C)

(A) (0) (C) (D) (E) (F) (G) (H) (I) (J) (K) (L) IM)
D.

0.1

0.2

OTHER ELECTRICAL WORKS
Generalor Control and Protection Panel complete with the required
metering, monitoring, conlrd and prolecUon devices, syrtchronizing. 
circuit breaker, grounding materials and other appurtenances as 
descntMd in Ihe Technical Specifications. Technical Data Sheet anc 
as shown on the Bid Drawings including installallori works In Ihe 
existing control room.

2 sets

PRU S OF THIS ITEM SHALL BE INCL IDEDINITEUS. :1 ABOVE

IS kV Disconnect Switch vnlh Lightning Arrester Combination
complela with Ihe required fuse link, brackets and accessones as 
dcscnbed In the Technical specilicallons and Technical Data Sheets 
as shown on the Bid Drawings Including Installation works.

I lot

D.3

0.4

0.5

ISkV Fuse Disconnect Switch with Lightning Arrester Comblnalion
complete wilh the required fuse link, brackots and accessories as 
described in ihe Technical specincalloni and Technical Data Sheets 
as shown on the Old Drawings Including Inslallalion works.

I lot

Power Control Center, complete witfi the required devices and
accessories, consisting bul not Smiled lo metering. protecSon devices 
combination motor starter, circuit breakers, power and control cables 
grounding materials, etc. as described in Ihe Technical Specifications 
Technical Data Sheet and as shown on the Did Drawings including 
nsianaiicm works

I tot

13S00V/4S0V, 3-Phase, CO HZ Auxiliary Transformer rated as per Ihe
auxiliary requirements of Ihe diesel generating sets complete with the 
required accessories and devices In accordance wilh the lechnica 
specificallon, lochnical data shoot and bid drawings Including 
installation works

1 lot

O.S Grounding System comptote with Ihe required grounding grid
conductors, equipment bonding rtser, oxolhermie welding materials, 
ground rods and other accessories as described In ihe Technical 
Spedflcatons and Technical Data Sheets as shown on ths Sid 
Drawings Including Installation works.

1 lot

Code Country o< Origin
US United Stales

Notes; Final delivery sits of alequipmenVmaletiali shal be at the plant site stated above
if there IS a discrepancy on the numbersAjnils/sets/quaniities between or among the technical provision and Schedule of Requiromonls (SDR). SOR shal preval 

• Bidders shal enter a code representing Ihe Country of Origin of al Imported equipment materials and eccesiories 
« Cost ol Shipment Ircighl Insuranco, etc. UD to PNI, port of entry. Refer to ITB-16.1(b)
m Unil Price lor Local Trorisponallon, Insurance and other local costs InclderitalladeUvervof the goods from the Ph> port of entry to final delivery site

Name of Bidder Name and Signature of Authorized Represenlalive Designation

KATOfiXi POWtR CORPORATXW GB)



010 DOCUMENTS

SECTION VH-SCHEOULE OF REQUIREMENTS
SECTION VII - SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
2 X1000 KWSIASI DIESEL POWER PLANT

SUPPLY. OEUVERY, INSTALLATION. TEST AND 
COMMISSIONINO OF SIX (6) UNITS OF DIESEL GENSETS 
ANO ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21ZI2arSt

• UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

UNIT PRICE FOR GOODS ANO RELATED SERVICES
TO BE SUPPLIED FROM WITH IN THE PHILIPPINES TOTAL PRICE

It am 
No.

Description of Work or Materials QTY..UNIT c
0
D
E

Unit Price of 
Goods or 
Services 

Foreign Currency 
< )**

Import Duties S 
other Levies 

Imposed by Phil. 
Govt

(Phil. Peso)

Value Added Tax 
and other Texes 
Imposed by PhD, 

Govt
(pnn. Peso)

Local Transport 
from Poll lo 
Delivery Site 

*“*(Phn, Peso)

Unit Price of 
Goods or 
Services 

(Phil. Peso)

Value Added Tax 
and other Taxes 
Imposed by Phil. 

Govt
(Phil. Peso)

Local Transport 
from Ptanllo 
Delivery Site 

•**(Phll. Peso)

Forex Currency 
(ExC)

Local Currency 
Portion (PhO. 

Peso)
((F*G*H)xC)or 

((l‘J‘K) X C)

(A) (0) (C) (D) (E) (F) (G) (H) (1) (J) (K) (L) (M)
0.7 bne malehaisrhardware. termination kit and other accesssonos as

described in Technical Speciricabons, Technical Data Sheet and as 
shown Oh the Bid Drawings including Installation works.

1 lot

0.8 CondUiU vid CaOia Tra^ Sysloni and ol^er appurtenancas requlroo
for cabling svorki as desenbad In lha Technlcaf spocificalloni and 
Tachnlcal Oaia Sheets and as shown on the Ud drawings.

1 lot

0.9 Luminaires for the Expansion of Control Room and New Hazardous 
Waste Storage FacAly as described In Technical Speciticaljons and 
as shown on the Bid Drawings Including InslaOaiion works.

1 lot

0.10 Dismamling ol exlsiing Bus Conductor and Feeder Fuse Disconnect 
Swiicn Including accessories and slocking to the designated 
stockyard as described in the Technical Specifications and as shown 
on the Bid Drawings

1 lot

0.11 DismanUing of existing existing IransfGrmcr for Unit no. 4 Including 
accessories and Powef Cables and slocking to Iho designated 
stockyard as desenbed Ln Ihe Technical Speafications and as shown 
on (he Bid Drawings

1 lot

SUBTOTAL D
(Amount In Words)

E. CIVIL WORKS
E.1 Site Development:

E.I.a DemotiUon ol Concrete Flooring 0.5 cu.m.
E.i.b Demolition o( Existing CHB Pertmeiec Fence 14 6 \m.
E.I.e Construction of New CHB Portmelet Fence (including vehicular gate) se.o I,m.

If IKere Isa discrepancy on tna numbers/uniis/sels/<juanliuei between or among Ihe lachnical provision and Schedule of Requirements (SOR), SOR shall prevaS 
• Bidders shall enler acode loprosonllng the Country of Origin of oil Imported equipment materials and accessories 

*• Cost ofequipmeni, freight Insurance, etc. up to Phil, porlolenliy. Refer to ITQ<16.1(b)
•M Unit Price forLocalTranspottaUon, Insurance and other local costs Irrcldertal to delivery of the goods from the Phi port of eniry lo final delivery silt

Code Country of Origin
US United Stales

Name ol Bidder Name and Signature of Authorized Representative Designation

rUTIONAl. POWER CORPORATION [pl] V»BP3(S«>-a



6(0 OOCUMENTS

SECTION Vll-SCHEDULE OF REQUIREMENTS
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
2 X 1000 KW SIASl DIESEL POWER PLANT

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNfTS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUQ AREAS UNDER PACKAGE 21 REV 02

MinP21Z12B7Ss

• UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THE PHIIIPPINFR TOTAL PRICE

Horn
No. Description of Work or Malerlale QTY." UNIT C

0
0
E

Unit Price of 
Goods or 
Services 

Foreign Currency

n”

Imporl Oulies S 
other Levies 

Imposed by Phil, 
GovL

(PM. Peso)

Value Added Tax 
and omcr Taxes 
Imposed by PhO. 

Govt
(Pha. Peso)

Local Transport 
from Port 10 
Delivery Site 

***(PnP. Peso)

Unit Price of 
Goods or 
Services 

(Pna. Peso)

Value Added Tax 
and omor Taxes 
Imposed by Phn. 

GovL
(Pna. Peso)

Local Transport 
from Plant lo
Delivery Site 

***(Pna, Peso)

For«x Currency 
(6xC)

local Currency 
Portion (PnD. 

Peso)
((F.G»H) I C)or 

((l*J*K) X C)

(A) (B) (C) <D) (E) (F) (C) (H) (1) (J) (K) (0 (M)
E.2

bituminous joLnl filler, anchor/machine bolts for gonsels and 
associated equipment for me provision of the following:

E.2.a New concrete foundation lor me 2 z lOQOkW gensel (including
demoiiUon o( eilsUng structure or appurtenances, if any) 1.0 lot

E.2.b FudI Osy Tank Steel Support and Leak Fuel Tank House (A36 hot-
dipped ga^anJ2ed. Lnduding bolts and foundallort) 1.0 lot

E.2.0 New concrole foundation (or the 2 x 1 SOOkVA transformer 1.0 lot
E.3 Omor Structures and Faciliies

E.3.a Cable Trench (CTO) 25.0 l.m.
E.3.b Cable Trench (CT-6) 42 Im.
E.3.0 Cable Trench (CT-i) 13 S 1 m.
E.4 Drainage System: Dram PiUDP) 3.0 PC
E.S Transfer of Existing Elevated Water Tank Suppotl Structure and 

cohstaictlon of new foundation including excavalion, backfill, bedding, 
concrete, anchor bolts and restoration of affected parte

1.0 lot

E.e Expansion of Control Room including demoiiUon of existing
stnjclureAvatl. ceiling and fenestration works 1.0 lot

e.7 Complete conslniction of Hazardous Waste Storage Facility (including
excavalion, Daddl. concrete 2Q.7MPa, RSB G27S, structural steel 
ASS, painting and accessortes)

1.0 lot

SUB'TOTAL e
(Amount In Words)

if ffiere is a discrepancy on Via numbers/unilMsels/quantilies between or among the lechnical provision and Scbeduis of Requirements (SOR), SOR shal prevai 
• Bidders sna) enier a coda representing tna Country of Ongin of al Imported equipment materials and accessonea 
n Coal of equipmenl.freignL insurance, elo. uplo PM. port of entry. Refer to ITS-t6.1(b]

••• Unit Pnee for Local Transportation, insurance and olber local costs Incidental ta delivery of me goods from me Ph) port of entry lo final dellvory site

Code Country of Origin
US United Stales

Name of Bidder Name and Signature of Aumortzed Representative Oesignation

rt&TIONAL POWER CORIXIIiATION ED) VS'QPS<$lay7



BIO DOCUMENTS

SECTION VII-SCHEDULE OF REQUIREMENTS
SECTION VII - SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
2 X1000 KW SIASl DIESEL POWER PLANT

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSET3 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUO AREAS UNDER PACKAGE 21 REV 02

MlnP2tZ1287S«

• UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WTTHIN THE PHILIPPINFS TOTAL PRICE

Kem
No. Oeacrtpilon of Work or Meltrlalt QTY.-UNfT C

0
D
E

Unit Price of 
Goode or 
Services 

Foreign Currency

( )**

Import Duties & 
other Levies 

Imposed by PhL 
Govt

(PhL Peso)

Value Added Tax 
and other Taxes 
Imposed by PhL 

Govt
(PhL Peso)

Local Transport 
from Port to 
Delivery Slia 

"(PhL Peso)

Unit Price of 
Goods or 
Services 

(Phi. Peso)

Value Added Tax 
and other Taiei 
Imposed by Phi, 

Govt
(PhL Peso)

Local Transport 
from Plan! to 
Delivery Site 

"(Phi. Peso)

Forex Currency 
(ExC)

Local Currency 
Portion (Phil. 

Peso)
«F.G.H)xC)or

((1»J‘K)xC)

(A) (B) (C) (D) (E) (F) «3) (H) O (J) (K) (L) (M)
F.

F.1 MECHANIC At
F.1.1 Spare Parts per Unit of 1000 kW Diesel Genset During the

Werrenty Period (m-4,1i Pert II • Technical Dale Sheets, 
MechsnIesI Works of the Technicsl SoecIficsilonI

a. Top Overhauling Kil (1 sat) 2 Lol
D O-nng lor crankcase door (18 pcs) 2 Lot
e. 0-nng lor camshaft room cover (14 pcs) 2 Lot
d. 0<ing (or c>Under head cover (14 pcs) 2 tot
e. Gaskei boL head and uner (1 pc) 2 Lot
f. O-dnos lor Cylinder head (1 sal) 2 tot

g Packing for fuel oump (S4 pcs) 2 tot
h. 0-rlnos for fuel pump (9 eels) 2 Lol

1. Fuel Inlectton nozzle wiin dowel pin (9 poe) 2 Lot
1 0-rtngs for fuel IntecBofl valve (S4 seta) 2 lot
k. 0-rings lor fuel iniectlon pipe Clock (54 sets) 2 Lol
1. 0-nngs for fuel feed pipe connection (9 sett) 2 Lol

m. Lube 01 rdiec cartndga (24 pea) 2 Lot
n 0-nnos lor Luba Oariller assembly (2 sets) 2 Lol
0 Gasket for charge air cooler (3 pcs) 2 Lot
p Gasket lor charge air cooler cover (3 pcs) 2 Lot
q O-nng for water connection piece ^ charge air cooler (24 pcs) 2 Lot
f Secondary Lube Oil Filter Element each type (24 sets) 2 Lot

% Fuel Filter Element each type (24 sets) 2 lot
t As Filer Element (24 sets) 2 Lol
u Expected spares to ba consumed during site lesi 5 commissioning 2 Lol
V Other spare parts recommended by Marxdacturer 2 Lol

Notes:
tfthere Is a discrepsnqr on the numbefS/unlls/seU/quanUtles betwoen or among lh« tectvUcal provision and Schs dole of Reijijlfomonli (SOR), SOR shall preval 

' Bidders shal enter a code repretenling the Country of Origin of aD Imported equipment materials and accessories 
I Cost of equipment freight Insurance, etc. up to Ph>. port of entry. Refer to tTB-1S.1(b]
> Unit Price for Local Transportation, Insurance and other local oosis incidental to dellvety of the goods from the Phi port of entry to final delivery site

Code Country of Origin
US United Slalea

Name of Bidder

rUTDtM. POWER CORPORATION

Neme and Signature of Authorized Representative

QD
Designation



Sro DOCUMENTS

SECTION Vll-SCHEDULE OF REQUIREMENTS
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
2 X 1000 KW SIASI DIESEL POWER PLANT

SUPPUY, DEUVERY. INSTALUATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUQ AREAS UNDER PACKAGE 21 REV 02

MlnP21Z12S7S«

Item
No. Description ol Work or Materials QTY.. UNIT

•

C
o
D
E

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUED
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPLIED FROM WITHIN THE PHIIIPPINFR TOTAL PRICE

Unit Price of 
Goods or 
Services 

Foreign Currency

( )**

Impart Duties & 
other Levies 

Imposed by Phi. 
Govt

(Phi. Peso)

Value Added Tax 
and other Taxes 
Imposed by PhL 

Govt
(Phi. Peso)

Local Transport 
from Port to 
Detvory Site 

***(Phd. Peso)

Unit Price of 
Goods or 
Services 

(Phi, Peso)

Value Added Tax 
and other Taxes 
Imposed by Phi. 

Govt
(Phi Peso)

Local Transport 
from Plant to 
Delivery Site 

***(Phl. Peso)

Forex Currency 
(ExC)

Local Currency 
Portion (Phi. 

Peso)
({F*G*H) X C) or 

(p»J*K)X C)

(A) (B) (C) (D) (E) (F) (G) (N) (1) (J) (K) (L) (M)
F.1.2

a.

Spare Parts per Total Units ol 1000 kW Generating Sots Supplied
and Delivered (M4.1; Pari II • Technical Data Sheets. Mechanical 
Works of the Technical Soecltlcattonl
Fuel Injeclar Assembly t Set

b Injector repa* KH t Sel
c. Intake valve with seat, sonnos and oulde 2 Sets
d. Exhaust valva with seat, sorlnci and oulde 2 Sets
9. Slartino air valve assembly 2 Sets
f. Cvfinder Oner 2 Sets
g. Piston complete with skirt, sluds. beahnos 2 Sets
h. Piston rtnos set 2 Sets
j. Mam bearkncs sheB. comolele 2 Sets

L Thrust bearinq nno. complete 2 Sets
k. H7 WalRf Pumo Reoakr Kit t Sel
I

m
n
0

p

LT Walar Pumo Reoalr Kil 1 Sel
Lu&e Oil Pump Repair Kll
Turtx»charger Repay Kit
Rocker Gear Covor Gasket
Camshaft dnve t>ushir>a and camshaft bushmn

t Set
t Set
8 Pcs
t Set

Conneebna rod be&hna 1 Set
r ConnecUnd rod bushing 1 Pe
s Exhaust Manifold Sollow 1 Sel
t Miscellaneous

M See dal Packinn 1 Sel
i: Soedal rubber rtnos 1 each type
13 Imoortanl sprtnoi 1 each type
i.a Pressure oau os 1 each type
1.5 Thennometer 1 each type
t.6 Switches 1 each type
17
u

Transmiller* 1 each type
Tachometer t each type

If ineie s a disc^epanc/ on ih« numOersAiniisfselMgoaniiliei DeNreen of among me lecNnlcal provision and Schedule oIRequlremenie (SOR), SORshal praval 
' 813tiers shall enter a code represenUng the Country of Origin ol al Imposed equipment, malertale and accessories 
' Cost cil equipmeni, Irolght, Insurance, ele. up ID Phil, poitof entry. Refer to IT9>t 3.1(b)
' Unit Price for Local Transpoilalion. Insurance and other local costs Incidental to delivery of the goods from the Phil port ol entry to final delivery site

US United Stales

Name of Bidder

NATONN. POWER CORPORATION

Name and Signature of Authorized Representative

GD)
DeslgndUon



QIO DOCUMENTS

Section vii-schedule op requirements
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Pricos 
2 X1000 KW SIASI DIESEL POWER PLANT

SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OP SIX (6) UNITS OP DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MlnP21Z12S7S«

e UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THF PHIIIPPINCA TOTAL PRICE

No. Description olWorK or Materials QTY--UNIT c
o
D
E

Unit Price of 
Goods or 
Services 

Foreign Currency

(

Import Duties & 
other Levies 

Imposed by PhL 
GovL

(PhD. Peso)

Value Added Tea 
and other Taies 
Imposed by Phi 

Govt,
(Phil. Peso)

Local Transport 
Irom Pott to 
OeirvetY sue 

***(Phi. Peso)

Unit Price Of 
Goods or 
Services 

(PhJ. Peso)

Value Added Tax 
and other Taies 
Imposed by Phil, 

CovL
(Phil. Peso)

Local Transport 
from Plant to 
DoIrvorySIte 

***(Phll. Peso)

Forex Currency 
(ExC)

Local Currency 
Portion (Phi. 

Peso)
((F»G«H) X 0) or

X 0)

|A) IB) |C) (0) (E) (F) (C) (H) (I) <J) (K) (L) (M)
u. Fuel Transfer Pumo fDav Tank Fll1lno>

u.l Bcannos 1 each type
u.2 Bushinas 1 each type
U.3 Wearififl rtnas 1 Set
U.4 Packing 1 Set
u.S Gaskets 1 each type

y. Leak Fuel Transfer Pump
v.t Baannes 1 each type
v 2 Bushings 1 each type
v.3 Weartna nr>as 1 Set -----
V.4 Packing 1 Set *
v.5 Gdsvats 1 each type
vy. Mofor Driven Air CoiriDratSort

W.1 Gaskeis 1 each type
W.2 Pressure swllch 1 Set
W.3 Filter Element 1 Set

X. Engine Driven Air Como/etsor
X.1 Caskols 1 each type
1.2 Pressure sw'itch 1 Set
X.3 Filler element 1 each type

V. Diesel enqine iparea per Manufacturer*B recommendation 1 each type

i Iheia is a discrepancy on ihe numoers/unll&'sels/quanlilies between or among the tecnnical provision and Schedule ol Requlremenla (SOR). SOR shal preval 
' Siddcrs shaOentera coda represenung the Coonlryol Origin of all Imported eduipmenLmalerials and accessories 
1 Cost ol oquipmenl Ireight, Insurance, etc. up to PhB. port of entry. RolerlolT8>16.1(b)
i unri Price tor Local Transportation, Insuranca and other local costs Incidental lo delivery of the goodsfromthaPhllpotlof entry Id final delivery silt

Code Country ol Onoin
US United Stales

Name of Didder Name and Signature of AuOartred Representative Designation

NATOKAL POWER CORPOKATlOrr Vll-DP9(9«)>10



B!D DOCUMENTS

SECTION Vtl-SCHEDULE OF REQUIREMENTS
SECTION VII • SCHEDULE OP REQUIREMENTS 

BPS.2 • Breakdown of Prices 
2 X 1000 KW SIASI DIESEL POWER PLANT

SUPPJ.Y. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF SIX (8) UNITS OF DIESEL GENSETS 
ANO ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUQ AREAS UNDER PACKAGE 21 REV 02

MlnP21Z1287Sa

Horn
No. OeterlpUon ol Work or Halerlala QTY.-UNIT

•

C
0
□
E

UNIT PRICE FOR GOODS AND RELATED SERVICES TO 8E SUPPUED
FROM ABROAD

UNIT PRICE FOR GOODS ANO RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THF PHIIIPPINFR TOTAL PRICE

Unit Price of 
Goods or 
Services 

Foreign Currency
()**

Impoil Duties & 
omer Levies 

Imposed by PhL 
Govt

(PhB. Peso)

Value Added Tax 
and other Taxes 
Imposed by PM. 

CovL
(Phil. Peso)

Local Transport 
from Pori 10 
Delivery Site 

***(PhI. Peso)

Unit Price of 
Goode or 
ServIcet 

(PM. Peso)

Value Added Tax 
and other Taxea 
knposed by Phi. 

Govt
(Phi. Peso)

Local Transport 
from Plan) to 
Delivery Site 

•••(PM, Peso)

Forex Currency 
(ExC)

Local Currency 
Portion (PM. 

Peso)
((F*G‘H) X C) or 

((IrJrK) X C)
(A) (S) (C) (0) (E) (P) (G) (H) (J) (K) (L) (M)

F.1.1

a.
8
c

' F.1.4

during the Warranty Period (M4.7: Part S • Technical Data 
ShecU, Mechenicat Worice of the Technical SDecIflcatlon)
Cooler, Padunos 2 Lot
Radiator Soare Parts 2 Lot
Go vcrnioo System
Menu fact urer*! SpedaVSlandard Tools

2 Ld

F.1,4.1 standard/special Toole per Totel Unite of 1000 kW Genset
Supplied and Delivered (U-S.l: Pert 9 • Technicel Date Sheett. 
Mechanical Works of the Technical Soacincatlnnl

--------------a. Portable computer (Minimum of Inlel 17 Processor, t6G3 RAM.
500G3 HDD. 2Gh2, t2‘-13.3‘ screen size & with the latest pre- 
mstaOed windOM operating system compatibla with manufacturens/or 
Suppliers software) rweded In programming me genset control setting 
(complete wim licensed CD-ROM drive dongles of genset conVo 
syslem) and electronic/digital governing system Including omer digital 
componenta mat require exclusive programs from the Manufacturer 
and/or Supplier with free update throughoul the operating IKe of the 
genset

1 Set

b
F.2 ' 

f.2.i

a

Other tools recommended by me Manufacturer t Lot
ELECTRICAL
SPARE PARTS {E*8.9 of Part R • Ttchnical Daft Shaat Elacbical 
Worhi Of tha Technical Speciflcaiiont)
Generator Circuit Breaker lor Generator Control and Protection Pane 
ol iOOOkW 0/3 Set 1 Set

SUB.TOTAL F

If Uiara U a fliicrepaney on me numbersAinils/sets/»)anljtie» batween or among ma laehnleal provision and SeheAJa ol Raqi*emenls (SOR). SOR snal ;xeval 
< Bladen shal enler a coda representing ma Counliy ol Origin of al imported equlpmerrt. material artd accessories 
n Cost of eouipmenL freighL insurance, ate. up to PM. port of entry. Refer to (TB*16.1(b)

n* Unit Price for Local Transportation, Insurance and other local costs Inddenlal lo delivery of the goods from the PM port of entry to llnal delhrety site

US United Stales

Name ol Olddor Namo Signature of Auihori2ed Representative Design aiior>

rxuorvi PowencoRPotwiON QD VI'Bf'StSHHI



uK) DOCUMENTS

SECTION VIl-SChEDULE OF REQUIREMENTS
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
2 X 1000 KW SIASI DIESEL POWER PLANT

SUPPLY. DELrvERV, INSTALLATION. TEST AND 
COMMISSIONING OF S« (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21212S7S«

Mom
No. Description ol Work or Materials QTY.-UNIT

•

C
o
0
E

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO 8E SUPPLIED FROM WITHIN THE PMM IPPINF A TOTAL PRICE

Unit Price of 
Goode or 
Services 

Foreign Currency

()*•

Import Duties & 
other Levies 

Imposed by Phg, 
Govt

(Phil. Peso)

Value Added Tai 
and other Taxes 
Imposed by PhS. 

CovL
(Phi. Peso)

Local Transport 
from Port to 
DoUvsry Site 
“•(Phi, Peso)

Unit Price of 
Goods or 
Services 

(Phi. Peso)

Value Added Tax 
and other Taxes 
Imposed by PhD. 

Govt
(PhD. Peso)

Local Transport 
from Plant lo 
Delivery Site 

•“(Phi. Peso)

Forex Currency 
(ExC)

Local Currency 
Portion (PhD. 

Peso)
((F-G-H) X C)or 

{(l-J-K) X C)

(A) tS) (C) (0) (S) (F) (G) (H) (1) (J) (K) (L) (M)
G.

G.1
MISCELLANEOUS WORKS
Job Site Cameras, complete with all me necessary accessones and
peripherals, spare / loots, Installation and testing for the proper 
operalipn and maintenance In accordance with the Specifications and 
Technical Data Sheets lor the provision of Ihe following:
a) Construction Cameras (2 Sets), complete with me required 
accessories and peripherals; and,
b) SDHC Memory Cards, complete with the required storage capacity 
and spares; and,
c) AJkarme Sattehes, complete with Ihe required guanplles and 
spares.

1 Lc4

G.2 tagging and/or Labels (or EquipmenL VaNes, Piping, instruments and
Its ruing accessories as described In the bid documents or shown on 
me drawings.

1 Lot

G.3 Pamling lor Fuel Ol Piping & EquipmenL Water Piping. Waste Oi 
Pipmg. Its associated valves, Wtings. supports and omer accessories 
Including Ipuch-up for tactory painted equipment and accessories as 
described In me tecnmcal speciflcalions or shown on Ihe drawings.

1 Lot

0.4 Conduct Iraining al sits ol at least Four (4) NPC personnel lo be
conducted by eipert/l who are knowledgesble and trained by me 
gensel manufacturer or his authorized distributor including equipmoni 
auAjliaries.

1 Lot

G.S Coritfifct TesUng ( C<VTtfTu&siomng Including tasl knstrufnonis and
other services as described in ihe toctviJcal spedficaUons. 1 Lot

SUB-TOTAL G
(Amount In Words)

GRAND TOTAL
(Amount In WcKdl)

Code Country of Ongui
US United Stales

Notes: Fuial delivery scle ot s) equipmenl/melonals shaa be at the plant site staled above
it mere IS 3 discrepancy on me numbcrs^nils;sels/IluanlJIies between or among the technical provision and Schedule ol Requlremenls (SOR). SOR shal preval 

• Diddcis shall enter a code rcpresonllng Ihe Country ot Origin o( aP Imported equipmenL materials and accessories 
n Coslof equipment, Irelght, Insurance, etc. up to Phil, pel ol ehlry. Reler lo ITB-16.1(b)

•••Unit Price (or Local Transportation, Insurance and other local costs Incidonlal lo delivery ollhe goods (ram the Phil port o( entry to linal delivery site

Name ol Bidder

NA7IONA1. POWER CORPORATION

Name and Signature o( Authorized Reprosenlatlva

EE)
Design 3iion

va-6f'S(SiiH2



so DOCUMENTS

SECTION Vll-SCHEOULE OF REQUIREMENTS
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
2 X 300 KW PANGUTARAN DIESEL POWER PLANT

SUPPtr. DELIVERY. INSTALLATION, TEST ANO 
COMMISSIONING OF SK (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MlnP2tZ1287S«

n>m
No. Deicrlptlon of Work or Mmerlali QTY..UNIT

UNIT PRICE FOR GOODS ANO RELATED SERVICES TO BE SUPPUEO
FROM ABROAD

Unit Plica of 
Good* or 
Servlcei 

Foreign Currency
O'*

Import Outlet S 
other Levlet 

Imposed by PM. 
Govt

(Phil. Peso)

Value Added Tax 
and olher Taxes 
Imposed by Phil. 

GovL
(Phil. Peso)

Local Transport 
from Port lo 
Delivery Site 

***(PNl. Peso)

UNIT PRICE FORGOOD3 ANO RELATED SERVICES
TO BE SUPPUEO FROM WITHIN THE PHILIFPINE3

Unit Price o( 
Goodi or 
Services

(Phil. Peso)

Value Added Tax 
and other Taxes 
Imposed by Phi. 

Govt,
(Phi. Peso)

Local Transport 
from Plant to 
Delivery Site 

•“(Phil. Peso)

TOTAL PRICE

Forex Currency 
(ExC)

Local Currency 
Portion (Phil, 

Peso)
((F*G»H) X C) or 

((lOrlClxC)
(A) (B) (C) fO) IE) (F) (G) CH) (t) (J) (K) a> (M)

A1
GENERATING SET(S)
300 kW Prime Power Output Modular Diesel Genera ling seL 1800
RPM. In-line mulS-cyllnder. 480 V, 3-phase. 60 hertz, equipped wilh 
turbocharger, air lo sir charge air cooler, electronic govomor, direci 
fuel InJecUon, sound attenuated and wealhorprool enclosure and 
complete with associated auxiliary equlpmanl (or lubtlcallng system 
engine coding system. Intake sir and exhaust gas eyslom, fuel ol 
supply system, starting system, controls and prelection devices 
lAsmjclIcn manuals Includlrg Ins lata lion works & alignment and other 
accessories as desenbad In iha technical speelrcalions.

1 set

AJ 300 kW Prime Power Output Open Type Diesel Generating seL 1600 
RPM, In-Lre muiU-cyOnder. 480 V, 3^asa, 80 hertz, equipped with 
tivtcchargor, air to air charge air cooler, electronic governor, direct 
(uol InjacUon and complele with sssoclalod auxiliary equipment tor 
lubrtcaling system, engine cooling syslem, Intake air and exhaust gas 
syslom, fuel ol supply syslem. starting system, controls and 
protection devices, Inslnictlon manuals Including Installation works & 
alignment and other accessories as described In Ihe technical 
specifca lions.

1 set

SUB-TOTAL A
(Amount tn Words)

a.
B.1

POWER TRAWSFORMER(S)
400 kVA. 4B0V/13.8kV, 3-Phase. 60Hz Gonoralor-Transformer
complola with the required Accessories and ProlecUon Devices. 
Grounding Materials and other appurtenances in accordancs with the 
Technical Specifications, Technical Dais Sheets and as shown on the 
Bid Drawings.

2 sets

SUB-TOTAL B
(Amount In Words)

Notes; Final delivery sue of al equipmenUmalerlalt shall be at Ihe plant sue staled above
If there IS a discrepancy on the numbers/umls/sets/qjantniei between or among the technical provision and Schedule ol Requirements (SOR). SOR shall prsvaB 

• Blddots shal enter a code representing the Country of Origin of all Imported equIpmenL materials and sccessorlos 
•• Cost of equipment freight Insurance, etc. up la Phil, port of oniry. Refer lo ITB-IS.I(b)
“• Unit Price for locaf TransportaUori, insurance and oihor local costs Incidental to SeDvery of the goods (fora the Phi port of entry to final daCvery site

Code Country of Origin
US Uni led Slates

Name of Bidder Name and Signature of Authorized Representallve Designation

KATDHAL FOWLS CORPORAhON GH) VTk0^>S(F*ng> |



BID DOCUMENTS

SECTION VII-SCHEOUL6 OF REQUIREMENTS

(Pha. Peso)

1 Id

Item
No.

OTHER MECHANICAL WORKS______________________________
Fuel oO. lubitceting oil, Kibricams. coolant chemicals and otner 
consumables required during the Inllial filOng, sUrt<jp. pretest ard pee 
commissioning Including fuel d to be used during a re-lest of 
performance lesi as described In Clause GW-9.0 ct the technical 
spe ci flea lions.

C.2
C.2.1

Fuel Oa Supply Slorage and Transfer Syslam

C.2.2

DescrlpUon of Work or Materials

1.00DL elevated fuel day tank for goncraUng set. complele with 
accessories, associated structural supports. Isolation valves, 
insliumonts and other sccessones including Inslallallon works as 
described In the technical speeireaBons and as shown on the bid
drawings.

npe, tilUnfs, supports, valves and olher accessories lor 
InterconnecUon of Ihe suppled equipment end with ihe existing fuel 
supply and water supply lines Including required excavaUon and 
backriDng works as described in Ihe technical speciEcaUons and 
shown on Ihe bid drawings:
Fuel supplyTUUng to separale/elevaled fuel day tanka and 
Inlerconnaclion works win the fuel suppty line, (rom/lo day tanks and 
toTrom the generating sots Including slralners, etc,;

InlerconnecUon of water supply to radiators from Ihe domestic waler 
source:
Smoke stack/pipe. Insulation and associated structural steel supporti 
:as appOcableX and
Waste ol discharge to existing ollwvalef separator,

Notes: Final delivery site of al equlpmeni/maletlals shall be al Ihe

SECTION VII • SCHEDULE OF REQUIREMENTS 
BPS.2 - Breakdown of Prices 

2 X 300 KW PANGUTARAN DIESEL POWER PLANT

SUPPLY. DEiruERY. INSTALLATION. TEST ANO 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCATEO ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP2t21287Se

QTY.. UNIT

2 sals

1 lol

UNIT PRICE FOR GOODS ANO RELATED SERVICES TO BE SUPPUED
FROM ABROAD

Unit Price of
Goods or 
Services 

Foreign Currency 
(>'■

Import Duties A
olher levies 

Imposed by Phi. 
Govt

(Phi Peso)

Value Added Tax
and olher Taxes 
Imposed by Phi 

Govt
(Phi Peso)

Local Transport 
from Port to 
Delivery Site 

***(Phl Peso)

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPLIED FROM WTTHIN THE PHILIPPINES

Uni Price of 
Goods or 
Services 

(Phi Peso)

Value Added Tax 
and other Taxes 
Imposed by Phi. 

Govt
(PhJ. Peso)

Local Transport 
from Plant to 
Delivery Site

TOTAL PRICE

Forex Currency 
(ExC)

Local Currency 
Portion (Phi. 

