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National Power Corporation
INVITATION TO BID 

PUBLIC BIDDING - BCS 2023-0359

1- ,!(TER Cr0RP0RATI0N (NPC). through its approved Corporate Budget
?' 2223‘nten/ds to apply the sum of fPlease see schedule below^ being the Approved Budget 
for the Coritract (ABC) to payments under the contract. Bids received in excess of the ABC shall be 
automatically rejected at Bid opening.

PR NOS./PB Ref No. & 
Description

SO-OPD22-023 / 
PB230822-CM00229

Supply, Delivery, Installation, 
Test and Commissioning of 4 x 
50kW a 2 X 25kW Modular 
Diesel Gensets and Associated 
Electrical Equipment for 
Hilabaan, Sta. Monica and 
Tikling DPP under Package 37

Similar Contracts

SO-OPD23-008 /
PB230822-CM

Design, Supply, Delivery, 
Installation, Testing and 
Commissioning of Maripipi 
Island Solar PV-Diesel Hybrid 
System (with ESS)

Supply, Delivery, 
Installation, Test and 
Commissioning or 
Construction of 
Power Facilities, 
Installation, Test and 
Commissioning of 
“Unit Diesel
Generator
Transformer” with 
generator capacity of 
at least 50kW Prime 
or Continuous Power 
and its associated 
Power Transformer 
of at least 75 kVA 
rating

Design, Supply,
Delivery, Installation, 
Test and
Commissioning of a 
Solar PV Power 
Plant of at least 
lOOkWp

SO-OPD23-011 / 
PB230822-JD00230

Supply, Delivery, Installation, 
Test and Commissioning of 
Four (4) Units of Diesel 
Gensets for Sibolo DPP and 
Guiwanon DPP in Western 
Visayas including its Associated 
Electrical Equipment under 
Package 31

Supply, Delivery, 
Installation, Test and 
Commissioning or 
Construction of 
Power Facilities, 
Installation, Test and 
Commissioning of 
“Unit Diesel
Generator
Transformer" with 
Generator capacity of 
at least 40 kW Prime 
or Continuous Power 
and Associated 
Power Transformer 
of at least 50 kVA 
rating

Pre-bid
Conference

Bid
Submission 
/ Opening

10 August 
2023 

9:30 A.M.

ABC/ Amt. of 
Bid Docs

22 August 
2023 

9:30 A.M.

10 August 
2023 

9:30 A.M.

P 23,888,100.00/ 
P 25,000.00

22 August 
2023 

9:30 A.M.
P 40,750,900.00 / 
P 25,000.00

10 August 
2023 

9:30 AM.

22 August 
2023 

9:30 A.M.
P 22,569,548.00 / 
P 25,000.00

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

AFG-L06-002.F03 
Rev.No.O 
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2.

7.

Invitation to Bid - BCS 2023*0359

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

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

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

SO-OPD22-023 Two Hundred Seventy (270)
Calendar Davs Fifteen (15) Years

SO-OPD23-008 Two Hundred Fifteen (215)
Calendar Davs Ten (10) Years

SO-OPD23-011 Two Hundred Forty (240)
Calendar Davs Fifteen (15) Years

5. Bidding will be conducted through open competitive bidding procedures using a non-discretionarv 
pas^a/r OTtenon as specified in the 2016 revised Implementing Rules and Regulations (IRR) of 

Republic Act (RA) No. 9184.

FiiT0 ci“2®ns^?0le proprietorships, partnerships, or organizations with at least 
si>^ percent (60/o) interest or outstanding capital stock belonging to citizens of the Philippines and to

the laWS 0r regU,ati0nS 0f WhiCh 9rant Simi,ar rights or privile9es to

4. Prospective Bidders may obtain further information from National Power Corporation, Bids and Contracts
D—tS at the add-S ^«'ow during ofnce houS

5' wihiilfrc? S!l0f Biddin9 Do<^r!len^s may be acquired by interested Bidders from the given address and 
website(s) and upon payment of the applicable fee for the Bidding Documents, pursuant to the latest 
Guidelines issued by the GPPB. Bidding fee may be refunded in annnrdgnce with tht> ouidpUnf^ hacoH nn 
foe grounds provided unHfir F!ectTon 41ofR.A. 9184 and its IRR based on

6. The National Power Corporation will hold Pre-Bid Conference (see table above) and/or throuoh vidpo
conferencing or webcasting which shall be open to prospective bidders. 9

UnreaTRte™rf hSder/S Shal1 66 all0Wed t0 ParticiPate for the conduct of virtual pre-bid conference
may attend the Pre'Bid Conference at the K3030 Room. NPC subTe^rSTe

b.

d.

each bidder ; to

^ imP'emented " 'he NPC premises' Fa“ 

mediUm SUbmi8Si°n Sha" ba SUbie0t ,0 GPPB 
?pPB&a Pr0CUrema^, “ <EPA> sha" -o oubjec. .o

indiLTd hb! dul':..l;ece!ved by BAC secretariat through (i) manual submission at the office address 
for ^^tngeof1bidsl l^eWds shad|*n^'be acropted0 be,°re ,h8 SP9Ci,iad ,lme 5,a,ad tha ,abte abo-

8' fn"l?B cSuslb14aCCOmPanied by a bid security in any of tha a“ap,abla end in the amount stated

AFG-LOG-002.F03 
Rev.No.O 
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9.
Invitation to Bid - BCS 2023-0359

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

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

11. For further information, please refer to:

Bids and Contracts Services Division,
Logistics Department
BIR Road cor. Quezon Avenue 
Diliman, Quezon City
Tel Nos.: 8924-5211 and 8921-3541 local 5564/5211
Fax No.: 8922-1622
Email; bcsd@napocor.gov.ph /

12. You may visit the following websites:

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

/rbne b. barruela
Vice President, Small Power Utilities Group and 

Chairman, Bids and Awards Committee

AFG-LOG-002.F03 
Rev.No.O 
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BID DOCUMENTS

SECTION II - INSTRUCTIONS TO BIDDERS

SUPPLY, DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF 4 X 50KW S 2 x 26KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
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SECTION II - INSTRUCTIONS TO BIIDDERS
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BIO DOCUMENTS

SECTION il - INSTRUCTIONS TO BIDDERS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 4 X 50KW & 2 x 25KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPP UNDER PACKAGE 37

VisP22Z1432Se

I

SECTION II - INSTRUCTIONS TO BIDDERS
1. Scope of Bid

The National Power Corporation (NPC or NAPOCOR) wishes to receive Bids for the 
SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 4 X 50KW 
& 2 X 25KW MODULAR DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA AND TIKLING DPP 
UNDER PACKAGE 37, with identification number VisP22Z1432Se.

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 Spscifications).

2. Funding Information

2.1. The GOP through the source cf funding as indicated below for CY 2022 in the 
amount specified in the Invitation to Bid.

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

3. Bidding Requirements

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

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

The Bidder, by the act of submitting its Bid, shall be deemed to have verified and 
accepted the general requirements of this Project, including other factors that may affect 
the cost, duration and execution or implementation of the contract, project, or work and 
examine all instructions, forms, terms, and project requirements in the Bidding 
Documents.

4. Corrupt, Fraudulent, Collusive, and Coercive Practices

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

5. Eligible Bidders

NATIONAL POWER CORPORATION ll-ITB-1



SID DOCUMENTS

SECTION II - INSTRUCTIONS TO BIDDERS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 4 X 50KW & 2 x 25KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, ST A. MONICA 
AND TIKLING DPP UNDER PACKAGE 37

VlsP22Z1432Se

5.1.

5.2.

5.3.

5.4.

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

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.

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.

The Bidders shall comply with the eligibility criteria under Section 23 4 1 of the 
2016 IRR of RA No. 9184.

6. Origin of Goods

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

7. Subcontracts

7.1.

7.2.

I 7.3.

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.

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.

8.

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.

Pre-Bid Conference

NATIONAL POWER CORPORATION ll-ITS-2
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SECTION II - INSTRUCTIONS TO BIDDERS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 4 X 50KW & 2 x 25KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPP UNDER PACKAGE 37

VisP22Z1432Se

The Procuring Entity will hold a pre-bid conference for this Project on the specified date 
and time and either at its physical addrsss 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 requesis must be in writing and received by the Procuring 
Entity, either at its given address orttirough 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 Bidders 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 tlirough 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.

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.

NATIONAL POWER CORPORATION ll-ITB-3
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SECTION II - INSTRUCTIONS TO BIDDERS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 4 X 50KW & 2 x 25KW MODUUW 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, ST A. MONICA 
AND TIKLING DPP UNDER PACKAGE 37

\^sP22Z1432Se

12. Bid Prices

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

a. For Goods offered from witfiin 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:

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

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

b. For Goods offered from abroad:

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

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

13. Bid and Payment Currencies

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

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

14. Bid Security

14.1. The Bidder shall submit a Bid S(3curing 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.

15. Sealing and Marking of Bids

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

NATIONAL POWER CORPORATION IMTB-4
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SECTION II - INSTRUCTIONS TO BIDDERS
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I

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 
RANo. 9184.

19. Detailed Evaluation and Comparison of Bids

19.1

19.2.

19.3.

The Procuring Entity’s BAG shall immediately conduct a detailed evaluation of all 
Bids rated “passed," using non-discrelionary 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.

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.

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 
BPS for purposes of the NFGG computation pursuant to Section 23.4.2.6 of the

NATIONAL POWER CORPORATION IMTB-5
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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 Universal or 
Commercial Bank in lieu of ils 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 I3AC 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 BOS.

21. Signing of the Contract

21.1. The documents required in SetJtion 37.2 of the 2016 revised IRR of RA No. 9184 
shall form part of the Contracl. Additional Contract documents are indicated in 
the BDS.

NATIONAL POWER CORPORATION 1MTB-6
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SECTION I - BID DATA SHEET
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SECTION III - BID DATA SHEET
ITB

Clause
5.3

7,1

10.4

For this purpose, similar contracts shall refer to Supply, Delivery, Installation, 
Test and Commissioning or Construction of Pov/er Facilities, Installation, Test 
and Commissioning of “Unit Diesel Generator - Transformer” with generator 
capacity of at least 50 kW Prime or Continuous Power and its associated Power 
Transformer of at least 75 kVA rating.

For clarity, the Diesel Generator stated herein should be directly connected to 
the Power Transformer.

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
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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.

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

1. Drawings & Documents to be submitted with the Proposal as specified in 
Sections M-1.0 to M-3.0, Annex A.1 for Mechanical Works and Sections E- 
1.0 and E-2.0 for Electrical Works, Section VI - Part II Technical Data 
Sheets.

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

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

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

12

14.1

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. Generatinq Set(s) 8,919,100.00
b. Power Transformers 3,363,100.00
c. Other Mechanical Works 2,201,000.00
d. Other Electrical Works 1,677,400.00
e. Civil and Architectural Works 1,843,900.00
f. Spare Parts 4,109,700.00
g. Miscellaneous Work 1,773,900.00

TOTAL ABC 23,888,100.00

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

Bids shall also be further evaluated based on the Computed Fuel Consumption 
Cost. The formula and its application are stated below. It Is understood however, 
that the award of contract shall be at the Bidder's submitted bid price or its 
calculated bid price due to computational errors, omissions and discount, 
whichever is lower. Contract amount shall be exclusive of computed Fuel 
Consumption Cost.

Fuel Consumption Cost;

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

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

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

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

20.1 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);
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20.2

21,2

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

c. The website, name, address, contact person, telephone number and e-mai! 
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-data/work 
experience of at least two (2) of its personnel in the Local Service Center. A 
certification from Manufacturer/Authorized Representative to prove that the 
said personnel has undergone required training to service the unit/s to be 
supplied for this project shall also be submitted.

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

f. Drawings and documents to be submitted during post-qualification process 
Sections M-4.0 to M-5.0, Annexes A.2 and A.3 for Mechanical Works and 
Sections E-3.0 to E-9.0 for Electrical Works, Section VI - Part II Technical 
Data Sheets.

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

Notice to Proceed.
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SECTION IV - GENERAL CONDITIONS OF CONTRACT

1. Scope of Contract

This Contract shall include all such items, although not specifically mentioned, that can 
be reasonably inferred as being required for Its completion as if such items were 
expressly mentioned herein. 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 Coniract.

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,

2.2.

Advance payment of the contract amount is provided under Annex “D" of the 
revised 2016 IRR of RANo. 9184.

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 shsili notify the Supplier in writing, in a timely manner, 
of the identity of any representatives retained for these purposes.

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

5. Warranty

5.1

5.2

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 R^ No. 9184.

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

6. Liability of the Supplier

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

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

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 copi(3s of the Supplier’s invoice showing Goods’ 
description, quantity, unit price, and total amount;

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

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

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

(v) Certificate of 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) 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 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 certificate of origin (for imported Goods); 
and

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

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

Incidental Services —

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

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

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

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

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

e. training of the Procuring Entity’s personnel, at the Supplier’s plant and/or 
on-site, in assembly, start-up, operation, maintenance, and/or repair of 
the supplied Goods.
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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 tennination, 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 Requiremenls/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 iri 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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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 GIF. 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 GIF, CIP 
or DDP, Goods are to be transported on carriers of Philippine registry. In the 
event that no carrier of Philippine registry is available. Goods may be shipped 
by a carrier which is not of Philippine registry provided that the Supplier obtains 
and presents to the Procuring Entity certification to this effect from the nearest 
Philippine consulate to the port of dispatch, in the event that carriers of 
Philippine registry are available but their schedule delays the Supplier in its 
performance of this Contract the period from when the Goods were first ready 
for shipment and the actual date of shipment the period of delay will be 
considered force majeure.

The Procuring Entity accepts no liability for the damage of Goods during transit 
other than those prescribed by INCOTERMS for DDP deliveries. In the case 
of Goods supplied from within the Philippines or supplied by domestic Suppliers 
risk and title will not be deemed to have passed to the Procuring Entity until 
their receipt and final acceptance at the final destination.
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2.0

I

2.2

Intellectual Property Rights -

The Supplier shall indemnify the Procuring Entity against ail 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 (he contract amount 
shali 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 issue documents (vii) and 
(viii) as described in the SCC provision on Delivery and Documents.
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2) For Supply, Delivery, Installation, Test and Commissioning Pay Items:
(a) On Contract Effectivity: Advance payment of Fifteen percent (15%) of 

the total Contract Price 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 
SC£ provision on Delivery and Documents. Otherwise, the total 
delivery payment shall be charged against the advance payment and 
the remaining advance payment will be fully recouped from the 
succeeding claims.