Peso)
((F.G*H)xC)or 

({I*J»K} X C)

plant site slated above
I there IS e discrepancy on the numbers/unlls/sols/quanUllei between or among the technical provision and Schedule ol Requlremenls (SCR). SOR shall preva)

• Bidden shai enier • code represenUng the Courvy of Ohgin ol aR imported equipment materiele and ecoessortee 
« CoslolequipmcnL freight Insurance, etc. up to PhJ, port of entry. Refer to ITB-t6.t(b)
’** Ura Prtc# ,0, LkjI Transportallon. Insurance and olher local costs Incidental la delivery of the goods from Ihe Phi port of emry lo final delivery site

us United Stales

Name Of Bidder Name and Signature of Authortaed Aepresentative Oesignaiion

NATIONAL POWtR CORPORATION {JM
Vb-OPd<Pv«g>a



910 DOCUMENTS

SECTION Vn-SCHEOULE OF REQUIREMENTS

turn
No.

SECTION Vli • SCHEDULE OF REQUIREMENTS 
BPS.2 • Breakdown of Prices 

2 X 300 KW PANGUTARAN DIESEL POWER PLANT

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
ANO ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUO AREAS UNDER PACKAGE 21 REV 02

MlnP21Zl287Sa

Detcriptlon of Work or Matorlalt QTY.. UNIT

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED 
FROM ABROAD

Unit Plica el 
Gcodaor 
Servlcai 

Foreijn Currency
( )•*

Import Dutlai A 
olhar Lavlat 

ImpoaaSbyPhfl. 
Govt

(PM. Paw)

Valua Addad Tax 
and ol^erTaxas 
Imposed PyPhO. 

Govt
(Phi Paao]

Local Transport 
from Port to 
DeUveiy Slla 

***(PM. Paso)

UNIT PRICE FOR GOODS ANO RELATED SERVICES
TO BE SUPPLIED FROM WtTHlN THE PHILIPPINES

UrdI Price of 
Goodior 
Sarvicaa 

(PM. Paso)

Valua Addad Tax 
aod olhar Taxai 
Imposed Oy PM. 

Govt
(PM. Paso)

Local Transport 
from Plant to 
Dallvery Sila 

***(PhJ. Paso)

TOTAL PRICE

Forex Currency 
(ExC)

Local Currency
Portion (Pha, 

Peso)
((F«G*H)xC)or

«l‘J*K)xC)
(A)
C.3

(C) (D) (E) (F) (0) (H) (I) (J) (K)

C.3.1
Domestrc/Coolrg Water System
Gale Valve. 20 mm 0. cast bronze, screwed ends, rtslna stem.
Clast ISO

1 Set

C.3.2 (sale Valve, tSrrvn 0. cast bronze, screwed ends, rising stem. 
Class ISO

2 Sett

C.3.3 Water Pipe. 25 mm 0.0. (20 mm N.D.). uPVC pipe, sch 80 or Class 
150, end Its associated fillings, pipe supports and other accessories.

24 Lm

C.3.4 Water Pipe, 20 mm O.D. (IS mm N.D.). uPVC pipe, sch 80 or Class 
150, end Us associated HtUngs, pipe supports and other accessories.

12 Un

SUB*TOTALC
(Amount In Words)D.

D.1

D.2

D.3

OTHER ELECTRICAL WORKS
Generator Control and Protection Panel completa wllh the requireo 
metering, monitoring, control and protection devtcas. tynchronldrig. 
dreuA breaKer, gmiidlr>g materials and other acputenancet as 
described m die Technical Specificalions. Technics Data Sheet and 
at shown on die Bid Drawings Including InsIaHallon works In the 
existing control room.

2 sets

ISkV Fuse Disconnect Switch wllh Lightning A/resler CombinsUon
complele with the required fuse Onk. brackets and accessories as 
described In the Technical specifications and Technical Data Sheets 
as shown on the Bid Drawings Including Insta Ha lion works.

1 lot

Power, Control i mslnimenlation Cables complele wllh the required
accessories (or cabling works to interface ihe supplied equipment to 
the exisling system as described In the Technics Specincalions, 
Technical Data Sheet and ae shown on the Bid Drawings including 
insiaOallon works.

1 lot

PRICE ip THIS (TEU St 41L BE INCLUD :J> IN ITEhlS A.1 iASABOVBl]

Code Country ol Origin
US United Stales

Notes: Final delivery aile Of al equipmenl/malarials shal be at the plant site slated above
K there Is a discrepancy on the numbersAmits/sels/rsianlitjea between or among the technical provision and Schedule ol Requkemenls (SOR), SOR shal preval 

• Bidders shal enler a code represenling the Country of Origin ol al Imported equipment malertals and accessoriee 
•• Cost of equipment freight insurance, etc. up to PM. port of entry. Refer lolTB. 18.1 (b)
-• UM Price tor Local Transportalion. Insirance and other local costs Incidental le deUvory ol Ihe goods from the PM port of entry to final delivery site

Name of Bidder Name and Signature of Auihorized RepreseniaUva Designation

HAnONN. POWCA eoruwxTioN li>13
VI-dP3<PftAg).)



eiO DOCUMENTS

SECTION VII-5CHEDULE OF REQUIREMENTS
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
2 X 300 KW PANGUTARAN DIESEL POWER PLANT

SUPPLY, OEU/ERY. INSTALLATION. TEST AND 
COMMISSIONINO OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUQ AREAS UNDER PACKAGE 21 REV 02

MlnP21Z1287Se

• UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED 
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPLIED FROM WITHIN THE PHILIPPINES TOTAL PRICE

Item
No. Description ol Wort or Malerlala QTY.-UNIT c

0
D
B

Unit Price of 
Goods or 
Services 

Foreign Currency 
()-

Import Dulles A 
olhet Levies 

Imposed by Phi. 
GovL

(Phi. Paso)

Value Added Tax 
and other Taxes 
Imposed by Phi. 

GovL
(Phi. Peso)

Local Transport 
from Port 10 
DaOveiy Sue 

•"(Phi. Peso)

Unll Price of 
Goods or 
Services 

(Phi. Peso)

Value Added Tax 
andomor Taxet 
Imposed by Phi. 

GovL
(PhL Peso)

Local Transport 
from Plant lo 
Delivery Sile 

•"(Phi Peso)

Forex Currency 
(6xC)

Local Currency 
Portion (Phi. 

Peso)
({F-G-H)xC)or

((l*J*K)xC)
(A) (B) (C) (□) (F) (C) (H) <!) (K) a) (M)
0.4

for cabling works as described In Ihe Technical spacilicallons and 
Technical Data Sheets and as shown on the bid drawings.

1 lot

D.S Grounding System complete wtih Ihe required grounding gno
conductors, equipment bonding tlsor, enolharmlc welding maleriali. 
ground rods and other accessories as described in the Technical 
SpeciUcalions and Technical Data Sheets as shovm on Ihe Bid

1 lot

o.e Take.Qff SInjcIure complele wlih the required steal poles, cross arms
braces, bus conduclor. Una materials/hardware, lenninatlon kit and 
other accesssories as described In Technical Specltlcatlons, Technical 
Data Sheet and as shown on the Bid Drawings Including Inslallailon 
works.

1 lol

D.7 Luminaires for the New Hazardous Waste Storage Facility as
dessibed In Technical Specdicalions and as shown on the Bio 
Drawings Inducing Inslaialion works.

1 M

SUB-TOTAL 0
(Amount In Words)

6. CIVIL WDRK3
E.1 Demolition of concrete floorlrg 1.2 cu.m
E.2 ConsUucUon materials Including eacavatlon. bedding, drain diten.

bituminous ]oinl tiller, anchor/machlne bolls for gonsets and 
associated equipment for the provision of lha lollowlnai

E.Za New concrete (oundaUon tor the 2 x 300kW gensal (Including
demolition of existing struclua or appurtenances. If any) 1.0 lol

Day Tank Sleel Support (AS6 hot .dipped gaNanlzed. Induding bolts
and Isurvlabor) 1.0 lol

E2-C New condele foundation for the 2 x fOOkVA transformer 1.0 lol

II iher« is a Olscrepancy on Iha mimbeisAiniis/sols/(]uaniii>es between or among me technical provision and Schedule o( Requiremenis (SOR). SOR shal preval 
• Bidders shaD enter a code ropresenUng Ihe Counliy of Ongin of an Imported equipment malerlalt and accessories 

*• Coal of equipment freight Insurance, etc. up to Phi. port of entry. Refer lo IT3-16.1(b)
r** Unit Price for Local Transporuiion, insurance and other local costs Inddenial lo dollveiy of the goods from the Phi port of eni7 to final delivery site

Code Country ol Origin
US United Slalei

1
1

Name of Bidder

(UlTIONAt POWEB CORPORATWN

Name and Signature of Authorized Represenlalive

DU
Do^dnaUon



BID DOCUMENTS

SECTION VII-SCHEDUL6 OF REQUIREMENTS

Item
No.

SECTION VII • SCHEDULE OF REQUIREMENTS 
BPS.2 • Braakdown of Prices 

2X300 KW PANGUTARAN DIESEL POWER PLANT

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SK (6) UNITS OF DIESEL CENSET3 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUQ AREAS UNDER PACKAGE 21 REV 02

MlnP2IZt287So

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUEO 
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPLIED FROM WITHIN THE PHILIPPINES TOTAL PRICE

Ottcriptlon ol Work or MatorUIt QTY." UNIT
Unit PncaoT 

Goodi or 
Servlcet 

Foreign Currency
()'■

Vnporl Outlee & 
other levlea 

Impoted by PhL 
GovL

(Phi. Pew)

Value Added Tu 
and other Taxee 
Imposed by Phi. 

GovL 
(Phil. Peso)

Local Transport 
from Port to 
Delivery Slie

Unit Price of
Goods or
Services

(Phi Peso)

Value Added Tax 
and other Taxes 
Imposed by Phil, 

GovL
(Phn. Pew)

Local Transport 
from Plant to 
Delivery Slle 
*(Phl Peso)

Fores Currency 
(ExC)

(Phi. Peso)

Other Stnjctures
Cable Trench (CT-S) 9.0 Lm.
Cable Trench (CT-3) 22 Lm.
Drainage System: Drain PI (DP) 3.0 pcs
Expansion 01 Switchyard Area

60 l.m
6.4 l.m

DemoliUon cl existing seclusion lenca 
ConslfucUon ol new seclusion fence 
Complete eonstnictlon of Hazardous Waste Storage Facility (Including t o iot 
eicavatlon, backftl concrete ZO.TMPa, RS3 G27S, structural sled 
A36. painting and accessories)

Local Curre/Ky 
Portion (PhP,

Peso)
((PrG*H}xC)or

((NJ-KjaC)

SUB-TOTAL E

F.1
F.1.1 Spue Pent per Unit ol 300 kW Diesel Centet During the 

Warranty Period (m-4Z: Part II - Technical Data Sheett, 
Mechanical Work! of the Technical Specification)

SPARE PARTS AND SPECIALISTANDARD TOOLS
MECHANICAL

Air Fitter Element (6 pes/slbe)
Lube Ol Filler Element (30 pc&Istze)

2 LM

Fud Filler Etemeni (15 pcs/slze)
2 LM

Water Fillet Element (6 pcs/slze)
2 LM

Fan Belt (3 pes/size)
2 LM

Alternator Belt (3 pcs/stze)
Coolant (4 Gallon)

2 LM
2 Lot
2 lot

Expeclod spares to be consumed during the performance test 7 i -i
Olhor spare parts recommended by Manufacturer g LoT

[Amount In Words)

i-inai acuvery silt ol a eriulpmenVmateriats shal be at the plant sila slated above
If there is a tfscrepancy on the numbersAjntlsftetVquanUties between or among the technical provision and Schedule d Requirements (SORL SOR shaloreva

• Didders shal Mlv s code repfeacniing the Country of Origin of aB Imported equipment materiele and acceaeorles 
» Cost of equipment, freight Insurance, elc. up to Phil, port of or^Uy. Refer to ITB-f 6.1 (b)
' Unit Price lor Local Transpoitallon. Insurance and olhor local cosU Incidental to delivery of the goods from the Phil port of entry to find delivery site

US United Stales

Name ol Bidder

NxrcHN. POWIR CORPORATCN

Name and Signature M Authorized Represenlallve

IJM
Designs Uort

V^0P3(Psngy|



BIO DOCUMENTS

SECTION VU-SCMEOULE OP REQUIREMENTS
SECTION Vil • SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
2 X 300 KW PANGUTARAN DIESEL POWER PLANT

SUPPLY. OELIVERV, INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCATEO ELECTRICAL EQUIPMENT FOR SULD 
SPUG AREAS UNDER PACKAGE 21 REV 02

MlnP21Z12S7Ss

Item
No. Description of Work or Meterlals QTY.-UNIT

•

C
o
D
E

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUED 
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THF PKtl IPPINFR TOTAL PRICE

Uni Price of 
Goods or 
Services 

Foreign Currency

(

Impotl OuliesS 
other Levies 

Imposed by Phi 
Govt

(Phi. Peso)

Value Added Tax 
andolhof Texet 
Imposed by Phi 

Govt
(PM. Paso)

Local Transport 
from Pori 1o 
Delivery Sits 

•“(Phi Peso)

. Unit Price of 
Goods or 
Services 

(Phi. Peso)

Value Added Tax 
and other Taxes 
Imposed by Phi. 

GovL
(Pnl Peso)

Local Transport 
from Plant lo 
Delivery Site 

***(Phil. Peso)

Forex Currency 
(E X C)

Local Currency 
Portion (Phil. 

Peso)
((F»G*H)xC)Of 

((I♦J♦K) X C)

(A) (S> (C) (D) (E) (F) (0) (H) (1) (J) (K) (L) (M)
F.U

end Oellvered (M-4J: Pert H • Technical Data Sheets. Mschanical 
Works of the Technical Soeclfleallon)

a. Fuel ln|eclor Assembly 2 Pcs
b. Top OvamauSrg KK 1 Set
c Actuator 1 Set
d. Jacket Water Pump Repair KJl 1 Set
9. Lube Oil Pump Repair Kit 1 Set
1 Fan Adaptor S Accessories Including Bearings 2 Sets
Q- Rocker Gear Cover Gasket 12 Pcs
n. Thennosial 1 Sel

1. LuO 01 Pump Swilcn 1 Sol
1 Hot Water Temp, Switch 1 Sel

i>. Tuibocharger Repair Kl( 1 Sel
1. Exhaust Manifold Beilaw 1 Sol

m. Magnetic Pick-up 1 Pc.
n Other spare pans recommended by Manufacturer 1 Lot

F.1.5 Uanufacturer's Speclal/Standard Tools
F.1.3,1 Slandard/Speclel Toole per Total Unite of 300 kW Gentei

Supplied and Delivered (M-S.2: Part II • Technical Data Sheets, 
Mochanicsl Works of the Technical Sneclflcetlon)

a Ponabla computer (Minimum of kdel 17 Processor, 16CS RAM.
500CB HDD, 20hz. ir-13.3* screen size t with ihs latest pre
installed windows operating system compatible vrilh manufacturer's/or 
Supplier's software) needed in programming the gonsel control setting 
(complete with licensed CD-ROM drive dongles of genset control 
system) and eleclronlc/dlgltal governing system including other digital 
components that require exclusive programs from Ihe Manufacturer 
and'or SuppCer with free update throughout Ihs operating life of me 
genset

1 Sol

b Other tools recommended by the Manufaclurer 1 Lot

Hl‘i6r« It» Oitcrepancy on Iht numOeisAinils/sets/quanlltlei between or among (he technical provision and Schedule of Requlremenli (SOR). SOR shall oreval
> Bidden shal enter a code represenllng the Country o( Origin ol al Imported equIpmenL materials and accessories 
' Cost of equipment freight Insurance, etc. up to Phi port of entry. Refer la ITS-18.1(b)
> UnK Price (or Local Transportalion, Insiaance and other local costs Incldenlal to delivery of the goods from the Phi port of entry to Itnal delivery site

US United Slates

Name of Bidder Name ar>d Signature Of Authorised Representadve Designation

NATIONAL POWCR CORPORATION VfrOP&(P«ng].e



BIO DOCUMENTS

SECTION Vn-SCHEOUIE OF REQUIREMENTS
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
2 X 30a KW PANGUTARAN DIESEL POWER PLANT

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SK (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUQ AREAS UNDER PACKAGE 21 REV 02

MinP21Z12B7Sa

Ifm
No. Daacriptlon ol Work or Matarlalt QTY.-UNIT

•

C
o
D
E

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUED 
FROM ABROAD

UNIT PRICE FOR COOOS AND RELATED SERVICES 
TO 8E SUPPLIED FROM WITHIN THE PHIIIPPINFR TOTAL PRICE

Unit Price of 
Goods or 
Services 

Foreign Currency(r

Import Duties & 
oiher Levies 

Imposed by PhL 
GovL

(Phi. Peso)

Value Added Tax 
end other Taxes 
Imposed by PM. 

GovL
(Phil. Peso)

Local Transport 
from Port to 
Delivery Site 

•“(Phi Peso)

Unit Price of 
Goods or 
Services 

(Phi Peso)

VaLt Added Tax 
and other Taxes 
Imposed by PhB. 

GovL
(Phil. Peso)

Local Transport 
from PUrdlo 
DeKvory Slid 

•“(Phil, Peso)

Forex Currency 
(E«C)

Local Currency 
Portion (PM. 

Peso)
((F*G«H)xC)or

((fJ.iqxC)
(A)
F2

(0) (C) <D) (E) (F) (G> (H) (1) (J) (K) (L) (M)

Fit SPARE PARTS (E-I.O of Part 11 • Technical Data ShaaL Elaetrical 
Worka ol lha Technical Spacificatlona)

a. Generator Circuit Breaker lor Caneralor Control and ProtecDoo Panel 
of 100 kW D/0 Sal 1 Set

0. MISCELLANEOUS WORKS
(Amount In Words)

G.1 Job Site Camerai, complala wllh a) lha naeesaaiy accassonat and
peripherals, spars / toola. Installation and testing for the proper 
operalion and maintenance In accordance wtih the Specifications and 
Technical Data Sheets lor ihe provision of the following:
a) Construction Cameras (2 Sets), complete wiih Ihe required 
accassonei and peripherals: and.
b) SOKC Memory Cards, complete with Ihe required storage capacity 
and spares; and.
c) AlkaHna Baaeiies. complala with lha reqr,iired quanliliet and 
spares,

1 Lot

0.2 Tagging and/or Labels for EquipmanL Valves. Piping, Instnjmenls and
111 ruing accessories as described In the bid documents or shown on 
Ihe drawings.

1 Lot

Notec Final OeDveiy all* ol aB •quipmam/matanala shal be al ine plant alia alaiad above
If Uiare la a Oaciapancy on Iba nginban/unJI&'seta/guamiliai beNvaan or among Uia lachnlcal provision and Scbediia of Reguiiemonti (SDR), SOR ahal pravai 

' DkWera ahal enter a coda reprasanting Iba CoimbY Of Origin of al Imponed equipmanL malerlals and accessorlas 
’ Cost of eguipmonL IrcIghL Hsuranca. eie. up to Phi port of enliy. Refer lo ITB-16.l(b)
' Uni Plica (or Local Transportation, Inaurance and other local coala Incidental to dolveiy of lha gooda from the PM port of entry lo Final delivery alte

US United States

Nam9 of Bidder Ndm« and Sfgnauir* of Aut^orued AeprosentaUvo Oa$lgnaUon

KATIONAL POV  ̂CORPORATION CD)



BIO DOCUMENTS

SECTION V1I-SCHEDULE OF REQUIREMENTS
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 • Broakdown of Prices 
2 X 300 KW PANGUTARAN DIESEL POWER PLANT

SUPPLY. OELIVEHY. INSTALLATION. TEST AND 
COMMISSIONINO OF SIX (6) UNITS OF DIESEL GENSETS 
ANO ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP2IZ1287Se

tt«m
No. Description of Work or Materials QTY..UNIT

•

C
0
0
B

UNIT PRICE FOR GOODS ANO RELATED SERVICES TO BE SUPPUED 
FROM ABROAD

UNIT PRICE FOR GOODS ANO RELATED SERVICES 
TO BE SUPPLIED FROM WITHIN TNE PHIl IPPINPR TOTAL PRICE

Una Price of 
Goods or 
Services 

Foreign Currency 
()“

Import Dulles & 
olher Levies 

Imposed by Phi, 
CovL

(Phi. Peso)

Value Added Tax 
and olher Taxes 
Imposed by Phi. 

Govt
(Phi. Peso)

Local Transport 
from Port 10 
Delivery Site 

***(Phil, Peso)

Unit Price of 
Goods or 
Services 

(Phi. Peso)

Value Added Tax 
and other Taxes 
Imposed by Phi. 

Govt
(Phi. Peso)

Local Transport 
Irom Plant to 
Oeilvery Site 

***(Phil. Peso)

Forex Currency 
(ExC)

Local Currency 
Portion (PM. 

Peso)
((F*G*H) X C) or 

((l*J»K) X C)

(A) 18) (C) (D) lE) (F) (G) (H) (1) (J) <K) (L) (M)
G.3

Piping, iis associated valves, fittings, supports and other accessories 
inctuding louclvup for factory palnled equipment and accessories ss 
deschbed in the technical specificallons or shown on the drawirgs.

1 Lot

G.4 Conduct training at site of at least Four (4) NPC personnel to be
conducted by export/a who are knowledgeable and l/atnod by Ihe 
gensel manufacturer or hli authoitzed distribulor Including equipment 
auxiliaries.

1 Lot

G.S Conduct Testing S Commissioning including test Instruments and
other services as described in ihe technical specificalions, 1 Lot

SUB-TOTAL G
(Amount In Words)

GRAND TOTAL
(Arnounnn Word^

Code Country of Oriqin
US United Slates

Notes; Final delivery alls o( si squlpmenl/malenals shaJ be si Ihe plant all* slated above
i there Is a discrepancy on the numbersAmlts/sels/i>anUiles between of among the technical provision and Schedule of Requlfertienls (SOR). SOR shall prevai 

• Bidders shal enter a code representing the Country of Origin of al Imported equipmenL materlala and sccessotles 
" Cost o( equipmenL froighL Insurancs, etc. up to Pni port of entry. Refer to IT&-1S.t(b)
“* UnS Price for local Transportation, Insuraneo and other local costs Inddontal to delivery of the goods from the Phi port of entry to final delivery sits

Name of Bidder Name and Signature of Authorized Representative Designation

KSTONAJ. POVl^R CortPOnATISN E2B



80 DOCUMENTS

SECTION VU-SCHEDULE Of REQUIREMENTS
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
2 X 100 KW PANDAMl DIESEL POWER PLANT

SURREY. DELIVERY, INSTALLATION. TEST ANO 
COMMISSIONING Of SK (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUC AREAS UNDER PACKAGE 21 REV 02

MlnP21Z12S7Sl

Item
No. Description of Work or Maleilals QTY.-UKTT

•

c
0
D
E

UNIT PRICE FOR GOODS ANO REL
FROM A

ATED SERV0E3 TO BE SUPPLIED
BROAD

UNIT PRICE FOR GOODS ANO RELATED SERVICES
TO BE SUPPUED FROM WTTHIN THE PHtI IPPINFR TOTALPRICS

Una Price of 
Goods cv 
Services 

Foreign Currency
( )**

Import Duties 1 
other Levies 

Imposed byPhn. 
Govt.

(Phil. Paso]

Value Added Tax 
and other Taxes 
Imposed byPha, 

GovL
(Phi. Peso)

Local Transport 
from Port to 
DeOverySlle 

*"(Phil, Peso)

Una Price of 
Goods or 
Services 

(Pha. Peso)

Vslus Added Tax 
and other Taxes 
Imposed by Phi. 

Govt
(Phil. Paso)

Local Transport 
from Plant to 
Delivery sue 

***(Phil, Peso)

Forex Currency 
(GxC)

Local Currency 
Portion (Pha. 

Peso)
((F*GaK)xC) or 

((l+J.K) X C)
(A) (B) (C) (0) (G) (f) (S) (H) (1) (J) (K) (L) (M)
K

A.1 too kW Prime Power Output Modular Diesel Generating seL 1600 
RPM, In-lina mullPcySnder. 4S0 V, 3-phase, 60 hertz, equipped with 
turbocharger, air to air charge air cooler, electronic governor, direct 
(uol inlecBon, sound attenuated and weatherproof enclosure and 
complete with associated auxiliary equipment for lubricalirg system, 
engine cooling system. Intake air and exhaust gas system, fuel oil 
supply system, starting system, controls and protection devices. 
Instruction manuals InUuding InstaSallon works i algnmerS and other 
accessories as described bi the technical speOTicaUorvs.

1 set

A.2 too kW Prims Power Output Open Type Diesel GeneraUng ssL 1600
RPM, In-line mulU-cyilndor, 460 V, 3-phase, 60 hertz, equipped wilh 
turbocharger, air to olr charge air cooler, electronic governor, dlracl 
fuel Injection and complela with assoclaled auxiliary equipment tor 
kibrtcallng system, engine cooQng system, Intake air and exhaust gas 
system, fuel ol supply system, starting system, controls and 
protection devices, instruction manuals Including InstsBaBon works i 
algnment and other accessories as described in the technical 
speofi cations.

1 set

SIIR.TOTAI. A
(Amount In Words)

B. POWER TRANSFORMER(S)
8.1 150 KVA. 480V/13.6W. 3-Phase, 60HZ Generator-Transfontiar

complete with ihe required Accessories and Protection Devices. 
Grounding Materials and other appurtenances in accordance with the 
TechnicM Specilicallons. Technical Data Sheets and as shown on Ihe 
Bid Drawings,

2 sets

SUB-TOTAL a

»Ihers l« a flUcrepancy on Iha nwnOers/unitsTiala/tiuaniraea  botwcan or amona tha ledvMcal provision and Schadul# ol Requiromenij (SOR). SOR sAal pravai 
• Blddars anal enlera coda rcprasomlng iha Counpy ot Origin ol al Impofled aiguIpmanL matedal* and acctuodei 

•* Cost of eguipmenL froighL Insurance, etc. up lo Phi pod of anl/y. RolortolTB-16.1(b)
•" Unit Price for Local Transponalion, insurance and oiner local costs Incidental to delivery of ttie good! from the PhP port of entry to final delivery site

US United Slates
1
1

Name ol Bidder

NATOruU. POWER CORPORATION

Name and Signature of Aulhonzed Reprasenlailve

GED
OesignaUon

vi-aps^p»ii>i



BIO DOCUMENTS

SECTION VIUSCNEDUIE OF REQUIREMENTS
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prlcas 
2 X100 KW PANOAMI DIESEL POWER PLANT

SUPPLY. DEUVERY. INSTALLATION, TEST AND 
COMMISSIONINO OF SW (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUO AREAS UNDER PACKAGE 21 REV 02

MlnP2121287Sa

lUm
N9. Detcriptlon of Wort or KatarlaK QTY.-UNfT

UNIT PRICE F0RG0003 AND RELATED SERVICES TO SE SUPPLIED
FROM ABROAD

UnA Prtc« of 
Goodtor 
Service) 

Foreign Currency
()**

Import OuUei & 
olhof Levlea 

Imposed by PM. 
Govt

(Pnil, Peso)

Value Added Tax 
and ciiner Taiet 
Imposed by PM. 

GovL
(Phn. Peso)

Local Transport 
from Pori to 
Oelvary 511# 

***(PMI. Peso)

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPLIED FROM WITHIN THE PHILIPPINES

UnA Price of 
Good! or 
Services 

(PM. Peso)

Value Added Tax 
and otherTaxea 
Imposed by Phi 

Govt
(Phi. Peso)

Local Transport 
from Plan! lo 
Delivery sue 

***(Phll- Peso)

TOTAL PRICE

Forex Currency 
(ExC)

Local Currency 
Portion (PM.

Peso)
({F*G*H)xC) or 

((l*J‘K) X 0)
(A)
C.

(8) (C) (D) (E) (F) (5) (H) <l) (J) (K) a) (M)
OTHER MECHANICAL WORKS

0.1 Fuel ol. lubricaling ol. lubricants, coolattL chemicals and other
consumables required during ihe InlUal lining, start-up. pre-test and pre 
commissioning Including fuel oU lo be used during a re-test of 
performance lesi as described In Clausa GW-S.a ol the technical 
spaciflcallans.

1 lot

CJ Fuel Ol Supply Storage and Transfer System
C.2.1 1.00PL elevated fuel day lanK lor generaUng seL complete with

accessories, associated structural supports, Isolation valves. 
Inslnimonls and olhcr accessories Including inslallatlon works as 
desenbod In Ihe technical specifications and as shown on ihe bid 
drawings.

2 sets

C.2.2 Pipe, fillings, supports, valves and other accessories for
Inlerconnoction of the supplied equipment and with the existing fuel 
supply and water supply lines Including required excavation and 
backfilling works as described In the technical specifications and 
shown on the bid drawings:
Fuel tupplyffiCng Ip scparale/elevated fuel day tanks and 
Interconnection works with the fuel supply line. fromAo day tanks and 
Ip/Trom the generating sols Including strainers, etc.;

b. InlerconnecUcn of water supply to radiators from Ihe domestic water 
source;

c. Smoke slack.'pipe. insulation and associated structural sleet supports 
(as appUcabte)! and

d. [Waste oil discharge lo exisling oil-water separator.
Notes: Final

1 lot

delivery site ot all equipmont/materials shat be at Ihe plant site staled above
a there Is a discrepancy on mo numbersAmits/sets/quantiLes between or among ihe technical provision and Schedule ol Requirements (SOR). SOR shal prsval 

• Bidders shal enlera code rcpxcsenting the Country ol Origin ot al Imported oquIpmcnLmaterlalsandaccessortes 
•* Cost ofequipmonLfrelghL insurance, etc. up lo Phn. port of entry. Refer to ITB-t6.t(b)
« Unit Prtce lor Local Transportallon, Insurance and olhor local costs incidental lo deUvory of Ihe goods from the Phil port el entry lo final deilvoiy sAa

us 1 United States

NamaolBdder Name and Signature ol AulhorUed Ropresantallve Oesignabon

NAT10KXL POWLR CORPOUXTKM IJ13 Vtl-&P9(P«n>2



BID DOCUMENTS

SECTION VIkSCNEDULE OF REQUIREMENTS
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
2X100 KW PANDAMI DIESEL POWER PLANT

SUPPtr. DELIVERV. INSTALLATION, TEST AND 
COMMISSIONING OF SIX ($) UNITS OF DIESEL GENSET3 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z12S7Sa

U«m
Nq. Description of Work or Materlale QTY.- UNIT

*

e
o
0
E

UNIT PRICE FOR GOODS AND REU. 
FROM A

ATEO SERVICES TO BE SUPPUED 
BROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPLIED FROM WITHIN THE PHILIPPINFR TOTAL PRICE

Unit Price of 
Goods or 
Services 

Foreign Currency
()“

Import Dulles & 
other Levies 

Imposed by Phi. 
Govt

(PM. Peso)

Value Added Tax 
and other Taxes 
Imposed by PhL 

Govt
(Phi. Peso)

Local Trarisport 
from Portia 
Delivery Site 
“(PM Peso)

Unit Price of 
Goods or 
Services 

(PM Peso)

Value Added Tax 
and other Taxes 
Imposed by Phi. 

Govt
(PM Peso)

Local Transport 
from PUuvt lo
Delivery Slit 
“(Phi. Peso)

Forex Currency 
(ExC)

Local Currency 
Ponton (Phi, 

Peso)
((F»GvH) X C) er

(II‘J‘K)xC)
(A)
C.3

(B) (C) (0) <E) (F) (G) (H) (1) (J) (K) a) (M)

C.3.1 Gate Valve, 20 mm <3, cast bronze, screwed ends, rising stem,
OassISO

1 Set

C.3.2 GateVaNe, 15 mm 0, cast bronze, screwed ends, rising slem.
Class 150

2 Sell

C.3.3 Water Pipe, 25 rrvn 0.0. (20 mm N.D.L uPVC pipe, sch 60 or Class
ISO. and Its associated hlllrgs, pips supports and other accessories.

24 Lm

C.3.4 Waier Pipo, 20 mm 0-0. <15 mm N.D.), uPVC pip«. sch $0 or Ooss
150. and tts assoctaled riitknoi. pipa supporta and other accasaorlei.

12 Lm

SUB-TOTAL C
fAmounl In Words)

0. OTHER ELECTRICAL WORKS
0.1 Generator Control and ProlecUon Panel complete with the required

metering, monttorlng, control and protection devicee, synchrottizing. 
dtoul breaker, grounding matcrlali and other appurlenancea as 
descn'bed In (he Technical Speclficalions, Technical Data Sheet and 
as shown on tha Bid Drawings Including Installation works In Ihe 
existing conirol room.

2 sets

PRICE >F THIS ITEM SI ALL BE INCLUD '0IH ITEMS A.1 CA.2A60VS

D.2 15kV Fuse Disconnocf Swilcn wlin Lightning Arrester Combination
complete with the required (use link, brackets and accessories as 
described In the Technical speefications and Technical Data Sheets 
as shown on Ihe Bid Drawings Including Inslalaticn works.

1 lot

0.3 Power, Conljol & insUumenlatlon Cables complete with tha required
accessories for cabling works lo interlace the supplied equipment lo 
Ihe existing system at described in the Technical Specificallont, 
Technical Dala Shoot and as shown on Ihe Bid Drawings Including 
Inslallalion works.

1 lol

If there Ij a fliscreparvcy on Ihe num&ersAjnlls/sets/quantilies behveen or among the lachnioal provision and Schedule of Requirements (SOR), SOR shal prevai 
• Bidders shal enter a code reptesenllrg Ihe Coumry of Origin of al Imporlod equipmenL malerlals and accessories 

•* Cost ol equipment trelghL Insurance, etc. up to Phi. port of entry. Refer to IT3-16.1(b)
m Unit Price for Local TransporUUon. Insurance and other local costs Incldonlal to deSveiy of Ihe goods from the Phi port of entry to final delivery site

Code Counlty of Ongin
US United Slates

Name of Bidder Name and Signature of Authorlzad Representative Designation

tUTOH*!. POWER CORPCAATCN EED V»>aPS<P«n^S



BO DOCUMENTS

SECTION Vn-SCHEDULE OF REQUIREMENTS
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
2 X100 KW PANDAMI DIESEL POWER PLANT

SUPPUY. OEUVERY, INSTALLATION, TEST ANO 
COMMISSIONMO OF SIX (6) UNITS OF DIESEL GENSET3 
ANO ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUO AREAS UNDER PACKAGE 21 REV 02

MlnP21Z1287St

• UNIT PRICE FOR GOODS ANO REL
FROM A

ATEO SERVICES TO BE SUPPUED
BROAD

UNIT PRICE FOR GOODS ANO RELATED SERVICES
TO BE SUPPLIED PROM WITHIN THE PKILIPPINFR TOTAL PRICE

Item
No. OeecrIpUon of Work or Uaterlele QTY,- UNIT C

o
D
E

Urd Price of 
Goode or 
Services

Foreign Currency 
{)**

knpotlOimaeE 
other Lavlee 

ImpoaedbyPhL 
GovL

(PhO. Peao)

Value Added Tax 
and otharTaxea 
Imposed by PhL 

Govt
(Phi Peso)

Local Transport 
from Port to 
Delivery SAe 

***(Phl Peso)

Unk Price of 
Goode or 
Sarvicee 

(Phi Peso)

Value Added Tax 
and other Taxes 
ImposadbyPhL 

Govt
(Phi. Paso)

Local Transport 
from Plant to 
DeDvarySite 

“•{Phi. Paso)

Forex Currency 
(ExC)

Local Currency 
Portion (Phi 

Peso)
({F*0*H)xC)or 

{(leJrK) X C)
<A> (B) (C) (0) <E) (F) (G) (H) (1) (J) (K) (L) (M)
0.4

for ca&Gng worka aa described In the Technical speciflcaiione anc 
Technical Data Sheets and ae shown on the bid draw*>gi.

O.S Groundktg System complete win the required grountSng grid
conductors, equtpmenl bonding riser, eiotharmio welding materlels. 
ground rode end other iccaseorlec et described In the Technical 
Specifications and Technical Data Sheets ae shown on (he Sid

t lot

D.8 Teka-Off Structure complete win the required steel poles, cress amis.
braces, bus conductor, Ine melerlals/herdware, termlnslion U and 
other aeceissorles as described In Technical Spedflcadons, Tetfnical 
Data Sheet end as shown on the Old Drawings Including inslalaDon

1 lot

0-7 Luninairas (or the New Hazardous Waste Storage FatiBty as
describad in Ttchnical Speciflcadons and as shown on (he Bid 
Drankigs Including Intlanatlon works.

1 lot

SUB-TOTAL D
(Amount In Words)

E. CIVIL WORKS
E-1 DemoltUon of concrett flooring 1.9 cum.
EJ Conskucdon materials Including excavation, beddiris. drain ditch.

bikireioua )olnt flder, anchor/machins boas for gensels and 
associated equipment (or the provision of Sie (oaowWg:

E.2.e New concrete loundaiion for iha 2 x lOOkW genset (including
demoliUon of axIsUng airucture or appurtanences, If any) 1.0 lot

EJ.P Day Tank Steel Support (A3S hol-dipped galvanized. Including boas
and foundation) 1.0 lot

E.2.C
NntAfti

NewconoelS loundaiion (or the 2 x tSOkVA transformer 10 kX

«inere I* a tfacrwancy on lha nmnben/units/sais/quaniiiiea batwaen or among Oia technics {voviskn and SchwMa o( Raqulramanu (SOR), SOR ihal prr.al 
• Bidden stial enter a code representing the Country of Origin of el imported equicmenL maierfala and accesiortee 

•• Cost of equIpmenL frei(F>L Insurance, etc. up to Phil, port of entry, Refer to ITB-t6.1(b)
Uni Price for Local Transportation. Insurance and other local costa Incidental to delivery of the goods from the PhO port of entry to final delivery site

US United Stetei

Neme of Bidder Name and Signature of Aulhortzed Representellve Designellon

NATIOrW. POWER CORPORATION cn)



810 DOCUMENTS

SECTION VII-SCHE0UL6 Of REQUIREMENTS
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 - Breakdown of Prices 
2 X 100 KW PANDAMl DIESEL POWER PLANT

SUPPLY, DEUVERY. INSTALLATION. TEST AND 
COMMISSIONING OF S« ($) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUQ AREAS UNDER PACKAGE 2t REV 02

MlnP21Z12S7Sl

Item
No. Description of Work or Meierlalt QTY,-UNrT

•

C
o
D
e

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED PROM WITHIN THE PHU IPPINFS TOTAL PRICE

Unit Price Of 
Goods or 
Services 

Foreign Currency
()*•

Import DutlesS 
other Levies 

Imposed by PhL 
Govt

(Phi Peso)

Value Added Tas 
and other Tasea 
Imposed by PhL 

GovL
(Phi. Peso)

Local Transport 
from Port to 
Delivery sue

***(Phl Peso)

Uni Price o( 
Goods or 
Services 

(PhL Peso)

Value Added Tax 
and other Taies 
Imposed by Phi, 

GovL
(Phn. Peso)

Local Trarupoct 
from Plan! to 
Delivery Site 

***<Phn. Peso)

Forex Currency 
(ExC)

Local Currency 
Ponlon(PhL 

Peso)
((F»G*H)xC)or 

((l*J»K) X C)

(A) (B) (C) (D) (E) (F) (0) (H) (1) U> (K) (L) (M)
E.3

ES.a Cabia Trench (CT-1) 2.7 Ijtl
E.3,b Cable Trench (CT-4) 3.9 l.m.
E.3.0 Cable Tronch (CT-S) 3.5 l.m. —
E.4 Drainage Syslem: Drain Pit (OP) 3.0 pc.
E.S Septic Tank 1.0 pc.
E.6 Compete consirucUon of Hazardous Waste Storage Facility (Including

excaveUoiL backfil. concrete 20.7MPa, RS3 G27S, siruch^ steel 
A3«, palming and accessories)

1.0 lot

cna.TriTAi c
(Amount In Words)

F. SPARE PARTS AND SPECIALfSTANDARO TOOLS
F.1 MECHANICAL

F.1.1 Spare Parts per UnK of 109 kW Diesel Censet During the
Wirrinty Period (rrv4J; Part 1 • Technical Data Sheeli, 
Mechanical Works oltheTechnlcel Snecincetlont

a. Air fitter Eleaienl (6 pcs/size) 2 Lot
b. Lube 01 Filter Element <30 pcs/sIze) 2 Lot
c. Fuel Filler Element (tS pcs/size) 2 Lot
d Water Filter Element (S pcs/size) 2 Lot
a. Fan Bel (3 pcs/size) 2 lot
i ARemator Bel (3 pcs/size) 2 Lot
g Cooiani (4 Gallon) 2 Lot
h £ipeeled spares to be consumed during the performance lest 2 Lot

1 Other spars parts recommended by Manufacturer 2 Lot

if ffwa li I discrepancy on ffie nunbersAnjts/utsfguamilles between or among ihe technical provision and Schedule of Requirements (SOR). SOR shal prevai 
• SIddoiS shal enter a code representing the Country of Orl^ of al Imported eguipmenL materials arvd accessories 

•* Cost of equIpmetiL frelghL Insurance, elc. up to PfiQ. port of entry, Refer to ITB-t6.1(b)
"* Unit Price (or Local Transponailon, Insurance and other local costs Incidental to delivery of Ihe goods from Ihe Phi port of entry to final delveiy site

US United Slates

Name of Bidder

lUTCNAl POWER CORPORATON

Name and Signature o( Authorized Representative

□B
Odsignation

V)l>ePS(P«n)>ft



BID DOCUMENTS

SECTION Vn-SCHEOULE Of REQUIREMENTS
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 • Broakdown of Prices 
2 X100 KW PANOAMl DIESEL POWER PLANT

SUPPLY, DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
ANO ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUS AREAS UNDER PACKAGE 21 REV02

MinP2tZ12S7Ss

• UNIT PRICE FOR GOODS ANO REL
FROM A

ATEO SERVICES!
BROAD

OBE SUPPLIED UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THF PHTI IPPINFS TOTAL PRICE

Itom
No. Description of Work or Materials QTY.- UNIT C

o
0
E

Unit Price of 
Goods or 
Services 

Foreign Curreruy

o“

Import Dulles S 
other Levies 

Imposed by PhB. 
Govt

(Phi. Peso)

Value Added Tax 
and other Taxes 
Imposed by PhB. 

GovL
(Phi. Peso)

Local Transport 
from Port to 
DeOvery Site 

***(Phl. Peso)

Unit Price of 
Goods or 
Services 

(Phi. Peso)

Value Added Tax 
and other Taxes 
Imposed by Phi. 

Govt
(PM. Paso)

Local Transport 
from Plant to 
Derivery Site 

***(PhJ. Peso)

Forex Currency 
(ExC)

Local Currency 
Portion (Phi. 

Peso)
((F«GvH)xC)or

((I.J*K)xC)

(A) (S) <C) (D) (E) (F) (G) (H) (i) <J) (K) (L) (M)
F.1J

snd DeUversd{M-4.6: Pan U-Tachnlcal Osts Sheets. Mechanical 
Works of the Technical Soectflcation)

a Fuel Injector Assembty 2 Pcs
b. Top Ove^audng KU 1 Set
c Actuator 1 Set
d Jacket Water Pump Repair Kit 1 Set
a Lube 01 Pump Repair Kit 1 Set
f. Fan Adaptor S Accessories including Bearings 2 Sets

Rocker Gear Cover Gasket 12 Pcs
h. Thermostat 1 Set

1. LubOa Pump Swllcn 1 Set
ii H ot Water Tenip. Swiich 1 Set —
ii. Tiabocharger Repair KJt 1 Set
1. Exhaust Manifold Beaow 1 Set

m. Magnetic Pick-up 1 Pe.
n. Other spare parti recommended by Manufacturer 1 Lot

F.f.J Manufacturer'e SpecIsUStsndard Toole
F,U.l Standard/Special Toots par Total Units of 109 kW Caniet

Supplied and Delivered (M-SJ: Pan B • Technical Data Shsets. 
Meehanleal Works of (he Technical Sneelfleallon)

a Ponable compulor (Minimum of Intel IT Processor, 16GB RAM. 
SOOGB HDD. 2Ghz, 12*-13.3‘ screen size 9 with the lalesi pra- 
InslaDed windows operating system compallbfa with manufacturei's/sr 
Supc^er'i soRware) needed in programming the gensel control selling 
(complels wiUt Cconsed CD-ROM drive dongles of gensel 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 Ihe 
genset

1 Set

b
Klnta«*

Other tools reconvnended Pv the Manufacturer 1 Lot

If Uiers Is s discrepancy on the numtwVunlts/sels/quanlilies between or amorg ihe technical provision and Scheduls of Requirements (SOR), SOR shall prevaS 
• Bidders shal onier a code representing the Country of Ortgin of aD Imported equipment materials and accessories 
1 Cos) of equipment freight Insurance, elc. up to Phil, port of entry. Refer to rTD-16.1(b)
r UnH Price for local Transportation, Insurance and other local cosuinctdenlalto delivery of the goods from the Phi port of entry to fm^ delivery site

US 1 United States

Name of Biddor

NATIONAL POWtR CORPORATION

Nama and Signatura of AuihofUa^ RapratantatTva

EED
Ofsisnatlon

vii>0P9(P«n)>6



810 DOCUMENTS

SECTION VII-SCKEDULE OP REQUIREMENTS

SECTION VII • SCHEDULE OP REQUIREMENTS 
BPS.2 • Breakdown of Prices 

2 X100 KW PANDAMI DIESEL POWER PLANT

SUPPLY, OELIVERV. INSTALLATION, TEST ANO 
COMMISSIONING Of SK (6) UNITS OF DIESEL GENSETS 
ANO ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP2tZ1287Sa

• UNIT PRICE FOR GOODS AND REL
FROM A

ATEO SERVICES TO BE SUPPUED
BROAD

UNIT PRICE FOR GOODS ANO RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THF PH1I IPPINPq TOTAL PRICE

Item
No. Description of Work or Materials QTYwUNIT c

o
D
e

Unit Price of 
Goods or 
Services 

Foreign Currency 
(>-

Import Dulles S 
other Levies 

Imposed by Phi. 
Govt

(Phi. Peso)

Value Added Tas 
and other Taxes 
Imposed by PhL 

Govl
(Phil. Peso)

Local Transport 
from Pori to 
Delivery Sits 

***(Phl. Peso)

Unit Price of 
Goods or 
Services 

(Ph). Peso)

Value Added Tax 
and other Taxes 
Imposed by PhD, 

Govt
(Phil. Peso)

Local Transport 
from Rant to 
Delivery Site 

***(PhP, Peso)

Currency
(SxC)

Local Currency 
Portion (PhO, 

Peso)
((F*G*H) X C) or 

((NJ-K) X C)
(A)

FJ

(B) (C) (0) IE) (F) (G) (H) (') (J) (K) (L) (M)

FJ.1 SPARE PARTS (E4d) of Part II * Tochnical Data Sheet Electrical
Works of the Technical Specifications)

a. Generator Circuit Breaker for Generator Control and Protection Panel
of 100 kW 0/G Set 1 Sot

0.

SUB-TOTAL F
MISCELLANEOUS WORKS

(Amount In Words)

o.t Job sire Cameras, compleia with al Iho necessary accessories and
peripherals, spare f tools, Insladalion and lesting for the proper 
operation and mainlenance In accordance with Ihe Specificalions and 
Tochnical Data Sheets for the provision of the foaowlng: 
a) Corrsiruclion Cameras (2 Sets), compleia with the required 
accessories and peripherals: and.
0) SOHC Memory Cards, compleia wiih the required storage capacity 
and spares: and,
c) Alkaline Batteries, complete v>ilh Ihe required quantities and 
spares.

1 Lot

0.2

Notes:

Tajpng andicr labels for Equipment Vahes, Piping, Instruments and
IIS fixiiig accessories as described Irt Ihe bid documents cr shown on 
Ihe drawings.
Final delivery site of al equipmenilmaienals shag be at ihe clan) sliest.

1 Lot

ted above
If thore I* 1 discrepancy on the numbore/unlls/sols/quari lilies Between or am on j the technical provision and Schedule ol Requlremenls (SOR). SOR shall prevaS 

• Bidders shal enter e coda represenlina the Country of CMgIn of ell Imported equipmenL materials and accessories 
•• Cost of equipment, freight. Insurance, elc. up to Phil, porlol entry, Refer la ITa-t6,l(b)
— Unit Price for Local TransportaUon. Insurance and other local cosls incidental to delivery el the poods from the Phil port of entry to final delivery site

US United Slalni

Nani« of Dld4or

NATIONAL POVVER CORPORATION

Natn« and Si^natur* of AuVionzad f^opreaentalivt

IJH
Designation



010 DOCUMENTS

SECTION VII-SCHEDULS OP REQUIREMENTS
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prlcss 
2 X 100 KW PANDAMI DIESEL POWER PLANT

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OP DIESEL GENSET3 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MlnP21Z12S7Sa

Item
No. Oeecrlpllon of Work or Uaterlale QTY.- UNIT

•

C
o
0
E

UNIT PRICE FOR GOODS ANOREL 
FROM i

ATED SERVICES 
BROAD

rO BE SUPPLIED UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPLIED FROM WITKIM THF PHII IPPlNPq TOTAL PRICE

Unit Price of
Goods or 
Services 

Foreign Currency
()*•

Impart Duties A 
other Levies 

Imposed by Phi. 
Govt
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Standard Form No: NPCSF-GOODS-01

Checklist of Technical & Financial Envelope Requirements for Bidders

A. THE 1st envelope (TECHNICAL COMPONENT) SHALL CONTAIN THE FOLLOWING:
1. Eligibiuty Documents 

a. (Class A) 
y Any of the following:

• PhilGEPS Certificate of Registration and Membership under Platinum Category in
accordance with Section 8.5.2 of the IRR;

OR:
• The following updated and valid Class *A" eligibility documents enumerated under "Annex

A" of the Platinum Membership:
■ Registration Certificate from the Securities and Exchange Commission (SEC) for 

corporations, Department of Trade and Industry (DTI) for sole proprietorship, or 
Cooperative Development Authority (CDA) for cooperatives;

■ Mayor’s/Business permit issued by the city or municipality where the principal place of 
business of the prospective bidder is located, or the equivalent document for Exclusive 
Economic Zones or Areas.
In cases of recently expired Mayor’s/Business permits, it shall be accepted together 
with the official receipt as proof that the bidder has applied for renewal within the period 
prescribed by the concerned local government unit, provided that the renewed permit 
shall be submitted as a post qualification requirement In accordance with Section 34.2 
of the Revised IRR of RA 9184.

■ The prospective bidder’s audited financial statements, showing, among others, the 
prospective bidder’s total and current assets and liabilities, stamped ‘received’’ by the 
BIR or its duly accredited and authorized institutions, for the preceding calendar year 
which should not be earlier than two (2) years from the date of bid submission.

■ Tax clearance per Executive Order 398, Series of 2005, as finally reviewed and 
approved by the BIR or as stated under GPPB NPM-039-2014, for Non-Resident 
Foreign 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

y Statement of all its ongoing government and private contracts If any, whether similar or not 
similar in nature and complexity to the contract to be bid (NPCSF-GOODS-02)

y The Statement of the bidder’s Single Largest Completed Contract (SLCC) similar to the 
contract to be bid. and whose value, adjusted to cunent 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. Contract/Purchase Order
2. Certificate of Acceptance: or Certificate of Completion; or Official Receipt (O.R); or Sales 

Invoice
(The Single Largest Completed Contract (SLCC) as declared by the bidder shall be verified and validated to 
ascertain such completed contract. Hence, bidders must ensure access to sites of such projects/equipment to 
NPC representatives for venfication and validation purposes during post-quaiification process.
It shall be a grourTd for disqualification, if verification and validation cannot be conducted for reasons 
attributable to the Bidder.)

Page 1 of 3

This Checklist of Retjuiremenls shall be provided to prospective svppliers/cor\tractors including all forms. Suppliers/contractors are 
encouraged to consult this checklist before submitting their proposals on the deadline for the submission and receipt of offers.
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Standard Form No: NPCSF~GOODS-O1

^ 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 fen 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 valld/effecfive at 
the date of bidding.

b. (Class B)
y For Joint Venture (if applicable), any of the following:

• Valid Joint Venture Agreement (NPCSF-GOODS-05)

OR

• Notarized statements from all the potential joint venture partners stating that they will enter 
into and abide by the provisions of the JVA, if awarded the contract

^ Certification from the relevant government office of their country stating that Filipinos are 
allowed to participate in their government procurement activities for the same item/product (For 
foreign bidders claiming eligibility by reason of their country's extension of reciprocal rights to 
Filipinos)

2. Technical Documents

^ Bid Security, any one of the following:

• Bid Securing Declaration (NPCSF-GOODS-O6c)
OR

• Cash or Cashier’s/Manager’s check issued by a Universal or Commercial Bank - 2% of 
ABC;
OR

« Bank draft/guarantee or Irrevocable letter of credit issued by a Universal or Commercial 
Bank: (NPCSF-GOODS-O6a) - 2% of ABC;

OR
• Surety Bond callable upon demand issued by a reputable surety or insurance company 

(NPCSF-GOODS-O6b) - 5% of ABC. with

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

^ Omnibus Sworn statement using any of the following form:

• NPCSF-GOODS~07a - for Sole Proprietorship:
OR

• NPCSF-GOODS-O7b - for Partnership/Coiporation/Cooperative/Joint Venture with the 
following supporting documents:

■ In the case of corporations, board/partnership resolution or secretary’s certificate, 
granting full powers to the authorized signatory:

m For Joint-Venture, a resolution, duly signed by all the joint-venture partners granting full 
powers to the authorized signatory

Page 2 of 3

This Checklist of Requirements shall be provided to prospective suppliers/contractors including all forms. Suppliers/contractors are 
encouraged to consult this checklist before submitting their proposals on the deadline for the submission end receipt cf offers.
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Standard Form No: NPCSF-GOODS-C1

^ Drawings & Documents to be submitted with the Bid, Sections M-1.0, M-2.0, Annexes A.1 to 
A.2 for Mechanical Works and Sections E-1.0 and E-2.0 for Electrical Works, Section VI - Part 
II Technical Data Sheets:

^ Complete eligibility documents of the proposed subcontractor, if any

B. THE 2nd envelope (FINANCIAL COMPONENT) SHALL CONTAIN THE FOLLOWING:
y Duly signed Bid Letter indicating the total bid amount in accordance with the prescribed form 

(NPCSF-GOODS-08)

'P' Duly signed and completely filledout Schedule of Requirement (Section VII) indicating the unit 
and total prices per item and the total amount In the prescribed Price Schedule form.

^ For Domestic Bidder claiming for domestic preference:

• Letter address to the BAG claiming for preference

• Certification from DTI as Domestic Bidder in accordance with the prescribed forms provided

CONDITIONS:

1. Each Bidder shall submit one copy of the First and second components of its Bid. NPC may request additional hard copies 
and/or electronic copies of the Bid. However, failure of the Bidders to comply wHh the said request shall not be a ground for 
disqualification.

2. In the case of foreign bidders, the eligibility requirements under Class ‘A’ Documents (except for Tax Clearance) may be 
substituted by the appropriate equivalent documents, if any, issued by the country of the foreign bidder concerned. The 
eligibility requirements or statements, the bids, and all other documents to be submitted to the BAC must be in English. If the 
eligibHity requirements or statements, the bids, and all other documents submitted to the BAC are in foreign language other 
than English, it must be accompanied by a translation of the documents in English. The documents shall be translated by the 
relevant foreign government agency, the foreign government agency authorized to translate documents, or a registered 
translator in the foreign bidder’s country; and shall be authenticated by the appropriate Philippine foreign service 
establishment/post or the equivalent office having jurisdiction over the foreign bidder’s affairs in the Philippines.

These documents shall be accompanied by a Sworn Statement in a form presented by the GPPB slating that the documents 
submitted are complete and authentic copies of the original, and all statements and information provided therein are true and 
correct. Upon receipt of the said documents, the PhilGEPS shall process the same in accordance with the guidelines on the 
Government of the Philippines - Official Merchants Registry (GoP-OMR).

3. A Bidder not submitting bid for reason that his cost estimate is higher than the ABC. is required to submit his letter of non- 
part/apat/on/regref supported by corresponding detailed estimates. Failure to submit the two (2) documents shall be 
understood as acts that tend to defeat the purpose of public bidding without valid reason as stated under Section 69.1.(i) of the 
revised IRR of R.A. 9184.

Page 3 of 3

This Checklist of Requiremenis shall be provided to prospective suppliers/contractors Including all forms. Suppllers/coniractors are 
encouraged to consul this checklist before svbmiWng their proposals on the deadline lor the submission and receipt of offers.
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Standard Form Number NPCSF-GOODS-02

List of All Ongoing Government and Private Contracts Including Contract Awarded But Not Yet Started
Business Name 
Business Address

Name of Conlract/ 
Project Cost

Government

a. Owner's Name
b. Address
c. Telephone Nos.

Nature of Work

Bidder's Role

Description %

a. Date Awarded
b. Date Started
c. Data of Completion or 

Contract Duration/ Date 
of Delivery

Value of Outstanding 
Works / Undelivered 

Portion

Private

Total Cost

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 oartner 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 P

Note: This statement shall be supported with the following documents for all the conlract(s) stated above which shall be submitted during Post-oualificaUon-
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 dale.

Submitted by

Designation
Date

(Printed Name & Signature)
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Standard Form Number: NPCSF-GOODS-03

The Statement of the bidder’s Single Urgest Completed Contract (SLCC) similar to the contract to be bid
Business Name 
Business Address

Name of Contract
a. Owner's Name
b. Address
c. Telephone Nos.

Nature of Work
Contractor’s Role

Description %
a. Amount at Award
b. Amount at Completion
c. Duration

3. Date Awarded
b. Contract Effectivity
c. Date Completed

Notes; 1. Jha bidder must state only one (1) Single Largest Completed Contract (SLCC) similar to the contract to be bid.

Submitted by

Designation
Date

(Primed Name i Signature)
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Standard Form Number: NPCSF-GOODS-04

NET FINANCIAL CONTRACTING CAPACITY (NFCC)

A. Summary of the Supplier’s/Distributor’s/Manufacturer’s assets and liabilities on the basis 
of the income tax return and audited financial statement for the immediately preceding 
calendar year are:

Year 20
1. Total Assets
2. Current Assets
3. Total Liabilities
4. Current Liabilities
5. Net Worth (1-3)
6. Net Working Capital (2-4)

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

NFCC = [(Current assets minus current liabilities) x 15] minus the value of all 
outstanding or uncompleted portions of the projects under ongoing contracts, 
Including awarded contracts yet to be started coinciding with the contract for this 
Project.

NFCC = P

Herewith attached is certified true copy of the audited financial statement, stamped 
"RECEIVED" by the BIR or BIR authorized collecting agent for the immediately preceding 
calendar year.

Submitted by:

Name of Supplier / Distributor / Manufacturer

Signature of Authorized Representative

Date:
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Standard Form Number: NPCSF-GOODS-05

JOINT VENTURE AGREEMENT 

KNOW ALL MEN BY THESE PRESENTS:

That this JOINT VENTURE AGREEMENT Is entered into by and between:
________________________, of legal age, (civil status}_______ , authorized representative of
________________________and a resident of_______________________ .

- and -

of legal age, (civil ststus) 
a resident of

authorized representative 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
1. P
2. P

That both parties agree to be jointly and severally liable for their participation in the 
Bidding and Undertaking of the said contract.

That both parties agree that and/or___________ _________________ shall
be the Official Representative/s of the Joint Venture, and are granted full power and authority to 
do, execute and perform any and all acts necessary and/or to represent the Joint Venture in the 
Bidding and Undertaking of the said contract, as fully and effectively and the Joint Venture may 
do and if personally present with full power of substitution and revocation.

That this Joint Venture Agreement shall remain in effect only for the above stated 
Contract until terminated by both parties.

Name & Signature of Authorized 
Representative

Official Designation

Name of Firm

Name & Signature of 
Authorized Representative

Official Designation

Name of Firm

1.
Witnesses

2.

If the bidder Is a joint venture, one of the requirements is the submission of a valid joint venture agreement.
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Standard Form Number: NPCSF-GOODS-CS 
Page 2 of 2

ACKNOWLEDGMENT

BEFORE ME, a Notary Public for and in_______
___ . 200_, personally appeared_______________
_____________ with Community Tax Certificate

on AND
representative.
No.

of
issued at

with 
, on

Phiiippines. this____ day of
authorized representative, of

_______________ , issued at
_________________ authorized
Community Tax Certificate 

___  known to me to be

No.

the same person who executed the foregoing instrument consisting of two (2) pages, including 
the page whereon the acknowledgements are written, all pages signed by both parties and their 
instrumental witnesses and they acknowledged before me that the same are their free and 
voluntary acts and deeds and that of the Corporations they represents.

written.
WITNESS MY HAND AND NOTARIAL SEAL, at the place and on the date first above

Notary Public 
Until 31 December 20_
PTR No. __________
Issued at:__________
Issued on:_________
TIN No. _________

Doc. No.. 
Page No.. 
Book No.. 
Series of

If the bidder is a jcini venture, one of the requirements is the submission of a valid Joint venture agreement
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Standard Form Number NPCSF-GOODS-CBa

FORM OF BID SECURITY (BANK GUARANTEE)

WHEREAS, (Name of Bidder)
submitted his bid dated (Date) 
Bid').

________ (hereinafter called “the Bidder") has
for the [name of oroiectl (hereinafter caiied 'the

ofKNOW ALL MEN by these presents that We (Name or BanM________________________
(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 [amount in words & figures as prescribed in the bidding documents! for 
which payment well and truly to be made to the said Entity the Bank binds himself, his 
successors and assigns by these presents.

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

THE CONDITIONS of this obligation are that:

1) if the Bidder withdraws his Bid during the period of bid validity specified in the Bidding 
Documents; or

2) if the Bidder does not accept the correction of arithmetical errors of his bid price in 
accordance with the Instructions to Bidden or

3) if the Bidder, having determined as the LCB, fails or refuses to submit the required tax 
clearance, latest income and business tax returns and PhilGEPs registration certificate 
within the prescribed period; or

4) if the Bidder having been notified of the acceptance of his bid and award of contract to 
him by the Entity during the period of bid validity;
a) fails or refuses to execute the Contract: or

b) fails or refuses to submit the required valid JVA, if applicable; or

c) fails or refuses to furnish the Perfonnance Security in accordance with the 
Instructions to Bidders;

we undertake to pay to the Entity up to the above amount upon receipt of his first written 
demand, without the Entity having to substantiate its demand, provided that in his demand the 
Entity will note that the amount claimed by It is due to the occurrence of any one or combination 
of the four (4) conditions stated above.

The Guarantee will remain in force up to 120 days after the opening of bids or as it may be 
extended by the Entity, notice of which extension(s) to the Bank is hereby waived. Any demand 
In respect of this Guarantee should reach the Bank not later than the above date.

DATE

WITNESS

SIGNATURE OF THE BANK. 

SEAL

(Signature, Name and Address)
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Standard Form Number NPCSF-GOODS-O6b

BOND NO.:

FORM OF BID SECURITY (SURETY BOND) 

______ DATE BOND EXECUTED:

By this bond, We (Name of Bidder)_______ (hereinafter called “the Principal") and (Name
of SureM ________ of (Name of Country ofSureM_______________ , authorized to
transact business in the Philippines (hereinafter called “the Surety”) are held and firmly bound 
unto National Power Corporation (hereinafter called "the Employer'') as Obligee, in the sum of 
(amount in words & figures as prescribed in the bidding documents), callable on demand, for the 
payment of which sum, well and truly to be made, we, the said Principal and Surety bind 
ourselves, our successors and assigns, jointly and severally, firmly by these presents.

SEALED with our seals and dated this day of. 20

WHEREAS, the Principal has submitted a written Bid to the Employer dated the_______day of
____________ 20______ . for the_____________________(hereinafter called "the Bid").

NOW, THEREFORE, the conditions of this obligation are:

1) if the Bidder withdraws his Bid during the period of bid validity specified in the Bidding 
Documents: or

2) if the Bidder does not accept the correction of arithmetical errors of his bid price in 
accordance with the Instructions to Bidder; or

3) if the Bidder, having determined as the LCB, faiis 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

I
f) fails or refuses to furnish the Performance Security in accordance with the 

Instoictions to Bidders;
then this obligation shall remain in full force and effect, otherwise it shall be null and void. 

PROVIDED HOWEVER, that the Surety shall not be:

a) liable for a greater sum than the specified penalty of this bond, nor

b) liable for a greater sum that the difference between the amount of the 
said Principal's Bid and the amount of the Bid that is accepted by the 
Employer.
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Standard Form Number: NPCSF-GOODS-O6b 
Page 2 of 2

I
This Surety executing this instrument hereby agrees that its obligation shali be vaiid for 120 
calendar days after the deadiine for submission of Bids as such deadline is stated in the 
Instructions to Bidders or as it may be extended by the Employer, notice of which extension(s) to 
the Surety is hereby waived.

PRINCIPAL SURETY

I
SIGNATURE(S).

NAME(S) AND TITLE(S)

SEAL

SIGNATURES(S).

NAME(S)______

SEAL

I

I
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REPUBLIC OF THE PHILIPPINES )
CITY OF_______________________) S.S.

BID-SECURING DECLARATION
SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF SIX (6) UNITS 

OF DIESEL GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU SPUG
AREAS UNDER PACKAGE 21 REV 02 

MinP21Z1287Se

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

//We"!, (he undersigned, declare that:

1. //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.

I
2. lA/Ve accept that: (a) I/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) lAve 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 (he 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.

I

I

3. I/We understand that this Bid-Securing Declaration shall cease to be valid on the
following circumstances:

(a) Upon expiration of the bid validity period, or any extension thereof pursuant to 
your request:

(b) / am/we are declared ineligible or post-disqualified upon receipt of your notice 
to such effect, and (i) I/we failed to timely file a request for reconsideration or (ii) 
I/we filed a waiver to avail of said right;

(c) I am/we are declared as the bidder with the Lowest Calculated and Responsive 
Bid, and I/we have furnished (he performance security and signed the Contract.

I Select one and delete the other. Adopt same instruction for similar terms throughout the document.
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IN WITNESS WHEREOF, I/we have hereunto set my hand this____day of
20____at___________ , Philippines.

[Name and Signature of Bidder's Representative/ 
Authorized Signatory]

[Signatory's legal capacity]
Affiant

SUBSCRIBED AND SWORN to before me this day of 20 at
__________________. Philippines. Affiant/s is/are personally known to me and was/were
Identified by me through competent evidence of identity as defined in the 2004 Rules on 
Notarial Practice (A.M. No. 02-8-13-SC). Affiant exhibited to me his/her [insert type of 
government identification card used], with his/her photograph and signature appearing
thereon, with no. ___________________ and his/her Community Tax Certificate No.

issued on______at

Witness my hand and seal this day of. .. 20_

NAME OF NOTARY PUBLIC
Serial No. of Commission_________
Notary Public for. until
Roll of Attorneys No._____
PTR No.__, [date Issued], [place issued]
IBP No.__, [dale issued], [place issued]

I
I
I

Doc. No.___
Page No.___
Book No.___
Series of
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Standard Form No: NPCSF-GOODS-O7b

OMNIBUS SWORN STATEMENT 
(PARTNERSHIP/CORP/COOP/JV)

REPUBLIC OF THE PHILIPPINES 
CITY/MUNICIPALITY OF

)
)S.S.

AFFIDAVIT
I, /Warns of AffiantJ_
[Address of Affiant)__
depose and state that:

of legal age, [Civil StatusfNationalitvl and residing at 
after having been duly sworn in accordance with law, do hereby

I

I

1. I am the duly authorized and designated representative of [Name of Bidder]_ 
office address at [address of Bidder]___ ;

4.

9.

with

2. I am granted full power and authority to do, execute and perform any and all acts
necessary and/or to represent the [Name of Bidder)___ in the bidding as shown in the
attached [state title of attached document showing proof of authonzation (e.g., duly 
notarized Special Power of Attorney, Board/Partnership Resolution, or Secretary's 
Certificate, whichever is applicable);

3. [Name of Bidder)______ is not ‘blacklisted” or barred from bidding by the Government
of the Philippines or any of its agencies, offices, corporations, or Local Government 
Units, foreign govemment/foreign or international financing institution whose blacklisting 
rules have been recognized by the Government Procurement Policy Board, by Itself or by 
relation, membership, association, affiliation, or controlling interest with another 
blacklisted person or entity as defined and provided for in the Uniform Guidelines on 
Blacklisting;
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;

5. [Name of Bidder)_ Is authorizing the Head of the Procuring Entity or its duly
authorized representatlve(s) to verify all the documents submitted;

6. None of the officers, directors, and controlling stockholders of [Name of Bidder)_
is related to the Head of the Procuring Entity, members of the Bids and Awards 
Committee (BAG), the Technical Working Group, and the BAG 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;

7. [Name of Bidder)_ complies with existing labor laws and standards and with the
eligibility requirements under ITB Clause 5 of the bidding documents; 

8. [Name of Bidder! __  will accept corrections made to our bid to consider
computational errors, omissions and other bid modifications, which shall be calculated in 
monetary terms to determine the calculated prices;
[Name of Bidder)______ is free and clear of all tax liabilities to the government;

_ls aware of and has undertaken the following responsibilities as10. [Name of Bidder! 
a Bidder

a) Carefully examined and accepted all of the Terms and Conditions of the Bidding 
Documents;

This omnibus statement Is a requirement In the Technical Envelope. The foltowing additional requirements shall also be 
submitted: In the case of corporatiorVpartnershlp/JV, duly notarized Special Power ol Attorney. Board/Partnership Resolution, 
or Secretary's CenificBte. whichever is applicable.
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a) Conducted site inspection and acknowledged all conditions, local or otherwise, 
affecting the implementation of the Contract;

b) Made an estimate of the facilities available and needed for the contract to be bid, if 
any;

c) Inquired or secured Supplemental/Bid BuIIetin(s) issued for the [Name of the
Projectl__ : arid

11. [Name of Bidderl______ 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.