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

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

(a) On Contract Effectivity: Advance payment of Fifteen percent (15%) of 
the total Contract Price shall be paid within sixty (60) days from 
effectivity of the Contract and upon submission of a claim and an 
irrevocable 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) 
specified in the SCC provision on Delivery and Documents. Otherwise,

______ the total delivery payment shall be charged against the advance
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3.2

(c)

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

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

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

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

iv. Purpose of the Bond:
“To guarantee the faithful performance of the Principal’s obligation to 
undertake (Contract/Purchase Order Description) in accordance with 
the terms and conditions of (Contract No. & Schadule/PurchaRa OrHfir 
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;

i. 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;

i. 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.
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5.2

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

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

Aside from the Liquidated D^ages. 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:

2.

Penaity/Unit = TCPx(l-AIRO)
GRO X 2

Where:

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

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

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

Penalty/Unit = (AFR-GFR) x GRO x PCF x 3,427 x 2 

Where:

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

GFR = Guaranteed Fuel Rate of the DG Set at ISO 3046 conditions, li/kW-hr 
GRO -Guaranteed Rated Output of the DG Set at ISO 3046 conditions, kW 
PCF = Prevailing cost of fuel per liter (delivered at site)
3,427 = Number of operating hours for one (1) year period computed to be 

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

2 = Penalty Constant
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3. Penalty for Failure to Meet Transformer Guarantees
Aside from the Liquidated Damages, Penalty for Failure to Meet 
Guaranteed Output and Penalty for Failure to Meet Guaranteed Fuel Rate, 
the PROCURING ENTITY shall also impose a penalty in case the Supplier 
fails to meet the transformer guarantees.

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

GW - GENERAL WORKS
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PART I - TECHNICAL SPECIFICATIONS 

GW - GENERAL WORKS
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 4x50 kW & 2x25 kW Modular Diesel Generating Sets for Hilabaan, 
Sta. Monica and Tikiing DPPs under Package 37 which consists mainly 
of the following:

Table 1.0

EQUIPMENT/FACILITIES TO BE SUPPLIED/INSTALLED BY SUPPLIER

Plants

No. and 
Capacity of 
Prime Duty 
Gensets, 

(kW)

No. of 
Generator 
Control 

and
Protection

Panels,
(Sets)

No. of 
Generator 

Transformers 
(kVA)

Power, 
Control and 
Instrumentati 
on Cables, 

(Lot)

Voltage 
Rating and 
Connection

(V)

Hilabaan
DPP 2x50 2 2x75

(480W13.8kV) 1 480 & 3- 
phase

Sta. Monica
DPP 2x50 2 2x75

(480V/13.8kV) 1 480 & 3- 
phase

Tikiing DPP 2x25 2 1 x100 
(240V/7,87kV) 1 240 & 1- 

phase

Total No. of 
Gensets

2 X 50 kW
2 X 50 kW
2 X 25 kW

6

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

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

It Is not the intent to specify completely herein all details of design and 
construction of the Works. However, the Works shall conform in all 
respects to high standards of engineering, design and workmanship, and 
shall be capable of performing its continuous commercial operation up to 
the Supplier's guarantees in a manner acceptable to NPC, who shall be 
entitled to reject any work or material which in his judgment is not in full 
accordance therewith.
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The Supplier shall be fully responsible for its work in the design, 
manufacturing, assembly, documentation, reports, corrosion protection, 
shop testing, preparation for shipment, field testing and commissioning, 
warranty provisions and compliance with the applicable codes and 
standards and the requirements of this specification.

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

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

GW-1.1 Project Description

The Project calls for site development as required for the supply, delivery, 
installation/erection, test and commissioning of 4 x 50 kW and 2 x 25 kW 
DG Sets and auxiliaries including its associated electrical equipment.

Each DG Set shall be designed for Prime Duty operation as defined in ISO 
8528, capable of delivering the required Guaranteed Prime Rated Power of 
not less than 50 kW and 25 kW measured and/or adjusted to the Reference 
Site Conditions in Clause MW-4.1 of the Mechanical Works specifications.

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

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

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

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

GW-1.2 Project Location

The project which consists of 4x50 kW and 2x25 kW DG sets and associated 
electrical equipment shall be located in various existing plant sites in Eastern 
Samar.
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EXISTING MODE OF TRANSPORT FROM MANILA
PLANT 1 2 3 4

Hilabaan DPP, Dolores,
Hilabaan Is., L-Matnog Pier S-Allen Pier L-Dolores Pier S-Hilabaan
Sta. Monica DPP, Oras,
Tubabao Is. L-Matnog Pier S-Allen Pier L-Oras Pier S-Sta.Monica

Tikling DPP, Fulin Is.. Eastern 
Samar L-Matnog Pier S-Allen Pier L-Dolores Pier S-Tikling

Note: L - Land Travel; S ■< Sea Travel

GW-1.3 Project Duration

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

GW-2.0 SCOPE OF WORK

GW-2.1 General

It is not the intent of this specification to specify all technical requirements or 
to set forth those requirements covered by applicable codes and standards. 
The Supplier shall furnish high quality work, materials and equipment 
meeting the requirements of this specification and industry standards and 
shaii 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 each 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/utilized during the project 
execution, verify the actual scope of works and relative costs, and all other 
factors that could hamper the smooth execution of the contract.

The Supplier shall also be responsible to assess and determine all and 
every work and service although not specifically detailed but are deemed 
required to fully complete the work and placing ready for the safe and 
reliable operation of the DG sets and associated electrical equipment. 
Relative costs of any additional works or materials which the Supplier 
deemed required or necessary to complete the works shall be included in 
the bid proposal.
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Any and/or all expenses arising through the lack of knowledge or 
understanding regarding the existing conditions of each site shall be the 
responsibility of the Supplier and no additional payment thereof shall be 
made by NPC.

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

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

a) Design, manufacture, factory test, deliver, installation of electro­
mechanical equipment, associated auxiliaries and electrical 
equipment:

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.

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

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

The scope of works shall consist of the design, furnishing/supply, delivery, 
installation, test and commissioning of DG Sets and auxiliaries, electrical 
equipment and associated civil works, but not limited to the following:
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GW-2.2 Mechanical Works

a) Four (4) x 50 kW (Guaranteed Prime Power Output) Modular DG Sets, 
1800 rpm maximum, In-line multi-cylinder arrangement, 480 V, 3- 
phase, 60 Hz, each equipped with turbocharger and air-to-air charged 
air cooler, electronic governor, direct injection, sound attenuated and 
weatherproof enclosure and complete with auxiliary equipment, 
engine mounted selective control/monitoring and protection panel, 
battery system with charger, including anchor/foundation bolts and 
other devices/accessories as described in the relevant technical 
specifications. - for Hilabaan DPP and Sta. Monica DPP

b) Two (2) X 25 kW (Guaranteed Prime Power Output) Modular DG Sets, 
1800 rpm maximum. In-line multi-cylinder arrangement, 240 V, 1- 
phase, 60 Hz, turbocharged or naturally aspirated per manufacturer 
standard, charge air cooler, electronic governor, direct injection, sound 
attenuated and weatherproof enclosure and complete with auxiliary 
equipment, engine mounted selective control/monitoring and 
protection panel, battery system with charger, including 
anchor/foundation bolts and other devices/accessories as described in 
the relevant technical specifications. - for Tikling DPP

c) 1,000L elevated fuel day tank for each DG Set, complete with 
accessories, associated structural supports, isolation valves, 50 liters 
per minute @ 10 meters discharge head cast iron double acting rotary 
hand pump with flexible hose of appropriate materials and size, 
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 (per plant site) 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/filiing, cooling water make-up supply/filling 
and engine fuel supply/return from/to fuel day tank), waste oil 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 
site.

f)

Cost of fuel consumed during the start-up, pre-testing/pre- 
commlssioning and re-test of the performance test shall be borne by 
the Supplier. Fuel used/consumed during the performance and 
reliability tests (where generated energy 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;
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g) 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:

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 diagnostic and 
programming the DG set control setting complete with licensed 
software of DG set control system and electronic/digital 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 DG 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.

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

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

k) All other required works to complete the project.

GW-2.3 Electrical Works

a) Supply, Installation and Test of 2 x 50 kW (for Hilabaan DPP) and 2 x 
50 kW (for Sta. Monica DPP) 480V, 3-phase, 60Hz Modular AC 
Generator and associated auxiliary electrical equipment including 
grounding materials;

b) Supply, Installation and Test of 2 x 25 kW (for Tikling DPP), 240V, 1- 
phase, 60Hz Modular AC Generator and associated auxiliary electrical 
equipment including grounding materials;

c) Supply, Installation and Test of Generator Control and Protection 
Panel (GCPP) for 2 x 50 kW (for Hilabaan DPP), 2 x 50 kW (for Sta. 
Monica DPP) and 2 x 25 kW (for Tikling DPP) D/G sets equipped with 
monitoring, metering, control, protection and synchronizing 
equipment/devices:
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d) Supply of One (1) Spare each of Circuit Breaker, GCPP Module/ 
Controller, Automatic Voltage Regulator (AVR), and Rotating Diodes 
for each D/G set rating per site:

e) Supply, Installation and Test of 2 x 75 kVA (for Hilabaan DPP) and 2 x 
75 kVA (for Sta. Monica DPP), 480V/13.8kV, 3-Phase, 60Hz 
Generator Transformer:

f) Supply, Installation and Test of 1 x 100 kVA (for Tikling DPP), 
240V/7.97kV, 1-Phase, 60Hz Generator Transformer:

g) Supply, Installation and Test of 15 kV Fuse Disconnect Switches with 
Lightning Arrester Combination:

h) Supply, Installation and Test of 240V, 1-Phase, 60Hz, Main 
Distribution Panel Board for Tikling DPP:

i) Supply, Installation and Test of Bus Conductor, Line Materials and 
Hardware;

j) Supply, Laying and Test of Power, Control and instrumentation 
Cables including appurtenances required for the interfacing of 
supplied equipment;

k) Supply, Installation and Test of Grounding System including ground 
conductors, ground rods, weld metal powder and other grounding 
accessories;

l) Supply and installation of Conduit System including Boxes, Fittings 
and Accessories:

m) Supply, Installation and Test of Lighting Fixtures for the Hazardous 
Waste Storage Facility;

n) Dismantling and Storage of the existing 25kVA, 240V/7.97kV, 
1-Phase, 60 Hz Generator Transformer including its associated Fuse 
Disconnect Switch with Lightning Arrester Combination, power cables 
and other accessories to be replaced for Tikling DPP;

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

p) All other works and services including those not specifically detailed 
herein but are required to fully complete the project.
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GW-2.4 Civil Works

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

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

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

d) Structural excavation and backfill for foundations of modular DG sets 
and its auxiliaries, transformers, fuel oil day tanks, drain pit and its 
structural supports and for all miscellaneous Balance-of-Plant (BOP) 
structures required;

e) Concreting works, including fabrication (cutting/bending) and 
installation of reinforcement, for foundations of modular DG sets and 
its auxiliaries, transformers, fuel oil day tanks, drain pit and its 
structural supports and for all miscellaneous Balance-of-Plant (BOP) 
structures required;

f) Fabrication and erection/installation of structural steel supports for fuel 
oil day tanks;

g) Demolition of existing zocalo walls, laying of gravel at the DG sets 
area and installation/construction of zocalo walls;

h) Supply and erection of one (1) lot of steel pole/s complete with 
appropriate steel cross arms, braces and structure dressing as 
specified and/or as shown on the bid drawings;

i) Demolition of any existing structures or facilities as may be required or 
as shown on the drawings/photos and disposal of demolished 
materials and equipment at the area within the plant or as designated 
by NPC plant management; and

j) All other works and services required to complete the project.
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GW-2.5 Other Works and Services

a) Conduct actual inspection at project site 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 DG 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 
each site including existing facilities;

b) Conduct training of NPC plant operator at site who will be assigned to 
operate and maintain the DG 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 DG Set 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 plant to conduct relative activities 
during the period of test and commissioning.

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

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 DG 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 O & 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 DG sets shall be submitted prior to test and 
commissioning;
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e) Corrosion protection and painting;

f) Provide Labels or Standard Piant 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 DG sets.

GW-3.0 DESIGN AND DUTY CONDITIONS

GW-3.1 Site Conditions

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

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

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

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

0 to 500 M 
up to 45°C
0.974 -1.03 kg/cm2 abs 
up to 85 %
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) pronounced seasons in the province, the dry and wet 
season. The wettest months are from July to November. The other months 
of the year are generally dry with occasional rain showers.

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

GW-3.3

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.

Sound Control

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

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

If the Supplier expects the maximum sound level of the equipment to 
exceed the specified level at a distance of 1 meter, the Supplier shall use 
acoustical treatment features, subject to MFC’s review and acceptance, to 
achieve the sound control design objectives.
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GW-3.4 Emission Standards

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

Pollutant Max. Permissible 
Limit {mg/Ncm)

Method of 
Sampling

Method of 
Analysis

NOx 2000 as N02 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
1 through 5

Gravimetric per 
sampling method

GW-3.5 Fuel Specifications Requirement

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

Property Unit ASTM
Method Min. Max.

1. Density @ 15 C kg/L D-1289 0.82 0.88
2. Kinematic Viscosity 

@40 °C cSt D-445 1.7 5.5
3. Flash point UC fuF) D-93 55(131)
4. Pour Point UC (UF) D-97 10(50)
5. Cloud Point UC (UF) 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 (bv % wt. D-473 0.01
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extraction)
f) Copper strip 

corrosion, 3 h at
50 °C

ASTM D-130 No. 1

g) FAME content % vol.
PNS EN 
14078 

modified
1.7

h) Methyl laurate 
(C12ME) % wt.

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.

GW-3.7 Plant Operating Characteristics

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

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

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 fail below 85 
percent of rated value and the frequency fall below 95 percent of rated 
value.

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

The governor and excitation control systems shall be designed to permit the 
operation of the unit either isolated or in parallel with the system specified 
herein, without exceeding the active and reactive power limitations of the 
engine and generator.
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DG Sets shall be designed for remote start-up and speed control including 
automatic and manual control. It shall be equipped with all necessary 
instrumentation to provide adequate monitoring and control of the unit under 
all operating conditions including “standby".

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

DG Set shall be capable of operation at fraction of its rated speed and at no 
load for reasonable periods of 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.