12. In case advance payment was made or given, failure to perform or deliver any of the 
obligations and undertakings in the contract shall be sufficient grounds to constitute 
criminal liability for Swindling (Estafa) or the commission of fraud with unfaithfulness or 
abuse of confidence through misappropriating or converting any payment received by a 
person or entity under an obligation involving the duty to deliver certain goods or 
services, to the prejudice of the public and the government of the Philippines pursuant to 
Article 315 of Act No. 3815 s. 1930, as amended, or the Revised Penal Code.

IN WITNESS WHEREOF, I have hereunto set my hand this __day of
_________, Philippines.

20 at

Name and Signature of 
Bidder’s Representative/Authorized Signatory

I

ACKNOWLEDGMENT
REPUBLIC OF THE PHILIPPINES )
QUEZON CITY )SS.

BEFORE ME, a Notary Public for and in Quezon City, Philippines, this 
______________ , 20_____ , personally appeared:

day of

NAME CTC NO. ISSUED AT/ON

known to me and known to be the same person who executed the foregoing instrument
consisting of_______ () pages, including the page whereon the acknowledgments is written
and acknowledged before me that the same is his free and voluntary act and deed and that of 
the Corporation he represents.

I
written.

WfTNESS MY HAND AND NOTARIAL SEAL, at the place and on the date first above

Notary Public
Until 31 December 20___
PTR No.

Doc. No.. 
Page No.. 
Book No.. 
Series of

Issued at:_ 
Issued or»:_ 
TIN No.

This omnibus statement is a requirement in the Technical Envelope. The following additional requirements shall also be 
submitted: In the case of corporation/partnershIp/JV, duly notarized Spedal Power of Allomey, Boord/Parlnership Resolution, 
or Secretary's Certificate, whichever is applicable.
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OMNIBUS SWORN STATEMENT 
(SOLE PROPRIETORSHIP)

REPUBLIC OF THE PHILIPPINES 
CITY/MUNICIPALITY OF

)
)S.S.

AFFIDAVIT

I I, [Name of Affiant]_
[Address of Affiant}__
depose and stale that:

I

of legal age, [Civil Status_], [Nationalitvl and residing at 
after having been duly sworn in accordance with law, do hereby

with office address at [address of1. I am the sole proprietor of [Name of Bidder]_
Bidder)___ ;

2. As the owner and sole proprietor of [Name of Bidder! I have full power and authority 
to do, execute and perform any and all acts necessary to represent it in the bidding for 
 fname oforoiecU of the National Power Corporation.

3. 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;

4. [Name of Bidder! Is authorizing the President of NPC or its duly authorized 
representative(s) to verify all the documents submitted:

5. I am 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;

6. [Name of Bidder)______ is not ‘blacklisted’ or barred from bidding by the Government
of the Philippines or any of its agencies, offices, corporations, or Local Government 
Units, foreign govemment/foreign or international financing institution whose blacklisting 
rules have been recognized by the Government Procurement Policy Board, by itself or by 
relation, membership, association, affiliation, or controlling interest with another 
blacklisted person or entity as defined and provided for in the Uniform Guidelines on 
Blacklisting:

7. [Name of Bidder]_ __ complies with existing labor laws and standards and with the
eligibility requirements under ITB Clause 5 of the bidding documents;

8. [Name of Bidder! will accept corrections made to our bid to consider
computational errors, omissions and other bid modifications, which shall be calculated in 
monetary ternis to determine the calculated prices;

9. [Name of Bidder)_____ is free and clear of ail tax liabilities to the government;
10. [Name of Bidder)_____ is aware of and has undertaken the following responsibilities as

a Bidder
a) Carefully examined and accepted all of the Terms and Conditions of the Bidding 

Documents;

b) Conducted site inspection and acknowledged all conditions, local or otherwise, 
affecting the implementation of the Contract;

I
This omnibus statement Is a requirement In the Technical Envelope. The following additional requirements shall also be 
submitted: In the case of corporatlon/partnershlp/JV, duly notorized Special Power of Mlomey, Board/Partnershlp Resolution, 
or Secretary's Certificate, whichever is applicable.
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c) Made an estimate of the facilities available and needed for the contract to be bid, if 
any:

a) Inquired or secured Supplemental/Bid Bulietin(s) issued for the [Name of the 
Projectl__ ; and

11. [Name of Bidderl______ 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.

12. In case advance payment was made or given, failure to perform or deliver any of the 
obligations and undertakings in the contract shall be sufficient grounds to constitute 
criminal liability for Swindling (Estafa) or the commission of fraud with unfaithfulness or 
abuse of confidence through misappropriating or converting any payment received by a 
person or entity under an obligation involving the duty to deliver certain goods or 
services, to the prejudice of the public and the government of the Philippines pursuant to 
Article 315 of Act No. 3815 s. 1930, as amended, or the Revised Penal Code.

IN WITNESS WHEREOF, I have hereunto set my hand this__ day of___, 20__ at
___________ , Philippines.

Name and Signature of 
Bidder's Representafive/Authorized Signatory

ACKNOWLEDGMENT

REPUBLIC OF THE PHILIPPINES )
QUEZON CITY )SS.

BEFORE ME, a Notary Public for and in Quezon City, Philippines, this 
______________ , 20_____ , personalty appeared:

day of

NAME CTC NO. ISSUED AT/ON

known to me and known to be the same person who executed the foregoing instrument
consisting of_______ () pages, including the page whereon the acknowledgments Is written
and acknowledged before me that the same is his free and voluntary act and deed and that of 
the Corporation he represents.

written.
WITNESS MY HAND AND NOTARIAL SEAL, at the place and on the date first above

Doc. No.. 
Page No.. 
Book No.. 
Series of

Notary Public 
Until 31 December 20_
PTR No.____________
Issued at:___________
Issued on:___________
TIN No._____________

This omnibus statement is a requirement In the Technical Envelope. The following additional requirements shall also be 
submitted: In the case of corporation/parInershIp/JV, duly notorized Special Power of Allorney, Board/Partnership Resolution, 
or Secretary's Certificale, whichever is applicable.
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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 pnserinumbersi___ , the
receipt of which is hereby duly acknowledged, we, the undersigned, offer to perform SUPPLY, 
DELIVERY, INSTALLATION. TEST AND COMMISSIONING OF SIX (6) UNITS OF DIESEL 
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU SPUG AREAS UNDER 
PACKAGE 21 REV 02 ( MinP21Z1287Se) in conformity with the said Bidding Documents for the
sum of polal Bid amount in words end figuresl____________________________________ 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 BPS provision for ITB 
Clause 18.2 and it shall remain binding upon us and may be accepted at any time before the 
expiration of that period.

Until a forma! 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 as per ITB Clause 5 of the 
Bidding Documents.

We likewise certify/confirm that the undersigned, [for sole proprietorships, 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 ofproiecii____________of the National Power Corporation [^r 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 ofProiecti__________ of the National Power Corporation.

We acknowledge that failure to sign each and every page of this Bid Letter, including the 
attached Schedule of Requirements (Bid Price Schedule), shall be a ground for the rejection of our 
bid.

[name and signature of authorized signatory] [in the capacity of]

Duly authorized to sign Bid for and on behalf of.
[name of bidder]
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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. Clause 11 of the General Conditions of 
Contract, fnsme 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 famouni ofauarantes in figures and wordsl.

We, the Inarm of the universal/commercial bank!, as instructed by the Supplier, agree 
unconditionally and imevocably 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 
famouni of auaranlee in figures and wordsl.

We further agree that no change or addition to or other modification of the terms of the 
Contract to be performed thereunder or of any of the Contract documents which may be 
made between the PROCURING ENTITY and the Supplier, shall in any way release us from 
any liability under this guarantee, and we hereby waive notice of any such change, addition, 
or modification.

This guarantee shall remain valid and in full effect from the date the advance payment is 
received by the Supplier under the Contract and until the Goods are accepted 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} 

duly registered with the DTI on______________ .

IS

This further certifies that the articles forming part of the product of (Name of Bidder)______.

which are/is (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 ofPerson/Enmv)

connection with his intention to participate in the bidding for the (Name of Protect} 

of the National Power Corporation (NPC).

in

Given this day of 20 at ., Philippines

Name

Position

Department of Trade & Industry
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SlaDPP-BDA-17.001

PKG21-BDA-17.001

CONTROL ROOM EXPANSION
(Floor Plan & Schedule of Door & Windows)

HAZARDOUS WASTE STORAGE & SOLID WASTE
STORAGE
(Floors Roof Plan)

PKG21-BDA-17.002 HAZARDOUS WASTE STORAGE & SOLID WASTE
STORAGE
(Elevations)

NATIONAL POWER CORPORATION IX-AW-i
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PIPE FRAME SCHEDULE 40. 
INCLUDING LOCKSET, 
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CONTAINMENT WALL

G.L ~

0.5 MM THICK 
PRE-PAINTED 
CORRUGATED G.l. 
SIDING SHEETS

1:80

NOTES:

1. AIL DIMENSIONS ARE IN MILUMETERS UNLESS OTHERWISE INDICATED.

2. WORK THIS DRAWING WTH RELATED CIVIL, ME01ANICAL 
AND ELECTRICAL DRAWINGS.
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SCALE 1:80
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SECTION VI -TECHNICAL SPECIFICATIONS
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(Foundation Plan & Details)

CHB PERIMETER FENCE & GATE 
(Elevation, Section & Details)

ELEVATED WATER STORAGE TANK 
(Plan, Section, Elevation & Details)

SITE DEVELOPMENT PLAN 
(2 X 300 KW Pangutaran DPP)

SITE DEVELOPMENT PLAN 
(2 X100 KW Pandami DPP)

TYPICAL GENEST & TRANSFORMER PAD 
(Plan, Section & Details)

CABLE TRENCHES 
(Plan, Section & Details)

DAY TANK STEEL SUPPORT & DRAIN PIT 
(Plan, Section & Details)

TYPICAL BURIED STEEL POLE 
(Plan & Details)

PKG21-BDC-17.005 SECLUSION FENCE & PEDESTRIAN GATE 
(Elevation, Section & Details)

NATIONAL POWER CORPORATION IX-CW-i



I
BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

I
I

PKG21-BDC-17.006

PKG21-BDC-17.007

PKG21-BDC-17.008

PKG21-BDC-17.009

HAZARDOUS WASTE AND SOLID WASTE 
STORAGE
(Foundation & Roof Framing Plan)

HAZARDOUS WASTE AND SOLID WASTE
STORAGE
(Frame Elevations)

HAZARDOUS WASTE AND SOLID WASTE 
STORAGE
(Footing Details, Containment Wall & Drain Pit)

SEPTIC TANK 
(Plan & Section

I

NATIONAL POWER CORPORATION m) ix-cw-ii



I

I
I
I

I
I

I fWCE TO 
OCHOUSHED

T T««®.

43X*H0H:5*. _ -jaiscwTO--
I

SMOKE STACK SCKE STACK

\Mt 7 
BOOM

UMT ] 
BOOM

r \'^///////77777^^^y///////////////A
m rA

X 90 Ki 
nwT

u»fr 9
0OOKW

UMT 9
soon

uwr a
900KWUNIT 1 

S4CKW1

OPttnKH M CONTROL

LWILMVWO

9500

PUilR
HOUSE

LEGEND:

>Man
U20N

ONXXyj^rtr^ Sur 

(V- VISAY^' .vf

TUUraAMD
lW?

SiOS. ••5?0«,lanV •

MIND/^AO

SIASI / •
UWtHUSAISUND

1 JkPkM tSLA.NO

LOCATION MAP
NOT TO SCALE

VICINITY MAP
NOT TO SCALE

NOTES:
t. THIS DRAWING IS TOR BIDDING PURPOSES ONLY.

Z FINAL LOCATIONS OF EQUIPMENT AND ACCESSORIES/ APPURTENANCES TO BE 
SUPPUEO. INSTALLED OR CONSTRUCTED BY THE SUPPUER SHALL BE aOSELY 
COORDINATED WITH SPUG MANAGEMENT AND PLANT HEADS/PLANT IN CHARGE TO 
SUIT ACTUAL SITE CONDITIONS PRIOR TO DELIVERY/INSTALLATION/CONSTRUCTION 
FOR THE TIMaY AND EFFICIENT IMPLEMENTATION OF THE PROJECT.

3. ALL DIMENSIONS INDICATED ARE IN MILLIMETERS UNLESS OTHERWISE SPEOFIEO.

4. THIS DRAWING SHAa BE WORKED WITH ELECTRICAL AND MECHANICAL WORKS BIO 
DRAWINGS.
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NOTES: 
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& FOOTING------- f

SMOKE STACK SUPPORT
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ALL DETAILS SHOWN ARE CONCEPTUAL DESIGN ONLY. 
THE DESIGN OF LEAK FUEL TANK HOUSE. DAY TANK 
SUPPORT & FOUNDATION SHALL BE PREPARED BY THE 
CONTRACTOR SUBJECT TO NPC’S REVIEW AND 
APPROVAL

2. WORK THIS WITH MECHANICAL DRAWINGS.

OWNER: NATIONAL POWER CORPORATION
AGHAM ROAD. DILIMAN QUEZON CITY
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NOTES:
1. ALL DIMENSIONS ARE IN MILUMETER UNLESS OTHERWISE 
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NOTES:
1. ALL DIMENSIONS ARE IN UILUUETERS UNLESS OTHERWISE 

INDICATED.
2. UNLESS OTHERWISE INDICATED IN THE PLANS OR NOTED 

IN THE SPECIFICATIONS, THE MINIMUM 28 DAY CYLINDER 
COMPRESSIVE STRENGTH OF CONCRETE SHALL BE 
20 7MPA.

3. RONFORONG BARS SHALL CONFORM TO THE LATEST 
REQUIREMENTS OF PNS FOR OSB GR. 275.

4. INTERIOR AND EXTERIOR SURFACES OF CHB FENCE 
SHALL BE TOOLED RNISH.

5. ALL ASPECTS OF CONSTRUCTION AND DETAILING OF 
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LATEST EDITION OF THE AO CODL
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4-12mm« VERT. BARS 
W / 10mm* TIES 
0 250 O.C. DETAIL A

SCAL£ 1:20

oa
PLANT 90E

EDO X 80b

THOROUGHLY COWPACTHI 
■BACKFILL MATERIAL
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SCALE 1:25
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2500 © FOOTING DETAILS
SCM£ 1:25

I © ELEVATED WATER STORAGE TANK
SCA1£ 1:50

REV. DATE NATURE OF REVISION BY CMKO. RECO

NOTES:
1. ML DIMENSIONS ARE IN MtlUUETERS UNLESS OTHERWSE 

INDICATED.
MINIMUMU COMPRESSIVE STRENGTH OF CONCRETE SHALL 
BE rC=20.7Q MPA A O 28 DAYS PERIOD.
REINF0RC3NC BARS MUST CONFORM TO THE LATEST PNS 
FOR DS8 GRADE 275.
DETAILS OF REINFORCING BARS (SPLICES, BENDS, HOOKS, 
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ASTM A233.
Aa ASPECTS OF CONSTRUCTION SHAa BE IN 
ACCORDANCE WITH THE PROVISION Of NPC SPEdFlCATlONS 
AND Ad CODE.
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NOTES:
1. THIS DRAWING IS FOR BIDDING PURPOSES ONLY.

2. FINAL LOCATIONS OF EQUIPMENT AND ACCESSORIES/
APPURTENANCES TO BE SUPPUED. INSTALLED OR
CONSTT?UCTED BY THE SUPPUER SHALL BE aOSELY 
COORDINATED WITH SPUG MANAGEMENT AND PLANT 
HEAOS/PLANT IN CHARGE TO SUIT ACTUAL SITE CONDITIONS 
PRIOR TO DELIVERY/NSTALLATlON/CONSTRUCTION FOR THE 
TIMaY AND EFFICIENT IMPLEMENTATION OF THE PROJECT.

3. ALL DIMENSIONS INDICATED ARE IN MILLIMETERS UNLESS 
OTHERWISE SPECIFIED.

4. Aa EOUIPMENT/STRUCTURES DRAWN IN HIDDEN USES ARE 
EXISTING.

5. THIS DRAWING SHALL BE WORKED WITH ELECTRICAL AND 
MECHANICAL WORKS B'D DRAWINGS.
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NOTES:
1. THIS DRAWING IS FOR BIDDING PURPOSES ONLY.

2. niJAL LOCATIONS OF EQUIPMENT AND ACCESSORIES/ 
APPURTENANCES TO BE SUPPUEO. INSTALLED OR 
CONSTRUCTED BY THE SUPPUER SHAU BE aOSELY 
COORDINATED WITH SPUG MANAGEMENT AND PLANT 
HEADS/PUNT IN CHARGE TO SUIT ACTUAL SITE CONDITIONS 
PRIOR TO DEUVERY/INSTALLATlON/CONSTRUCTION FOR THE 
TIMELY AND EFFICIENT IMPLEMENTATION OF THE PROJECT.

3. ALL DIMENSIONS INDICATED ARE IN MILUMETERS UNLESS 
OTHERWISE SPEOnED.

*. THIS DRAWING SHALL BE WORKED WITH ELECTRICAL AND 
MECHANICAL WORKS BID DRAWINGS.
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AGHAM ROAD. DILIMAN QUEZON CITY
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NOTES:
1. THE DESIGN OF THE GENSET AND TRANSFORMER PAD 

FOUNDATION AND MOUNTING DETAILS SHAU BE PREPARED BY 
THE SUPPUER/CONTRACTOR SUBJECT TO NPC’S REVIEW AND 
APPROVAL FINAL DIMENSION SHALL BE AS RECOMMENDED BY 
THE EQUIPMENT MANUFACTURER IN CONSIDERATION OF THE 
MINIMUM REQUIREMENTS.

2. WORK THIS WITH ELECTRICAL AND MECHANICAL DRAWINGS.

REV. DATE NATURE OF REVISION CHKO. RECO.
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SCALE NTS

OWNER: NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN QUEZON CITY

Pft0.FECT SyPPlY. OfUVERY. W»T*LL*T10H, TEST 1 COWMlSSlOWNO Of SIX UHTTS OF OtESEl 
GEVSETd ANO ASSOCIATED ELCCTRTCAL EQUIPMENT FOR SULU $PUO AREAS UNDER 
PACKACg 21 REV M

lOCATKN: VARIOUS SPUC AREAS N SULU

mi:
TYPICAL GENSET a TRANSFORMER PAD

(PLAN. SECTION & DETAIL)
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200mfn O.C.'

500

,—SEE DETAIL ’A’
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L30X30X5 AT 300mm O.C 
EVSEODEO TO CONCRETE 
(HOT OIP GALVANIZED)

------100mm thk SAND ft GRAVEL BEDDING
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STEa PLATE COVER
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AS SHOW
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SEE DETAIL A
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(HOT DIP GALVANIZED)
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1:25
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AS SHOW
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SEE DETAIL A
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(HOT DIP GALVANIZED)
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ft GRAVa BEDDING

1:25

STEa PLATE COVER

10-10mm« 
AS SHOWN
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200MM O.C

SEE DETAIL A
STEa PLATE COVER

L30X30X5 AT 300mm O.C. 
EMBEDDED TO CONCRETE 
(HOT DIP GALVANIZED)

: 100mm Ihk SAND 
ft GRAVEL BffiDING

1O-1Omm0 
AS SHOWN
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200mm O.C.—

CT- 6
1:25

100

65
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STEa PUTE COVER
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• L30x30x5mm

DETAIL A
L (TYPICAL LENGTH PER PANa COVER)
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(TYPICAL COVER)

15mm« HOLES FOR 
UFTINO PURPOSES
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PLAN
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PROPERTIES OF MS. PLATE COVER
LENGTH WIDTH EDGE DIST. & SPACING OF FRAME 
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L W a b c
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CT—6 1200 600 50 370 360

CT—8 1200 600 50 370 360

DETAIL OF MS.PLATE COVER
NTS

-SEE DETAIL A
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L30X30X5 AT 300MM O.C. 
EMBEDDED TO CONCRETE 
(HOT DIP GALVANIZED)
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ft GRAVa BEDDING

CT- 8
REV. DATE NATURE OR REVISION BY CWKD.
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BARS (RETRACTABLE)
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---------- t5mm» HOLE
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HANDLE BAR DETAIL
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NOTE:
1. WORK THIS DRAWING WITH ELECTRICAL 

DRAWINGS.
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aROJECT: CEHSCTS AKO ASSOCUTEO EIECTRICAL CQUIFWEHT for SlR.lt SFUO AREAS UNDER 

FACAACET1 REV 02

LOCATION: VARIOUS SPUO AREAS IN SULU

RECO

OWNER: NATIONAL POWER CORPORATION
AGHAM ROAD. DILIMAN QUEZON CITY

TITLE CABLE TRENCHES
(PLAN. SECTION AND DETAILS)

BY CHKD DATE

DESIGVEO

DRAWN fTAPft

REVIEWED PRINCIPAL ENGH/ARCHT.
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ELEC.

WECH.
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APPROVED:

H. L. MENDOZA
Fmcwl Li'T^fA' A.CEAO

IRITU

Manager. DOO

WG NO. PKG21-BDC-17.002

scaleAS shown

SPECS NO MlnP21Z1287Se

BID DRAWING REV.



I
I

I
I

150

25
1200

OAY TANK
(St£ on. & SPECS)

750

DAY TANK 
(SEE DET. k SPECS)
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-SEE DETAIL 8
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PLAN
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.“I^SEE DETAIL 8

i______I l______ I

------- 1
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SUPPORT WELDED TO 
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4- 12mmfl MAIN BARS 
3-12mm« BARS 
BOTHWAYS

100mm THK SAND AND 
GRAVEL BEDDING

PLAN FRAMING PLAN

DAYTANK SUPPORT

SECTION

DETAIL "B1
SCU£ 1:10

SCALE 1:40
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SPACED AS SHOW
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AND GRAVEL BEDDING
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DRAIN PIT (DP)
SCALE NTS

REV. DATE NATURE OF REWSWN CHKO

NOTES:
1. AU DIMENSIONS ARE IN MILLIMETER UNLESS OTHERWISE 

INDICATED.

2. USE STRUCTURAL GRADE STEEL SHAPES. BARS AND PLATES 
CONFORMING TO ASTM A36.

3. Aa WQJHNG WORKS SHALL BE IN ACCORDANCE WITH THE 
UTEST EDITION OF THE AMERICAN WELDING SOOETY.

4. ALL STRUCTURAL STEEL SHAa BE FABRICATED AND ERECTED IN 
ACCORDANCE WITH THE AISC SPEOFICATIONS AND CODE OF 
STANDARD PRACTICE.

RECO

OWNER: NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN QUEZON CITY

PROJECT suppvv. Dfuvtirr, mSTumnoN, ttjt t cowmuswmins of six m units Of diesei
' CENSETS AND associated ELECTRICAL EOUIPMENT FOR SULU SPUD AREAS UNDER 

RACILACE 21 REV 02

LOCATION: VARIOUS SPUQ AREAS IN SULU

TITLE;
DAYTANK STEEL SUPPORT & DRAIN PIT 

(PLAN. SECTION AND DETAILS)

BY CHKD DATE

DESIGNED

DRAWS

REVIEWED PRR.'CPAl ENGH J ARCHT.
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ELEC.

MECH.
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POLE MARKINGS
(SAMPLE)

MANUFACTURER'S
MARKING(SAMPLE)

a inm rj

TOP
PLATE
COVER

■\ Y

X

NOTES: 
1. ARE IN MILLIMETERS UNLESS OTHERWISE

HOLE PLANES
SCALE NTS

All DIMENSIONS 
SPEOHED.

2. DRia HOLES ON CENTERUNE OF POLE FACES.
3. HOLE LOCATION AND DIAMETER SHALL BE REFERRED TO 

ELECTRICAL DRAWINGS FOR DIFFERENT TYPES OF POLE.
4. POLES SHAU BE OCTAGONAL ( 8 SIDES ) AND THE DIAMETERS 

ARE MEASURED ON THE OUTSIDE AND ACROSS THE FUT 
SURFACES.

5. THE MATERIAL FOR POLE SHALL BE 345MPo (SOVsi) MINIMUM 
YIELD STRENGTH OF ROLLED STEEL PUTE.

6. AU POLES ARE HOT-DIPPED GALVANIZED IN ACCORDANCE 
MTH ASTM A123M WTH MINIMUM COATING THICKNESS OF 85 
MICRONS.

7. TP AND BUTT OF POLES SHAa BE COVERED MTH PLATE 
SIMILAR TO SHAFT BODY THICKNESS.

8. CROSSARMS SHALL BE 6MH THICK BENDED CHANNEL SECTON 
PROVIDED MTH 6MM THICK STIFFENER PLATE WELDED AT 
300MM ON CENTERS.

9. CROSS BRACES SHAU BE 6MM THICK ANGULAR SECTON. 
LENGTHS AND HOLE LOCATONS SHAU BE REFERRED TO 
ELECTRICAL ORAMNGS.

TOP PLATE (SECTION A-A)
SCALE KTS

STFFENER PLATE

Of
o

BOTTOM
PLATE
COVER

c
70 3.05m (lO'-O'O

CROSS ARM DET.
SCALE NTS

BOTTOM PLATE (SECTION B-B)
SCALE NTS

CROSS BRACE DET.
SCALE NTS

SHAFT INFORMATION

descriptioFT"--^ 30 n. 25 ft.

TIP DIAMETER 200mm 150mm
BUTT

DIAMETER 260mm 240mm

THICKNESS 4mm 4mm

ELEVATION OF STEEL POLE
SCALE 1:40

REV. DATE NATURE OF REMSTON 0Y CH*D RE CO

WNER NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN QUEZON CITY

PROJeCr SUPPLY. PCLWrr, IWILLATlOH. TTST « COMIfUSSIOWWQ OP S« IfHITS OP DKSEV 
* OENSm ANO ASSOOATED PLlCTR»CAL CQU1Pm>fT POP SUtU SPUQ AREAS tmC€P 

PACfCACE REV n
LOCADON VARIOUS SPVG AREAS m SULU

TTRE;
TYPICAL DIRECT BURIED STEEL POLE

(PLAN & DETAIL)

BY CHW3 DATE
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CMUARCHT

ElEC.

UECH.

APPROVED:
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Pnnocs* tF-JfW At

^COMMENDED; A. Cl EfiPIftUU

Dww PKG21-BDC.17.004

SCaie AS shown

SPECS.NO. M!nP21Z1287Se
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SCA1£ 1:30
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3-10mm* BARS 
BOTHWAYS
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BEDDING
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TO BE PAINTED WTH 
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DR. *0
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SECTION Y

PEDESTAL FOOTING
SCALE 1:15

REV. DATE
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CASING

20mm ROUND BAR 
HANDLE WELDED TO BOLT

6mm THK SLOTTED 
STEa PLATE HASP 
W/ 10mm# ROUND 

BAR LOOP

20mm# BARRa 
BOLT

DETAIL ,B'

50mm* PVC PIPE 
WEEP HOLE

2-LAYER 150mm CH0 WITH 12mm# 
VERT. BARS O 600 O.C ANO 
12mm# HOR. BAR AS SHOWN WITH 
MORTAR TOPRNG

3-12mm# LONG. 
BARS

NATURE OF REVISION

12mm# TRANS. BARS 
SPACED O 300 O.C.

WALL FOOTING
SCALE 1:15

NOTES;
1. ALL CHMESIONS ARE IN MILLIMETERS UNLESS 

OTHERWISE INDICATED.
2. PLANAAYOUT of SEaUSION FENCE TO BE 

CONSTRUCTED ARE INDICATED IN ELECTRICAL 
DRAWING.

3. WORK THIS WITH ELECTRICAL DRAWINGS.

RECO

cmvEft NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN QUEZON CITY
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PROJECT; GENSETS ANO associated electrical EOUimCNT FOR SULU SPUO AREAS UNOCR 

PACRACESI REV St

LOCATION: VARIOUS SPUO AREAS IN SULU

TTTIE:
SECLUSION FENCE & PEDESTRIAN GATE

(ELEVATION. SECTION & DETAILS) /?
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DRAWN rr*m
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MECH.
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NOTES;

1. ALL DIMENSIONS ARE IN M1LLIMETDTS UNLESS OTHERWISE INDICATED.
2. WORK THIS DRAWING WITH REUTED ARCHITECTURAL, MECHANICAL 

AND ELECTRICAL DRAWINGS.

REV. DATE NATURE OF REVISION BY CHKD. RECO. APPO.
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SCALE 1:80
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SCALE 1:80
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NOTES:
1. All DIMENSIONS ARE IN MILUMETERS UNl£SS OTHERWISE INDICATED.
2. WORK THIS DRAWING WITH RELATED ARCHITECTURAL AND 

ELECTRICAL DRAWINGS.
SCALE 1:80
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NOTES: 

1. IN MILUMETERS UNLESSALL DIMENSIONS ARE 
OTHERWISE SPEOnEO.

2. MINIMUM COMPRESSIVE STRENGTH OF CONCRETE SHAU 
BEFc = 20.7 MPo AT 28 DAYS PERIOD.

3. RBNFORCINC BARS SHALL CONFORM TO THE LATEST 
PHILIPPINE REINFORCING BARS SHALL CONFORM TO THE 
UTEST PHILIPPINE

4. ALL ASPECTS OF CONSTRUCTION AND DETAILING OF 
REINFORCEMENTS SHALL BE IN ACCORDANCE WITH THE 
LATEST EDITION OF THE AO COOL

5. Aa STRUCTURAL STEa SHAa CONFORM TO 
SPEOFICATIONS FOR A36STEEL WHILE Aa ANCHOR 
BOLTS TO A325 SPEOnCATlONS

6. Aa CONNECTIONS SHAa BE WELDED IN ACCORDANCE 
WITH THE AMERICAN WELDING SOOETY.

7. WORK THIS DRAWING WITH ARCHITECTURAL DRAWINGS.
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SPUGAREAS UNDER PACKAGE 21 REV 02
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BIO DOCUMENTS

SECTION IX - BID DRAWINGS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP2121287Se

SECTION IX - BID DRAWINGS

MW - MECHANICAL DRAWINGS

DRAWING NO. 

PanDPP-BOM-17.001

TITLE

PLANT LAYOUT
(2 X 100 kW Pandami DPP)

PanDPP-BDM-17.002 EQUIPMENT AND PIPING LAYOUT 
(2x100 kW Pandami DPP)

PangDPP-BDM-17.001 [2 x 300 kW Pa^gutaran DPP)

_ ^Tnno EQUIPMENT AND PIPING UYOUTPangDPP-BDM-17.002 (2 x 300 kW Pangularan DpP)

PKG21-BDM-17.001 FUEL OIL FILLING SYSTEM (P & I DIAGRAM) 
(Pandami and Pangularan DPP)

PKG21-BDM-17.002 DOMESTIC WATER SYSTEM AND OIL-WATER LINE 
(Pandami and Pangularan DPP)

PKG21-BDM-17.003 1,000L FUEL OIL DAY TANK 
(Pandami and Pangularan DPP)

I
PKG21-BDM-17.004

PKG21-BDM-17.005

GENERATOR SET WEATHERPROOF ENCLOSURE 
(Pandami and Pangularan DPP)

LOCAL INSTRUMENT PANEL 
(Pandami and Pangularan DPP)

SiaDPP-BDM-17.001 PLANT LAYOUT
(2 X 1000 kW Siasi DPP)

SiaDPP-BDM-17.002 EQUIPMENT LAYOUT 
(2 X 1000 kW Siasi DPP)

SiaDPP-BDM-17.003 PIPING LAYOUT
(2 X 1000 kW Siasi DPP)

SiaDPP-BDM-17.004 FUEL DAY TANK AND LEAK FUEL TANK HOUSE

NATIONAL POWER CORPORATION W) IX-MW-I
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SECTION IX - BID DRAWINGS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP2121237Se

SiaDPP-BDM-17.005 GENERATOR SET AND ENCLOSURE DETAILS

SiaDPP-BDM-17.006 FUEL OIL STORAGE AND TRANSFER SYSTEM P & I 
DIAGRAM (1 OF 2)

SiaDPP-BDM-17.007 FUEL OIL STORAGE AND TRANSFER SYSTEM P & I 
DIAGRAM (2 OF 2)

SiaDPP-BDM-17.008 COOLING WATER SUPPLY SYSTEM

SiaDPP-BDM-17.009 HIGH TEMPERATURE COOLING SYSTEM P & 
DIAGRAM

SiaDPP-BDM-17.010 LOW TEMPERATURE COOLING SYSTEM P & I 
DIAGRAM

SiaDPP-BDM-17.011 LUBE OIL SYSTEM P & I DIAGRAM

SiaDPP-BDM-17.012 STARTING AND CONTROL AIR SYSTEM P & I 
DIAGRAM

SiaDPP-BDM-17.013 LOCAL INSTRUMENT PANEL 
(Siasi DPP)

SiaDPP-BDM-17.014 COMBUSTION AIR AND EXHAUST GAS SYSTEM P & I 
DIAGRAM

SiaDPP-BDM-17.015 LIST OF SYMBOLS AND SPIN
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NOTES:
1. THIS DRAWING IS FOR BIDDING PURPOSES ONLY.
2. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWSE 

SPECinED.
3. FINAL EOUIPMENT/CA0LE TRENCH/PIPINC/TAKE-OFF 

STRUCTURES AND ARRANGEMENT SHALL BE COORDINATED 
AND FINAUZED WITH SPUG DURING SITE VISIT/INSPECTION TO 
SUIT ACTUAL CONDITIONS.

4. ALL EQUIPMENT. PIPING SUPPORTS AND FITTINGS. VALVES 
AND OTHER ACCESSORIES AND REQUIRED EXCAVATION AND 
BACKFILLING WORKS AND INTERCONNECTION WTH THE 
EXISTING PIPING SYSTEM. I.e. FUEL AND COOUNC SYSTEM 
SHALL BE SUPPLIED, INSTALLED, TESTED AND COMMISSIONED 
BY THE SUPPLIER.

5. THE SUPPLIER SHALL SUBMIT DESIGN CALCULATIONS AND 
FOUNDATION DETAILS FOR ALL EQUIPMENT TO BE SUPPUED 
UNDER THIS SCOPE FOR APPROVAL OF NPC. THE DIMENSIONS 
SHOWN MAY BE ADJUSTED BASED ON THE ACTUAL 
DIMENSIONS OF THE EQUIPMENT TO BE SUPPLIED BY THE 
SUPPUER.

6. MINIMUM DEPTH OF EMBEDDED PIPES SHALL NOT BE LESS 
THAN 300MM IN OPEN GROUNDS AND 400MM UNDER 
ROADWAYS FOR PIPES THAT CROSSES ROADWAYS. PIPE 
SLEEVE OF STEEL MATERIAL OR RSC SHAU BE PROVIDED.

7. EMBEDDED FUEL OIL PIPE IF NECESSARY SHALL BE 
PAINTED/WRAPPED WITH TAPE WRAPPING OR APPROVED 
EQUIVALENT IN ACCORDANCE WTH THE TECHNICAL 
SPEOFICATION.

8. VERIFY THE EXISTING PIPELINES FOR MATERIALS. SIZES AND 
OTHER INFORMATION OF THE PIPING SYSTEM FOR THE 
INTERCONNECTION OF THE NEW PIPING SYSTEM TO THE 
EXISTING FUEL OIL, WASTE OIL AND DOMESTIC WATER SUPPLY 
UNES DURING SITE INSPECTION. THE SUPPLIER SHALL SUBMIT 
PIPING ARRANGEMENT SUBJECT FOR NPC APPROVAL

9. WORK THIS DRAWNG WITH RELEVANT CIVIL AND ELECTRICAL 
DRAWINGS.

LEGEND:
- PROPOSED LOCATION OF EOUIPMENT/FACIUTIES

I----- 1 - EXISTING EQUIPMENT/STRUCTURES

OWS - OIL-WATER SEPARATOR 

DT - DAY TANK 
T - TRANSFORMER 

CP - CONTROL PANa

BY CHKD.

OWNE^
NATIONAL POWER CORPORATION
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PACKAGE 21 R£V 02

tOOTYM- PAVOAm Sin.II
TTTl£: PLANT LAYOUT 

(2 X 100 KW PANDA
BY CHKD DATE

DESIGNED LACK V
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REVIEWED PRCNCIPAJ, ENffR, / A.RCHT.
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NOTES:
1. THIS DRAWING IS FOR BIDDING PURPOSES ONLY.
2. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE SPECmEO.
3. THIS DRAWING SHOWS THE ARRANGEMENT OF EQUIPMENT TO BE SUPPUEO/CONSTRUCTED BY THE SUPPUER WHICH INCLUDES GENSETS. 

DAY TANKS. FUEL OIL AVO WATER SUPPLY UNES. WASTE OR DRAIN UNE, TRANSFORMERS, ELECTRICAL POSTS AND BALANCE OF PLANT 
AND ASSOCIATED QVIL APPURTENANCES/STRUCTURES

THE SUPPUER SHALL BE RESPONSIBLE FOR VERIFYING AT SITE THE MEASUREMENTS/INFORMATION OR DATA SHOWN ON THIS DRAWING 
INCLUDING AFFECTED OVIL STRUCTURES/FACIUTIES. THE EQUIPMDIT SHALL BE ADJUSTED TO SUIT ACTUAL SITE CONDITIONS. FINAL 
ARRANGEMENT OF EQUIPMENT MAY BE RE-ARRANGED BY THE SUPPUER SUBJECT TO REVIEW/APPROVAL OF NPC DURING PROJECT 
IMPLEMENTATION.THE SUPPUER SHAa SUBMIT DESIGN CALCULATIONS AND FOUNDATION DETAILS FOR ALL EQUIPMENT AND CIVIL 
STRUCTURES TO BE SUPPUEO/CONSTRUCTED UNDER THIS SCOPE FOR APPROVAL OF NPC

i. MINIMUM DEPTH OF EMBEDDED PIPE SHALL BE NOT LESS THAN 300 MM IN OPEN GROUNDS AND 400 MM UNDER ROADWAYS. FOR PIPE 
THAT CROSSES ROADWAY, PIPE SLEEVES OF STEEL MATERIALS OR RSC SHAa BE PROVIDED.

5. EMBEDDED FUEL OIL PIPE SHAa BE PAINTED/APPUES WITH TAPE WRAPPING IN ACCORDANCE WITH THE TECHNICAL SPEOFICATION.
6. WORK THIS DRAWING WITH APPUCABLE CIVIL AND ELECTRICAL ORAWNGS.
7. ALL OTHER WORKS. MATERIALS AND SERVICES SHAa BE IN ACCORDANCE WITH THE REQUIREMENTS SPECIFIED IN THE TECHNICAL 

SPEOFtCATlON.

LEGEND:
V77A - PROPOSED LOCATION OF EQUIPMENT/FACIUTIES

FOL - FUa OIL UNE

OWL - DOMESTIC WATER UNE

OWL - OIL-WATER UNE

ROL - RETURN OIL UNE

OWS - OIL WATER SEPARATOR

OT - DAY TANK

OP - DRAIN PIT
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DRAWN IACR>
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CIVlUAPOfT

ELEC.
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NOTES:
1. THIS DRAWING IS FOR BIDDING PURPOSES ONLY.
2. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE SPECIHEO.
3. FINAL EOUIPMENT/CABLE TRENCH/PIPiNG/TAKE-OFF STRUCTURES AND 

ARRANGEMENT SHALL BE COORDINATED AND FINALIZED WITH SPUG DURING SITE 
VlSIT/lNSPECTlON TO SUIT ACTUAL CONDITIONS.

4. ALL EQUIPMENT. PIPING SUPPORTS AND FITTINGS. VALVES AND OTHER 
ACCESSORIES AND REQUIRED EXCAVATION AND BACKFILLING WORKS AND 
INTERCONNECTION WTH THE EXISTING PIPING SYSTEM, I.e. FUEL AND COOUNC 
SYSTEM SHALL BE SUPPLIED, INSTALLED. TESTED AND COMMISSIONED BY THE 
SUPPUER.

5. THE SUPPUER SHALL SUBMIT DESIGN CALCULATIONS AND FOUNDATION DETAILS 
FOR ALL EQUIPMENT TO BE SUPPUED UNDER THIS SCOPE FOR APPROVAL OF NPC. 
THE DIMENSIONS SHOWN MAY BE ADJUSTED BASED ON THE ACTUAL DIMENSIONS 
OF THE EQUIPMENT TO BE SUPPUED BY THE SUPPUER.

6. MINIMUM DEPTH OF EMBEDDED PIPES SHALL NOT BE LESS THAN 300MM IN OPEN 
GROUNDS AND 4O0MM UNDER ROADWAYS FOR PIPES THAT CROSSES ROADWAYS. 
PIPE SLEEVE OF STEEL MATERIAL OR RSC SHALL BE PROVIDED.

7. EMBEDDED FUEL OIL PIPE IF NECESSARY SHALL BE PAINTED/WRAPPED VATH TAPE 
WRAPPING OR APPROVED EQUIVALENT IN ACCORDANCE WITH THE TECHNICAL 
SPECinCATlON.

8. VERIFY THE EXISTING PIPEUNES FOR MATERIALS. SIZES AND OTHER INFORMATION 
OF THE PIPING SYSTEM FOR THE INTERCONNECTION OF THE NEW PIPING SYSTEM 
TO THE EXISTING FUEL OIL. WASTE OIL AND DOMESTIC WATER SUPPLY UNES 
DURING SITE INSPECTION. THE SUPPUER SHALL SUBMIT PIPING ARRANGEMENT 
SUBJECT FOR NPC APPROVAL

9. WORK THIS DRAWING WITH RELEVANT CIVIL AND ELECTRICAL DRAWINGS.
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NOTES:
1. THIS DRAWING IS FOR BIDDING PURPOSES ONLY.
2. ALL DIMENSIONS ARE IN UlLUMETERS UNLESS OTHERWISE 

SPEOneO.
3. THIS DRAWING SHOWS THE ARRANGEMENT OF EQUIPMENT TO BE 

SUPPUEO/CONSTRUCTED BY THE SUPPUER WHICH INCLUDES 
GENSETS, DAY TANKS. FUa OIL AND WATER SUPPLY UNES. 
WASTE OR ORAIN LINE, TRANSFORMERS. ELECTRICAL POSTS AND 
BALANCE OF PLANT AND ASSOCIATED CIVIL 
APPURTENANCES/STRUCTURES.

THE SUPPUER SHAa BE RESPONSIBLE FOR VERIFYING AT SITE 
THE MEASUREMENTS/TVFORUATION or DATA SHOWN ON THIS 
DRAWING INCLUDING AFFECTED CIVIL STRUCTURESAACIUTIES. THE 
EQUIPMENT SHALL BE ADJUSTED TO SUIT ACTUAL SITE 
CONDITIONS. FINAL ARRANGEMENT OF EQUIPMENT MAY BE 
RE-ARRANCED BY THE SUPPUER SUBJECT TO REVIEW/APPROVAL 
OF NPC DURING PROJECT IMPLEMENTATION.THE SUPPUER SHALL 
SUBMIT DESIGN CALCULATIONS AND FOUNDATION DETAILS FOR ALL 
EQUIPMENT AND DVIL STRUCTURES TO BE 
SUPPUEO/CONSTRUCTED UNDER THIS SCOPE FOR APPROVAL OF 
NPC

4. MINIMUM DEPTH OF EMBEDDED PIPE SHAa BE NOT LESS THAN 
300 MM IN OPEN GROUNDS AND 400 MM UNDER ROADWAYS. FOR 
PIPE THAT CROSSES ROADWAY. PIPE SLEEVES OF STEa 
MATERIALS OR RSC SHAa BE PROVIDED.

5. EMBEDDED FUa OIL PIPE SHALL BE PAINTED/APPLIES WITH TAPE 
WRAPPING IN ACCORDANCE WITH THE TECHNICAL SPEOFICATION.

6. WORK THIS DRAWING WITH APPUCA8LE OVIL AND ELECTRICAL 
DRAWINGS.

7. Aa OTHER WORKS, MATERIALS AND SERVICES SHAa BE IN 
ACCORDANCE WITH THE REQUIREMENTS SPECinEO IN THE 
TECHNICAL SPECIFICATION.
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NOTES:
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3.

6.

7.
a

DAY TANK NO. 
1000 LITERS 

F0101TNK

1F0-002

TX}

ALL DIWENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE SPECIFIED.
ELEVATION OF DAY TANK SHAU NOT 8E LESS THAN THOSE INDICATED ON RELEVANT OVIl DRAWINGS. BUT 
MAY BE AOJUSTEO/lNCREASED TO CONFORM WITH THE ENGINE REQUIREMENTS PER MANUFACTURER'S 
RECOMMENDATION;
FUEL OIL PIPES SHALL CONFORM TO ASTM A 53 GRADE 8. SEAMLESS AND SCHEDULE <0. SIZE OF FUEL 
PIPES TO/FROM THE ENGINE MAY BE REWSEO TO CONFORM WITH THE REQUIREMENTS SUBJECT TO NPC 
APPROVAL:
VALVES 65 MM0 AND LARGER SHALL BE CAST IRON. FLANGED ENOS, OSY OR RISING STEM. CLASS 150, 
VALVES 50 MM0 AND BELOW SHALL BE CAST BRONZE. FLANGED OR SCREWED ENDS. RISING STEM, aASS 
150;
FUa OIL PIPES WHICH ARE BURIED UNDERGROUND SHALL BE APPUED WITH 1MM MINIMUM THICKNESS OF 
TAPE WRAPPING APPUED SPIRAUY WITH OVERLAP OF 505! OR APPROVED EQUIVALENT. FOR PIPES THAT 
CROSSES ROADWAYS, PIPE SLEEVE OF GALVANIZED STEa MATERIAL OR RSC SHAa BE PROVIDED;
LEVa SWITCH FOR HIGH AND LOW LEVa ALARM SHALL BE PROVIDED AND TO BE MONITORED AT THE 
GENERATOR CONTROL & PROTECTION PANa LOCATED AT THE CONTROL ROOM;
FINAL DETAILS AND ADJUSTMENTS SHAa BE DONE IN THE FIELD BY THE SUPPUER DURING INSTALLATION;
THE DIAGRAM SHOWN IS TYPICAL FOR EACH UNIT. THE TAG NO. SHOWN ARE FOR UNIT NO. 1. TAG 
NUMBERS OR SPIN FOR UNIT 2 SHAa BE THE SAME AS UNIT 1 EXCEPT FOR UNIT NUMBER. EX. 0C1010SL. 
0G2010SL, 1FO-O01, 2FO-OOI.
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I

I

0.80-METER FLANGED 
PIPE FOR FUTURE 
INSTALLATION OF 
FLOWMETER

inoo
I

CM
fO

Io

1F0-003 
(W/ LOCK) X

t
CM
O
O

I
O
CM

1
O

/ F0102FLT drain OVERFLOW

FO RETURN

GENSET NO. 
DG101DSL

' 11 11 ' ■HHh

s F0101FLT

LEGEND:
- MAIN LINE

PIPE DESIGNATION LEGEND:
FO-20-008

STSTEM (FUa OIL)------- 1

NOMINAL PIPE SIZE (DIA)-----------

SEQUENCE Na-----------

•0.80-METER FLANGED
PIPE FOR FUTURE DX] - CATE VALVE (NORMALLY OPEN)

INSTALLATION OF M - GATE VALVE (NORMALLY aOSE)

FLOWMETER
- GLOBE VALVE

O - REDUCER

© - LEva SWITCH (HIGH AND LOW LEVa ALARM)

@ - LEVa GAUGE

1 / 1 - FILTER1 1
—II - BUND FLANGE

REV. DATH NATURE OF REVISION sv CHKO. RECO. APPO.

OWN'ft
NATIONAL POWER CORPORATION

AGHAM ROAD. OILIMAN, QUEZON CITY

PROJECT' SUPPLY, OQAWr, NSTALLATIOFL HST 1 COMMtSSPOHWO OP S« UNfTS OP
eCttSETl AM ASSOCUTEO ELECTRICAL EQU^WENT FOR SUUI SPUO AREAS U*<»€R 
PACKAGE trtV n

lOCAUCN- PANPAM1 ANO PAWCUTARAH. SOLU

TITIE: FUEL OIL FILLING SYSTEM (P & I DIAGRAM) 
(PANDAMI AND PANGUTj

flY CHKD DATE

DESIGNED ucs T Ri^imFrv N.C(ESP>AYO^
DRAWN (ACR "T*

PFlrXJr.J

REVIEWED PRJNC1P*L ENOR/ARCKT. RECOVWFNDEf> J./A.TAPfjT/Jft
CWAJWT
ElEC. APPPrrmU N^. S^MbsiE^RA
MECH. ----------------------------
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TAP TO EXISTING 
WATER LINE

DW-020-001

WATER 

TANK ,
DW-OOl

DRAIN
PIT

1000 uPVC OWL 1000 uPVC OWL

TAP TO EXISTING 
OIL-WATER LINE

NOTES:
1. Aa DIMENSIONS ARE IN MILUMETERS UNLESS OTHERWISE 

SPECIFIED.
2. AU PIPING. PIPE rnriNCS AND SUPPORTS, VALVES AND OTHER 

ACCESSORIES REQUIRED SHALL BE SUPPUED. INSTALLED AND 
TESTED BY THE CONTRATOR INCLUDING THE REQUIRED EXCAVATION 
AND BACKFILLING WORKS.

3. DOMESTIC WATER PIPING AND FITTINGS SHALL BE MADE OF 
UNPLASTICIZED POLYVINLY CHLORIOE(uPVC) SCHEDULE 80 OR 
CLASS 150 CONFORMING TO ASTW D-1734 OR APPROVED 
EQUIVALENT (EXCEPT OTHERWISE SHOWN).

4. WATER SYSTEM PIPE SHALL GENERALLY BE INSTALLED 
UNDERGROUND NO LESS THAN 300MM DEPTH.

5. ALL uPVC/PE PIPE DIMENSIONS SHOWN ARE IN NOMINAL DIAMETER 
(MM) WTH THE FOLLOWING EQUIVALENTS:

80MM (3') 
40MM (1 1/2') 
32MM (1 1/4') 
25MM O’) 
20MM (3/4') 
15MM (1/2')

6. THE DIAGRAM SHQWN IS

90MM OUTSIDE DIAMETER (0.0.)
50MM OUTSIDE DIAMETER (0.0.)

=1 40MM O.D. 
a 32MM O.D.
= 25MM O.D.
= 20MM 0.0.

TYPICAL FOR TWO (2) UNITS GENSETS.

7.

DISREGARD THE 2ND UNIT IF ONLY ONE UNIT IS TO BE 
INSTAU.EO/SUUPUEO.
THIS DRAWING IS FOR BIDDING PURPOSES ONLY.

LEGEND:
------ - MAIN UNE

[X] - gate valve (NORMALLY OPEN)

D - REDUCER

- BUND FLANGE

REV. DATE N*n;RE OF Revision 1 0™. RECO. ARPO.

OWNER: NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN, QUEZON CITY

PROJECT- SUPPir. DEUVEKV, INSTAUATION, TEST A COWiMSSlONWO o» SIX |!) UHIT8 OF DltSEl.
GEHSETS AND ASSOCUTES ELECTRICAL E0U1FUEKT FOR SULU SPUC AREAS UROER 
PACKAGE JT REVSI

LOCATIOM: P4W0AMI AHO PAWGUTARAM. SULU

TiTiE: DOMESTIC WATER SYSTEM AND
OIL-WATER LINE

PANDAMI AND PANGUTAR3 )PP) Q
BY CHKO DATE

OESlCNEO iacr'H
DRAWN LACR Yl

REVIEWED PRINCIPAL ENGIUARCHT.

CML/ARCHT

ElEC.

MECH.

SUBMrfTEO:

RECOMVENOEt

APPROVER

DW3 N0 PKG21-BDM-17.002

SCALE: NTS

SPECS. NO. MinP21Z1287Se

BID DRAWING REV.



» uu *Nozzi£ rcw i£va. swrw 
(rOR HKH *NO LOW U\tL AUW)

SO UU * NOZZLE W7H 
CAP FOR SOUNOTC

CAlBRArtD STE CLASS 
NSW STANLESS PIPE ~ 
N 5 LIPS. CRAWAItCN

NLET PIPE _ 
(Z5» a PIPE)

BRONZE CATE 
VALVE (ISA)

25* O.05E VALVE

/
Tv’

'ANHOIE W/
J2* a PIPE VENT

-ffETVRN aia OIL 
FROM CENSET

DRAIN PIPE 15* 
HIM dOSE/CPEM 
BRONZE CATE 
VALVE MIN LOCK

I
OUT

SCO « UANHCIE WTN 
32* B PIPE VENT

CAU3RATED SITE CLASS 
NSW STAINLESS PIPE 
N S ITRS. mAOUAOCN

•OVERaOW (32*)

CLOSE/DPEN 
GATE VALVE

-20* B PIPE

FLANGED NTERCONNECTCN 
TO FUa SUPPLY HEADER

SUPPLY 
TO 0/5 

SET

BRONZE GATE 
VALVE (15*)

DfiAlH PIPE 15* PIPE 
MTH aOSE/CPEN 
BRONZE GATE VALVE

INLET PIPE 
(25* B PIPE)

INLET PIPE 
(20* B PIPE) 
(RETURN FUa OIL 
FROU CENSET)

NOTES:
1. 7)115 DRAWING IS FOR BIDDING PURPOSES ONLY;
2. ALL OIMOJSIONS ARE IN MILLIMETERS UNLESS OTHERWISE SPEOnED;
3. ELEVATION OF DAY TANK SHALL NOT BE LESS THAN THOSE INDICATED ON 

RELEVANT OVIL ORAWNCS. BUT MAY BE AOJUSTEO/INOREASED TO CONFORM 
WITH THE ENGINE REQUIREMENTS PER MANUFACTURER’S RECOMMENDATION;

4. THE TANK SHALL BE SHOP-FABRICATED. RECTANGULAR MADE OF ASTM A 36 
OR APPROVED EQUAL WITH MINIMUM THICKNESS OF 5 MM, WITH INTERIOR 
AND EXTERIOR COATING TO CONFORM WITH THE TECHNICAL SPEOnCATlONS 
CLAUSE GW-11.3;

5. EACH D'ESEL GENERATING SET SHALL BE PROVDEO WITH FUa DAY TANK. 
DISREGARD HAND PUMP FOR DAY TANKS THAT ARE INTERCONNECTED WITH 
THE EXISTING FUa UNE; AND

6. LEVa SWITCH FOR HIGH AND LOW LEVa ALARM SHAa BE PROVIDED AND 
TO BE MONITORED AT THE GENERATOR CONTROL & PROTECTION PANa 
LOCATED AT THE CONTROL ROOM.

7. OVERaOW PIPE (328) SHAa BE AT LEAST 300MM ABOVE GROUND.

FUNCED INIERCONNECDCN 
TO FUEL SUPPLY KEAOER

FRONT VIEW LEFT SIDE VIEW

nja OIL STORAGE DAY TANK

so UU *N0ZZL£ F09 LEVEL SMTCH 
(FCR HCH AND IDU l£va ALAPU)

CALIBRATED SITE CLASS 
NSlOE STANIESS PIPE 
M 5 LTRS CfiAOOADW

BRONZE CATE 
VALVE (I5»)

iNin PIPE 
(25* Bl PIPE)

/

UAMHOLE/Arrl
a PIPE

OUI ET

50 UU » NOZZU MTH 
CAP FCP SOUVTOHO

owiaow (32*)

20* B PIPE -J
\_NinpiP£

(20* B PIPE)
(RETURN FUa Ot 
FROM CEKSET)

TOP VIEW

aOSE/OPOF 
GATE VALVE

TO DRA OIL PIT

TO DRAIN on. PIT

TYPICAL ISOMETRIC LAYOUT

REV. DATE NATURE OF REVISION BY CWYO

CnVNiR
,, NATtONAL POWER CORPORATION

AGHAM ROAD, DILIMAN. QUEZON CITY

PROJECT: W^PIV. DBUVSRY, mmiLATlON, %, COMVlSSfOHINQ OF srx («I units ©f os? el 
QCHSerS ANO ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU SPUO AREAS UNDER 
PACKACS21 R£V 02

LOCATIOW* PANOAMI AWO PANGLTTAftAN. SLflU
TITLE: 1.000L FUEL OIL DAY TANK 

(PANDAMI AND PANGU
BY CHO 1 DATE

DESCNEO LACR Y
DRAW LACR Y
REVIEWED PRINCIPA1EWJR./ARCKI,

CMl/ARCHT

ELEC.
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SCALE NTS
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■I oywjsT m »WST RPtf-

DOWST PIPE A--------- ^

\n

(}

[)

D

[)

(1

[]

[)

o

[]

o

FRONT VIEW

ISOMETRIC VIEW

\ \ zx 07

LEFT SIDE VIEW RIGHT SIDE VIEW

HKHim tea

NOTES: 
1.

CWNE covntoL pwa wth wowh
sfiftir Guss vrcwMO mnccw

O
RPtf

ycm won
UTTCTF

WtTVCTt*

o o O
SlATEK TQlR IX TtVC X ms

CMKC OAUCC CAUCt

s ° o O J
START

9/TTDH
INDC^TINO 

UCHT IDOL
STOP

BUTTON

THE ENaOSURE SHAa HAVE THE EOllOWNG FEATURES:
1.1 LESS THAN 85 dBA SOUND PRESSURE LEVEL AT 1 METER FROM ANY POINT OF THE ENaOSURE
1.2 2mm MINIMUM THICKNESS OF WALL/ROOF ENCLOSURE
1.3 STAINLESS BOLTS AND HINGES
1.4 CAN WITHSTAND 250 KPH WIND VELOCITY AND/OR AS SPECIHEO IN THE LATEST EDITION OF NATIONAL 
STRUCTURAL CODE OF THE PHIUPPINES.
THE SUPPLIER SHALL SUBMIT DRAWING DETAILS OF THE ENCLOSURE FOR NPC REVIEW AND APPROVAL 
THE MONITORING/CONTROL POINTS AT MONITORING PANEL SHOWN HEREIN ARE MINIMUM REQUIREMENTS. 
ADDITIONAL MONITORING POINTS AND ITS ARRANGEMENT MAY BE PROVDEO AND ARRANGED PER 
MANUFACTURER'S STANDARD SUBJECT TO NPC APPROVAL
RAIN TEST EQUIVALENT TO lOOMM PER HOUR SHALL BE CONDUCTED TO ENSURE THAT RAIN WATER IS 
PREVENTED FROM ENTERING THE ENaOSURE.

wv. DATE KATV?EOPR£VSKW CHKD. PECO. W).

OWNEft
M NATIONAL POWER CORPORATION

AGHAM ROAD, DILI MAN, QUEZON CITY

PROJECT dUPPtV. OfLIVCfty. IHSTAUATIOH, TtST ft COVUI^IONFIO Of (9| UNrTft Of DlCSCL
CENSETi A NO ASSOCIATEO ELSCTAICAl EQU1PMNT FOR SUtU 5PUQ AREAS UNOER 
PACKAGE 21 AEV02

LOCATTCfJ- PAWPAMI AWD PAN GUTARAW. SULU

mE GENERATOR SET WEATHERPROOF ENCLOSURE 
(PANDAMI AND PANGUTAfVWPP)

BY ora DATE

DESIGNED UCR ^
O'wmi lACS T
REVIEWED PRIVCIPAl / ARCKT.

CMUAftWT

ELEC.

LfEca

SUSWITH):

APPROVED;

T’pa &r>g«veef A

V, DOj

Dwawo, PKG21-BDM-17.004 5P£caN0.MinP21Z1287Se
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I

I

LOCAL CONTROL PANEL

INSTRUMENT PANEL 
(METERING AND INDICATION)

1 ENGINE RPM METER

2 HOUR METER

3 BATTERY VaT METER

4 WATER TEMPERATURE GAUGE

5 OIL TEMPERATURE GAUGE

6 OIL PRESSURE GAUGE

7 START BUTTON

S INDICATING UCHT LOCAL

9 STOP BUnON

h=rf kz=r( 1—tt

NOTES:
1. THE DRAWING SHOWS REQUIREMENT FOR ENGINE CONTROL AND 

MONITORING FOR 100 KW AND 300 KW OlESa GENSETS.
2. THE LOCATION AND CONRCURATION OF THE LOCAL PAVa AND 

ARRANGEMENT OF THE MONITORING/METERING INDICATORS 
SHALL BE MANUFACTURER STANDARD.

ARFLTER

ALTERNATOR©

METAL SKID

REV. DATE NATURE OP REVISION BY CHKD. PECO. APPO.

CWNtR: /fe NATIONAL POWER CORPORATION
AGHAM ROAD. DILIMAN. QUEZON CITY

PROJECT- SUPM.T. BtirrtPT. instmiatwh ttst 4 eOMvtssKWNO or sa in units or oiesei
CENSETS ANO ASSOCUTED ElECTEICAL EQUIPMENT FOR SUtU SPUG AREAS UNOEft 
PACKAGE 21 REVP2

tOCtnCPp PANPAMl AWO PANGUTARAN S1AU
TlTlf; LOCAL INSTRUMENT PANEL 

(PANDAMI AND PANGUT^tR^NDBPk
BY CHKO DATE

DESIGNED LACft T
DRAWN tACTTl
REVIEWED PRWPAl ENGR. 1ARCHT.

CMUAROfT

ElEC.

AIECH

SUSUITTTD:

FtECOWVPSSat

rTT A

APPROVED: r*^ N.y8rSO>{gStERRA

own NO PKG21-BDM-17.005
SCAl£ NTS
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Iexistino wmx to
DEMOLISHED

-_-pROP-DSO>>- 
--COCA'nOH-£,*l- 

n FVMEIH, -

PROPOSED LOCATION 
OF 2 X 1.0 MW 
DIESEL CENS

PUMP UNIT 7 
600KW

UNIT 2 
600KWHOUSE

RUN 
WATER 

COLLECTOR

2 X 60 KL 
POST

UNIT 3 
600KW INIT ‘ 

!60KVi 0UNIT 8 
500KW

UNIT 5 
500KWUNIT 1 

S40KW

PROPOSED
EXPANSION OF 
CONTROL ROOM^ JCP g ^ CPS |ACP|CAE CP9

EXISriNO WAIL TO 
BE DEMOLISHED

□ □□□□□ 0
EWSnNO TRANSFORMER 

TO BE REPLACED BT THE 
PROPOSED AUXILIARY 

TRANSFORMER FDR THE 
2 X 1MW GENSETS

OPERATORS
OUARTER SWITCHYARD

PUMP
HOUSE

NOTES:
1. THIS DRAWING IS FOR BIDDING PURPOSES ONLY.
2. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE SPEOFIED.
3. FINAL EOUIPMENT/CABLE TRENCH/PIPING/TAKE-OFF STRUCTURES AND 

ARRANGEMENT SHALL BE COORDINATED AND FINALIZED WITH SPUG DURING 
SITE VISIT/INSPECTION TO SUIT ACTUAL CONDITIONS.

4. ALL EQUIPMENT. PIPING SUPPORTS AND FITTINGS. VALVES AND OTHER 
ACCESSORIES ANO REQUIRED EXCAVATION AND BACKFILLING WORKS AND 
INTERCONNECTION WITH THE EXISTING PIPING SYSTEM. I.e. FUEL ANO COOUNG 
SYSTEM SHALL BE SUPPUEO, IVSTAllED, TESTED AND COMMISSIONED BY THE 
SUPPUER.

5. THE SUPPUER SHAa SUBMIT DESIGN CALCULATIONS ANO FOUNDATION 
DETAILS FOR ALL EQUIPMENT TO BE SUPPLIED UNDER THIS SCOPE FOR 
APPROVAL OF NPC. THE DIMENSIONS SHOWN MAY BE ADJUSTED BASED ON 
THE ACTUAL DIMENSIONS OF THE EQUIPMENT TO BE SUPPUEO BY THE 
SUPPUER.

6. MINIMUM DEPTH OF EMBEDDED PIPES SHALL NOT BE LESS THAN 300MM IN 
OPEN GROUNDS ANO 400MM UNDER ROADWAYS FOR PIPES THAT CROSSES 
ROADWAYS, PIPE SLEEVE OF STEEL MATERIAL OR RSC SHALL BE PROVIDED.

7. EMBEDDED FUEL OIL PIPE IF NECESSARY SHALL BE PAINTED/WRAPPED WITH 
TAPE WRAPPING OR APPROVED EQUIVALENT IN ACCORDANCE WITH THE 
TECHNICAL SPEOFICATION.

8. VERIFY THE EXISTING PIPEUNES FOR MATERIALS, SIZES AND OTHER 
INFORMATION OF THE PIPING SYSTEM FOR THE INTERCONNECTION OF THE NEW 
PIPING SYSTEM TO THE EXISTING FUEL OIL, WASTE OIL AND DOMESTIC WATER 
SUPPLY UNES DURING SITE INSPECTION. THE SUPPUER SHALL SUBMIT PIPING 
ARRANGEMENT SUBXCT FOR NPC APPROVAL

9. WORK THIS DRAWING WITH RELEVANT OVIL ANO ELECTRICAL DRAWINGS.

LEGEND:
V77A - PROPOSED LOCATION OF EOUIPMENTAACIUTIES

FTEEI - RELOCATED WATER TANK

I----- 1 - EXISTING EOUIPMENT/STRUCTURES

CR - COMFORT ROOM 
WSS - WATER SOFTENER SYSTEM 

OWS - OIL WATER SEPARATOR 
POST - FUEL OIL STORAGE TANK 

DT - DAY TANK 
AC - AIR COMPRESSOR 

T - TRANSFORMER 
CP - CONTROL PANa 

ACP - AUXIUARY CONTROL PANa 

NCP - NON-OPERATIONAL CONTROL PANa 
CAB - CABINET

WTl/SOfREVtSKN BY CHO. PECO,

CWfift ,, NATIONAL POWER CORPORATION 
AGHAM ROAD. DILIMAN, QUEZON CITY

PTOJECT- Sum.Y. DEUVEHT. tNSTttt»TW Tt*T 4 eOWBSSlOHINO 0» 5K («) UWfTJ OP DItSEl 
* CENSPT4 ANO ASSOCtATCO ElECTlVICAl EQUIPMENT PON SUEU SPUG ANEA9 UtOEN 

PACKAGE 21 PEV »
LOCATION! SIASr Situ

TITLE: PLANT LAYOUT 
(2 X 1000 KW SIA

BY CWD DATE

reSBNEB lACR 'T{

DRAWN lACfl ^

reVlEWEO PWNCIPAI. ENfffL 1 A.BCKT.

CMLIAAOfT

ELEC.

KViCK

N. 6rfS>AY0SUEMfTTED:
HiwKipal tpgfWA

R£CO»'VENDEftJ

DOO
ERRA

twiNo. SlaDPP-BDM-17.001

sc*i£ 1:200

SPECS No.MinP21Z1287Se
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.--PR0P05E0-
-'VbcMlQH.-O'1
- -TTtVMED -
_-**TER-Wy<:

K*ZW®OUS 
WASTE 

STORACe

D
UWT 8 UHTT 9

© © 

© © 

© © 

© © 
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©© 

© © 

© © 

© © 

0 o
PUMP

/600KW

2 X 60 KL 
POST

■///////////////y/

vyyyyyyyyyyyyyyyyyyyyyyy}y>777yyyyyyyyyyyyyyy/y.