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

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

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

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

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

c.1 Full short-time load rejection; plus

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

As minimum, the generator, exciter and flywheel shall be designed to 
withstand an overspeed of 25 percent of the rated speed without damage.
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GW-3.8 Power System Characteristics

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

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

a) Voltage variation: +5% Nominal Voltage: 240/480 volts, 1/3 phase

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

GW-3.9 Service Life

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

GW-4.0 MATERIALS AND EQUIPMENT

GW-4.1 General

All materials, equipment, devices and accessories to be supplied under this
contract shall be new and unused, free from defects and imperfections and 
best suited for the purpose intended. Materials used in the manufacture 
and installation of all equipment to be furnished shall be of the required 
quality used in commercial products of reputable manufacturers.

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

The names of manufacturers of equipment and articles contemplated for 
incorporation in the work together with performance capacities and other 
significant information pertaining to the equipment shali 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.
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Original brochures, catalogues and other related technical data sheets of 
materials and equipment to be supplied by the Supplier under this contract, 
in binder with cover, shall be submitted with the bid by the Supplier and/or 
for NPC’s review and approval prior to fabrication.

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

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

GW-4.2 Applicable Codes and Standards

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

ABS
ANSI
ASME
ASTM
AWS
BSl
CE
CSA
DEMA
DIN
FM
HIS
IBC
ICS

lEC

IEEE
ISO

JEC

American Bureau of Shipping 

American National Standard Institute 

American Society of Mechanical Engineers 

American Society for Testing and Materials 

American Welding Society 
British Standards Institute 

European Commission 

Canadian Standard Association 

Diesel Engine Manufacturer's Association 
Deutsches institutfur Normung 

Factory Mutual Engineering 

Hydraulic Institute Standards 

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

Selection, Installation and Use of Electric Motors 
and Generators

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

JIS

LR

NEC

NEMA

Japan Electrical Manufacturer's Association

Japanese Industrial Standard

Lloyd's Register

National Electrical Code

National Electrical Manufacturer’s Association
MG 1 
WC-5

ICS2

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

NESC
NFPA

NKK
OHSAS
PEC
SSPC
TEMA

UL

National Electrical Safety Code

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

Characteristics of Wires and Cables

Nippon Kaiji Kyokai

Occupational Health and Safely Assessment Series

Philippine Electrical Code

Steel Structures Painting Council

Standards for the Tubular Exchanger Manufacturers 
Association

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

Assemblies

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

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

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

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

All units, dimensions and calculations shall be in metric system.
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GW-4.3 Test of Materials

All materials, parts and assemblies to be used shall be tested conforming to 
the latest specifications and provisions of approved Standards of Testing 
Materials. Results of the test shall be made to provide means of 
determining compliance with the applicable specifications. When 
requested, ail test or trials shall be made in the presence of NPC or his duly 
authorized representative.

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

GW-4.4 Tropical Serviceability 

GW-4.4.1 General

In choosing materials and their finishes, due regard shall be given to the 
humid tropical conditions under which the equipment is to work. Cubicles 
used for switchgear and control cabinets in outdoor plant shall be vermin- 
proof and fungus-proof. Some relaxation of the following provisions may be 
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.

GW-4.4.2 Metals

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

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

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

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

Pivots and other parts for which non-ferrous material is unsuitable are to be 
of approved rustless steel where possible.
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GW-4.4.4 Fabrics, Cork, Paper, etc.

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

GW-4.4.5 Adhesives

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

GW-4.5 Interchangeability

The DG Sets and its associated auxiliary equipment shall be of the same 
Brand/Model to allow interchangeability and easy procurement of spare 
parts.

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

GW-4.6 Workmanship

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

I
GW-5.0 EQUIPMENT MARKING, 

REQUIREMENTS

GW-5.1 Nameplates

LABELING & MISCELLANEOUS

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

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

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

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

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.

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

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

GW-5.4 Erection Marks

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

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.

GW-5.5 Locks

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

In general, all locks shall be supplied with three keys, and all locks and keys 
are to be non-interchangeable. However, in the case of an electric 
switchboard containing a number of lockable doors, all locks shall be 
operated by one key. In all other cases where a set of locks Is provided 
under any section of the equipment, a group master key shall also be 
supplied. Where a group of locks is supplied under any part of the 
Contract, a key cabinet is to be supplied for the accommodation of all 
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.

GW-5.6 Guards

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

GW-5.7 Lifting Lugs

Each item of 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.
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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 corner, in addition to the Supplier’s name with 
signature, the date, drawing scale, drawing number and title, and contract 
number as given in the Specification. Drawing Title Blocks per NPC 
standard specifications shall be provided to the Supplier during the contract 
stage.

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

All data and information to be submitted shall be in the English language 
and ail drawings shall be drawn using the metric system as unit of 
measurement.
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GW>6.2 Drawings and Documents to be submitted with the Bid

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

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

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

GW'6.3.1 General

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

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

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

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

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

NPC shall have the right to require the Suppiier 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 shail 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. Ail drawings are preferred in a 
computer-aided format. However, if unable to comply with this requirement, 
manuai 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 effeclivity 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/confirmalion 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.

NATIONAL POWER CORPORATION EDi) VI-GW-24



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPPs UNDER PACKAGE 37

VisP22Z1432Se

GW>6.3.3 General and Detailed Drawings and Specifications for Electro- 
Mechanical Equipment

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

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

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

GW-6.3.4 General and Detailed Design Drawings for Civil Works

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

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

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

GW-6.3.5 Working Plan

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

GW-6.3.6 Progress Report

a) Monthly Reports

The Supplier shall submit to NPC on the seventh (7th) day of every 
month 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 seven (7) 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 plant site for distribution to the 
following:

Number of 
Copies/Rating Delivery Site/Group

3 Plant Site

2 Eastern Visayas Workshop, Maintenance 
and Technical Services Division

1 Eastern Visayas Operations Division

1 Visayas Operations Department

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

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

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

The descriptions shall not be general or applicable to any type and size of 
Supplier's equipment, but shall be specific with (whenever possible) 
references to drawings submitted by the Supplier.
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I 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/standard tools list;
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I

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

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

GW*6.3.8 As-Built Drawings

GW-6.3.9

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.
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. However, if the Supplier/Contractor has not 
received any reply from NPC within the twenty (20) calendar days, said 
drawings and documents are deemed approved and the 
Supplier/Contractor may proceed with the design and manufacture of 
equipment or materials. The Supplier/Contractor however, shall not be 
relieved to meet all the requirements of this specification nor of the 
responsibility for the correctness of the Supplier's/Contractors 
Drawings/Documents.

Five (5) prints with dark lines on a white background shall be furnished to 
NPC for each drawing submitted for approval. Two (2) copies will be 
returned to the Supplier either marked “Approved", “Approved with 
Corrections Indicated”, or Returned for Corrections". Prints marked 
"Approved” or “Approved with Corrections Indicated” authorize the Suppiier 
to proceed with the procurement/fabrication, assembly and construction of 
the works shown on the drawings, with corrections, if any, indicated 
thereon.

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

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

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

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

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 dismantling/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 dismantling/removal, crating as 
required, hauling, transporting, disposal of debris and temporary storage of 
the existing facilities/equipment including the new equipment and materials 
within the 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 Suppiier shall strictly observe the safety requirements/regutations of the 
existing plant during the performance of the work.

All 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 Plant Site 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.

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.
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The Supplier shall identify the most convenient access and manner of 
moving the equipment out of a fixed structure/s. The Supplier shall provide 
temporary shelter/cover (tarpaulin or equivalent type of cover) on the torn 
down part until it is properly packed and crated. Any part of fixed structures 
that has to be torn 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 all dismantled equipment and materials 
after each day’s work.

Utmost care shall be strictly obsen/ed by the Supplier during the dismantling 
of the plant equipment and components up to unloading to the designated 
laydown areas within the Plant site or at any areas designated by 
authorized NPC representatives to avoid damage of any kind to equipment 
and installations.

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.
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GW-7.4 Demolition

The Supplier shall exercise due care and diligence during demoiition of 
structures, foundations, equipment and instailations, 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 demoiition 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-Erection

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

The Supplier shall provide temporary shelter/cover such as tarpaulin 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/dismantling 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 salvable 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 
salvable 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 otherwise authorized by NPC.
The Supplier shall clean the area of debris and hazardous materials 
resulting from the removal/dismantling of the equipment from the site 
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 modern and industry 
accepted practice and applicable standards.

GW-8.2 Inspection at Site

fl

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

For each part of the Contract Works to be erected it 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 all materials, equipment and its 
associated structures shall be carried out by skilled and qualified personnel 
with special training and experience in the appropriate trade.

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

The equipment shall be set level and checked true to grade and alignment. 
Foundation bolts/bed plates of the number and sizes required shall be 
supplied and installed by the Supplier. The cost of which shall be included 
in the cost for the installation of respective equipment.

The pouring of concrete to secure in place any equipment on its concrete 
foundation shall not be made until NPC has verified the correct location of 
the foundation. Should incorrect positioning be ascertained after the 
concrete pouring, the Supplier shall make the correction at his own 
expense.

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

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

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

GW-8.4 Nameboards and Advertisements

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

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

GW-8.5 Signs

GW-8.5.1 General

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

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 Inciuding 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 permanentjy 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, width/height restriction, danger or 
trapping, steps, slipping, falling, etc.

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

GW-8.5.5 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 seven (7) 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 
grid/consumers) shall be supplied by NPC.

NPC shall provide the fuel requirements of the DG sets during the 
performance/reiiability tests. However, if any equipment fails to pass the 
performance tests, fuel oil requirements for the re-test of the DG set shall 
be provided by the Supplier at his own cost. The Supplier shall therefore 
provide NPC the recommended quantity at least sixty (60) calendar days 
prior to the conduct of site test and commissioning.

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

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

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

Provide service personnel from the equipment Manufacturer/Supplier or his 
authorized local representative to be assigned at the plant for selective 
periods stated in Clause GW-16.0 from date of completion or start of the 
warranty period, to perform preventive maintenance of the DG sets and 
auxiliaries: such as checking/evaluation of operating parameters, safety 
adjustment of controls, components, assessment of operating conditions, 
cleaning, etc. This shall include any maintenance services rendered upon 
request of NPC in the event of any abnormality occurs within the warranty 
period.
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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 ail failures noted 
to the best of his knowledge such that no functional or procedural errors will 
occur during the test.

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

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

The Supplier shall ensure that during the test, all hard copies from output 
devices are retained and that no outside parties interfere in any way with 
testing, equipment or test instruments, fixtures and jigs for the entire 
duration of the Factory Test. Only Supplier’s personnel who are needed on 
the testing of the equipment shall be allowed in the test area.
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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 lest record and dispositions, and any other pertinent supporting 
data and documents shall form part of a test report to be submitted in 
accordance with the specification.

a) Diesel Generating (DG) Sets

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

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

a.1 Starting Test and Maneuvering Test at no load

a.2 Load Test

Load Duration

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

a.3 Governor Regulation Test

a.4 Overspeed Trip Test

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

a.6 Fuel Oil Consumption Test

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

After the factory test, each DG set shall be thoroughly checked and 
inspected to detennine 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 DG sets with 
dual stacks.
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Notes: 1. The use of Weighing Scaie shali 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 shali 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 Heat Exchangers hydraulic test

c) Electrical Equipment

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

d) Sound Attenuated/Weather Proof Enclosure

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

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

GW-9.3 Pre-Commissioning/Commissioning Test

GW-9.3.1 General

After installation of the equipment and its associated auxiliaries, the 
Supplier shall notify NPC of the date when the plant is ready for pre­
commissioning/commissioning test at site. The timing and duration of the 
test 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 services of similar unit/s to 
be supplied for this project shall also be submitted.
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During the test and commissioning period, NPC shall provide operations 
and maintenance personnel, upon request of the Supplier, who shall assist 
in the performance of the commissioning test. The said personnel shall be 
placed under direct supervision of the Supplier/Commissioning Engineer 
and shall also serve the purpose of on-the-job training in the field of 
operation and maintenance of the plant.

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

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

GW-9.3.2 Pre-Commissioning Test

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

a) Alignment of engine-generator;
b) Wiring continuity test;
c) Megger testing of equipment and power cables;
d) Checking of safety valve settings;
e) Checking of settings for switches and instrument transmitters;
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;
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 carried-out after the Pre-Commissioning 
Test has been conducted to ascertain its fitness for operation and shall 
Include the following;

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

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

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

GW-9.4 Performance Tests

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

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

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

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

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

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

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

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

(correction curves shall be submitted with the Bid)

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

In the event that the guaranteed power output cannot be tested due to 
unavailability of the required load at the time of testing, the available loads 
that fall either at 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 Generating (DG) Set

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

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

b) Overspeed Trip Test

c) Low Pressure, High Temperature and Emergency Device Trip

d) Load Test & Fuel Oil Consumption Test

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

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

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

e)

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

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

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

GW-9.4.2 Auxiliaries and Associated Electrical Equipment

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

GW-9.5 Reliability Test (8 hours)

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

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

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

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

a) Plant tripping due to above causes;

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

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

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

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

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

GW-9.6 Tests Failures

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

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

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

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

GW-9.7 Test Reports/Certificates

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

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

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

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

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

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

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

GW-10.0 TRAINING OF NPC PERSONNEL 

GW-10.1 General

The Supplier/Manufacturer shall extend all possible assistance and 
cooperation to NPC regarding the transfer of technology and developing 
expertise in the area of engineering, operation and maintenance of the DG 
sets and associated electrical equipment.
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The Supplier shall plan, develop training module and program schedule 
which shall be submitted to NPC for approval and shall cover all plant 
systems such as mechanical and electrical equipment, auxiliary equipment 
and associated facilities, control and instrumentation system, maintenance 
and operational considerations.

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

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

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

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

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

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

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

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

GW-10.2 Operation and Maintenance Training at Site

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

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

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

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

The tirning 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 maintenanoe of his 
supplied equipment under the direction of the Supplier for the purpose of 
on-the-job training.

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

GW-11.0 CORROSION PROTECTION AND PAINTING 

GW-11.1 General

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

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

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

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

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

or as specified in the relevant sections of this specification.

GW-11.2 Treatment for Shipping

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

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

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

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

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

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

GW-11.3 Application of Paint

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

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

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

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

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

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

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

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

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

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

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

GW-11.4 Hot Dip Galvanizing

I
I

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

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

GW-12.0 SPARE PARTS AND TOOLS

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

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

GW-12.1 Spare Parts

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

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

Spare parts shall include all the items that are expected to be consumed or 
replaced during the test and commissioning stage and these shall be 
identified and submitted in the form as specified in the Spare Parts List in 
Part II - Technical Data Sheets. However, should the Supplier borrow any 
items from the supplied Spare Parts during the test and commissioning, a 
replacement shall be ordered immediately.
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All the spare parts shall be dellvered/arrlved at the plant site before the start 
of test and commissioning, complete with markings showing the description 
or code numbers to facilitate identification and retrieval.

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

All bidders are required to submit in their proposal the detailed list of spare 
parts to be supplied with its corresponding costs and in the form as 
specified in Part 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.
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All tools and appliances supplied shall be handed over to NPC in perfect 
condition at the time of taking over.

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

GW-13.0 PACKING, SHIPMENT AND STORAGE

GW-13.1 Packing/Crating

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

Equipment shall be completely drained of all water and thoroughly dry prior 
to shipment. When such draining requires removal of plugs, drain valves, 
etc., the Supplier shall make sure that these parts are re-inserted or 
reassembled prior to shipment. Other fluids (coolant, fuel oil, lube oil, etc.) 
shall be drained only if the Supplier deems it necessary.

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

Flanged connections shall be protected by a inch (13 mm) or thicker 
plywood disc, or suitable alternate, bolted to the face of the flange.

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

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

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

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

All large and heavy shipping units shall have suitable skids for moving. 
Crating shall also be adequate for lifting with slings. If location of slings is 
critical, these locations shall be marked accordingly.
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As the Shipment may be left in open storage at the designated place, the 
Supplier shall ensure that the delivered items have appropriate protection 
from water and other elements.

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

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

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

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

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

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

NATIONAL POWER CORPORATION

CONTRACT NO.
ITEM NO.
PORT OF DISCHARGE 
DESCRIPTION

OF CONTENT 
NET WEIGHT 
GROSS WEIGHT 
DIMENSION 
CRATE NO.

?'9se>

kgs.
_kgs.

m3
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All packages shall be foiwarded vi/ith 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.

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

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

GW-13.2 Shipment/Transport

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

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

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

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

a) Inspection and verification of the packing list;

b) Visual inspection of the condition of the packing and its surfaces; and

c) Partial opening of the crates and plastic sheet protection of the plant 
auxiliary equipment and DG sets to verify the content and its physical 
condition and to check pilferage or damage during shipment and 
storage.
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A record shall be prepared carefully noting all eventual shortages, defects 
or damages, signed by the Supplier and concurred by NPC. All shortages 
and damages noted shall be immediately replaced by the Supplier at his 
own cost and shall ensure the timely delivery of replacement without 
affecting the agreed overall project implementation schedule.

The Supplier shall keep a proper store ledger carefully noting all 
movements of materials within the project site. NPC has the right of 
access to the ledger, which shall be kept by the Supplier on site at all times.

Shipment of equipment and materials to be supplied by the Supplier should 
be through carriers of Philippine registry. However, goods may be shipped 
by a carrier which is not a Philippine registry provided that a certification of 
its non-availability is issued by the nearest port authority within ten (10) 
calendar days from the date the goods are ready for shipment.

GW-13.3 Storage

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

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

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

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

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

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 Personnei Services specified in Clause GW-16.0 (Guarantee) as 
certified by the Plant Manager), NPC shall issue the Certificate of Final 
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 tabor, parts and travel time for necessary repairs at the plant site 
effective from date of issuance of Certificate of Completion for a period of 
twelve (12) months.

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

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

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

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

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

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

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

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

Accordingly, the warranty bond shall be extended.

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

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

The Supplier guarantees that when the equipment and/or material are 
placed in operation and/or use, it will perform in the manner as set forth in 
the Contract.
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GW-17.0 MEASUREMENT OF PAYMENT

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

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

AW - ARCHITECTURAL WORKS 
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SECTION V! ■ 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 ail sections for 
evaluation and approval. No work shall be done until after samples are 
approved by the NPC Representative in writing. All work must strictly conform 
to approved samples as to quality, texture, color and finish.

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

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

AW-1.3 Substitution of Materials

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

The Contractor shall submit written request for substitution at least one (1) 
month before such materials are actually needed. Such request shall be 
accompanied by samples to be substituted and corresponding certification.
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No price increase will be allowed for a better kind of material.

Certification of MaterialsAW-1.4

AW-1.5

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

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

The measurements for the execution and payment of the Works, including 
provisions of the measuring equipment and the engagement of labor 
Connecting up of water, gas and electricity from the mains of the site 
indicated by the NPC Representative to the points of use 
Provision of small equipment and tools
Safeguarding the Works against surface water, which shall normally be 
reckoned with, and its possible necessary removal 
Protecting the Works from heat, wind and rain 
Protection and safety measures required
Protecting the executed works and the items handed over the execution of 
same from damage and theft up to the time of acceptance 
Supplying of the operational materials 
Supplying of consumable stores 
Supplying of fitting dowels
Supplying of simple type pipe covering, e.g., in the shape of pipe 
sheathings with corrugated cardboard and the like 
Supplying and fitting of pipe fastening elements, e.g., pipe clips, hangers, 
etc.
installing and dismantling as well as providing all framework and scaffolds 
Making blackouts on concrete 
Chemical preservation of timber 
Instructing the operating and maintenance personnel

NOTE: The above provisions are general for all types of buildings. The
Contractor shall be guided accordingly by the applicable 
provisions in the specifications and what is shown in the drawings 
for each type.
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AW-1.6 Measurement and Payment

Unless othenvise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for various items of Architectural 
Works. Payment will be made at the corresponding pertinent pay items in the 
Schedule of Requirements. Payment shall constitute full compensation for all 
labor, materials, equipment, tools and incidentals necessary for the completion 
of each work.

AW-2.0 PREFABRICATED CONTAINER HOUSE (NOT USED)

AW-3.0 PLUMBING FIXTURES AND FITTINGS (NOT USED)

I
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AW-4.0 CONCRETE MASONRY WORKS

AW>4.1 General

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

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

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

AW-4.2 Materials

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

Unless otherwise shown on the drawings, concrete hollow blocks to be used 
shall conform to the requirements of ASTM Specification 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 be 
accurately measured by volume and thoroughly mixed until evenly 
distributed throughout the batch mechanical mix. The actual mixing time 
shall not be less than two minutes.

b) Intersecting hollow blocks walls and partitions shall be bonded by 
overlapping units on alternative course or by the use of 6.3mm (1/4”) 
diameter lies 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.
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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-4.3 Installation

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

Cutting and patching of masonry required to accommodate the work of other 
trades shall be performed by masonry mechanics.

Finishing of all hollow block wall surfaces to be applied with cement plaster will 
be cleaned and evenly wet slashed with a wash of neat cement and sand 
followed by 1:2 cement mortar mix 10mm (3/8") thick which shall be applied 
with a wooden float.

Concrete Lintel

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

Testing of CHB

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

AW-4.4

AW-4.5

AW-4.6 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.
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Unless Otherwise specified in the Scheduie of Requirements, no separate 
measurement and payment wiii be made for concrete masonry works. Payment 
wiii be made at the corresponding pertinent pay item under architectural works 
in the Schedule of Requirements.

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

I
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AW-5.0 PLASTERED PLAIN CEMENT FINISH

AW-5.1 General

The work to be done under this section includes furnishing of ail 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-5.2 Materials

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

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

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

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

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

AW-5.3 Application

The total thickness of masonry and plaster shall be 15mm (S/S"). 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. Fora 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 corners should be reinforced by lapping wire lath.
Mixture for various coats should be checked to see that proportions are correct.

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

NATIONAL POWER CORPORATION m VI-AW-7



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 4x50 kW & 2x25 kW 
MODULAR DIESEL GENERATING SETS AND 
ASSOCIATED ELECTRICAL EQUIPMENT FOR 
HILABAAN, STA. MONICA AND TIKLING DPPs 
UNDER PACKAGE 37

VisP22Z1432Se

AW-5.4 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 othen/vise 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-6.0 PAINTING AND VARNISHING (NOT USED)

AW-7.0 CONCRETE FLOOR HARDENER (NOT USED)
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AW-8.0 PLYWOOD CEILING BOARDS

AW-8.1 General

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

AW-8.2 Materials

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

AW-8.3 Sample

Samples must be submitted to the Contracting Officer for approval as to quality.

AW-8.4 Wood Framing

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

AW-8.5 M iscellaneous

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

AW-8.6 Construction

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

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

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

AW-8.7 Protection

The Contractor shall be held accountable from the damaged materials caused 
by negligence mishandling.
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AW-8.8 Measurement and Payment

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

Unless otherwise specified in the Schedule of Requirements, no separate 
measurement and payment wili be made for plywood ceiling boards. 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, materials, equipment, 
tools and incidentals necessary for the completion of the work.
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AW- 9.0 ROOFING AND SIDING SHEETS

AW- 9.1 General

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

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

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

AW- 9.2 Materials

Material for roofing and siding sheets shall be weather, rust free and non­
flammable. It shall be 2.0 mm thick Metallic Plastic long span rib type roofing 
sheets. Thickness shall be determined as specified in the drawing that shall 
range from 1.0mm to 2.5mm thick.

Bent sheets such as flat barge caps, flashing, ridge rolls, capping and moldings 
that serve as its accessory components shall have the same composition with 
the roofing and sidings sheet of which minimum thickness shall be 1.5mm.

Gutters likewise shall have the same material composition with thickness of 2.0 
mm unless otherwise specified in the drawings.

AW- 9.3 Workmanship

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

AW- 9.4 Measurement and Payment

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

Unless otherwise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for roofing and siding sheet. 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, materials, equipment, tools and incidentals necessary for the 
completion of this work.
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AW-10.0 DOWNSPOUTS AND ROOF DRAINS

AW-10.1 Scope of Works

a) Downspouts

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

b) Roof Drain

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

AW-10.2 Measurement and Payment

a) Downspouts

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

b) Roof Drains

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

Unless otherwise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for downspout and roof drain. 
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, materials, equipment, tools and incidentals 
necessary for the completion of this work.

AW-11.0 SOIL TREATMENT (NOT USED)
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PART I - TECHNICAL 

SPECIFICATIONS

CW - CIVIL WORKS
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SECTION VI - TECHNICAL SPECIFICATIONS

CW-CIVIL WORKS 

TABLE OF CONTENTS

CLAUSE NO. TITLE PAGE NO.

CW-1.0 GENERAL CONSTRUCTION FACILITIES..............................................1
CW-1.1 Scope....................................................................................................... 1
CW-1.2 Moving-in................................................................................................. 1
CW-1.3 Supplier’s Camp Facilities....................................................................... 1
CW-1.4 Water Supply...........................................................................................1
CW-1.5 Sewerage Disposal and Sanitation.......................................................... 2
CW-1.6 Fire Protection.........................................................................................2
CW-1.7 Construction Power.................................................................................2
CW-1.8 Camp Security.........................................................................................2
CW-1.9 Construction Material Storage................................................................. 2
CW-1.10 Removal of Camp and Construction Facilities...........................................3
CW-1.11 Measurement and Payment..................................................................... 3

CW-2.0 CARE OF WATER DURING CONSTRUCTION......................................4
CW-2.1 Scope..................................................................................................... 4
CW-2.2 Drainage and Dewatering........................................................................4
CW-2.3 Measurement and Payment.....................................................................4

CW-3.0 ENVIRONMENTAL REQUIREMENTS FOR CIVIL WORKS....................5
CW-3.1 Scope.......................................................................................................5
CW-3.2 General Conditions................................................................................. 5
CW-3.3 Measurement and Payment.....................................................................6

CW-4.0 SITE GRADING..................................................................................... ..
CW-4.1 Scope..................................................................................................... 7
CW-4.2 Clearing, Grubbing and Miscellaneous Work........................................... 7
CW-4.2.1 Clearing and Grubbing.............................................................................7
CW-4.2.2 Miscellaneous Works.............................................................................. 7
CW-4.3 Grading................................................................................................... 7
CW-4.3.1 General................................................................................................... 7
CW-4.3.2 Classification of Materials........................................................................7
CW-4.3.3 Stripping................................................................................................. 8
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CW-4.3.4 Excavation and Fill......................................................................................... 8
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CW-4.4 Disposal........................................................................................................... 9
CW-4.5 Sources of Fill Materials.................................................................................9
CW-4.6 Environmental Requirements........................................................................ 9
CW-4.7 Measurement and Payment......................................................................... 10
CW-4.7.1 Clearing and Grubbing..................................................................................10
CW-4.7.2 Miscellaneous Works....................................................................................10
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CW-4.7.4 Grading Excavation...................................................................................... 10
CW-4.7.5 Grading Fill....................................................................................................10

CW-5.0 STRUCTURAL EXCAVATION, FILL AND BACKFILL............................ 12
CW-5.1 Scope.............................................................................................................12
CW-5.2 Materials........................................................................................................ 12
CW-5.2.1 Structural Excavation....................................................................................12
CW-5.2.2 Structural Fill..................................................................................................12
CW-5.2.3 Special Foundation, if any........................................................................... 12
CW-5.2.4 Structural Backfill.......................................................................................... 13
CW-5.3 Construction..................................................................................................13
CW-5.3.1 Excavation..................................................................................................... 13
CW-5.3.2 Structural Foundation Fill..............................................................................14
CW-5.3.3 Special Foundations.....................................................................................14
CW-5.3.4 Backfill........................................................................................................... 15
CW-5.4 Measurement and Payment......................................................................... 15
CW-5.4.1 Structural Excavation....................................................................................15
CW-5.4.2 Structural Foundation Fill..............................................................................16
CW-5.4.3 Special Foundations.....................................................................................16
CW-5.4.4 Structural Backfill.......................................................................................... 16
CW-5.4.5 Trench Excavation and Backfill for Sewerage, Drainage and Water

Supply Pipes and Cable Trench..................................................................16

CW-6.0 CONCRETE.................................................................................................. 18
CW-6.1 Scope.............................................................................................................18
CW-6.2 Class of Concrete......................................................................................... 18
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CW-6.3.1 Cement.......................................................................................................... 18
CW-6.3.2 Reinforcing Steel.......................................................................................... 18
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TECHNICAL SPECIFICATIONS

CW-CIVIL WORKS

CW-1.0 GENERAL CONSTRUCTION FACILITIES

CW-1.1 Scope

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

CW-1.2 Moving-in

The Supplier 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 Supplier shall submit sufficient 
detailed plans shov/ing 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 Supplier’s Camp Facilities

The Supplier 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 Supplier 
deems necessary for maintaining health, peace and order in the camp and work 
areas. The areas that may be used by the Supplier within the plant site shall be 
designated by the NPC.