SWTCKTARO

1350}

NATURtOF REVISION

NOTES:
1. THIS ORAWNG IS FOR BIDDING PURPOSES ONLY.
2. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE SPECinED.
3. FINAL EQUIPMENT/CABLE TRENCH/PIPING/TAKE-OFF STRUCTURES AND 

ARRANGEMENT SHALL BE COORDINATED AND FINALIZED WITH SPUG DURING SITE 
VISIT/INSPECTION TO SUIT ACTUAL CONDITIONS.
ALL EQUIPMENT. PIPING SUPPORTS AND FITTINGS. VALVES AND OTHER ACCESSORIES 
AND REQUIRED EXCAVATION AND BACKFILLING WORKS AND INTERCWJNECTION WITH 
THE EXISTING PIPING SYSTEM, t.e. FUa AND COOUNG SYSTEM SHAa BE SUPPUEO. 
INSTAUED. TESTED AND COMMISSIONED BY THE SUPPUER.
THE SUPPLIER SHALL SUBMIT DESIGN CALCULATIONS AND FOUNDATION DETAILS FOR 
ALL EQUIPMENT TO BE SUPPLIED UNDER THIS SCOPE FOR APPROVAL OF NPC. THE 
DIMENSIONS SHOWN MAY BE ADJUSTED BASED ON THE ACTUAL DIMENSIONS OF THE 
EQUIPMENT TO BE SUPPUED BY THE SUPPLIER.
MINIMUM DEPTH OF EMBEDDED PIPES SHALL NOT BE LESS THAN 300MM IN OPEN 
GROUNDS AND 400MM UNDER ROADWAYS FOR PIPES THAT CROSSES ROADWAYS, 
PIPE SLEEVE OF STEa MATERIAL OR RSC SHALL BE PROVIDED.
EMBEDDED FUa OIL PIPE IF NECESSARY SHAa BE PAINTED/WRAPPED WITH TAPE 
WRAPPING OR APPROVED EQUIVALENT IN ACCORDANCE WITH THE TECHNICAL 
SPEOnCATlON.
VERIFY THE EXISTING PIPELINES FOR MATERIALS. SIZES AND OTHER INFORMATION OF 
THE PIPING SYSTEM FOR THE INTERCONNECTION OF THE NEW PIPING SYSTEM TO THE 
EXISTING FUa OIL WASTE OIL AND DOMESTIC WATER SUPPLY UNES DURING SITE 
INSPECTION. THE SUPPLIER SHAa SUBMIT PIPING ARRANGEMENT SUBJECT FOR NPC 
APPROVAL
WORK THIS DRAWING WITH RaEVANT CIVIL AND ELECTRICAL DRAWINGS.

LEGEND:
I----- 1 - PROPOSED LOCATION OF EOUIPMENT/FADUTIES

- RaOCATED WATER TANK 
^ - EXISTING EQUIPMENT/STRUCTURES 

OR - COMFORT ROOM 

WSS - WATER SOFTENER SYSTEM 
OWS - OIL WATER SEPARATOR 
FOST - FUa OIL STORAGE TANK 

DT - DAY TANK 
AC - AIR COMPRESSOR 

T - TRANSFORMER 
CP - CONTROL PANa 

ACP - AUXILIARY CONTROL PANa 

NCP - NON-OPERAHONAL CONTROL PANa 
CAB - CABINET

(D - PROPOSED GENERATOR CONTROL & PROTECTION PANa

@ - PROPOSED AUXILIARY CONTROL PANEL

(D - PROPOSED AUXILIARY TRANSFORMER PROTECTION PANa

NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN, QUEZON CITY

PROJECT* JVPPtr. DfLIVtRY. NSTALLATKIH. TE5T 4 COMMISSION WO OP S« UNITS OF DIB SCI 
CEKSCrS AND ASSOCIATED CLEcnoCAL BQUIFMCMT FOR SULU SAUO AREAS UNDER 
PACKAGE ?1 PBVCJ

LOCATWSrASI. SUlU

THIE:

5T CHKO DATE

MStCVEO LACR C

DRAWN WCR

REVIEWED PRINCIPAL EWTR/ARCKT.

CWARCHT

QEC

WCH

EQUIPMENT LAYOUT 
(2 X 1000 KW SIASLBPP) 0

ymr-
SUSMrTTEO; t^AYC

RSCOWMENOEt

AWCWO;
LoO

IW3.W SiaDPP-BDM-17.002

SCM£ 1:150
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0*YT*HK
itO.t

DAY TAHK 
HO-

PROPOSED 
■p^ETER l-^CE

TAP TO EXISTING 
OIL-WATER UNE

UNIT 9UNIT 8
TAP TO EXISTING 
DOMESTIC WATER 

LINE

1OOOKW1OOOKw

/600KW

SMOKE STACK

TAP TO EXISTING 
FUEL OIL LINE

F»W.

LEGEND:
I----- 1 - PROPOSED LOCATION OF EOUIPMENT/FAOUTIES

VP7A - EXISTING EQUIPMENT/STRUCTURES 

FOTP - FUEL OIL TTRANSFER PUMP 
LFT - LEAK FUEL TANK 
LFP - LEAK FUEL PUMP 

DP - DRAIN PIT 

FOL - FUEL OIL LINE 
DViL - DOMESTIC WATER LINE 
OWL - OIL-WATER UNE 

ROL - RETURN OIL UNE 

LFL - LEAK FUEL UNE

V////A''////A

NOTES:
1. THIS DRAWING IS FOR BIDDING PURPOSES ONLY.
2. ALL DIMENSIONS ARE IN MILUMETERS UNLESS OTHERWISE SPECIRED.
3. THIS DRAWING SHOWS THE ARRANGEMENT OF EQUIPMENT TO SUPPUED/CONSTRUCTED BY THE SUPPUER 

WHICH INaUDES GENSETS. DAY TANKS. WASTE OIL STORAGE TANK. FUEL OIL AND WATER SUPPLY UNES. 
WASTE OR DRAIN UNE AND ASSOCIATED CIVIL APPURTENANCES/STRUCTURES.

THE SUPPUER SHALL BE RESPONSIBLE FOR VERIFYING AT SITE THE MEASUREMENTS/INFORMATION OR DATA 
SHOWN ON THIS DRAWING INCLUDING AFFECTED CIVIL STRUCTURES/FAOUTIES. THE EOUIPMENT SHALL BE 
ADJUSTED TO SUIT ACTUAL SITE CONDITIONS. FINAL ARRANGEMENT OF EQUIPMENT MAY BE RE-ARRANGED 
BY THE SUPPUER SUBJECT TO REVIEW/APPROVAL OF NPC DURING PROJECT IMPLEMENTATION.THE SUPPUER 
SHALL SUBMIT DESIGN CALCULATIONS AND FOUNDATION DETAILS FOR ALL EQUIPMENT AND OVL 
STRUCTURES TO BE SUPPUED/CONSTRUCTED UNDER THIS SCOPE FOR APPROVAL OF NPC

4. MINIMUM DEPTH OF EMBEDDED PIPE SHALL BE NOT LESS THAN 300 MM IN OPEN GROUNDS AND 400 MM 
UNDER ROADWAYS. FOR PIPE THAT CROSSES ROADWAY. PIPE SLEEVES OF STEEL MATERIALS OR RSC 
SHALL BE PROVIDED.

5. EMBEDDED FUEL OIL PIPE SHALL BE PAINTED/APPLIES WITH TAPE WRAPPING IN ACCORDANCE WITH THE 
TECHNICAL SPEOnCATlON.

6. WORK THIS DRAWING WITH APPUCABLE QVIL AND ELECTRICAL DRAWINGS.
7. ALL OTHER WORKS. MATERIALS AND SERVICES SHAU BE IN ACCORDANCE WITH THE REQUIREMENTS 

SPECIFIED IN THE TECHNICAL SPECinCATlON.
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NOTES:
1. THrS DRAWING IS FOR REFERENCE PURPOSES ONLY.
2. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE SPECinED.
J. ALL EQUIPMENT SHOWN IN THIS DRAWING SHALL BE SUPPUEO INSTALLED. TESTED 

AND COMMISSIONED BY THE CONTRACTOR. BROCHURES AND DETAILED DRAWINGS 
SHALL BE SUBMITTED TO VPC FOR REVIEW/APPROVAL
THE CONTRACTOR SHALL SUBMIT DESIGN CALCULATION ANO FOUNDATION DETAILS 
FOR ALL EQUIPMENT TO BE SUPPUEO UNDER THIS SCOPE FOR APPROVAL OF NPC 
INCLUDING STRUCTURAL STEa SUPPORTS FOR FUEL OIL DAY TANK, PUMPHOUSE 
AND LEAK FUEL TANK. THE DIMENSIONS SHOWN MAY BE ADJUSTED BASED ON 
THE ACTUAL DIMENSIONS OF THE EQUIPMENT TO BE SUPPUEO BY THE 
CONTRACTOR.
EQUIPMENT ANO PIPING ARRANGEMENT MAY BE ADJUSTED/REVISEO TO SUIT 
ACTUAL SITE CONDITIONS SUBJECT TO NPC'S REVIEW/APPROVAL 
MINIMUM DEPTH OF EMBEDDED PIPES SHAa BE NOT LESS THAN 300 MM IN OPEN 
GROUNDS AND 400 MM UNDER ROADWAYS. FOR PIPES THAT CROSSES ROADWAY, 
PIPE SLEEVE OF STEa MATERIALS OR RSC SHAU BE PROVIDED.
EMBEDDED FUa OIL PIPE IF REQUIRED SHAa BE PAINTED/APPUEO WITH TAPE 
WRAPPING IN ACCORDANCE WITH THE TECHNICAL SPEOFICATION.
TANK ELEVATION MAY BE ADJUSTED AS PER ENGINE MANUFACTURER 
REQUIREMENT
WORK THIS DRAWING WTH APPUCABa CIVIL, ELECTRICAL DRAWINGS, ANO P & I 
DIAGRAMS.

10. AUTOMATIC OPERATION OF THE F. 0. DAY TANKS ANO F. 0. aAK TANK 
TRANSFER PUMPS SHAa BE ACTUATED BY THE HIGH ANO LOW LEVEL SWITCHES 
INSTALLED IN THE RESPECTIVE F. 0. TANKS. LOCAL ANO OPERATTON SHAa ALSO 
BE PROVIDED AS SPECinED IN THE TECHNICAL SPECIHCATIONS.

4.

5.

6.

9.

CHKD ffSCO.

cnvsw
NATIONAL POWER CORPORATION

AGHAM ROAD, DfUMAN. QUEZON CITY

PROJECT’ WfPtV, OBUVWY, rHJTAU>T>0*f( TTST a COMVtSSWNO 0# Six r*J UNITS Of OltScl 
CENStTS ANO ASSOOATEO CVECT^CAL EQUfPVENT FOR SULU SPVC AREAS UnOE.^ 
fACKACESI ftfVO}

LOCATION’ STAS1, SmU

me FUEL DAY TANK AND LEAK FUEL 
TANK HOUSE

BY CHKD DATE

DCSIGNEB LACR f
DRAWN OCR >
REVIEWED PR'HCJ’M. EStTR. / AROfT.

CNV^ftOfT

Elia
MECK

SUSMiTTEO:

RECCTA-EflOSti.

APPtKvni;

DWQ W SlaDPP-BDM-17.004

sc^- NTS

^ T4*^g^OSlEF^

Llm'Cisr-Tcor

specs, so. MinP21Z12875c

BID DRAWING REV.



A

AtR INTAKE 
DUCT

1000 KW MODULAR DIESEL GENSET N0.8 
mCSOIDSL)

RADIATOR NO. 8 
FW801RAD

O

EXHAUST GAS 
SILENCER

r ’

toooo

NOTES:
1. THIS DRAWING IS FOR REFERENCE PURPOSES ONLY.
2. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE SPEOFIEO.
3. WORK THIS DRAWING WITH APPLICABLE CIVIL AND ELECTRICAL DRAWINGS.
4. 1000 KW CONTINUOUS POWER OUTPUT OF EACH GENERATOR SHALL BE THE 'NET 
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NOTES:
1. THIS DRAWING IS FOR REFERENCE PURPOSES ONLY.

ALL DIMENSIONS ARE IN MILUMETERS UNLESS OTHERWSE SPECIREO.
Aa EQUIPMENT SHOWN IN THIS DRAWNG SHALL BE SUPPUED CONSTRUCTED, 
TESTED AND COMMISSIONED BY THE CONTRACTOR.
EQUIPMENT AND PIPING ARRANGEMENT MAY BE ADJUSTED TO SUIT ACTUAL 
SITE CONDITIONS.
MINIMUM DEPTH OF EMBEDDED PIPES SHALL BE NOT LESS THAN 300 MM IN 
OPEN GROUNDS AND 400 MM UNDER ROADWAYS. FCR PIPES THAT CROSSES 
ROADWAY. PIPE SLEEVE OF STta MATERIALS OR RSC SHALL BE PROVIDED. 
EMBEDDED FUa »L PIPE SHAa BE PAINTED/APPUED WITH TAPE WRAPPING 
IN ACCORDANCE WTH THE TECHNICAL SPEOFICATION.
WORK THIS DRAWNG WTH APPLICABLE CIVIL AND ELECTRICAL DRAWNGS.
LEVa SWTCHES SHAa BE USED FOR AUTOMATIC OPERATION OF RESPECTIVE 
DAY TANKS AND ^AK aa OIL TANK PUMPS AND ANNUNCIATE HIGHAOW 
l£Va ALARMS 9 CCPP AUXILIARY PANa
NPC TAG NOS AS SHOWN SHAa BE INSTAaED BY THE CONTRACTOR TO 
CONFORM WTH THE SPEOHCARON.
THIS DRAWING SHOWS THE MINIMUM REQUIREMENTS OF THE GENSETS. THE 
CONTRACTORA,aNUFACTURER MAY REVISE THE CONFIGURATION OF THE PIPING 
DIAGRAM (PARRCULARLY ON ENGINE)TO CONFORM WTH THE MANUFACTURER’S 
STANDARD SUBJECT FOR NPC REVIEW/APPROVAL
REFER TO DWG. NO. StaDPP-BDM-17.015 FOR DRAWNG SYMBOLS AND 
LEGENDS.
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NOTES:
1. THIS DRAWNG IS FOR REFERENCE PURPOSES ONLY.

ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE SPECIHED. 
ALL EOUIPUENT SHOWN IN THIS DRAWING SHALL BE SUPPUED 
CONSTRUCTED. TESTED AND COMMISSIONED BY THE CONTRACTOR. 
EQUIPMENT AND PIPING ARRANGEMENT MAY BE ADJUSTED TO SUIT 
ACTUAL SITE CONDITIONS.
MINIMUM DEPTH OF EMBEDDED PIPES SHALL BE NOT LESS THAN 300 
MM IN OPEN GROUNDS AND 400 MM UNDER ROADWAYS. FOR PIPES 
THAT CROSSES ROADWAY. PIPE SLEEVE OF STEa MATERIALS OR 
RSC SHAa BE PROVIOEO.
EMBEDDED FUa OIL PIPE SHAa BE PAINTED/APPUEO WITH 
WRAPPING TAPE IN ACCORDANCE WTH THE TECHNICAL 
SPECinCATlON.
WORK THIS DRAWING WITH APPUCABLE CIVIL AND ELECTRICAL 
DRAWINGS.
THE DIAGRAM SHOWN IS TYPICAL FOR EACH UNIT. THE TAG NOS. OR 
SPIN FOR UNIT NO. 9 SHALL BE THE SAME AS UNIT 8 EXCEPT FOR 
UNIT NUMBER.

6.

EXAMPLE: DG80IDSU DG9010a ETC.

9. NPC TAG NOS AS SHOWN SHAU BE INSTALLED BY THE CONTRACTOR 
TO CONFORM WITH THE SPECIFICATION, 

to. THIS DRAWINGS SHOWS THE MINIMUM REQUIREMENTS OF THE 
GENSETS. THE CONTRACTOR A'ANUFACTURER MAY REVISE THE 
CONFIGURATION/DIUENSION OF THE PIPING DIAGRAM (PARTICULARLY 
ON ENGINE SKID) TO CONFORM WITH THE MANUFACTURER’S 
STANDARD SUBJECT FOR NPC REVIEW/APPROVAL 
REFER TO DWG. NO. S!aDPP-BDM-17.0t5 FOR DRAWINGS SYSM0OLS 
AND legends
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NOTES:
1.
2.

3.

4.
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6.

THIS DRAWNC IS FOR BIDDING PURPOSES ONLY.
ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWSE 
SPECIHED.
Aa EQUIPMENT SHOWN IN THIS DRAWING SHALL BE 
SUPPLIED CONSTRUCTED, TESTED AND COMMISSIONED BY 
THE CONTRACTOR.
EQUIPMENT AND PIPING ARRANGEMENT MAY BE ADJUSTED 
TO SUIT ACTUAL SITE CONDITIONS.
MINIMUM DEPTH OF EMBEDDED PIPES SHALL BE NOT LESS 
THAN 300 MM IN OPEN GROUNDS AND 400 MM UNDER 
ROADWAYS. FOR PIPES THAT CROSSES ROADWAY, PIPE 
SLEEVE OF STEEL MATERIALS OR RSC SHALL BE PROVIDED. 
BROCHURES OF SUPPUED EQUIPMENT AND DETAILED 
DRAWINGS INCLUDING STRUCTURAL SUPPORTS SHAU BE 
PREPAREO/SUBMITTEO BY CONTRACTOR PER NPC 
REVIEW/APPROVAL

REV. DATE NATURE OF R£V1SlON SY CHICO. PECO, APP9,

CWNER NATIONAL POWER CORPORATION
AGHAM ROAD. DILIMAN, QUEZON CITY

PROJECT: SUPPLY. DR.fVP»Y. INSTALLATION, TEST & COMMtSSIONINQ OP 5W {€> UNITS OP OlfSCL 
CENSCTS ANO ASSOCUT^ ElECTPlCAL EQUIPVENT POU SUUI SPUO AP&AS UNOEP 
PACKAGE 31 REV 93

LOCATION: SIAS1. SUUJ

Tm£
COOLING WATER SUPPLY SYSTEM

Q.
BY CWD WIE

OE SIGNED LACR T
DRAWN LACS T
REVTEWEB PRINCIPAL ENGS. / A.ROn.

CM'AROfT

QfC.

MECH.

PW.M. SlaDPP-BDM-17.008

S«l£ 1:100

R5COWtNOE»

APPROVtO;

sp?ct«.M nP21Z1287Se

BID DRAWING



ISO

EXP TANK 
I "W801TNK

BFW-ore

TO SUMP PIT

/' N_

FAN RADIATOR 
FW801RAD

SDWJMJ

THE EQUIPMENT AND IN 
THIS FRAME ARE INSTALUb

THE EQUIPMENT AND INSTRltUENTS INSIDE OF 
THIS FRAME ARE INSTAUH WITHIN THE SKID 

EXCEPT INSTRUMENTS THAT ARI PROVIDED AT CCPP 
ORincEl

RLUNG UNE
(CONTRACTOR TO INTERCONNEa 
WITH THE EXISTING WATER UNE)

HRUMENTS INSIDE OF 
WITHIN THE CONTAINER

VMf

T~▼sw-oos

DRAIN TO SUMP PIT

THERMOSTATIC VALVE 
FWS01THV

-<§)-

H.T, COOLING WATER PUMP 
ENGINE DRIVEN

{xH"0BFWflOl

GENSET #8 
DG801DSL 
1000KW

DRAIN TO SUMP PIT

REV. DATE

NOTHS:
1. THIS DRAWING IS FOR REFERENCE PURPOSES ONLY.
2. Aa DIMENSIONS ARE IN MILOMETERS UNLESS OTHERWISE SPEOFIED.
3. THE DIAGRAM SHOWN IS TYPICAL FOR EACH UNIT. THE TAG NOS. OR SPIN FOR 

OTHER UNIT 9 SHALL 8E THE SAME AS UNIT a EXCEPT FOR UNIT NUMBER.

EXAMPLE: 0G8O10SU DG9010SL. FW801THK, FW901TNK ETC.

4. NPC TAG NOS AS SHOWN SHALL BE INSTALLED BY THE CONTRACTOR TO CONFORM 
WITH THE SPECIFICATION.

5. THIS DRAWING SHOWS THE MINIMUM REQUIREMENTS OF THE CENSETS. THE 
CON TRACTOR AIANUFACTURER MAY REVISE THE CONF1CURADON/DIMENSION OF THE 
PIPING DIAGRAM (PARTICULARLY ON ENGINE) TO CONFORM WITH THE 
MANUFACTURER’S STANDARD SUBJECT FOR NPC REVEW/APPROVAL
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NOTES:
1. THIS DRAWING IS FOR REFERENCE PURPOSES ONLY.
2. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE SPECinEO.
3. THE DIAGRAM SHOWN IS TYPICAL FOR EACH UNIT. THE TAG NOS. OR SPIN 

FOR OTHER UNIT 9 SHAU BE THE SAME AS UNIT 8 EXCEPT FOR UNIT 
NUMBER.

EXAMPLE: OG801DSU DG90IOSL, CW801TNK, CW901TNK ETC.

4. NPC TAG NOS AS SHOWN SHALL BE INSTALLED BY THE CONTRACTOR TO 
CONFORM WITH THE SPECinCATlON.

5. THIS DRAWINGSHOWS THE MINIMUM REQUIREMENTS OF THE GENSETS. THE 
CONTRACTORAiANUFACTURER may REVISE THE CONHCURATION/OlMENSION 
OF THE PIPING DIAGRAM (PARTICULARLY ON ENGINE) TO CONFORM WITH THE 
MANUFACTURER’S STANDARD SUBJECT FOR NPC REVIEW/APPROVAL

6. REFER TO DWG. NO. SIoDPP-80M-t7.015 FOR DRAWING SYMBOLS AND 
LEGENDS.
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NOTES:
1. THIS DRAWING IS FOR REFERENCE PURPOSES ONLY.
2. THE DIAGRAM SHOWN IS TYPICAL FOR EACH UNIT. THE TAG NOS OR 

SPIN FOR OTHER UNIT 9 SHAU BE THE SAME AS UNIT 8 EXCEPT FOR 
UNIT NUMBER.

EXAMPLE: DG801DSL. DG901DSL. ETC.

3. NPC TAG NOS AS SHOWN SHALL BE INSTALLED BY THE CONTRACTOR TO 
CONFORM WITH THE SPEOnCATlON.

4. THIS DRAWING SHOWS THE MINIMUM REQUIREMENTS OF THE GENSETS. 
THE CONTRACTOR/MANUFACTURER MAY REVISE THE CONRCURATION OF 
THE PIPING DIAGRAM TO CONFORM WITH THE MANUFACTURER’S 
STANDARD SUBJECT FOR NPC REVIEW/APPROVAL

5. REFER TO DWG. NO. SIoDPP-BDM-17.015 FOR DRAWING SYMBOLS AND 
LEGENDS.
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NOTES:
1. THIS DRAWING IS FOR REFERENCE PURPOSES ONLY.
2. NPC TAG NOS AS SHOWN SHAa BE INSTALLED BY THE CONTRACTOR 

TO CONFORM MTH THE SPEDFICATION.
3. THE CONTRACTOR A* ANUFACTURER SHALL INDtCATE/SPEClFY 

CORRESPONDING SIZES OF THE COMPRESSED AIR PIPING SYSTEM.
4. THIS DRAWING SHOWS THE MINIMUM REQUIREMENTS OF THE GENSETS. 

THE CONTRACTOR/MANUFACTURER MAY REVISE THE CONFIGURATION 
OF THE PIPING DIAGRAM TO CONFORM WTH THE MANUFACTURER'S 
STANDARD SUBJECT FOR NPC REVIEW/APPROVAL

5. MANUAL AND AUTOMATIC OPERATION OF THE AIR COMPRESSOR 
SHALL BE PROVIDED.

6. THE DIAGRAM SHOWN IS TYPICAL FOR EACH UNIT. THE TAG NOS. OR 
SPIN FOR UNITS 9 SHALL BE THE SAME AS UNIT 8 EXCEPT FOR 
UNIT NUMBER.

EXAMPLE: 0G801DSL. OG901DSL, SA801RCV, SA901RCV, ETC.

7. REFER TO DWG. NO. StoOPP-BDM-17.015 FOR DRAWING SYMBOLS 
AND LEGENDS.
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NOTES:
1. THE DRAWING SHOWS REQUIREMENT FOR ENGINE CONTROL AND MONITORING OF 1000 KW 

DIESEL GENSETS.
2. THE LOCATION AND CONFIGURATION OF THE LOCAL PANEL AND ARRANGEMENT OF THE 

MONITORING/METERING INDICATORS SHALL BE MANUFACTURER STANDARD.
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BEV. DATE

NOTES:
1. THIS ORAWNG IS FOR REFERENCE PURPOSES ONLY.
2. THE DIAGRAM SHOWN IS TYPICAL FOR EACH UNIT. THE TAG NOS. OR 

SPIN FOR OTHER UNIT 9 SHAU BE THE SAME AS UNIT 8 EXCEPT FOR 
UNIT NUMBER.

3. NPC TAG NOS AS SHOWN SHALL BE INSTALLED BY THE CONTRACTOR TO 
CONFORM WITH THE SPECinCATION.

4. THIS DRAWING SHOWS THE MINIMUM REQUIREMENTS OF THE GENSETS. 
THE CONTRACTOR/MANUFACTURER MAY REVISE THE CONFIGURATION OF 
THE PIPING DIAGRAM TO CONFORM WITH THE MANUFACTURER’S 
STANDARD SUBJECT FOR NPC REVIEW/APPROVAL

5. REFER TO DWG. NO. SioDPP-BOM-17.015 FOR DRAWING SYMBOLS AND 
LEGENDS.
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LIST OF SYMBOLS
— MAJOR UN£ M NCN RETURH VALVE

— EOUPUEHT Q AUTO DRAIN TRAP

-7^ CCNTROL AIR UNE ? SOUNDINC CAP
T (SELF aoSINC TYPE)

— ELECTRIC CABLE i:i ORIFICE

r?j STOP CHECK VALVE T SOUNDINC CAP 
(SEIF aOSNO TYPE)

BALL VAIVR-OXK) FAWT FlfXBlE TUBE

txi GLOBE VALVE □ BALL XFNT

M CATE VALVE >3 VALVE WITH VALVE BOX
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THREE WAY VALVE IS TEMP. SWITCH

u HD HEAT DETECTOR
DELUGE VALVE

HS PUSH BUTTON

A SPRAY NOZZLE HORN ANO STROBE 
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a SOLENOID VALVE BEIL ANO STROBE 
COMSINATION

LIST OF SYMBOLS
L-^ CHECK VALVE PS FLOW SWTCH

1x5] COCK PAL PRESS ALARM LOW
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E3 STEAM TRAP 
(WITH STRAINER)
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Y-TTPE FILTER POAH PRESS D!FF. ALARM HICH
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T CAP 5G SIGHT CLASS

SCREW ENDED POS DIFFER. PRESS SWITCH

SEIF-OOSINO VALVE UnS LIMIT SWITCH

DOSTIN? EXISTINC X POSITION. OTHER

3JPPu5 SUPPUER SCOPE z TRIP OR TROUBLE

1. EQUIPMENT IDENUnCATON (TAG NO) LEGEND 
EXAMPLE: DW2O3PWP0t

SYSTDJ coot 
UNIT NO. 

aouOiCE Ml 
CQUIPUOVT core

sumx Ntt (WPUCATt/TfDXmOUNT) •

2. PIPE IDENnnCATlON (TAG NO) LEGEND 
EXAMPli t-FO-32-013

LMTWL
SYSTDJ cere

HCWNAl PIPE see- 
SCOUOKE NO. *

3. VALVE IDENTinCATlON (TAG NO) LEGEND 
EXAMPLE: 2PWD01A

IMT Na 
SYSTDJ ore 
SEQUOKE Ml

sumr Ml (cmiCATE/KWNOANT)

NOTE:
UNIT NO. CAN BE OMITTED FOR 
COMMON SYSTEM OR EOUIPMENT
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SECTION IX - BID DRAWINGS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

BID DRAWINGS

ELECTRICAL DRAWINGS
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BID DOCUMENTS

SECTION IX - BID DRAWINGS

SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX {6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MinP21Z1287Se

SECTION IX - BID DRAWINGS

EW - ELECTRICAL WORKS

DRAWING NO. TITLE

PanDPP-BDE-17.001

PanDPP-BDE-17.002

PanDPP-BDE-17.003

PanDPP-BDE-17.004

PanDPP-BDE-17.005

PangDPP-BDE-17.001

PangDPP-BDE-17.002

PangDPP-BDE-17.003

PangDPP-BDE-17.004

PangDPP-BDE-17.005

SiaDPP-BDE-17.001

SiaDPP-BDE-17.002

SINGLE LINE DIAGRAM (2X100 kW DIG SET PANDAMI DPP)

EQUIPMENT LAYOUT (2X100 kW DIG SET PANDAMI DPP)

ROUTE OF CABLE TRENCH 
(2X100 kW D/G SET PANDAMI DPP)

DETAILS OF TAKE-OFF STRUCTURE 
(2X100 kW D/G SET PANDAMI DPP)

LIGHTING LAYOUT AND DETAILS OF LIGHTING 
LUMINAIRES (2X100 kW D/G SET PANDAMI DPP)

SINGLE LINE DIAGRAM
(2X300 kW D/G SET PANGUTARAN DPP)

EQUIPMENT LAYOUT
(2X300 kW D/G SET PANGUTARAN DPP)

ROUTE OF CABLE TRENCH
(2X300 kW D/G SET PANGUTARAN DPP)

DETAILS OF TAKE-OFF STRUCTURE 
(2X300 kW D/G SET PANGUTARAN DPP)

LIGHTING LAYOUT AND DETAILS OF LIGHTING 
LUMINAIRES (2X300 kW D/G SET PANGUTARAN DPP)

SINGLE LINE DIAGRAM (2X1000 kW DIG SET SIASI DPP)
AUXILIARY SYSTEM SINGLE LINE DIAGRAM 
(2X1000 kW DIG SET SIASI DPP)

SiaDPP-BDE-17.003 EQUIPMENT LAYOUT (2X1000 kW D/G SET SIASI DPP)

SiaDPP-BDE-17.004 ROUTE OF CABLE TRENCH
(2X1000 kW DIG SET SIASI DPP)

SiaDPP BDE 17 005 DETAILS OF TAKE-OFF STRUCTURE
(2X1000 kW D/G SET SIASI DPP)

NATIONAL POWER CORPORATION IX-EW* i



BID DOCUMENTS

SECTION IX - BIO DRAWINGS

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF DIESEL GENSETS 
AND ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU 
SPUG AREAS UNDER PACKAGE 21 REV 02

MInP21Z1287Se

DRAWING NO. TITLE

SiaDPP-BDE-17.006 SYSTEM CONFIGURATION (2X1000 kW DIG SET SIASI DPP)

e- noD one 17 nn? 480V AUXILIARY TRANSFORMER PANEL WITH MOTOR 
SiaOPP-BDb-l rmf CONTROL CENTER (2X1000 kW D/G SET SIASI DPP)

SiaDPP BDE 17 008 LIGHTING LAYOUT AND DETAILS OF LUMINAIRES
(2X1000 kW D/G SET SIASI DPP)

TYPICAL DRAWINGS

DRAWING NO. TITLE

I
PKG21-BDE-17.001

PKG21-BDE-17.002

PKG21-BDE-17.003 

PKG21 -BDE-17.004 

PKG21-BDE-17.005 

PKG21-BDE-17.006

SYSTEM CONFIGURATION 
(PANDAMI DPP AND PANGUTARAN DPP)

GENERATOR CONTROL AND PROTECTION PANEL (GCPP) 
OUTLINE DRAWING (TYPICAL DRAWINGS UNDER 
PACKAGE 21)

DETAILS OF CABLE TRAY AND TYPES OF CABLE TRENCH 

DETAILS OF EQUIPMENT GROUND CONNECTION 

DETAILS OF TRANSFORMER TERMINATION 

GENERAL NOTES

NATIONAL POWER CORPORATION IX-EW- ii



NOTES:
1. THE SUPPLIER SHALL PROVIDE PROTECTION MODULE 

EQUIPPED WITH THE ENGINE-GENERATOR PROTECTION 
AS SHOWN.

2. TRIP AND FAULT ALARM/SIGNAL FROM THE 
GENERATOR TRANSFORMER SHALL BE INaUDED IN 
THE ENGINE-GENERATOR ANNUNOATOR WINDOW.

3. BURDENS AND RATINGS INCLUDING ORCUIT 
PROTECTIONS OF INSTRUMENT TRANSFORMER SHALL 
BE DETERMINED BY THE SUPPUER.

4. ALL EQUIPMENT TO BE SUPPLIED SHALL BE TESTED 
AND PROVEN PASSED IN ACCORDANCE TO THE 
REQUIREMENTS OF SECTION VI. - TECHNICAL 
SPECIFICATIONS.

5. ALL EQUIPMENT IN THE SHADED AREA ARE EXISTING, 
AU OTHERS ARE INCLUDED ON THE CONTRACT.
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NOTES: 
1. nWAL LOCATIONS OF EQUIPMENT AND ACCESSORIES/ 

APPURTENANCES TO BE SUPPUEO, INSTALLED OR 
CONSTRUCTED BY THE SUPPUER SHALL BE aOSELY 
COORDINATED WTH SPUG MANAGEMENT AND PLANT 
HEADS/PLANT IN CHARGE TO SUIT ACTUAL SITE 
CONDITIONS PRIOR TO DEUVERY/lNSTALLATlON/ 
CONSTRUCTION FOR THE TIMELY AND EFFICIENT 
IMPLEMENTATION OF THE PROJECT.

ALL DIMENSIONS INDICATED ARE IN MILLIMETERS UNLESS 
OTHERWSE SPEOFIED.

3. EQUIPMENT GROUNDING TERMINALS SHALL BE CONNECTED TO 
THE EXISTING GROUNDING HAT THRU 100MH GROUNDING 
CONDUCTOR.

A. THIS DRAWING IS FOR BIDDING PURPOSES ONLY. THE SUPPUER 
SHALL SUBMIT THE EOUIPHENT LAYOUT REFlfCTING THE 
ACTUAL LOCATION OF ALL THE EQUIPMENT TO BE SUPPLIED 
INaUOING TAPPINC/CONNECTICN DETAILS FOR REVIEW AND 
APPROVAL OF NPC.

5. ALL EQUIPMENT IN SHADED PORTION ARE INCLUDED IN 
THE CONTRACT.

6. THIS DRAWING SHALL BE WORKED WITH QVIL AND 
MECHANICAL WORKS BIO DRAWINGS.

LEGEND:
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@ - GENERATOR CONTROL AND PROTECTION PANa (GCPP) 

@ - GENERATOR TRANSFORMER
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NOTES:
1. THIS DRAWING IS FOR BIDDING PURPOSES ONLY. THE SUPPUER 

SHALL SUBMIT THE ACTUAL ROUTE OF CABLE TRENCH LAYOUT 
FOR NPC APPROVAL.

2. FINAL LOCATIONS OF CABLE TRENCH AND ACCESSORIES/ 
APPURTENANCES TO BE SUPPUEO. INSTALLED OR 
CONSTRUCTED BY THE SUPPUER SHALL BE aOSELY 
COORDINATED WITH SPUG MANAGEMENT AND PLANT 
HEAOS/PLANT IN CHARGE TO SUIT ACTUAL SITE CONDITIONS 
PRIOR TO OEUVERY/INSTALLARON/ CONSTRUCTION FOR THE 
TIMELY AND EFFICIENT IMPLEMENTATION OF THE PROJECT.

Aa DIMENSIONS INDICATED ARE 
OTHERWISE SPECIFIED.

IN MILUMETERS UNLESS

5.

6.

ALL EQUIPMENT AND CABLE TRENCHES IN SHADED 
PORTION rm ARE INCLUDED IN THE CONTRACT.