The Supplier 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 Supplier 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.
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CW-1.5 Sewerage Disposal and Sanitation

The Supplier 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.

The Supplier 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 Supplier 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 Supplier’s 
operation, the Supplier 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 Supplier shall indemnify NPC against all liabilities, claims, damages and/or 
lawsuits arising thereto.

Construction Power

The Supplier 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 Supplier 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 Supplier 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 Supplier from full responsibility for the maintenance 
of peace and order and protection of life and property in ail areas where he 
operates.

CW-1.9 Construction Material Storage

The Supplier is required to put up warehouse(s) with capacities sufficient to 
store the construction materials required in the work. The warehouse(s) shall 
be specifically for this contract, notwithstanding his other facilities in the site 
that may serve the purpose.
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CW-1.10 Removal of Camp and Construction Facilities

After the completion of the work covered by the contract and prior to 
acceptance of the completed work, the entire camp facilities of the Supplier, 
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 Supplier. The site shall be cleared and 
cleaned as directed by the NPC.

CW-1.11 Measurement and Payment

No separate measurement and payment will be made for the Supplier's 
Construction Facilities. The cost of furnishing, constructing, maintaining, 
operating and removing of temporary drainage structures, pumping system and 
other dewatering devices necessary to keep construction operations free from 
water, shall be included in the various pay Items in the Schedule of 
Requirements for structures where such care of water is required.
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CW-2.0 CARE OF WATER DURING CONSTRUCTION

CW-2.1 Scope

In accordance with the specifications contained in this seotion or otherwise 
directed, the Supplier 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 Supplier shail be responsible for dewatering foundation areas so that work 
can be carried out on a suitably dry condition. The Supplier shall construct 
drainage ditches, holes, culverts, furnish, maintain and operate at his own 
expense all necessary pumps and other dewatering devices to keep ail work 
areas free from water.

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

CW-2.3 Measurement and Payment

No separate measurement and payment will be made for the Care of Water 
During Construction operations. The cost of furnishing, constructing, 
maintaining, operating and removing of temporary drainage structures, 
pumping system and other dewatering devices necessary to keep construction 
operations free from water, shall be included in the various pay Items in the 
Schedule of Requirements for structures where such care of water is required.
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CW-3.0 ENVIRONMENTAL REQUIREMENTS FOR CIVIL WORKS

CW-3.1 Scope

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

CW-3.2 General Conditions

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

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

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

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

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

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

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

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

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

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

f) Construction/lnstallation shall be carried-out in a manner where 
landslides and erosions are minimized.
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g) Avoid unnecessary opening/clearing of areas outside construction sites 
or destruction of vegetative cover, especially cutting of existing trees; 
and to re-vegetate disturbed areas.

h) Implement biological control measures such as maintenance of 
vegetation buffers (i.e. sodding of grass, planting of creeping vines, 
herbs, shrubs and trees) to shield streams/rivers from sedimentation; 
planting of vegetative cover over 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.

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

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

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

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

CW-3.3 Measurement and Payment

No separate measurement and payment will be made for the Supplier’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

In accordance with the specifications contained herein and in conformance with 
the lines, slopes, grades and extent shown on the plans or otherwise directed 
by the NPC, the Supplier 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 Supplier shall perform clearing and grubbing on the project site. The site 
shall be cleared and grubbed of all trees and brush except particular trees, 
which may be retained by the NPC for preservation. Particular trees to be left 
in place shall be protected from scarring and/or other injuries during clearing 
and grubbing work and other construction operations.

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

CW-4.2.2 Miscellaneous Works

CW-4.3

CW-4.3.1

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

Grading

General

CW-4.3.2

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

Classification of Materials

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

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

CW-4.3.4 Excavation and Fill

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

The NPC may require the modification of slopes and grades according to the 
conditions actually encountered during excavation, but such change or 
modification shall not be construed to mean by the Supplier as a basis for 
additional compensation over and above the contract unit prices.
Any over-excavation performed by the Supplier for any purpose or reason, 
except as may be ordered by the NPC, shall be at the Supplier’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 Supplier.

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 144KPa. In 
no case shall filling and compaction work to be done without the presence of 
NPC’s inspectors. The Supplier shall be held liable for any structural instability 
or damage that might result in consequence to non-compliance of this 
requirement. The Supplier shall institute corrective measures to bring the 
foundation base to a condition or state that will conform to the required bearing 
capacity; and also to repair and make good any damage on the structure to the 
satisfaction and at no cost to NPC.
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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 Supplier 
shall remove and dispose the slide materials and also to trim the slopes as 
directed to leave the slopes in a safe and neat condition all at no additional cost 
to NPC, unless occurrence of such slides is occasioned by causes beyond 
control of the Supplier. 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.

I

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 Supplier shall rebuild such portion of the fill. In the case it is 
determined that the slip-outs was caused through the fault of the Supplier, the 
rebuilding of the fill shall be performed by the Supplier 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 Fiil.

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 Supplier. 
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 
Supplier at no cost to NPC. The Supplier 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

CW-4.6

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 Supplier 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 Supplier.

Environmental Requirements

All construction activities to be performed by the Supplier 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.
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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.

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 various pay items under 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 Supplier) 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.
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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 Supplier 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 Supplier 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 gravei base 
consisting of river sand and gravel as approved by the NPC. The composite 
material shall be free from vegetable matter and lumps or balls of clay, and 
shall be uniformly graded from coarse to fine in accordance with the grading 
requirements shown below:

Sieve Designation 
(Square Mesh Sieves)

50.0 mm (2'’)
25.4 mm (I”)
9.5 mm (3/8’’)

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

0.074 mm (No. 200)

Percentage by 
Weight Passing

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

b. Structural Earth Fill

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

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

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

CW-5.2.4 Structural Backfill

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

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

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

CW-5.3 Construction

CW-5.3.1 Excavation

a. General

The Supplier 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 Supplier 
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 Supplier 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 Supplier 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 Supplier 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 Supplier for additional 
compensation over and above the unit prices for excavation regardless of the 
nature of material excavated. For purposes of measurement, the applicable 
paylines for the excavation under this condition or situation shall be as shown 
on the drawings that show the paylines for excavation and special foundation 
materials.

c. Drainage and Sewerage Pipes and Cable Trench

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

d. Water Supply Pipes

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

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

CW-5.3.2 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 Supplier as 
stated in CW-5.3.1b.
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CW-5.3.4

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

Backfill

CW-5.4

CW-5.4.1

1. Structures. Other Than Pipes

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

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

2. Drainage and Sewerage Pipes

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

3. Water Supply Pipes

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

Measurement and Payment

Structural Excavation

Measurement for payment for structural excavation performed by the Supplier 
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, ail 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. 
Corresponding cost hereof shall be included in the unit bid price of relevant
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item(s) 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.

CW-5.4.2 Structural Foundation Fill

CW-5.4.5

I

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

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.

CW-5.4.4 Structural Backfill

Measurement for payment for Structural Backfill (except backfill for drainage 
and sewerage pipes, appurtenances and other structures of which cost of 
backfill is included in the cost of installed pipes and 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 
payment will be made for Structural Backfill. Corresponding cost hereof shall 
be included in the unit bid price of relevant item(s) 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
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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 Supplier 
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 Supplier and shall conform 
to the requirements of the latest edition of the Standard Specifications for 
Portland Cement (ASTMC150).

Unless otherwise specified, cement shall be ordinary Portland Cement. Type I 
or Type 1P 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

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

CW-6.3.3 Water

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

CW-6.3.4 Aggregates

All coarse and fine aggregates shall consist of hard, tough, durable and clean, 
uncoated particles. All foreign materials and dust shall be removed by 
processing. Aggregates shall generally be rounded and reasonably free from 
thin, flat and elongated particles in all sizes and well graded from coarse to fine.
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CW-6.3.5 Formwork

I

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

Forms shall be wood, plywood, or steel. Wood forms for surfaces exposed to 
view in the finished structure and requiring a smooth form finish, shall be 
plywood. For unexposed surfaces, undressed square-edge lumber may be 
used. Forms for surfaces requiring special finishes shall be plywood, or shall 
be lined with plywood, a non-absorptive, hard-pressed fiberboard, absorptive- 
type lining or other suitabie material. Plywood, other than for lining, shail 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, ail 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

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

CW-6.5 Concreting

CW-6.5.1 Genera]

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

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

Formwork for concrete placed underwater shall be watertight.

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

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

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

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

Tolerance and Variations: The Supplier shall set and maintain concrete forms 
to ensure that, after removal of the forms and prior to patching and finishing, 
no portion of the concrete work will exceed any of the tolerances specified. 
Variations in floor levels shall be measured before removal of supporting 
shores. The Supplier 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.
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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

CW-6.5.7

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

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

Removal of Forms

Formwork shall not be removed without the permission of NPC; where such 
permission, however, shall not relieve the Supplier 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 davs 80%

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

CW-6.5.8 Curing and Protection

Concrete shall be cured for a period of not less than fourteen (14) consecutive 
days by keeping the surfaces of concrete continuously (not periodically) wet. 
Where tongue and groove forms were used and left in place of curing, they
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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 Supplier 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 Supplier’s expense.
The expense of making and curing all concrete specimens including the 
materials comprising the concrete specimens shall be borne by the Supplier. 
The cost of shipping and testing the concrete shall likewise be at the expense 
of the Supplier.

No concreting work on the project will be permitted to be done until NPC 
signifies in writing that, following the performance of the necessary tests, he 
gives his approval to the use of all materials involve in making the concrete.
As work progresses, test cylinders shall be fabricated from the concrete 
samples and tested in accordance with ASTM C31 and ASTM C39. At least 
one set of four (4) cylinders shall be made from each 10 cu.m of the concrete 
placed of each class. Also at least one set shall be made per day for each class 
of concrete placed each day.

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

The compressive strength of the concrete shall be deemed acceptable if the 
average of any consecutive strength tests equals or exceeds the specified 
design strength (fc'), provided no individual test falls below the fc' by more than 
3.50 MPa(500 psi) if fc’ is equal or less than 5,000psi (35Mpa); or by more than 
O.IOfc, if fc’ is more than 5,000 psi (35Mpa).

Concrete deemed to be not acceptable using the above criteria maybe rejected 
unless the Supplier 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 
Supplier 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
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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 concrete which shall be 
measured for separate payment) will be based on the volume of concrete 
placed and accepted within the neat lines of the structure as shown on the 
drawings or in accordance with the manner of measurement set forth in the 
various sections of the Technical Provisions. No deduction will be made for 
rounded or beveled edges or space occupied by the metal items 10 sq. cm. or 
less in cross section, embedded in concrete.

Unless otherwise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for Concrete. Corresponding cost 
hereof shall be Included in the unit bid price of relevant item(s) in the Schedule 
of Requirements which payment shall cover all costs for furnishing all labor, 
materials, including equipment and tools required for concreting work. Payment 
shall also include non-shrink cementitious grout and epoxy grout inside 
foundation block out and above engine base plate and care of water.
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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

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

CW-7.2.1 Bar Reinforcement

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

CW-7.2.2 Sampling

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

CW-7.3 Construction Requirement

CW-7.3.1 Order List for Bent Bars

Before materials are ordered, the Supplier 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 Supplier 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 Supplier.

Shop Drawings for Reinforcino Steel (ACI 315V Indicate bending diagrams, 
assembly diagrams, splicing and laps of bars, shapes, dimensions and details 
of bar reinforcing, accessories and concrete cover. Do not scale dimensions 
from structural drawings to determine lengths of reinforcing steel.
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CW-7.3.2 Fabrication

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

Bars 6mm0 to 20mmO inclusive 
Bars 25mm0 and 28mm0 
Bars 32mmO 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.

CW-7.3.3 Protection of Material

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

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

CW-7.3.4 Placing and Fastening Reinforcement & Miscellaneous Material (ACI- 
301)

All reinforcement bars, stirrups, hanger bars, wire fabric, spirals and other 
reinforcing materials shall be provided as indicated in the drawing or required 
by the specification, together with all necessary wire ties, chairs, screws, 
supports, and other devices necessary to instail 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 permissibie 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.
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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 ail intersections except where 
spacing is less than 30 mm in each direction, when alternate Intersections shall 
be tied. Ties shall fasten on the inside.

Distance from the forms shall be maintained by means of stays, blocks, 
hangers or other approved supports. Blocks for holding reinforcement from 
contact with the forms shall be pre-cast mortar blocks of approved shape and 
dimensions or approved chairs. Layers of bars shall, be separated by pre-cast 
mortar blocks or by other equally suitable devices. The use of pebbles, pieces 
of broken stone or brick, metal pipe and wooden blocks or metal chairs shall 
not be permitted. Unless otherwise shown on the Drawings or required by the 
NPC, the minimum distance between bars shall be 40mm. Reinforcement in 
any member shall be placed and then inspected and approved by the NPC 
before the placing of concrete commences. Bundled bars shall be tied together 
at not more than 1.80 meters intervals.

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

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

Concrete protection for reinforcement shall be as indicated, or if not indicated, 
in accordance with ACI 318.

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

a. Height of bottom bars +6mm above form
b. Lengthwise positioning ±50mm of bars
c. Spacing bars in walls and 

solid slabs
±25mm

d. Spacing bars in beams and 
footings

±6mm

e. Height of top bars ±6mm
f. Stirrup spacing;

(1) For any one stirrup ±25mm
(2) For over-all group ±25mm of stirrup
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Anchors and bolts; including but not limited to those for the machine and 
equipment bases: frames or edgings, hangers and inserts, door bucks, pipe 
supports, pipe sleeves, pipe passing through walls, metal ties, conduits, 
flashing reflects, drains and all other materials in connection with the concrete 
construction shall, where practicable be placed and secured in position when 
the concrete is placed. Anchor bolts for machines shall be set to templates, 
shall be plumbed carefully and checked for location' and elevation with an 
instrument, and shall be held in position rigidly to prevent displacement while 
concrete is being placed.

CW-7.3.5 Splicing

Splicing of reinforcement shall be in accordance with ACI 318, except as 
indicated otherwise or modified herein. Where splices in addition to those 
indicated on the drawings are necessary, they shall be approved by the NPC 
prior to their use. Splices shall not be made in beams, girders, and slabs at 
points of maximum stress. Butt Splicing shall preferably be used over lapping 
for bar sizes larger than 32 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 Supplier 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 Supplier shall ensure that the splice meets the 
requirements specified herein by perfonning 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 Supplier.

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

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

Splice Type Grade 40 Min.Lap

Tension
Compression

24d
20d

But Not Less Than

300mm
300mm

Where d is the diameter of the bar. In lapped splices, the bars shall be placed 
in contact and wired together. Lapped splices will not be permitted at locations 
where the concrete section is insufficient to provide a minimum clear distance 
of one and one-third the maximum size of coarse aggregate between the splice 
and the nearest adjacent bar. Welding of reinforcing steel shall only be done if 
detailed on the Drawings or if authorized by the NPC in writing. Spiral 
reinforcement shall be spliced by lapping at least one and half (11/2) turns or 
by butt-welding unless otherwise shown on the drawings.
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CW-7.4 Measurement and Payment

The quantity to be paid for shall be the calculated theoretical number of 
kilograms of reinforcement steel bars as determined from the net length of the 
steel shown on the drawings, incorporated in the concrete and accepted.

The weight of deformed bars will be computed from the theoretical weight of 
the same nominal size as shown in the following tabulation:

Desianation Size fmm1 Weiaht fka/m)
#2 6 0.222
#3 10 0.616

' #4 12 0.888
#5 16 1.579
#6 20 2.468
#8 25 3.854
#9 28 4.833

#10 32 6.313
#11 36 7.991

Clips, ties, separators and other and related materials used for positioning and 
fastening the reinforcement in place as required by the NPC shall not be 
included in the weight-calculated payment under this item. If bars are 
substituted upon the Supplier’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 Supplier, the extra steel 
shall not be measured nor paid for.

Unless otherwise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for the accepted quantity of 
Reinforcing Steel. Corresponding cost hereof shall be included in the unit bid 
price of relevant item(s) in the Schedule of Requirements which payment shall 
be made in full compensation for furnishing materials, labor, equipment and 
incidentals necessary to complete this item.
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CW-8.0 STRUCTURAL STEEL

CW-8.1 Genera!

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

CW-8.1.1 Submittals

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

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

Certificates of Conformance for the following:

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

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

For high strength bolts and nuts, the Supplier 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.
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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 
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.

CW-8.2.1 Steel

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

Structural Steel; 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, Type B

CW-8.2.3 Accessories:

Welding electrodes and steel structural members shall use:

Rods E70XX electrodes
Non-shrink Grout ASTM C827, non-metallic
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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”.

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

• Marking: Prior to erection, members shall be provided with a painted 
erection mark. In addition, connecting parts assembled in the shop for 
remaining holes in field connections shall be matched marked with scratch and 
notch marks. Do not locate erection markings on areas to be welded. Do not 
locate erection markings in areas that will decrease member strength or cause 
stress concentrations.
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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 handiing or transportation, 
report such condition immediately to the NPC’s Representative and obtain 
approval there from for the methods of correction for straightening, including 
members of steel conforming to ASTM A514.

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

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

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

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

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

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

CW-8.3.5 Tests and Inspections

Visual Inspection of 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.

Not applicable on non-cntical structures/jointa and as directed/reeiuired by NPC Design Engineer.
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CW-8.4 Measurement and Payment

Measurement for payment for structural steel shall be based on the total 
number of kilograms of structural steel placed and accepted and shall 
constitute full compensation for furnishing all labor, materials and equipment 
necessary to complete the item.

Unless otherwise specified in the Schedule of Requirements, no separate 
Measurement and Payment will be made for the item Structural Steel in the 
Schedule of Requirements.
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CW-9.0 REINFORCED CONCRETE FOUNDATION AND ASSOCIATED
STRUCTURES FOR EQUIPMENT AND OTHER COMPONENT 
(DESIGNED/CONSTRUCTED BY SUPPLIER)

CW-9.1 Scope

In accordance with the specification contained in this section, the Supplier shall 
design and furnish all materials, labor, equipment and tools to construct all 
reinforced concreting and relevant works based on the approved drawings or 
as directed by NPC.

CW-9.2 Design and Construction

The design and construction of reinforced concrete foundations and other 
elements for equipment and related component to be furnished by the Supplier 
shall be the responsibility of the Supplier. Reinforced concrete foundations 
shall be designed based on the actual weights, dimensions and relevant design 
parameters of the equipment and structures subject 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 Supplier are as 
follows:

1. Compressive strength of concrete shall be 20.7 MPa at 28 days
2. Reinforcing steel shall conform to Philippine National Standards grade 

DSB 275
3. Compacted sand and gravel bedding shall be 150 mm thick
4. Soil bearing capacity shall be subject to the Supplier’s determination 

and verification at the site
5. Wind velocity shall be based on latest edition of NSCP.
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/pedestais 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.
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CW-9.3 Measurement and Payment

Unless Otherwise indicated in the Schedule of Requirements, no separate 
measurement and payment will be made for the design and construction of 
reinforced concrete foundation and/or other structural elements of the 
equipment and their related components. The entire cost of furnishing of all 
materials, labor, equipment and tools for the entire works shall be included in 
the supply and installation of associated mechanical and/or electrical 
equipment/works where they are required.
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CW-10.0 DRAINAGE SYSTEM AND APPURTENANT STRUCTURES

CW-10.1

CW-10.2

CW-10.2.1

Scope

In accordance with the specifications contained herein, the Supplier shali 
furnish ali 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 Supplier shall also construct or install, where required, appurtenant 
structures like street inlet, street inlet-catch basin combination, manhole, catch 
basin for downspouts, drainage outlets, etc. as well as joints and connections 
as may be required to complete the system.

Materials

Non-Reinforced Concrete Drainage Pipes

Non-reinforced concrete drainage pipes shall meet the requirements of ASTM 
C14.

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 and ASTM C497.

One (1) pipe length shall be taken at random representing a group of fifty (50) 
pipes or fraction thereof of the same size and shaii be submitted for test. Any 
group represented by corresponding test specimens that do not meet the 
strength and other requirements 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

CW-10.3

CW-10.3.1

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.

C. Foundation under Roadways and Parking Areas

Bedding for sewerage and drainage pipes crossing under roadways and 
parking areas with pipe cover (excluding concrete or asphalt pavement) of 60.9 
cm (2 ft.) or less shall consist of 13.79MPa concrete cradle In conformity with 
the dimensions shown on the drawings, or as determined by the NPC.

Construction

Trench Excavation and Backfill

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

CW-10.3.2 Concrete Canal

Concrete canal, open or covered, shall be constructed in accordance with the 
lines and grades shown on the drawings. Class of concrete shall be as 
indicated on the drawings or directed by the NPC.

CW-10.3.3 Appurtenant Structures

Appurtenant structures like street inlet, street inlet-catch basin combination, 
manhole, catch basin for downspouts, catch basin for intersecting perforated 
PVC pipes, septic tank, drain pit, drainage outlets, eto. shall be constructed at 
locations indicated on the plans or at the other convenient locations designated 
by the NPC. All appurtenant structures shall be of 20.7 MPa concrete unless 
otherwise shown on the drawings.
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CW-10.4 Pipe Installation

CW-10.4.1 General

Before any drain pipe is installed, the sand or concrete bedding shall have been 
prepared and approved in accordance with the grade, shape, and dimensions 
shown on the drawings, or as directed by the NPC. No pipe over 45.7 cm (18") 
in diameter shall be laid on concrete bedding until seven (7) days have been 
elapsed after placing the concrete bedding. Pipes under 45.7 cm (18”) in 
diameter may be laid after five (5) days elapsed after placing the concrete 
bedding.

All drain pipes shaii 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 Supplier 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 properly to bring the inside surfaces of jointed pipe ends flush 
even. Sufficient mortar shall be placed on the outside surface of joint to form a 
bead around the joint. Plastering work shall be as directed and approved by 
the NPC. After initial set, the mortar on the outside surface shall be protected 
from air and sunlight with a cover thoroughly wetted earth or burlap. Curing of 
the joint shall be done for a period of at least seven (7) days within which no 
backfill shall be placed on the installed pipeline.
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CW-10.5 Measurement and Payment

CW-10.5.1 Concrete Rectangular Ditch

Measurement for payment for ditch/canal and other channels will be based on 
the number of linear meters of ditch/canal constructed and accepted.

Payment will be made at the corresponding contract unit price per linear meter 
of the pertinent items shown in the Schedule of Requirements. Payment shall 
constitute full compensation for furnishing all labor, materials, equipment and 
tools necessary for the construction of the concrete canal including attendant 
excavation and backfill.

CW-10.5.2 Concrete Drainage Pipes and PVC Pipes

Non-reinforced and reinforced concrete drain pipes, and PVC pipes in place 
and accepted will be measured by the linear meter along the centerline of the 
pipeline.

The quantities measured as provided above, completely installed and 
accepted, will be paid at the contract unit price for each size and kind of pipe 
shown in the Schedule of Requirements. Payment shall constitute full 
compensation for furnishing all labor, material, equipment and tools for 
fabricating, hauling, installing and jointing of pipes. Payment shall also include 
the cost of attendant excavation, bedding and backfilling.

CW-10.5.3 Appurtenant Structures

Measurement for payment of appurtenant structures like street inlet, street 
inlet-catch basin combination, manhole, catch basin for downspouts, septic 
tank, drain pit, drainage outlets, etc. will be based on the number of structures 
constructed/installed and accepted.

The Supplier 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

Unless otherwise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for Bedding. Corresponding cost 
hereof shall be included in the unit bid price of relevant item(s) in the Schedule 
of Requirements which payment shall constitute full compensation for 
furnishing all labor, materials, equipment and tools necessary to complete the 
items.

CW-11.0 SECLUSION FENCE (NOT USED)
CW-12.0 PERIMETER FENCE AND VEHICULAR/PEDESTRIAN GATE (NOT USED)
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CW-13.0 STEEL POLE WITH CROSS-ARMS AND BRACES

CW-13.1 Description

This specification covers the technicai 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;

I

I CW-13.3

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
Tip Diameter 200 mm 200 mm 200 mm 150 mm
Butt Diameter 320 mm 300 mm 260 mm 240 mm
Thickness 4 mm 4 mm 4 mm 4 mm
Shape Octagonal Octagonal Octagonal Octagonal
Minimum Yield
Strength

345 MPa 345 MPa 345 MPa 345 MPa

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 electrical 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:

Depth of Pole Setting
Length of Poles In Earth In F 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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All holes shall be dug in the correct locations and shall be large enough to 
provide for the use of tamping bars all around the poles to the full depth of the 
holes.

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 tamped around the poles to a height of 30 
cm. (12 inches) above ground line and shall be spread sloping radially outward 
until it intersects with the ground surface.

The cross-arms and hardwares shall be assembled and installed properly in 
accordance with the drawings. All nuts and locknuts shall be adequately 
tightened.

Braces such as flat and x-braces, shall be attached where required. The braces 
shall be attached by the Supplier 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.
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PART I - TECHNICAL SPECIFICATIONS 

MW - MECHANICAL WORKS 
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MW - MECHANICAL WORKS
MW-1.0 GENERAL

The Work to be done under this section shall include the furnishing of all 
labor, materials, equipment, tools, and other incidentals for all mechanical 
works enumerated hereunder or as otherwise directed by NPC for the
Supply, Delivery, Installation, Test and Commissioning of 4x50 kW & 
2x25 kW Modular Diesel Generating Sets and Associated Electrical 
Equipment for Hilabaan, Sta. Monica and Tikling DPPs Under 
Package 37.

Ali equipment and materiais to be supplied by the Supplier shall be new 
and unused, of current manufacture, and of the highest grade and the 
best of their respective kinds, and free from defects and imperfections. 
They shall be suitable for their intended purpose and shall comply with all 
applicable regulations, quality, and dimension standards.

The work shall be performed and completed with high quality 
workmanship in accordance with generally accepted modern practice in 
the design, supply, delivery, installation, test and commissioning of 
mechanical equipment and associated works for the safe and reliable 
operation of the 4x50 kW & 2x25 kW Modular DG Sets and Auxiliaries.

The Supplier shall strictly observe the requirements specified in this 
Specific Technical Specifications (Mechanical Works) in conjunction with 
the General Technical Specifications (General Works). The Specific 
Technical Specifications shall take precedence over the General 
Technical Specifications in case of any inconsistency.

MW-2.0 SCOPE OF WORK

The scope of work shall cover mainly of, but not limited to the supply, 
delivery, installation, test and commissioning of 4x50 kW and 2x25 kW 
(Prime Rated Power) Modular DG Sets complete with auxiliary equipment 
and devices, control/monitoring and protection system, including other 
works and services specified in Clause GW-2.0 of the General Works 
specifications.

The Works shall include the preparation of design, technical specifications 
and data, detailed drawings and construction of foundations for all the 
supplied equipment, and all other essential information of the equipment 
to be supplied under this contract.

The Supplier shall supply all anchor/machine bolts, special tools and 
accessories required for mounting/installation of the generating set/s 
including structural steel supports and appurtenances for auxiliary 
equipment.
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MW-3.0 GENERAL MECHANICAL WORKS REQUIREMENTS

I

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 mechanicai equipment and related steel structures shall be furnished 
and installed in accordance with the general requirements of this 
specification, unless otherwise specified in the relevant sections of this 
specification. The specific work to be done shall be as described in the 
relevant sections of this specification and/or shown on accompanying 
drawings.

All mechanical equipment, materials, piping, valves, instruments and 
associated steel supports which the Supplier shall supply and Install and 
which thereafter will be incorporated in the plant shall be new and unused. 
They shall be suitable for their Intended purpose and appropriately 
matched to other items complying with all applicable regulations, quality 
and dimension standards

The Supplier shall provide the services of a qualified erection engineer 
who shall be responsible for the supervision of the erection, installation 
and test of all equipment and materials supplied by the Supplier.

The work shall be performed and completed in accordance with generally 
accepted modern practice in the fabrication, assembly, installation and 
test of all equipment and materials supplied by the Supplier, 
notwithstanding any omission from these Specifications or drawings.

Defect and damages to the equipment resulting from faulty installation 
works shall be repaired and/or replaced by the Supplier at no cost to the 
NPC.

MW>3.2 Equipment Foundation

All equipment and associated structures to be supplied by the Supplier 
under this contract shall be provided with concrete foundation and to be 
installed in accordance with the manufacturer's recommendations and 
applicable codes and standards. The Supplier shall prepare the design 
and drawings of concrete foundations and associated structures for all his 
supplied equipment to conform with the requirements of the relevant Civil 
Works specifications, unless otherwise specified or shown on the 
drawings. All drawings and calculations as required, shall be subject to 
NPC for review and approval prior to construction and erection.
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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

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/incorporated 
in the as-built drawings which shall be submitted by the Supplier for NPC 
review and final approval.