EXISTING CABLE TRENCHES IN SHADED PORTION WILL
BE MOOinEO BY THE SUPPUER TO ACCOMODATE ADDITIONAL 
CABLES FOR THE TWO (2) UNITS OF lOOkW 0/G SETS.

THIS DRAWNG SHALL BE WORKED 
MECHANICAL WORKS BID DRAWINGS.

WITH CIVIL AND

LEGEND:

O - DIESEL GENERATOR

© - GENERATOR CONTROL AND PROTECTION PANEL (GCPP) 

Q - GENERATOR TRANSFORMER 

Y7~/\ - NEW CABLE TRENCH

- EXISTING CABLE TRENCH TO BE MODIFIED
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NATIONAL POWER CORPORATION
AGHAM ROAD. DILIMAN, QUEZON CITY

PROJECT: SUPPLY, DELIVERY, INSTALLATION, TEST & COWMISSIONING OF SIX 
(6) UNITS OF DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR SULU SPUG AREAS UNDER PACKAGE 21 REV 02 

LOCATION: PANDAMI, SULU

TRIE:
ROUTE OF CABLE TRENCH

(2x100kW 0/G SET PANDAMI DPP'
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REINFORCED CONCRETE 
uPVC ENCASEMENT "

LONG-BEND
RADIUS

DETAIL "A*

TO CONTROL PANEL

TO GROUNOINO MAT

SECTION A-A

I

PROPOSED 
150 KVA 

TRANSFORMER

M

PROPOSED 
150 KVA 

TRANSFORMER

KEY PLAN LAYOUT
SCAiX

Pffi

SECTION B-B
TO GROUNDING MAT

NOTES: 
1. IN MILLIMETERSALL DIMENSIONS INDICATED ARE 

UNLESS OTHERWISE SPECIRED.
2. TRANSFORMER HIGH VOLTAGE AND LOW VOLTAGE 

BUSHINGS SHALL BE PROVIDED WITH CABLE BOX. 
THE CABLE BOX TO BE PROVIDED SHALL BE 
SUPPLIED WITH ALL THE NECESSARY ACCESSORIES 
FOR TERMINATION OF SINGLE AND MULTIPLE 
CABLES. DETAILS OF TERMINATION SHALL BE 
REFERRED TO BIO DRAWING NO. 
PKG21-8DE-17.005.

LEGEND:

I — 1/0 AWG ACSR
— POWER CABLE. 30 SQ. MM, 15kV XLPE 
— FUSE DISCONNECT SWITCH W/ LA COMBINATION 
— TENSION INSULATOR 
— PIN TYPE. INSULATOR 
— SPOOL INSULATOR 
— COMPRESSION CLAMP 
— STRAIN CLAMP 
— HOT LINE CLAMP 
— TERMINATION KIT 
— SEAUNT

— 110MM DIA. uPVC CONDUIT 
— CONDUIT SUPPORT 
— GROUND CLAMP 
— 25FT. STEEL POLE 
— CROSSARM, STEEL. HOG 
— BRACE, STEEL, HDG 
— HV ELECTRICAL INSULATING SHROUD 
— LV ELECTRICAL INSULATING SHROUD 
— POWER CABLE. 600V THHN/THWN-2

1 MARCH
7020

IHANCE IN RATING Of CENEHAI INC, SETS T06E
njpPiiED

NIC FFC ASC NGS

REV. DATE NATURE OF REVISION BY CHKD. RECO. APPO.

OVWEft ^ NATIONAL POWER CORPORATION
AGHAM ROAD, DIUMAN. QUEZON CITY

fTOJECT: SUPPLY, OELWESY, INSTALLATION, TEST & COMMISSIONING OF SIX 
(€1 UNITS OF DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR SULU SPUG AREAS UNDER PACKAGE 21 REV 02 

LOCATION: PANOAMI, SULU

TTTVE:
DETAILS OF TAKE-OFF STRUCTURE

^ZxIOOkW DIG SET PANDAMI DPP)

BY 0*D DATE

DESIGNED RLD

DRAWN RLO

REVEWTO PRINOPAIENGR/ARCNT.

CWAflCKT 1
ELEC 1
MECH. 1

SU5MITTED;

LUGOO
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RtCOMWSN1

owe NO PanDPP-BDE-17.004

SCALE: NTS
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NOTES:
1.

2.

3.

I

IP65, WEATHERPROOF SURFACE MOUNTED TYPE 
LIGHTING FIXTURE, WITH POLYCARBONATE HOUSING 
AND 8 WATTS LEO LINEAR TUBE.

I
I

LIGHTING LAYOUT
HAZARDOUS WASTE STORAGE

DETAILS OF LUMINAIRES

I

ADDITIONAL LUMINAIRES SHALL 8E CONNECTED TO 
THE NEAREST EXISTING UGHTING CIRCUIT.

MINIMUM SIZE OF CONDUCTOR TO BE USED 
SHALL BE 3.5 mm* THWN IN 20 mmO 
uPVC, SCH.40 CONDUIT UNLESS OTHERWISE 
SPECIFIED IN THE PLAN.

FINAL LOCATIONS OF EQUIPMENT AND 
ACCESSORIES/ APPURTENANCES TO BE SUPPLIED, 
INSTALLED OR CONSTRUCTED BY THE SUPPUER 
SHALL BE CLOSELY COORDINATED WITH SPUG 
MANAGEMENT AND PLANT HEAOS/PLANT IN 
CHARGE TO SUIT ACTUAL SITE CONDITIONS PRIOR 
TO DELIVERY/INSTALLATION/ CONSTRUCTION FOR 
THE TIMELY AND EFFICIENT IMPLEMENTATION OF 
THE PROJECT.

LEGEND:

TK) 1 - LUMINAIRE TYPE A

- SINGLE GANG 
WAa SWITCH

- CONTROL CIRCUIT

1 MARCH
2020

>IANGE IN 8AIINL» (JH bkNtKAUNU bbib iUbb
51IPPI fPn

NIC FFG ASC NGS

REV. DATE NATURE OF REVISION BY CHKD, RECO. APPO.

OWNEft NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN, QUEZON CITY

protect; supply, OHUVERY, installation, test & COMMISSIONING OF SK 
(5) UNITS OF DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR SULU SPUG AREAS UNDER PACKAGE 21 REV 02 

UXUTTCW PAN0AM1. SULU

mE;LIGHTING LAYOUT AND DETAILS OF LUMINAIRES 
{ZxIOOkW D/G SET PANOAMI DPP)

AT CHKD DATE

DCSCVED RID

OWMf RID

REVIEWED PRINCIPAL ENGTL /ARCHT.

OVl/ARCJn

ELEC

MECH.

3.M.4CUILA

PECWUENDE1

APF9CVE>

PR'NCIPAL ENOlNE^a.VEEjCO

nFT^j^S'gnrGop,.

W PanDPP-BDE-17.005

SCALE- N.T.S.
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OUTGOING FEEDER/

WZ^^SmZZ^ V/////////A
lAKS^ an

mnttu.
lunaiMC

IK Fra TOO, 
lUFUZlMt

3-33 mt. IK VC PVO UU 5-30 w^. IK tn na oax

GENERATw TRANSFORMER 
400 kVA. 3-Phrae. 
480V/119 VV. 60 Hi

GEfJtJfATCR TRANSFORMER 
400 kVA, J-FTios*. 
480V/1J8 kV, 60 Hi

ATOR 
TRANSF

eoontm.
29tA 3-PHUC. 
H HZ lAZa

600 AT. 60OV, 
ZM>«HAS. 
60 KZ uoa

—{a-ms) an*, arm arm uxu.u •—[>-2it3a PM1, Moc Mi/woki am eaetroi

DIESEL GENERATOR 
300 kW. 3-Phose, 
480V. 60Ht 0.8PF

DIESEL GENERATOR 
300 kW, 3-Phose, 
480V, 60Hz, 0.8PF

oiEsa
GENERATOR

DIESa 
GENERATOR

tPm*. ra«c cms ojcurra

rMH]

NOTES:
1. THE SUPPLIER SHAa PROVIDE PROTECTION MODULE 

EQUIPPED WITH THE ENGINE-GENERATOR PROTECTION 
AS SHOWN.

2. TRIP AND FAULT ALARM/SIGNAL FROM THE 
GENERATOR TRANSFORMER SHALL BE INCLUDED IN 
THE ENGINE-GENERATOR ANNUNCIATOR WINDOW.

3. BURDENS AND RATINGS INaUDING ORCUIT 
PROTECTIONS OF INSTRUMENT TRANSFORMER SHALL 
BE DETERMINED BY THE SUPPUER.

4. ALL EQUIPMENT TO BE SUPPUED SHALL BE TESTED 
AND PROVEN PASSED IN ACCORDANCE TO THE 
REQUIREMENTS OF SECTION VI. - TECHNICAL 
SPECIFICATIONS.

5. ALL EQUIPMENT IN THE SHADED AREA ARE EXISTING, 
ALL OTHERS ARE INCLUDED ON THE CONTRACT.

LEGEND:
^ GENERATOR TRANSFORMER

i
GENERATOR CIRCUIT BREAKER

DIESEL GENERATOR

STATION SERVICE TRANSFORMER 

FUSE DISCONNECT SWITCH 

^ EARTHGROUND

LIGHTNING ARRESTER 12
25

OF 27/59
O CURRENT LIMITING FUSE 30

32
3E VOLTAGE TRANSFORMER 47

CURRENT TRANSFORMER 49

50/51

© KILOWATT-HOUR METER 64
50N/51N

81

94

PROTECTION & MONITORING DEVICES:
OVERSPEED RELAY 
SYNCHRONIZING DEVICE 
UNOER/OVER VOLTAGE RELAY 
ANNUNCIATOR RELAY 
DIRECTIONAL POWER RELAY 
PHASE-SEQUENCE VOLTAGE RELAY 
THERMAL RELAY

INSTANTANEOUS/AC TIME OVERCURRENT RELAY 
GROUND PROTECTIVE RELAY 
RESIDUAL OVERCURRENT RELAY 
FREQUENCY R^AY 
TRIPPING RELAY

1 MARCH
m3

IKV4G6 JN Q4JAHTITY OF GENcHATING SETS TO BE ' “
n^pfUEO

N>C FFG ASC NOS

REV. DATE NATURE OP REVISION SY CHKD. PECO APPO.

OWVEft
NATIONAL POWER CORPORATION

AGHAM ROAD. DILIMAN. QUEZON CITY

PfiOIECT; SUPPLY. DELTVERY. INSTALLATION, TEST & COMMISSIONING OP SK 
(6) UNITS OF DIESEL CENS6TS AND ASSOCIATED ELECTRICAL 
EQUIPMEMT POR SULU SPUG AREAS UNDER PACKAGE 21 REV D2 

LOC4T10W PANGUTARAN. SULU

TIRE;
SINGLE LINE DIAGRAM

(2x30OkW D/G SET PANGUTARAN DPP)

BY 1 CHWJ DATE

DESIGNED RLD 1
DRAW RIO 1
REVIEWED PRrNCfPAt EWTR. / ARCHT.

CMl/ARCHT

ELEC

MECa

PR.NClFMLENGlS

C.LUGOD

SIBMITTED:

REl

APPPiAEO:

DTO.no. PangDPP-BDE-17.001

SCALE MTS

stLgrSOOTSIERftA Q
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Im*
t
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WY TANK
1W9
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I
I
I

> lyup

OVERHEAD
WATER
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lOOOL

DRAJM
PIT

STOCK
ROOM

uwr 3 ie«w

1000

SWIWIAftO

SIDE or SECUTSKM rENCE 
TO BE DEUOUSHES 1200

300KW

y7/k 15
00

1500 * 1000
rHOROSED OPANSION Of 

5ECUI90N rENCE

REV.

MARCH
2020

DATE

CHANGE IN QUANTITY OF GENERATING SETS TO BE
SUPPLIED 

NATURE OP REVISION

NIC FFC

CHKO.

ASC

RECD

NGS

NOTES:

5.

6.

FINAL LOCATIONS OF EOUIPWENT AND ACCESSORIES/ 
APPURTENANCES TO 0E SUPPUEO, INSTALLED OR 
CONSTRUCTED BY THE SUPPLIER SHAU BE aOSaY 
COORDINATED WTH SPUC MANAGEMENT AND PLANT 
HEADS/PLANT IN CHARGE TO SUIT ACTUAL SITE 
CONDITIONS PRIOR TO OEUVERY/lNSTALLATlON/ 
CONSTRUCTION FOR THE TlMaY AND EFROENT 
IMPLEMENTATION OF THE PROJECT.

AU. DIMENSIONS INDICATED ARE IN MILUMETERS UNLESS 
OTWERWSE SPECinED.

EQUIPMENT GROUNDING TERMINALS SHAO. BE CONNECTED TO 
THE EXISTING GROUNDING HAT THRU 100MH GROUNDING 
CONDUCTOR.

THIS ORAWNO IS FOR BIDDING PURPOSES ONLY. THE SUPPUER 
SHALL SUBMIT THE EQUIPMENT LAYOUT REFLECTING THE 
ACTUAL LOCATION OF ALL THE EQUIPMENT TO BE SUPPUED 
INaUOING TAPPING/CONNECTION DETAILS FOR REVIEW AND 
APPROVAL OF NPC.

AU EQUIPMENT IN SHADED PORTION ARE IvaUDED IN 
THE CONTRACT.

THIS DRAWING SHAa BE WORKED WITH aVIL AND 
MECHANICAL WORKS BIO DRAWINGS.

LEGEND:

© - OlESa GENERATOR

© - GENERATOR CONTROL AND PROTECTION PANa (GCPP) 

© - GENERATOR TRANSFORMER

NATtONAL POWER CORPORATION
AGHAM ROAD, OILIMAN, QUEZON CITY

PROJECT: SUPPLY. DELIVERY, INSTALLATKJH. TEST 4 COMMISSIONING OF SIX 
(61 UNITS OF DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR SULUSPUG AREAS UNDER PACKAGE 21 REV 02 

lOCATW PANGUTARAH, SULU

TTIIE
EQUIPMENT LAYOUT

(2x300kW DIG SET PANGUTARAN DPP)

BY OM) DATE

DESIGMEO RLO

DRAVW RIO

REATEWEB PRINCIPAL ENC1U AROrr.

CMUARCHT

ELEC

MECH.

SU9M11 IbV* B. MSAGUILA

HECOMWOOT^^f^C. LUGODt 

APPRWEO:
MANAGE IHJ3

owaNo.PangDPP-BDE-17.002

SCALE: 1:150
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V/////A-V//7777}

STOCK
ROOM

PROPOSED BPANSWH OP 
SCCUJSION FENCE

S« OP SECLUSION FENCE
1200TO K OOPOUSHCD

MT TWW

DIESEL
on.

PUMPHOUSE UMT 4

UNIT 5 
300KW

HAZARDOUS
WASTE

STORAGE

I
I

REV.

MARCH
2020

DATE

XahGE in QUAHTirv Or i^NsafttiNci SETS ro 6£
iUPPlIEO

NATURE OF REVISION ST CHKO. RECO

NOTES: 
1. THIS DRAWING IS FOR BIDDING PURPOSES ONLY. THE SUPPUER 

SHALL SUBMIT THE ACTUAL ROUTE OF CABLE TRENCH LAYOUT 
FOR NPC APPROVAL

FINAL LOCATIONS OF CABLE TRENCH AND ACCESSORIES/ 
APPURTENANCES TO BE SUPPLIED. INSTALLED OR 
CONSTRUCTED BY THE SUPPUER SHALL BE CLOSELY 
COORDINATED WITH SPUG MANAGEMENT AND PLANT 
HEADS/PLANT IN CHARGE TO SUIT ACTUAL SITE CONDITIONS 
PRIOR TO DEUVERY/INSTALLATION/ CONSTRUCTION FOR THE 
TIMELY AND EFFICIENT IMPLEMENTATION OF THE PROJECT.

3.

5.

6.

ALL DIMENSIONS INDICATED ARE 
OTHERWISE SPEOREO.

IN MILLIMETERS UNLESS

ALL EQUIPMENT AND CABLE TRENCHES IN 
PORTION r771 ARE INCLUDED IN THE CONTRACT.

SHADED

EXISTING CABLE TRENCHES IN SHADED PORTION WILL
BE MODIFIED BY THE SUPPLIER TO ACCOMODATE ADDITIONAL 
CABLES FOR THE TWO (2) UNITS OF 300kW D/G SETS.

THIS DRAWING SHALL BE WORKED 
MECHANICAL WORKS SID DRAWINGS.

WITH CIVIL AND

LEGEND:

O - DIESa GENERATOR

@ - GENERATOR CONTROL AND PROTECTION PANa (GCPP) 

@ - GENERATOR TRANSFORMER 

r7r7| - NEW CABLE TRENCH

- EXISTING CABLE TRENCH TO BE MODIFIED

NGS

OWNER: national power corporation
AGHAM ROAD, DILIMAN. QUEZON CITY

PROJECT: SUPPLY. DELIVERY. INSTALLATION. TEST & COMMISSIONING OF SIX 
(6) UNITS OF DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR SULU SPUG AREAS UNDER PACKAGE 21 REV 02 

LOCATION PANGUT ARAN. SULU

TTIIE:
EQUIPMENT LAYOUT

(2x300kW D/G SET PANGUTARAN DPP)

BY CHKO DATE

OESICNEO RLO 1
DRAWN RLD 1
REVEWED PFTNCPAt ENCR1 AROfl.

CWARCHT

aft
MECH.

Sl^MimCI: B. M. AcUILA

RECOWENO^

DWG. NO. PangDPP-BDE-17.003

SCALE: 1:150

ENGINE

C. LUGO
R.EEICO

RPaGETCw

specs.no MinP21Z1287Se

BID DRAWING REV. 2
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EXISTING BUS 
<^ —

REINFORCED CONCRETE 
uPVC ENCASEMENT

LONG-BEND
RADIUS

lETAIL "A

TO CflOUNDINO MAT

SECTION A-A

2w
=H
Z
o
03
c
1/1

<€f

PROPOSED PROPOSED
<00 KVA 400 KVA

n
TRANSFORMER TRANSFORMER

II w
;g-—»nr.

-<|>

14----- Ji
II

BT U

KEY PLAN LAYOUT

TO CONTROL PANEL

(i> TO

Sff OCTAIL V

o
o
o

J
TO GROUNDING MAT

SECTION B-B

NOTES; 
1. IN MILLIMETERSALL DIMENSIONS INDICATED ARE 

UNLESS OTHERWISE SPECIHED.
2. TRANSFORMER HIGH VOLTAGE AND LOW VOLTAGE 

BUSHINGS SHALL BE PROVIDED WITH CABLE BOX. 
THE CABLE BOX TO BE PROVIDED SHALL BE 
SUPPLIED WITH ALL THE NECESSARY ACCESSORIES 
FOR TERMINATION OF SINGLE AND MULTIPLE 
CABLES. DETAILS OF TERMINATION SHALL BE 
REFERRED TO BID DRAWING NO. 
PKG21 -BDE-17.005.

LEGEND:

— 1/0 AWG ACSR
— POWER CABLE. 30 SO. MM, 15kV XLPE 
— FUSE DISCONNECT SWITCH W/ LA COMBINATION 
— TENSION INSULATOR 
— PIN TYPE. INSULATOR 
— SPOOL INSULATOR 
— COMPRESSION CLAMP 
— STRAIN CLAMP 
— HOT LINE CLAMP 
— TERMINATION KIT 
— SEALANT
— 110MM DIA. uPVC CONDUIT 
— CONDUIT SUPPORT
— GROUND CLAMP
— 25FT. STEEL POLE
— CROSSARM. STEEL, HDG 
— BRACE. STEEL, HDG 
— HV ELECTRICAL INSULATING SHROUD 
— LV ELECTRICAL INSULATING SHROUD 
— POWER CABLE, 600V THHN/THWN-2

1
1 LtARCH

2020
;man4E in quant;ty of generating sets ro be
aippi TFD

NIC 1 FFC ASC NGS

REV. date] nature of RSVISIOM HV 1 CHKD. RECO APPO.

OWMPt
NATIONAL POWER CORPORATION

AGHAM ROAD, DILIMAN. QUEZON CITY

PftOJECT: SUPPLY. DELIVERY. INSTALLATIOM, TEST & COMMISSIONING OF SIX 
(6) UNITS OF DIESEL CENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR SULU SPUG AREAS UNDER PACKAGE 21 REV 02 

LOCATOt PAHGUTARAN, SULU

tire-
details OF TAKE-OFF STRUCTURE
(2x300kW D/G SET PANGUTARAN DPP)

BY CMKD DATE

DESIGNED RIO

DRAWN RIO

PRlPJOPAL / ARCKT.

CWARCHT

ElEC.

VECH.

SiraMtTTEB:
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SCALE; NTS
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6500

IP65, V.-EATHERPROOF SURFACE MOUNTED TYPE 
LIGHTING nXTURE. WITH POLYCARBONATE HOUSING 
AND 8 WATTS LEO LINEAR TUBE.

LIGHTING LAYOUT
HAZARDOUS WASTE STORAGE

DETAILS OF LUMINAIRES

I

NOTES:
1. ADDITIONAL LUMINAIRES SHALL BE CONNECTED TO 

THE NEAREST EXISTING UGHTING CIRCUIT.

2.

3.

MINIMUM SIZE OF CONDUCTOR TO BE USED 
SHALL BE 3.5 mm1 THWN IN 20 mm® 
uPVC. SCH.40 CONDUIT UNLESS OTHERWISE 
SPECIFIED IN THE PLAN.

FINAL LOCATIONS OF EQUIPMENT AND 
ACCESSORIES/ APPURTENANCES TO BE SUPPLIED, 
INSTALLED OR CONSTRUCTED BY THE SUPPLIER 
SHALL BE CLOSELY COORDINATED WITH SPUG 
MANAGEMENT AND PLANT HEADS/PLANT IN 
CHARGE TO SUIT ACTUAL SITE CONDITIONS PRIOR 
TO DELI VERY/INSTALLATION/ CONSTRUCTION FOR 
THE TIMELY AND EFFICIENT IMPLEMENTATION OF 
THE PROJECT.

LEGEND:

7aT~1 - LUMINAIRE TYPE A

- SINGLE GANG 
WALL SWITCH

- CONTROL CIRCUIT

pYGNopanqDPP.BDE-17.005 SPECS iIoMinP21Z1287Se
1 MARCH

2020
IHANGE IN QUAKniYOF GcNERAUNG CfcIS TO BE
RPPPim NIC PPG ASC NCS

SCALE: N.T.S. BID DRAWING REV. 2REV. DATE I NATURE OP REVISION BY CKKO. RZCO APPO

OWSEtt
NATIONAL POWER CORPORATION

AGHAM ROAD, DIUIMAN, QUEZON CITY

PROJECT: SUPPLY, DELIVERY, INSTALLATION, TEST 4 COMMISSIONING OF SIX 
(8) UNITS OF DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR SULU SPUG AREAS UNDER PACKAGE 21 REV 02 

10»TKM: VARIOUS AREAS IN SULU

LIGHTING LAYOUT AND DETAILS OF LUMINAIRES 
TYPICAL FOR PACKAGE 21

BY 0«D DATE

DESIGNED RIO

DRAWN RID

REVEWEO PRINCIPAL ENGTLIAflWT.

CMUARCKT

ELEC.

MECH

0. M.&GUILAsusMmEO _________________
PS'SCl5*f!>ONE£R^

RECOMMSWOEt- C- LUGOOlJ

APPROVED:

UAfTAu^ EECO f
fihrsWsiERR

------- MAWCeft.000
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OUTGOING FEEDER

im

GR»7ot CPVI9/T?AH
700 AV*,
<90V/T3 $ W, «0 Hi

ATDR
7*0 %V*. 5-Ph«e. 
480V/I38 kV

^AIM •RAN7CW* 
7CO kVA.
40OV/13 9 kV. 60 H|

AiCR T?AV5rCP'JP? 
<00 kVA, 3-Ph«al 
<30V/I1J kV, 60 Hi

STArON 750 kVA, 3-P*'«e.
490V/) 3 i kV. $0 Hi

'CEO AT. wot »*7VA
M2Aa

'///// -s%s://// /• ^ ^ r / pwmm4

OlESa GENERATOR 
600 kW, 3-Phose 
450V. 60Hz. 0.8Pr

DIESEL GENERATOR 
500 kW, 3*PMs 
480V. 60Hz. O.BPF

DIESEL GENERATOR 
600 V\i. 3-Phose, 
480V. 60Hz. 0.8PE

O'ESa GENERATOR 
260 kW. 3-Phose 
480V

DIESEL GENERATOR 
600 VW. 3-Phose. 
480V. 6CHz. 0.8PF

OLVOK 16 kV AC9*

«—il/D AC9. 1) »V 
l?kVU

9 • as PM*. i»«. n?? ctsi

law fts fcu.
MA

t7/5 ACSl TS kV 
TftVlA

law. r» laA.
' 60A PUS kM

CPC’ATW TSAHffCPVCS
!?50 kVA. 3-Ph«t
4T60V/UB fcV, 60 Hi

j - JS m.»t iftv, iK R>C^ CA91

COOAW HAVyCPM^fl 
1250 kVA, J-PhaM. 
<160V/T3a kV, 80 M|

600 AT, 6KV, 
• . «*A 
^ 60 Hi V«

crir

D<CtNfH3MFAT0fl
wnSPriHC, COHPX 

PROSCTKH * 
?^><H«NCNC UCKXAi l^( 1 
WN AUrOHAftC lOAD '*■ 

SHAPNC PUHCTICN

4 9 > l?Q m*. CaA£

DIESa

HO AT. 6AV
»*A 3-PHASE.
60 Hi NC9

ACTA. IS kV
?AV LA

taw, pw ISA, 
liA TVS U**

•|9 - n 1>V. PO«E^ CA9L£

AufljA?r
tPAv^OPun^
500 fcVA. 3-Pkat*. 
r3SV/*M kV. 60 Hi

EHUHS-CEHEPAfCD 
WfTItPHC, COHTPOi 

F»ROftCT10N k 
SWOhPCMZWG klOCKAi 
dTH AUnTUADC LOA£> 

91AI7HC P\JH€T10H

i - 1W W, ekv, Vt PCrCk CAM

AflOV AUtOJAPY 
TPANSrOPVf^ 

PANa V*fH UOTCP? 
CONmCi CTNTtR

. x........ /.-K
® / P \ GENERATOR ® / p \ GENERATOR

^ Jtooovw. |sLl yiooovw. 
t»S 3-Phfls«. 4t60Vj“ 3-Phose. 4160V,
|9

J 60Hi 0??F J 60Hz, 0.8PF
—<1 - ?»!«.)*, erv AP6 FOiG» CAIE —0 - 1»

wc*
5 1

Si5
j NCA

HI - 1» wv. TiPZ W1 CAM

NOTES:
1. THE SUPPUER SHALL PROVIDE PROTECTION MODULE 

EQUIPPED WITH THE ENGINE-GENERATOR PROTECTION 
AS SHOWN.

2. TRIP AND FAULT ALARM/SIGNAL FROM THE 
GENERATOR TRANSFORMER SHALL 8E INCLUDED IN 
THE ENGINE-GENERATOR ANNUNCIATOR WINDOW.

3. BURDENS AND RATINGS INCLUDING CIRCUIT 
PROTECTIONS OF INSTRUMENT TRANSFORMER SHALL 
BE DETERMINED BY THE SUPPUER.

4. ALL EQUIPMENT TO BE SUPPLIED SHALL BE TESTED 
AND PROVEN PASSED IN ACCORDANCE TO THE 
REQUIREMENTS OF SECTION VI. - TECHNICAL 
SPECIFICATIONS.

5. THIS DRAWING SHALL BE WORKED WITH DWG. NO. 
SioDPP-BDE-17.002.

6. ALL EQUIPMENT IN THE SHADED AREA ARE EXISTING, 
ALL OTHERS ARE INCLUDED ON THE CONTRACT.

LEGEND:
fro GENERATOR TRANSFORMER

t

©

GENERATOR DRCUIT BREAKER

DIESEL GENERATOR

_ H. UGHTNING ARRESTER

O CURRENT LIMITING FUSE

3£ VOLTAGE TRANSFORMER

STATION SERVICE TRANSFORMER E’ 

FUSE DISCONNECT SWITCH E*

4- EARTH GROUND (™)

^ AUTOMATIC CIRCUIT RECLOSER

METERING CURRENT TRANSFORMER 

RELATING CURRENT TRANSFORMER 

KILOWATT-HOUR METER 

NEUTRAL GROUND RESISTOR

PROTECTION & MONITORING DEVICES:
12 OVERSPEED RELAY
25 SYNCHRONIZING DEVICE
27/59 UNDER/OVER VOLTAGE RELAY
30 ANNUNOATOR RELAY
32 DIRECTIONAL POWER RELAY
47 PHASE-SEQUENCE VOLTAGE RELAY
49 THERMAL RELAY

50/51 PHASE OVERCURRENT RELAY

50N/51N RESIDUAL OVERCURRENT RELAY
64 GROUND PROTECTIVE RELAY
at FREQUENCY RELAY
94 TRIPPING RELAY

2 SEPT
2021

IHANGE IN QUANTITY AND RATING OP GENERATING 
IFTSTOSE SUPPLIED

fllO PPG ASC OEM

t MARCH
2020

IHANli^ IN QUANTITY OP GENERATING SETS TO BE
niPPI IPO

NIC FFG ASC NGS

REV. DATE NATURE OP REVISION BV CHKO. RECO APPD.

‘I NATIONAL POWER CORPORATtON
AGHAM ROAD. DIUMAN QUEZON CITY

0afK,err SUPPLY, DEUV5RY. INBTALLATlOH, TEST A COdkUSSCWfPa OF S!t |«) UMTT5 OF DIESEL 
CeHSFTS AM) ASSOCIATED CLCCTHJtM. SOVIP¥E»fT FOP SUtU SPUQ AREAS UVDER 
PACKAGE 21 REVO?

LOMTW SUSt.SUlU

TTRE
SINGLE LINE DIAGRAM

(2i100«kWOn3 SET SIASI DPP)

BY CHKD DATE

DESIGNED

DRAWN RIO

REVIEWED PRINCIPAL ENGTL1ARCH7.

CIVUARCHT

aEC.

MECH.

SIAMtlTED-

RECOMMEND

APPROVED;

DWG. MO.

SCALE N.T.S.

SiaDPP-BDE-17.001 SPECS. NO MinP21Z1279Se

BID DRAWING REV.
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I
I

FROM SOOkVA. 13800/480V0LTS, 30, 60Hz AUXILIARY TRANSFORMER 
(Refer to Dwg. No. SioDPP-BDE-17.00l)

480V AUX TR

UCC9

480V MCC-1

S3—i H^—^1 ^—■' ^

<9-©

480 VOLTS, 3-PHASE, 60 HZ, 0OOA

^ucc9 luces luccB lucca )ucc9 lucca

1^

1

480V MCC-2

S— S—: ^—

t

@ @ ® @

UCC9 WCC9 IWCCS

^^—

I^H I^H

t

® ® ® ®
fODTUnCATlON MOTOR NO. t MOTOR NO. 2 MOTOR wa 3 MOTOR NO. 4 MOTOR NO. 5 MOTOR wa s MOTOR Na 7 MOTOR NO. S SPARt SPARE SPARE SRARC SPARS SPARS

FEEDER HO. t * 4 s s 7 I 9 9 10 f1 12 13 I 14

NOTES:
1. THE QUANTITY OF FEEDERS ARE TENTATIVE AND 

FOR BIDDING PURPOSES ONLY. THE ACTUAL 
QUANTITY AND RATING SHALL BE DETERMINED 
BY THE CQNTRACTOR BASED ON THE AUXILIARY 
REQUIREMENTS.

2. THIS DRAWING SHALL BE WORKED WITH 
DRAWING NO. StoDPP-BDE-17.001

LEGEND:
480V AUX TR 

480V MCC-1 

480V MCC-2

- 480 VOLTS AUXILIARY TRANSFORMER PANEL

- 480 VOLTS MOTOR CONTROL CENTER NO. 1

- 480 VOLTS MOTOR CONTROL CENTER NO. 2

- MOTOR CONTROLLER

REV.

SEPT
2021
MARCH
2020

aW)GE IN QUANTITY AND RATING OP GENERATING 
SETS TO 6£ SUPPLIED _____________
>iA**Gc IN QUANTITY Or GENERAIING SETS TO £i
lUPPUEO 

DATE NATURE OF REVISION

RLO

BY

PPG

CHKO.

ASC

RECO

GSM

APPO.

OWNER NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN QUEZON CITY

SUPPLY. OEUVERT. WSTAtUATMH, TEST « COMUISSIOMINO OF SIX |B) UNITS OP DIESEL 
KTIUJtLI. GENSETS viD ASSOCIATED ELECTRICAL EQUIPMENT FOR SULU SPUO AREAS UROER 

PACKAGE 21 REV 02

LOCATm SUSLSULU

TTTIE;
AUXILIARY SYSTEM SINGLE LINE DIAGRAM

{ZxTOOOkW DK3 SET SIASIOPP)

BY o«o DATE

DESIGNED

DRAWN RLD

REVIEWED PRINCIPAL ENGTL1ARCHT.

CfVlU*ROfT

arc.

UECH

SIBMITTEO:

RECOWENOEI

APPPCT/EO

I.M.A6UILA
PawCIPALENG NURASECO

rGTSOMOSI
lAASAUtrL WJ

wraw. SiaDPP-BDE-17.002

SCALE; N.T.S.

SPECS-NO. MInP21Z1279Se

BID DRAWING REV.



NOTES:

\MyM££££i£££m

WAKC'/MV
DffTMi ««L TO

UNTT 7 UNCr 2 
aooKw

n
2 X «Q n. 

rest
UNTT 3

0UNTT S
seenr

UMT 8
soonrim 1

pwposm 
OCMN90N or 

CONTROL mow

DaSTWC WAU. TO
ee oaiousHcs

orautm
OtMffQI

FINAL LOCATiewS OF EQUIPWEMT AND ACCCSSOBIES/ 
AmmOMHCES TO K SUPPLIED. NSTAUfD OR 
CONSTRUCTED BY 1T€ SUPPUER SHAa BE OOSar 
COORWMATED WTH SPUC UANACEMENT AND PLANT 
HEAOS/PLANT N CHARGE TO SUIT ACTUAL STE 
COHOnWS PRIOR TO OEUVERY/NSTALLATION/ 
CONSTRUCTION FOR THE TIMEIY AND EFTTaENT 
lUPteiEHTATION Of THE PROJECT.

AIL PMOigONS MDICATED ARE N UUJUETERS UNLESS 
OTHERUtSE SPEQFED.