Piping shall be properly arranged such that it will result in neat 
appearance and convenient to operate and maintain. Items requiring 
periodic attention shall be readily accessible from floors or platforms. 
Pipe shall neither obstruct passageways of any kind nor interfere with 
access to other valves or equipment.
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The Supplier shall install the piping system in a thorough manner and with 
good workmanship, in accordance with the construction drawings and 
specifications or as directed by NPC.
All pipes, fittings, valves and appurtenances shall be free from dirt or other 
foreign matters before laying. In the installation of the pipes, care shall be 
taken to prevent the pipes from becoming clogged during the progress of 
the work; should any pipe become either partially or wholly clogged before 
final acceptance of the work, it shall be cleaned out by the Supplier in a 
manner satisfactory to NPC or shall be replaced by and at the expense of 
the Supplier. Open ends shall be temporarily plugged, otherwise, suitably 
closed when necessary. Special care shall be taken in carrying out the 
installation of joints, branches, valves and other fittings.

Pipe sleeves shall be provided for pipe and tubing which penetrates 
platforms, floors, roofs and partitions. Proper flashing shall be provided to 
ensure tightness and water-proofing, where required.

Piping installation shall be sloped to prevent trapping of air bubbles. 
Where required, suitable venting system with valve shall be provided.

Where pipeline are laid underground, the trench shall be provided with a 
cushion pad of at least 150 mm sand and sandy soil bedding materials 
prior to pipe laying, unless otherwise shown on the drawings.

All pipeline excavation shall be backfilled up to the level of the finished 
grade surface in layers of 150 mm and thoroughly compacted, unless 
otherwise shown on the drawing. Backfill materials shall be compactable 
soil taken from trench excavation and approved by NPC. Trench 
excavation, backfilling, concrete works and construction of valve manhole 
shall be done in accordance with the pertinent provisions of the relevant 
Civil Works Specifications.

Pipes to be placed underground shall not be covered prior to the approval 
of NPC. Underground pipes shall be embedded as shown on the 
drawings.

Steel piping to be installed underground shall generally be applied with 
tape wrapping with minimum finished thickness of 1 mm and applied 
spirally with overlap of 50% in all parts of the pipe and fittings or asphalt 
jute of 6 mm thickness, unless otherwise specified. Bitumen-based primer 
shall be applied to pipe before applying the tape. The tape wrapping 
brochures shall be submitted for NPC approval prior to procurement and 
application. The wrapping shall extend for 300 mm beyond the buried 
portion.

All pipes that cross roadways or concrete pavement shall be provided with 
pipe sleeve of steel material or reinforced concrete pipe to protect the pipe 
from various load imposed by passing vehicles, unless otherwise shown 
on the drawing. The pipe sleeves shall extend 600 mm beyond shoulder 
of each pavement side.

After considering site conditions, and in case execution cannot be done 
according to the piping route in the design drawings, on-site changes may 
be acceptable subject to the approval of NPC.
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Flexible joints as well as vibration isolation joints shall be installed as near 
as possible to equipment and devices and shall not be forced to expand, 
extend and compressed. In case flexible joints are long and sagging due 
to own weight, it shall be suspended or supported.

Pipe fittings and unions for screwed piping are to be installed in such a 
way as to be easily accessible for repair and maintenance.

For water piping, after instailation, pipe insides shall be washed 
thoroughly using high pressure cleaning pump. Water for washing must 
be clean enough not to damage the equipment.

For oil pipes, after installation, pipe insides shall be thoroughly blown with 
compressed air to remove all dirt, rust and the likes. If necessary, pipes 
insides shall be soaked thoroughly using acid solution to remove all dirt, 
rust and the likes. All equipment shall be disconnected from the pipes to 
be washed to avoid damage to the units. Acid solution shall be disposed 
in a manner that will not pose hazard to the environment. Thoroughly 
flush the pipe insides with a clean water to wash away all acid solutions 
and let dry before re-connecting the pipes.

All existing facilities, if applicable, which are affected and damaged during 
the installation of piping shall be replaced and/or restored to its original 
appearance by the Supplier at its own expense.

The Supplier shall strictly observe the safety requirements/regulations of 
existing plants during the performance of the work.

MW-3.3.2 Pipe and Fittings

All piping works shall be coordinated with other works at site and with 
existing installation so that interference between piping and other 
structural features will be avoided. In case interference occurs, NPC will 
decide which work is to be relocated.

Unless otherwise specified, all pipes to be used shall generally conform to 
ASTM A 53, Grade B, seamless with a minimum wail 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 Scheduie 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.

Malleable iron, galvanized screwed fittings conforming to ANSI B16.3 
(Malleable iron threaded fittings, Class 150) may be used for Potable 
Water System.
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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 w/ith dimensions in accordance with ANSI B18.2.1 and 
complete with heavy semi-finished head nuts conforming to ASTM A 194, 
Gr. 2H and ANSI B18.2.2.

Equipment and auxiliaries shall be furnished with all required bolts, 
screws, anchor bolts with sleeves, nuts, washers, locking devices, 
washers, gaskets, and other accessories to complete the piping system.

Generally, all gaskets, bolts, nuts and washers to be used in the various 
piping systems shall be new and free from defects and imperfections. 
Materials to be used shall be suitable for the liquid to be handled.

Threads shall be metric. Where required they shall be adequately treated 
against corrosion before dispatch from the works. All threads shall be 
greased carefully during installation except where otherwise specified. 
Split pins or other approved locking devices generally shall be provided 
for nuts which may become loose due to vibration, etc.

Any such rivets, bolts, screws, gaskets, etc., which are considered 
surplus, but not more than 10% of the permanent installation, after the 
installation of the equipment has been completed shall become spare 
parts and shall be wrapped, marked and handed over to NPC.

MW>3.3.3 Piping Accessories

Strainers shall be of simplex type with body stainless steel material and 
flanged ends. Body drain and vent connections shall be included. Drain 
plugs shall be threaded. Screen elements shall be of stainless steel 
construction with minimum 60-mesh size or shown on the drawings. 
Magnets shall be included to trap small iron and steel particles for use in 
fuel oil lines.

Pressure gauges for fuel oil system shall be provided with dampener. 
Each pressure gauge shall be provided with isolation valve. Pressure 
gauge shall be of bourdon tube type with solid front case, and minimum 
size of dial gauge shall be of 100mm 0.

MW-3.3.4 Drains and Vents

Not all piping system vents and drains may be shown on the piping 
drawings. The Supplier shall provide and install vent and drain 
connections at all high and low points, respectively, and as required for 
suitable operation.

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.
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The minimum valve size for venls 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 particuiar 
unit or system is shutdown for maintenance.

All vent lines which are normally operated shall be terminated at least 3 m 
or higher above the highest service platform.

All drain lines which run to waste shall be routed to a suitable drain trench, 
floor drain or sewer.

MW-3.3.5 Pipe Supports

Pipe supports shall be fabricated and installed as required by the piping 
system configuration. If pipe supports required are not shown on the 
accompanying drawings the Supplier shall provide detailed drawings and 
submit to NPC for review and approval.

Pipe supports shall be fabricated and assembled to permit the free 
movement of piping caused by thermal expansion and contraction. The 
design of elements for supporting or restraining piping systems, or 
components thereof, shall be based on all the concurrently acting loads 
transmitted into the supporting elements. Where resonance with imposed 
vibration and shocks occur during operation, suitable dampers, restraints, 
anchors, etc., shall be added to remove these effects. Pipe supports shall 
be spaced as far apart as economically possible, with due consideration 
to assure that the sag of the pipe between supports is within limits that will 
permit drainage and also avoid excessive bending stresses from 
concentrated loads.

All piping shall be installed with supporting devices selected and located 
to insure that the finished system will provide uniform continuous slope for 
draining, that expansion will be so directed as to minimize stresses in the 
piping material, and that all elements will be suitably and substantially 
supported, guided and anchored. Supports at floor or wall sleeves will not 
be permitted.

Riser pipes shall be individually supported. To reduce riser loads, the 
riser supports may be supplemented by the nearest support on a 
horizontal pipe. The horizontal length of pipe between the nearest 
support and risers shall not be longer than the length of the riser 
supplemented by the nearest support. Bends shall have the supports no 
further away from the riser than the radius. Where two rods are used in a 
solid rod riser hanger, each rod shall be capable of taking the entire load.

Piping systems, where flexibility is not required, shall be supported by 
rigid hangers. It shall be designed and fabricated so that they will not 
become disengaged by pipe movement.
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Hanger rods shall be provided with suitable sockets or eyes to permit 
lateral piping movement without imposing a bending moment on the 
hanger rod. The eyes in the rods shall be welded shut. Safe loads for 
hanger rods shall be calculated on the root area of the threads. In no 
case shall hanger rods of less than 10 mm diameter be used for support 
of piping 50 mm and smaller or less than 15 mm diameter rod for 
supporting pipe 65 mm and larger.

When the pipe is covered with insulation and is to rest on the support, 
protection saddles shall be used whenever possible. Protection saddles 
shall be welded to the piping to prevent slipping and/or falling. The saddle 
material shall be the same as the pipe material, however, alloy saddles 
shall not be welded to alloy piping in the field. On lines of 50 mm 
diameter and below where service temperatures are 100 °C and under, 
the pipe shall slide or rest directly on the support and shall be left bare of 
insulation at such locations.

The location and provision of temporary supports required during 
hydrostatic testing shall be the responsibility of the Supplier.

Temporary construction supports shall not be welded to the pipe except 
with approval of NPC and shall be attached in a manner that will not 
damage the pipe. These supports shall be completely removed upon 
completion of construction.

Equipment connections shall not be used to support piping either for 
temporary or permanent support.

MW-3.3.6 Welding

All welding shall be performed by welders and procedures qualified in 
accordance with the requirements of ANSI Code B31.1 "Power Piping" or, 
where applicable, ASME Boiler and Pressure Vessel Code, Section IX.

All welding shall penetrate to the full depth of the pipe. The slag shall be 
cleaned from each weld bead and any defects be removed before the 
next bead is applied. The completed weld shall be cleaned of slag and 
spatter metal on all surfaces.

Welding, preheat and post-weld heat treatment for piping shall be in 
accordance with the requirements of ANSI B31.1 or where applicable, the 
ASME Boiler and Pressure Vessel Code.

All welding, except for small pipe, shall be performed by the electric-arc 
method and where practical, with process controlled automatic machines. 
All pipe weld joints for piping 50 mm and smaller shall be socket weld, 
unless otherwise approved by NPC.

Where weld metal is deposited in successive layers, each layer shall be 
thoroughly peened before the next layer is applied.
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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 compiete penetration and 
fusion at the bottom of the Joint wili be ensured. Pipe and tubing shall be 
accurately cut to measurements shown on the drawings by proper means 
such as machining, grinding or by thermai cutting. Burrs shail be removed 
by reaming.
Welding fittings shali be of the same materiai 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 shail 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 weiding.

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 shaii 
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.

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.
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All regularly operated isolation valves and control valves shall be 
accessible from a permanent floor or access platform.

All valve bodies shall be of the same nominal size as the adjacent piping, 
unless otherwise specified. The internal diameter of valve ends adjacent 
to the pipe work shall be the same as the internal diameter of the 
connecting pipe.

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 sen/ice shall have weatherproof 
protection covers of approved construction.

Valves other than outside screw and yoke type, in size larger than 50 mm 
are to be provided with gate position indicators. Valves shall close 
clockwise.

The drive units of motor-driven valves shall also be provided with 
handwheels for manual operation. The handwheel shall be operable 
under all conditions and shall be independent of the motor drive. It shall 
not be rigidly coupled to the motor drive and shall not compulsory turn 
when the motor is energized.

All valves 65mm and larger shall have a body and bonnet material of at 
least cast iron. Cast steel material shall be used for high pressure or 
temperature applications. Stem, seat ring & seat, wedge or disc shall be 
made of bronze, for high pressure or temperature applications stainless 
steel shall be used. Valves 50mm and below shall be made of bronze 
unless otherwise other materials are approved by NPC.

Gate or globe valves shall generally be used for isolation in the piping 
system. Ball valves or butterfly valves may be used if specified or shown 
on the drawings.

All gate and globe valves, 65mm and over shall be of OS & Y rising stem, 
solid wedge type disc for gate valves and plug type disc for globe valves, 
bolted, bonnet, bolted gland and have flanged ends with the following 
materials of components;

a) Body & bonnet
b) Stem
c) Seat ring & seat
d) Wedge or disc

Cast iron 
Bronze or brass 
Bronze or bronze faced 
Bronze or bronze faced

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.
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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 shali not exceed three threads, 
unless more length is required for adjustment.

MW-3.6 Drives and Gears

All moving parts of machinery including shafts, couplings, collars, 
projecting key heads, gear wheels, rope/belt-drives shall be completely 
guarded to provide full protection. All set screws on revolving shafts shall 
be countersunk or suitably protected. The guards shall be of approved 
design and shall be fitted, where necessary, with inspection 
doors/openings. Ail guards shall be arranged so that they can be 
removed without disturbing the parts of the gears and equipment which 
they protect.

Where practicable gear wheels shall be forced fit on the shaft and in 
addition, shall be keyed adequately to prevent any relative motion 
between the wheel and shaft. Where gears and couplings are secured in 
position by means of keys, they shall be accessible for tightening or 
removal. All keyways shall be machine cut. Couplings and collars shall 
be the shrouded or protected-type, free from projections of any kind.

All bearings shall be mounted in dustproof housings. Base of bearing 
supports shall be machined and shall rest on machined-surfaces.
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MW-4.0 DIESEL GENERATING (DG) SETS

MW-4.1 General

The DG Sets shall be designed and manufactured for maximum safety 
and reliability in accordance with ISO 9001 quality specifications.

The DG Sets shall have the following characteristics at Specified 
Reference Site Conditions:

a. Prime Rated Power Output, kW 50 25
b. Nominal Voltage, V 480 240
c. Power Factor 0.8 0.8
d. Frequency, hz 60 60
e. Number of Phases, 0 3 1
f. Rated Speed, RPM 1800 1800

g- Fuel Consumption @ 100% 
Load (guaranteed) 0.34 0.38

Specified Reference Site Conditions 
Total Barometric Pressure 
Air Temperature 
Charge Air Coolant Temperature 
Relative Humidity

100 kPa 
40 °C 
40 °C 
80%

For different test conditions, the measured prime power output and fuel 
consumption of the DG Sets shall be adjusted to Specified Reference Site 
Conditions using the adjustment formulas in ISO 3046/1 or other 
applicable standards.