EQUPUENT GROUNDING TERUMALS 91 ALL BE COMECTED TD 
THE EXSTN3 GROUNDING HAT THRU lOCUl GROUNDING 
CONDUCTOL

TUS DRA«NC IS FCR B«WO FURPOSES CULT. DC SUNUR 
91 Ni SUBMT THE EOUmENT LAYOUT RETLECTM5 THE 
ACTUAL IDCATKN OF AIL TEC EOUPUENT TO BE SUPPLED 
HCLUDING TAPPHC/COWCCDON DETAILS FOR REVO AND 
APPROWL Cf NPC.

All EQUIPUEHT IN SHADED PCRT10H ARE INCLUDED IN 
THE CONTRACT.

THIS DRAWING SHALL BE WORKED WITH OVAL AND 
MECHANICAL WtKS BIO ORAWINCS.

LEGEND:

O - DIESEL ENGINE 
0 - AC GENERATOR

© - GENERATOR CONTROL AND PROTECTION 
PANa (CCPP)

© - AUlOUARY CONTROL PANa 
© - AIMUARY TRANSFORMER PROTECTION PANa 
© - GENERATOR TRANSFORUER

© - AinOUARY TRANSFORMER 
© - STATION SERVICE TRANSFORMER

REV.

9IANGE IN QUANTITY ANO RATING DP GENERATING 
gTS TO BE SUPFLIED

MARCH IHANGE IN QUANTITY Of GENERATING SETS TO BE
2020 ajPPUED

SEPT
2021

DATE NATURE OF REVISION

RLD

NIC

BY

FFG

CHW).

ASC

ASC

RECO.

CBM

NCS

APPO.

OWNER
NATIONAL POWER CORPORATION

AGHAM ROAD. DILIMAN. QUEZON CITY

PROJECT: SUPPLY, DELIVERY. INSTALLATIOH. TEST S COMMISSIONING OF SK 
(6) UNITS OF DIESEL GENSETS ANO ASSOCIATED ELECTRICAL 
EQUIPMENT FOR SULU SPUQ AREAS UNDER PACKAGE 21 REV 02 

LOCATION: SIASI, SULU

Tirre; EQUIPMENT LAYOUT
(2xT000kW 0/G SET SIASI DPP)

BT CH0 DATE

DESIGNED RLD

DRAWN RU)
REVIEWED PRINCIPAL ENGRFAflOn.

CMUARCHT

aEc
VECH.

SU9M1II bUr IB. M. AGUILA

RECONMI

APPROVE

lENOn)^.

wGNo.siaDPP-BDE-17.003

SCALE; 1:2S0

BCINEEJHVEECO

C.LUGQDT3R.

ro. SOMO
WUW5ER.DM

spEcfNoMlnP21Z1287Se

BID DRAWING REV. 2
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NOTES:
1. THIS DRAWIH8 IS FOR B1DD1HB PURPOSES ONLY. THE SUPPLIER 

SHAU SUBMIT THE ACTUAL ROUTE OP CABLE TRENCH LAYOUT 
FOR NPC APPROVAL

2. FTHAL LOCATIONS OF CABLE TRENCH AND ACCESSORIES/ 
APPURTENANCES TO BE SUPPUED. INSTAUEO OR 
CCNSTRUCTED BY THE SUPPUER SHAU BE CLOSELY 
COORWNATEO PATH SPUG UAHACEUENT ANO PLANT 
HEADS/B’IANT IN CHARGE TO SUIT ACTUAL STE CONOITIONS 
PRIOR TO DCUVERY/INSTALLATKN/ CCNSTRUCTION FOR THE 
TtuaY ANO EFTTOENT lUPlEUENTATtCW OF THE PROJECT.

1 AIL CHUEN30NS INOtCATEO ARE N WRUUETERS UNLESS 
OTHERVHSE SPECIFIED.

All EOUIPUENT ANO CABLE TRENCHES IN 
PORTION FT71 ARE INCLUDED IN THE CONTRACT.

SHADED

5. EYISTING CABLE TRENCHES IN SHADED PORTION Mil
BE UOOinO) BY THE SUPPUER TO ACCOUOOATE ADDITIONAL 
CABLES FOR THE TWO (2) UNITS CP TOOOLW 0/0 SETS.

8. THIS ORAWNC SHAU. BE WORKED MTH 0V1L ANO 
UECHAMCAL WORKS BIO DRAMNCS.

LEGEND:

O - OESa ENGINE 
© - AC GENERATOR
® - GENERATOR CONTROL ANO PROTtCTON 

PANa (CCPP)

© - AUXILIARY CONTROL PANa 
© - AUXILIARY TRANSFORMER PROTECTION PANa 
@ - GENERATOR TRANSFORMER 
@ - AUXILIARY TRANSFORMER 
® - STATION 5ERYICC TRANSFORMER 

r7~7\ - NEW CABLE TRENCH

- EXISTING CABLE TRENCH TO BE UOOIHEO

2 SEPT
?W1

SLANCE IN QUANTITY ANO RATING OF GENERATING 
IFTRTOBFSUPPIIFO

RID PEG ASC C8M owG.MO.SIaDPP-BDE-17.004 SPECS NO MinP21Z1287Se
1 MARCH

7m
CHANGE IN QUANTITY 6£H£RAViN(i SEfS 10BE
JUPPIIEO

NIC FFQ ASC NCS

SCALE; 1:250 BID DRAWING REV. 2REV. DATE NATURE OF REVISION BY CHKD RECD APPO.

OWNER
NATtONAL POWER CORPORATION

AGHAM ROAD, DILIMAN, QUEZON CITY

PROJECT; SUPPLY. DELIVERY. INSTALLATION. TEST & COMMISSIONING OF SIX 
(6) UNITS OF DIESEL OENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR SULO SPUG AREAS UNDER PACKAGE 21 REV 02 

LOCATmSIASI, SULU

rm-E;
ROUTE OF CABLE TRENCH

(2x1000kW 0/G SET SIASI DPP)

BY CHKD DATE

OES’CNEO RLO

DRAWN RLD

REVIEWED PPINOPAt ENGR1ARCHT.

CWAROfT

ELEC.

MECH.

SlRVIlItU; {3. M. AOUILA

RECOHV:

APPROVED;

NGISEESJ>>£ElCO

C.LUGOO

fv
T-— UaNACicR-DDD



arRONGnBa

B A k/'V/V/V

• TO CONTROL PANEL

TO CftOOWWS HAT

SECTION A
KEY PLAN LAYOUT

emM rmtA

m

TO OMUNCmO HAT TD CPOWOM WAT

WNfCgltD CONCm 
DCkSCWCVT

‘ ■I- aC5«^aS&

HUM

SECTION B

REV.

DETAIL "A-

XANGE rn QUANTITY AND RATING OF GENERATING 
SETS TOSE SUPPUED_________________________

lAAKCM >HA.S^El.N OUANrirY Or GENERATING SETS iOSE
2020 iUPPLIED 

SEPT
2021

DATE NATURE OF REVISION

RU)

NIC

sr
FFG

CHKD.

ASC

RECO

NGS

NOTES: 
1. MILLIMETERSALL DIMENSIONS INDICATED ARE 

UNLESS OTHERWISE SPECIHED.
2. TRANSFORMER HIGH VOLTAGE AND LOW VOLTAGE 

BUSHINGS SHALL BE PROVIDED WITH CABLE BOX. 
THE CABLE BOX TO BE PROVIDED SHALL BE 
SUPPLIED WITH ALL THE NECESSARY ACCESSORIES 
FOR TERMINATION OF SINGLE AND MULTIPLE 
CABLES. DETAILS OF TERMINATION SHALL BE 
REFERRED TO BID DRAWING NO. 
PKG21-BDE-17.005.

3. ALL DRAWING IN BROKEN UNES ARE EXISTING. ALL 
OTHERS ARE INCLUDED IN THE CONTRACT.

LEGEND:
I — 2/0 AWG ACSR

— POWER CABLE. 35 SO. MM, 15kV XLPE 
— FUSE DISCONNECT SWITCH W/ LA COMBINATION 
— TENSION INSULATOR 
— PIN TYPE. INSULATOR 
— SPOOL INSULATOR 
— COMPRESSION CLAMP 
— STRAIN CLAMP 
— HOT UNE CLAMP 
— TERMINATION KIT 
— SEALANT

— 110MM OIA. uPVC CONDUIT 
— CONDUIT SUPPORT 
— GROUND CLAMP 
— 25FT. STEEL POLE 
— CROSSARM, STEEL. HDG 
— BRACE. STEEL, HDG 
— HV ELECTRICAL INSULATING SHROUD 
— LV ELECTRICAL INSULATING SHROUD 
— POWER CABLE. 600V THHN/THWN-2 
— 3/8’a HIGH STRENGTH GRADE STEEL 

^ GALVANIZED OVERHEAD GROUND WIRE 
^ — 336.4 MOM ACSR

NATIONAL POWER CORPORATION
AGHAM ROAD, DIL1MAN. QUEZON CITY

PROTECT; SUPPLY, DELIVERY. INSTALLATION. TEST S COMMISSIONING OF SIX 
(6) UNITS OF DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR SULUSPUG AREAS UNDER PACKAGE 21 REV 02 

LOCATION; SIASI, SULU

TTTIE;
DETAILS OF TAKE-OFF STRUCTURE

(ZxIOOOkW DIG SET SIASI DPP)

BY CHXD DATE

DESIGNED RLO

DWWI RLD

REVIHWED PRINaPALENOTL/AROfT.

CMLWWT

aec
VECH

RECOMWENDEI

APW/EO;

.M.MUILA

:C.LUGOI

■ Lli.'XlS.KiS

ows.w.SiaDPP-BDE-17.005 specs.no MinP21Z1287Se

SCALE; MTS BID DRAWING REV. 2
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PO'NER TRANSFORMER 
REFER TO ELECTRICAL BIO 

DRAWINGS

INCOUINO POWER.
CONTRa AND 

INSTRWENTATICM 
CABLES

• OUTOOINO POWER. 
CONTROL AND 
INSTRUUENTATICN 
CABLES

• FROM GENERATOR CONTROL AND 
PROTECTION PANEL (GCPP)

TO
FDS
WTH
lA
C0USINAT10N

NOTES:
1. THIS DRAWING IS INTENDED FOR BIDDING PURPOSES 

ONLY. THE LOCATION AND LAYOUT OF ALL THE 
EQUIPMENT TO BE SUPPLIED SHALL BE REFERRED TO 
THE CML, MECHANICAL AND ELECTRICAL BID DRAWINGS.

2. ALL THE DETAILS OF THE FOLLOWING EQUIPMENT SHALL 
BE IN ACCORDANCE WITH ALL THE TECHNICAL 
SPECinCATTONS INDICATED IN THIS DOCUMENT. 
NON-COMPLIANCE TO THE REQUIREMENTS SHAa BE 
GROUNDS FOR DISQUAUFICATION.

LEGEND:
GCPP

DPM

GENERATOR CONTROL AND PROTECTION PANEL 

DIGITAL POWER METER

2 SEPT
2021

>1ANG£ in quantity and RADNG of GENERATING 
IFTS TO BE SUPPLIED

RLD FFQ ASC G9U

1 MARCH
2020

>IANGE IN QUANTITY OF GENERATING SETS TO 0E
aiPPl.lEO

NIC FFG ASC NGS

REV. DA’TC NATURE OF REVISION BY CHKD PECO. APPO

CWWRr 1^' NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN QUEZON CITY

svpptT, pawEjrr. wsTiuiATioti. tejt » coMwssiOHmo of sK(«)uwm of cfsei
PR0JEC': OWSEIS AND ASSOCIATE) ELECTWCAA EOmPMEWT FOR SUIO SFOO AflEAS UNDER 

PACKAGE SI REV n
lOCATTON: S«»nSULU

TTTIE;
SYSTEM CONFIGURATION

(2i100flVW D/G SETSIASI DPP)

BY CHKQ DATE

DESIGNED

DRAVSN F&D

REVIEWED PRINCPAL ENCR. / AROfT.

CWARCHT

ELEC

VECH.

SUSMITTED: /B.M.AcUILA
PSwCiPAl *. E fCO

LUGOK'JR.

APPROVSCk<. ,'Cc^?OMOSIERR & ' 
1 IUWCEAM5-

DWG.NO. SlaDPP-BDE-17.006

SCALE N.T.S.

SPECS. NO. MinP21Z1279Se

BID DRAWING HEV.
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NOTES:

1. ALL DIMENSIONS INDICATED ARE IN MILLIMETERS 
UNLESS OTHERWISE SPECIFIED.

2. THE 480V AUXILIARY TRANSFORMER AND MOTOR 
CONTROL CENTER PANEL ENCLOSURE SHALL 9E 
COLORED RAL 7032 AND ITS STEEL SHEET 
THICKNESS SHALL BE AT LEAST 2.0 MILLIMETERS.

3. ALL MOTOR CONTROL PROTECTION Sc METERING 
REQUIREMENTS OF ALL AUXILIARY MOTORS SHALL BE 
DESIGNED AND PROVIDED BY THE CONTRACTOR. Aa 
THE EQUIPMENT TO BE USED SHALL BE SUBJECT 
FOR THE REVIEW AND APPROVAL OF NPC.

4. THE CONTRACTOR SHALL DESIGN THE CABLE ENTRY 
FOR ALL THE POWER, CONTROL AND 
INSTRUMENTATION TO BE USED.

5. THE CONTRACTOR SHALL PROVIDE THE BROCHURES/ 
CATALOGUES OF THE MOTOR CONTROL CENTER AND 
AUXILIARY TRANSFORMER PANEL COMPONENTS FOR 
METERING, PROTECTION. CONTROL AND MONITORING 
PURPOSES FOR APPROVAL OF NPC,

6. THE QUANTITY OF FEEDERS/MOTORS ARE TENTATIVE 
AND FOR BIDDING PURPOSES ONLY. THE ACTUAL 
QUANTITY OF FEEDERS/MOTORS SHALL BE 
DETERMINED BY THE CONTRACTOR BASED ON THE 
AUXILIARY REQUIREMENTS.

2 SEPT
2021

MANGE IN QUANTITY AND RATING OF GENERATING 
iETS TO BE SUPPLIED

RID FFG ASC GSM

1 MARCH
2020

ihangS in OuAiitirV CEnSAaT'inTSets to be
MPPI IFD

NIC FFG ASC NGS

REV. DATH NATURE OF REVISION BY CHKD. RECD APPD.

OVWER: NATIONAL POWER CORPORATION
AGHAM ROAD. DILIMAN QUEZON CITY

SUPPLY. OELV^mr. IHSTAUAnOH TEST » COMMUSlOVrNO OP SIX (>1 UWTS OP DtfSEl
KHUJtU. 0ENSeTS ANO ASSOCIATYO ELECTRfC*J_ EQinPMEMT FOR SOLU SPUO AREAS UNDE* 

PACKAGE 21 REV 02

LOCATION: SIASI.Sin.0

TTTiE: 480V AUXILIARY TRANSFORMER PANEL 
WITH MOTOR CONTROL CENTER

(2z1000kW DIO SET SIASI DPP)

BY CHKD OAH

DEStCNEO

DRAWN RLO

REVIEWED PRINCIPAL ENGR. 1 AROfl.

CIVlUARCHT

ELEC.

MECH.

APPSOVEO: . SOMOSI

SU5MITTE0: r—
PRINQPALtNC'NEEf)

RECOVMENOED.L_».CT4rC. LUGOOr

imLCEADOD

Dwo.No SiaDPP-BDE-17.007 specs.no. MinP21Z1279Se

SCALE: N.T.S. BID DRAWING REV. 2



<5>

1P65, V\tAT>lER?f?OOF SURFACE VOUVUD TYPE 
UCHTTNC FIXTURE. WITH POLYCARRO'MTE HOUSING 
AMO 8 WATTS LED LINEAR TUBE.

1P20 FLUSH MOUNTED TYPE LIGHTING FIXTURE. WITH 
MIRROR FINISH ALUMINUM REFLECTOR. 2 « 10 
WATTS COOL WHITE HIGH OUTPUT LEO LAMP TUBE 
LUMINAIRES.

NOTES: 
1.

2.

3.

ADDITIONAL LUMINAIRES SHALL BE CONNECTED TO 
THE NEAREST EXISTING UGHTING CIRCUIT.

MINIMUM SIZE OF CONDUCTOR TO BE USED 
SHALL BE 3.5 mm1 THWN IN 20 mmfl 
uPVC, SCH.40 CONDUIT UNLESS OTHERWISE 
SPECIFIED IN THE PLAN.

FINAL LOCATIONS OF EQUIPMENT AND 
ACCESSORIES/ APPURTENANCES TO BE SUPPLIED, 
INSTALLED OR CONSTRUCTED BY THE SUPPLIER 
SHALL BE CLOSELY COORDINATED WITH SPUG 
MANAGEMENT AND PLANT HEADS/PLANT IN 
CHARGE TO SUIT ACTUAL SITE CONDITIONS PRIOR 
TO DELIVERY/INSTALLATION/ CONSTRUCTION FOR 
THE TIMELY AND EFFICIENT IMPLEMENTATION OF 
THE PROJECT.

LEGEND:

LIGHTING LAYOUT
HAZARDOUS WASTE STORAGE

DETAILS OF LUMINAIRES I U] I - LUMINAIRE TYPE A

I——I - LUMINAIRE TYPE B

•S - SINGLE GANG 
WALL SWITCH

• - CONTROL CIRCUIT

CONTROL ROOM R1
PROPOSED 

EXPANSION OF 

CONTROL ROOM

LIGHTING LAYOUT
CONTROL ROOM

2 SEPT
202f

>WNGE IN QUANTITY AND RATING OF GENERATING
lETSTOBFSIIPPUEO

RLD FFO ASC G9M owG.NO.SiaDPP-BDE-17.008 SPECS NO MinP21Z1287Se
1 MARCH

2020
XANGE JN QUANTITY OP GENERATING SETS TO BE
xmiEO

NIG FFO ASC NGS

SCALE: N.T.S. BID DRAWING REV. 2flEV. DATE NATURE OF REVISION BY CHKD. R£CO APPO

OWNER: NATIONAL POWER CORPORATION
AGHAM ROAD. DILIMAN. QUEZON CITY

PROJECT: SUPPLY, DELIVERY. INSTALLATION. TEST 4 COMMISSIONING OF SIX 
(6) UNITS OF DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR SULU SPUG AREAS UNDER PACKAGE 21 REV 02 

LCCATCN: SLASL SULU

mE;LIGHTING LAYOUT AND DETAILS OF LUMINAIRES
{2x1000kW DIG SET SIASI DPP)

BY CHKD DATE
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REVIEWED PRINCIPAL ENGR. lARCHT.
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RECOW
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PRINOPn. tltilNttH AJrCUJ

i,e«nc<^C-ZrC.mGOD
(.tx

.SOMOS
ULkAGSarSM"



eOCMTW CCN?*X iWO P*OTrCDCN 
ffOLH TO PTfLTWKJJ- n> M*W*C3

LOCAL CONTROL PAW EL 
PETER TO VECHAWOL BJO ORAWIMOS

1

1

/ \ II
ooood

\ 11 11 /

)

-----------------------1

©
oas
.13

TO C0«gwew CtOTCH AW» 
PWOTttT'ON NWfX (Gt^)

<>

MOUNO POPEK^ e»tn9L»0 
W?TWWSXTAm CA3U5

OLTTCOMO Povn. ee*/r«a. m«o 
PIST«UweNTAnON C*A£3

POWER TRANSFORMER 
REFER TO ELECTRICAL BID 
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TO FDS 
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FROM GENERATOR CONTROL AND
PROTECTION PANEL (GCPP)

NOTES: 
1. THIS DRAWING IS INTENDED FOR BIDDING PURPOSES 

ONLY. THE LOCATION AND LAYOUT OF ALL THE 
EQUIPMENT TO BE SUPPLIED SHALL BE REFERRED 
TO THE CIVIL MECHANICAL AND ELECTRICAL BIO 
DRAWNGS.
ALL THE DETAILS OF THE FOLLOWNG EQUIPMENT 
SHALL BE IN ACCORDANCE WTH AU THE TECHNICAL 
SPECIFICATIONS INDICATE) IN THIS DOCUMENT. 
NON-COMPUANCE TO THE REQUIREMENTS SHALL BE 
GROUNDS FOR DISQUAUnCATlON.

LEGEND:
LCPP

GCPP

0PM

LOCAL CONTROL AND PROTECTION PANEL 
GENERATOR CONTROL AND PROTECTION PANEL 

DIGITAL POWER METER
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REV. DATE MATURE OR REVISION CHKD.

NOTES:
1. ALL DIMENSIONS INDICATED ARE IN MILLIMETERS UNLESS 

OTHERWISE SPEOnEO.
Z THE GENERATOR CONTROL AND PROTECTION PANEL 

ENCLOSURE SHAU BE COLORED RAL 7032 AND ITS 
STEEL SHEET THICKNESS SHALL BE AT LEAST 2.0 
MILLIMETERS.

3. THE GCPP SHALL BE EQUIPPED WITH FOLLOWING 
MINIMUM REQUIREMENTS AS SHOWN IN THE DRAWING 
AND AS SPECIFIED IN CLAUSE EW-4.9 OF SECTION VI 
- TECHNICAL SPEDFICATIONS:

0. CONTROL SYSTEM (LOCAL/REMOTE SELECTOR SWITCH 
SHALL BE LOCATED IN THE GCPP)

b. PROTECTION SYSTEM (THE PROTECTION RELAYS SHOWN 
ON THE SINGLE UNE DIAGRAM ARE THE MINIMUM 
REQUIRED PROTECTION)

c. MONITORING AND METERING SYSTEM (SHALL INCLUDE 
DIGITAL POWER METER, DISCRETE ANALOG METERING 
DEVICES/INDICAHNG INSTRUMENTS FOR ENGINE 
PARAMETERS, AND ANNUNCIATOR SYSTEM WHICH 
SHALL DISTINGUISH ANY ABNORMAL CONDITIONS 
DURING OPERATION BY MEANS OF VISUAL AND 
AUDIBLE WARNING)

d. SYNCHRONIZATION AND LOAD SHARING FUNCTION 
(SHALL INaUOE DISCRETE ANALOG METERING DEVICES 
/ INDICATING INSTRUMENTS NECESSARY FOR MANUAL 
SYNCHRONIZATION)

THE SUPPUER SHALL COMPLY WITH NPC’S MINIMUM
REQUIREMENT FOR THE GCPP AS SPECIHEO IN CLAUSE
EW-4.9 OF SECTION VI - TECHNICAL SPEOTCATIONS.

4. THE SUPPUER SHALL DESIGN THE CABLE ENTRY FOR 
ALL THE POWER, CONTROL AND INSTRUMENTATION TO 
BE USED.

5. THE SUPPLIER SHALL PROVIDE THE BROCHURES/ 
CATALOGUES OF THE GENERATOR CONTROL AND 
PROTECTION PANEL COMPONENTS FOR METERING, 
PROTECTION, CONTROL AND MONITORING PURPOSES FOR 
APPROVAL OF NPC.

6. THE METERING. CONTROL AND PROTECTION IN THIS 
DRAWING SHALL BE THE MINIMUM REQUIREMENTS OF 
THE PANa AND SHALL BE WORKED IN ACCORDANCE 
WITH BOTH THE SPEOnCATlONS OF MECHANICAL AND 
ELECTRICAL WORKS.
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DETAILS OF CABLE TRAY

90* HORrZONTAL BEND CABLE TRAY

O n
ANCHOR BOLT HOLD DOWN CLAMP

<2> @CONDUCTOR

GROUNDING CLAMP NUT WASHER

DETAILS OF CABLE TRAY SUPPORT MATERIALS

= — —
»' ZM m in ' iV 9.

HORIZONTAL TEE CABLE TRAY

CABLE TRAY SUPPORT MEMBER

k14fTim diom. hole for 1/2' logscrew w/ 3“ long expansion shield 
'Umm diom. hole for grounding clomp

CABLE TRAY SUPPORT

SEE DETAIL 'A'
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NOTES: 
1. ACCESSORIESALL CABLE TRAY SUPPORTS. BRACKETS AND 

SHALL BE HOT-DIPPED GALVANIZED STEEL
2. AU CABLE TRAY SUPPORTS. BRACKETS AND CONVECTORS 

SHALL HAVE A MINIMUM THICKNESS OF 3.0mm.
3. CABLE TRAY LADDER RUNGS. TEES. AND ElBOW SHALL HAVE 

A THICKNESS OF NOT LESS THAN ZOmm.
4. OPEN HOLES SHAa BE 13mm« UNLESS OTHERWISE 

SPECinED.
5. ALL DIMENSIONS ARE IN MILUMETER UNLESS OTHERWISE 

SPECIFIED.
6. 6. DETAILS OF CABLE TRENCH SHAa BE REFERRED TO 

OWL WORKS BID DRAWINGS.
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DETAILS OF EXOTHERMIC WELDING CONNECTION

100
COPPCT CO**0UCW

DETAIL-A

TOO mrr^ 
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19 mm DVL « 3CCC mm 
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DETAIL - C
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CCfiofH C0N0yCT09
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DETAIL - E
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19 mm 01A < WO mm 
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DETAIL • G
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DETAIL - B

100 mm*
C0»C9 CON01XTO»

DETAIL - D
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co^PC^ cosaxw

19 mm OU, s 3000 mm 
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EQUIPMENT GROUNDING CONNECTION -1

mvorcMK UNom wcnn.

(HU» BW. I

DETAIL -1

EQUIPMENT GROUNDING CONNECTION -2

NOTES:
1. ALL DIMENSIONS INDICATED ARE IN MILLIMETERS UNLESS 

OTHERWSE SPECinED.
2. INSTALLATION OF NEW GROUNDING SYSTEM SHALL BE 

WORKED WITH EQUIPMENT GROUNDING CONNECTlON-1 AND 
DETAILS OF EXOTHERMIC WELDING CONNECTION.

3. GROUNDING CONDUCTOR SHALL BE EMBEDDED AT LEAST 
0.60M.

4. ALL EQUIPMENT GROUNDING SHALL BE CONNECTED TO THE 
EXISTING GROUNDING MAT.

5. THE SUPPLIER SHALL PROVIDE TWO (2) TERMINALS FOR 
EQUIPMENT BODY GROUNDING OF ALL MAJOR EQUIPMENT (i.e. 
DIESEL GENERATOR, GENERATOR CONTROL AND PROTECDON 
PANEL, GENERATOR TRANSFORMER) AND SHAU BE 
CONNECTED TO THE EXISTING/NEW GROUNDING MAT USING 
lOOMM* INSULATED COPPER CONDUCTOR AND EXOTHERMIC 
WELDING PROCESS.

6. CT/PT, AUTOMATIC CIRCUIT RECLOSER, STEEL POLES AND 
FENCE EARTHING SHALL BE PROPERLY GROUNDED WITH 
SOMM* INSULATED COPPER CONDUCTOR.

7. CABLE TRAYS SHALL BE PROPERLY GROUNDED WITH 22MM2 
INSULATED COPPER CONDUCTOR.

8. IF THERE IS NO EXISTING GROUNDING MAT OR INSTALLATION 
OF NEW GROUNDING SYSTEM ON THE PLANT SITE, THE 
SUPPUER SHALL USE GROUNDING RODS FOR ALL EQUIPMENT 
GROUNDING AS SHOWN ON EQUIPMENT GROUNDING 
CONNECTION-2.
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LOW VOLTAGE BUSHING 
INSULATING SHROUD

4B0V TRANSFORMER 
BUSHING

600V. THHN/THWN-2 
POWER CABLE

I

nWU GENERATOR 
CONTROL AND 

PROTECTION 
PANEL (CCPP)

ISEALANT

lPVC CONDUIT

HIGH VOLTAGE BUSHING 
INSULATING SHROUD 
TERMINATION KIT

15VV TRANSFORMER 
BUSHING

TO FUSE DISCONNECT 
SWITCH WITH LIGHTNING 
ARRESTER COMBINATION

TO GROUNDING MAT TO GROUNDING MAT

I5W XLPE 
POWER CABLE

SEALANT

uPVC CONDUIT

TO CROUNOING VAT TO CROUNOING MAT

TRANSFORMER LOW VOLTAGE CABLE TERMINATION TRANSFORMER HIGH VOLTAGE CABLE TERMINATION

REV. DATE NATURE OF FEVISIOH BT CHKD. RECO.

NOTES: 
1. THE NUMBER OF POWER CABLES PER PHASE FOR THE 

LOW VOLTAGE (LV) SIDE IS FOR BIDDING PURPOSES 
ONLY. THE SUPPLIER SHALL VERIFY WHAT IS INDICATED 
IN THE SINGLE LINE DIAGRAM AND SHALL PROVIDE 
PROPER CABLE TERMINATION.

2. THE SUPPUER SHALL PROVIDE TERMINATION KIT FOR 
THE HIGH VOLTAGE (HV) POWER CABLES AND SHALL 
DESIGN PROPER TERMINATION FOR THE NEUTRAL 
CABLE

3. THE LV AND HV TERMINATIONS SHALL BE PROVIDED 
WITH SUITABLE INSULATING SHROUD. THE INSULATING 
SHROUD SHALL BE MANUFACTURED THROUGH DIP 
MOULDING PROCESS AND SHALL BE MADE FROM 
FLEXIBLE POLYVINYL CHLORIDE (PVC) MATERIAL, 
SUITABLE FOR LOW VOLTAGE TO HIGH VOLTAGE 
APPLICATIONS.

A. THE INSULATING SHROUD SHALL BE FLAME RETARDANT. 
CONFORMING WriH THE UL 9* STANDARDS AND SHALL 
BE TYPE TESTED FOR ELECTRIC STRENGTH IN 
ACCORDANCE WITH lEC 60243-1 OR APPROVED 
EQUIVALENT STANDARDS.

OWEFt NATIONAL POWER CORPORATION
AGHAM ROAD. DILIMAN, QUEZON CITY

pROjecT FXFFVT. OeLTFBtT. IMSTAUATWH TEST > COMMlSSIONIMa Of ta m UNITS Of CNESB 
COtSETS AND ASSOCIATED ELECTRICAL COOIRIFEMT FOR SULO SFUO AREAS UNOEI 
PACKACEtlREVn

LOCATION: VARIOUS SPUG AREAS IN SULU

TTTLE;
DETAILS OF TRANSFORMER TERMINATION

TYPICAL UNDER PACKAGE 21

BY CKKD DATE

OeSIGNEO

DRAWN mn
REVIEWED PRINClPAlENGR.(AflCHT.

aw/JKHT
ELEC.

VECH

B. M. AEUlLA
PRI.NCiF

NTS^OMOSI
UAMCEa.DOO

Dwo w PKG21 •BDE-17.005

SCALE; NTS

sPEcs.NoMinP21Z1279Se

BID DRAWING REV. 2



GENERAL NOTES:

1. ■mE 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.

2. SPACE HEATERS SHALL BE INSTALLED ON THE GENERATOR FRAME TO MAINTAIN 
TEMPERATURE OF THE ENTIRE GENERATOR. ABOVE THE DEW POINT WHILE NOT IN USE. 
POWER SUPPLY SHALL BE 120/240VAC SINGLE PHASE AND SHALL BE SOURCED FROM 
THE EXISTING STATION SERVICE TRANSFORMER. AUTOMATIC CONTROL FOR SPACE HEATERS 
SHALL BE INTEGRATED IN THE GENERATOR CONTROL AND PROTECTION PANEL (GCPP).

3. 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 THAT THE TEMPERATURE DETECTORS MEASURE THE WINDING TEMPERATURE TO BE 
ABOVE THE (SHUTDOWN SETTING) VALUE

4. ALL WORKS TO BE DONE AND EQUIPMENT TO BE SUPPLIED SHALL BE IN OOMPUANT TO THE LATEST 
PROVISIONS OF THE FOLLOWING STANDARDS:

a. ANSI/IEEE - AMERICAN NATIONAL STANDARDS INSTITUTE AND/OR INSTITUTE OF ELECTRICAL k 
ELECTRONIC ENGINEERS

C37.60 - REQUIREMENTS FOR OVERHEAD. PAD-MOUNTED. DRY VAULT AND
SUBMERSIBLE AUTOMATIC CIRCUIT RECLOSERS AND FAULT INTERRUPTERS FOR AC SYSTEMS 
C57.12.20 - STANDARD FOR OVERHEAD-TYPE DISTRIBUTION TRANSFORMER 500KVA AND 
SMALLER: HIGH VOLTAGE 34500V AND BELOW; LOW VOLTAGE. 7970/13800Y V AND BELOW

b. 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

c. UL - 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

d. !EC - 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 - POV/ER CABLES WITH EXTRUDED INSUUTION AND THEIR ACCESSORIES FOR RATED 
VOLTAGES PARTS 1 & 2
60694 - COMMON SPECIRCATION FOR HIGH VOLTAGE SWITCHGEAR AND CONTROL GEAR 
STANDARDS

e. NFPA - NATIONAL FIRE PROTECTION ASSOCIATION
272 - STANDARD METHOD OF TEST FOR RRE AND SMOKE CHARACTERISTICS OF WRES AND 
CABLES

f. ASTM - AMERICAN SOCIETY FOR TESTING AND MATERIALS
g. ISO - INTERNATIONAL STANDARDS ORGANIZATION

9001 - QUALITY SYSTEM MODEL FOR QUALITY ASSURANCE IN DESIGN/DEVELOPMENT. 
MANUFACTURE AND TESTING
9002 - QUAUTY SYSTEM MODEL FOR QUAUTY ASSURANCE IN PRODUCTION. INSTALLATION & 
SERVICING

h. PEC - PHILIPPINE ELECTRICAL CODE

5. THE SUPPLIER’S EQUIPMENT TO BE SUPPLIED SHALL BE SUBJECT TO ALL TESTS AND INSPECTION TO 
ENSURE THE SATISFACTORY PERFORMANCE OF ALL THE EQUIPMENT. ALL THE TESTS AND INSPECTION 
SHALL BE DONE WITH NO ADDITIONAL COST TO NPC AND SHALL BE COMPLIANT TO THE 
REQUIREMENTS OF THIS TENDER:

0. EW-4.16 INSPECTION AND TESTING FOR AC GENERATORS
b. EW-5.9 TESTS TO BE PERFORMED FOR GENERATOR AND AUXILIARY TRANSFORMER
c. EW-6.9 TESTS TO BE PERFORMED FOR AUXIUARY TRANSFORMER PANEL WITH MOTOR CONTROL 

CENTER
d. EW-11.0 FACTORY ASSEMBLY AND TESTS

6. NON-COMPLIANCE TO THE REQUIREMENTS STATED 
DISQUALIFICATION.

THIS TENDER SHALL BE GROUNDS FOR

RSV. WTU9E OF REVISION CHKD.
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