Prime Power Output shall mean the power delivered and measured at 
the generator terminal under Specified Reference Site Conditions.

Each DG Set shall be capable of producing the Prime Power Output 
under the most adverse combination of ambient tropical temperature, 
pressure and humidity as specified in Clause GW-3.0 of the General 
Works specifications. In addition, the units shall be able to operate with 
ten (10) percent overload for a period of one (1) hour every twelve (12) 
hours operation.

Each DG Set shall also comply with the Emission Standards of the 
Philippine Clean Air Act as specified in Clause GW-3.4 of the General 
Works specification.

The engine shall be capable of starting from “Cold” condition and 
operating at specified period (Supplier to specify) under load without 
available external AC power for motor driven auxiliaries, except starting 
DC power.

The DG Sets shall be of the same Brand and Model.
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Each diesel engine shall be directly coupled to the generator and shall be 
designed for installation within an enclosure which is weatherproof and 
sound attenuated to conform with the requirements of Clause GW-3.3 of 
the General Works specification and Clause MW-6.0 of this specification.

Each unit shall be complete with all auxiliary equipment required to 
operate the unit including generator control and protection panel (GCPP). 
The GCPP shall be supplied separate from the unit which wiii be instalied 
inside the controi room and shall be in accordance with the requirements 
specified in the relevant Electrical Works specifications and as shown on 
the bid drawings. Push buttons for start/stop, emergency stop including 
selective monitoring/metering instruments shall also be provided at the 
locai control panel mounted on the engine skid per manufacturer’s 
standard, except otherwise specified. Monitoring/metering devices on the 
locai panel mounted on the engine skid shall have simultaneous reading 
with those on the GCPP during operation.

All associated electrical control equipment required for operation of the 
unit as specified in the reievant technicai specifications shail be furnished 
by the Supplier and ready for installation and wired in the unit’s GCPP.

All auxiliary equipment shall be mounted within the confines of the 
common steel base or within the sound attenuated and weatherproof 
enclosure, except as otherwise specified. Auxiliary pumps required for 
the operation of the DG set shall be engine-driven except otherwise 
specified. All interconnecting piping and wiring for equipment mounted on 
the steel base or within the enclosure shall be supplied and shop- 
installed.

The DG set shall be mounted on a common heavy fabricated steel skid 
type base frame complete with anti-vibration mounting pads ensuring 
complete vibration isolation of the rotating assemblies and shipped to the 
plant site in a weather/soundproof enclosure.

Each DG set shall be provided with fully weatherproof and sound proof 
enclosure incorporating preferably an internally mounted exhaust 
silencers (residential type or approved equivalent meeting the specified 
maximum sound level @ 1 meter) and shall be of extremely rugged 
construction in order to withstand rough handling during transport and 
installation.

Provisions for Crane and Forklift unloading of the complete DG set shall 
be engineered, designed, and manufactured as a heavy duty, welded 
steel construction with four point lifting provisions and forklift pockets as 
used on heavy duty construction installations. Details of construction and 
manufacturer’s certification of the lifting provision shall be included in the 
drawings to be submitted 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.
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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. The engine foundation shall be designed such that waste oil 
water can be collected and to be discharged/interconnected to the nearest 
existing 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 othenwise 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.
AN piping shall be butt-welded or flanged. Pipe fittings for 65 mm pipes 
and above shall be seamless, butt weld, minimum of Schedule 40 
conforming to ASTM A 234 Gr. WPB with dimensions to ANSI B16.9.

Flanged joints, when required for removal of the equipment, shall be in 
accordance with ANSI B16.5.

All integral piping 50 mm 0 and below shall be socket-welded in 
accordance with ANSI B16.11, except otherwise approved. All fittings 50 
mm 0 and below shall be 2000 lbs. minimum and in accordance with 
ANSI B16.11.

All oil piping, fittings, and valves shall be shop-fitted, chemically cleaned, 
and oiled.

Gaskets shall be selected based on the nature of the fluid or its 
temperature to be handled. Gasket materials shall not contain asbestos 
in any form.

Flanged bolts shall be hexagonal head machine bolts conforming to 
ASTM A 307 Gr. B with dimensions in accordance with ANSI B18.2.1 and 
complete with heavy semi-finished head nuts conforming to ASTM A 194 
Gr. 2H and ANSI B18.2.2.

Equipment and auxiliaries shall be furnished with ail required bolts, 
screws, anchor bolts with sleeves, nuts, washers, locking devices, 
washers, gaskets, and other accessories to complete the piping system.

Generally, all gaskets, bolts, nuts and washers to be used in the various 
piping systems shall be new and free from defects and imperfections. 
Materials to be used shall be suitable for the liquid to be handled.

All valves shall be designed, fabricated, and tested in accordance with 
ANSI B31.1 and shall conform to the pressure and temperature ratings of 
ANSI B16.34 based on the conditions specified in Clause GW-3.0, Design 
and Duty Conditions of the General Work specifications.
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MW-4.2.1

All DG Set skid-mounted piping that requires outside connection such as 
or fuel, water, exhaust and lubricating oil systems shall be provided with 
flexible joints and/or expansion bellows and matching flange including 
bolts and nuts, as applicable.

The relative experience of the Manufacturer of DG set shall comply with 
the following;

a) The Manufacturer/Assembler should have been in the business of 
manufacturing the equipment for not less than five (5) years; and

b) The Manufacturer of diesel engine should be in the business of 
manufacturing the equipment for not less than ten (10) years.

NOTE: Experience less than what is required will be ground for 
rejection of equipment being offered.

Diesel Engine

General

Each diesel engine shall be of heavy duty compression ignition type, 
water-cooled, pressure-lubricated, four-stroke cycle. In-line type multi­
cylinder arrangement, trunk piston design equipped with exhaust gas 
turbocharger (for 50kW DG set), turbocharged or naturally aspirated per 
manufacturer standard (for 25kW DG set) and charge air cooler, 
electronic governor, direct fuel injection, capable of operating the type of 
fuel oil specified in this specification without entailing frequent 
maintenance and replacement of engine components other than the 
scheduled maintenance at fixed interval.

The engine shall be operated at a rated speed of 1800 rpm using Distillate 
Fuel No. 2 under the site conditions specified in Clause GW-3.0 of the 
General Works specification. However, for the purpose of determining the 
guaranteed prime power output and guaranteed fuel consumption of the 
DG set, the Specified Reference Site Conditions described in Clause MW- 
4.1 shall be used.

MW-4.2.2 Crankcase and Cylinder Block

The crankcase and cylinder block or blocks shall be of high tensile 
strength cast iron and stressed relieved prior to any machining works. 
The block shall be of ample strength and stiffness, and be of proven 
design. The crankcase block shall incorporate mounting feet for bolting 
down the engine. Removable side covers for inspection purposes and 
relief valves incorporating flame traps to guard against damage or injury 
from crankcase explosions shall be included.

MW-4.2.3 Cylinder Liners

The cylinder liners shall be renewable wet type honed to minimize piston 
ring wear, fitted into the cylinder block with suitable seals and with the 
head in position, locked firmly in position,
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MW-4.2.4 Cylinder Head and Valve

I

The cylinder heads shall be of cast construction, suitably cored for water 
cooling passages and included preferable two inlet and two exhaust 
valves per cylinder as applicable. Means shall be provided to prevent the 
valve from dropping far enough to cause damage and double springs shall 
be provided. The valve seats shall be renewable. The valves and seats 
particularly on the exhaust shall be of materials such as stellite to be able 
to resist the severe duty.

Preference will be given to engines with individual heads for each cylinder 
and where the manifolds are left in unit with the removal of one or more 
heads.

Allow for the fitting of maximum cylinder pressure indicator for checking of 
compression and maximum firing pressures of each cylinder. A lever or 
handwheel, which decompresses all cylinders simultaneously, shall be 
provided. Tappet covers shall be separately removable for setting 
clearances.

MW>4.2.5 Piston and Connecting Rods

The pistons shall be designed to withstand the temperatures and 
pressures encountered and machined to produce the correct shape under 
normal operation and incorporate a proven combination of compression, 
oil control and scraper rings. The rings shall be treated by chromium 
plating or otherwise for long life. The gudgeon pin shall be hardened and 
ground and positively restrained within the piston boss.

The connecting rods shall be of high tensile strength forged steel 
construction and incorporate a removable end cap which shall be 
interlocked and/or dowelled to the rod. The piston and connecting rod 
shall be removable either through the cylinder bore or through crankcase 
doors.

Lubricated oil shall be conveyed to the gudgeon pin by drilling 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 injectors are to be fitted for each cylinder head with identical 
high pressure seamless steel pipes from injection pump/s to its 
appropriate injector.

Damping shall be provided in the fuel supply manifold to the injeotion 
pumps to avoid the possibility of high pressures being set up in this 
manifold due to surging.

NATIONAL POWER CORPORATION VI-MW-16



BID DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPPs UNDER PACKAGE 37

VisP22Z1432Se

MW-4.2.7

The fuel pumps are to be controlled by electronic type governing system. 
Suitable drip trays and drain pipes are to be provided to avoid 
contamination of the lubricating oil. Drain pipes shall be provided from 
these trays to collecting tank. Fuel leak-off pipes from the injectors shall 
be taken to the fuel day tank.

Crankshaft and Camshaft

I
Each crankshaft and camshaft shall be of single high tensile strength alloy 
steel forging with hardened and ground bearing surfaces. Unless other 
approved provisions are made, the crankshaft shall be drilled to provide 
lubrication for the connecting rod bearings and incorporate balance 
weights. The shaft diameters shall be sufficient for several regrinds. The 
camshafts shall be gear-driven. The cam followers shall be of the roller 
type.

MW-4.2.8 Fuel System

The basic specification for the diesel fuel oil to be used by the diesel 
engine units shall be as specified in Clause GW-3,5 of the General Works 
specifications.

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

Bidders shall state the range of fuel specifications for satisfactory 
operation of the engine.

A fuel system shall be furnished to regulate fuel flow to maintain constant 
rated engine speed regardless of load variations.

The fuel system shall include separate elevated fuel day tank, electronic 
engine governor, direct fuel injection, fuel metering equipment, primary 
filter/strainer, secondary filter/strainer as required per manufacturer’s 
standard, necessary valves, relief valve, pressure gauges and fuel cut-off 
valves.

Primary fuel filter shall be of type to remove both solid and liquid 
impurities with replaceable element to protect the injection system. 
Secondary fuel filters shall be of replaceable canister type filters.

Simplex strainer with minimum 60 mesh size and stainless steel filter 
element shall be provided.

Each DG set shall be provided with separate fuel day tank of 1,000 liters 
minimum capacity complete with accessories, associated structural 
supports, isolation valves, 50 liters per minute @10 meters discharge 
head cast iron double acting rotary hand pump with flexible hose of 
appropriate materials and size, 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.
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I

The fuel oil day tank shall be a shop-fabricated, all welded construction, 
rectangular or any approved shape and shall be designed and 
constructed in accordance with the requirements of applicable standards 
complete with manholes; inlet and outlet nozzles; and nozzles for vent, 
overflow, drain, sounding, level gauge and switches. Included in the 
supply of the day tank are its structural steel supports with sufficient 
height as required by the diesel engine operating system or as 
recommended by the engine manufacturer and complete with 
mounting/anchor bolts. The structural steel supports shall be pre­
fabricated ready for assembly at site. The tank material shall be of carbon 
steel conforming to ASTM A36 or approved equal with minimum shell 
thickness of 5 mm. Nozzles shall be fitted with flanges, raised face 
conforming to ANSI B16.5. The tank shall be provided with an interior and 
exterior coating. The supply shall include all the necessary materials for 
fixing and installation.

MW-4.2.9 Lubricating Oil System

The lubricating system shall be of forced-feed type to supply oil under 
pressure to all working points such as main bearings, crank pins bearings, 
piston, piston rings and pins, camshaft drive and other moving parts.

The lubrication system shall incorporate full flow oil filtration thermostatic 
valve, pressure and temperature indicators, system pressure reguiator, oil 
cooler, gear-driven pressure oil pump, oil sump and may include a gear- 
driven scavenge oil pump.

Oil Pressure switches shall be provided to prevent the engine from 
increasing speed above idle if the oil pressure is below normal and closes 
down the engine if satisfactory pressure is not achieved within a given 
period.

On start-up, adequate lubricating oil shall be supplied to the engine and 
turbo/supercharger bearings. If required, a DC motor-driven pre-lube oil 
pump shall be provided. The DC motor shall be fed from the 24 volt DC 
system to be supplied by the Supplier.

Each DG set shall be provided with free jet 
centrifuge type lube oil purifier. The lube oil purifier shall have adequate 
capacity to allow the proper treatment of lube oil circuit.

The Supplier shall provide NPC after award of Contract the recommended 
grade of lubricating oil and the names of at least three (3) suitable 
manufacturers and their trade name. Prior to delivery, the lubrication 
piping system of the unit shall be cleaned with flushing oil and the first fill 
of lubrication oil and lubricants to be used during the Testing and 
Commissioning shall be included in the supply.
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MW-4.2.10 Cooling System

The cooling system shall be of sufficient capacity to provide engine jacket 
water, lubricating oil and charge air cooling when the unit is delivering full- 
rated load under the specified conditions.

The system shall comprise all necessary valves, integral pipe works on 
the engine, lubricating oil and charge air coolers, radiator, cooling water 
pump, expansion tanks as applicable, thermostatic valves and 
instruments such as thermometers, pressure gauges and switches, water 
level detectors and other necessary protection devices.

The cooling water pump shall be engine mounted gear driven of sufficient 
capacity to provide engine Jacket water cooling, lubricating oil and charge 
air cooling when the unit is delivering full-rated load under the specified 
conditions.

The radiator shall be designed to permit easy maintenance and cleaning 
of the interior and preferably vertically mounted. Radiator shall be of 
industrial finned tube type for closed circuit cooling system. It shall be 
equipped with an engine driven blower type fan complete with fan guard 
and the fan belts shall have a tension adjustment and belt guard. The 
radiator fan shall have sufficient capacity to maintain the desired cooling 
requirements of the diesel engine. Ball tap valve of bronze material shall 
be provided to interconnect/feed fresh water into the cooling water system 
or expansion tanks, if applicable.

Fan blades shall be of aluminum alloy material or approved equivalent. 
The assembled motor shall be certified as having been statically and 
dynamically balanced and having been non-destructively tested by x-ray 
or other approved method.

The framework of the radiator and other steel parts except machined 
surfaces shall conform to ASTM A36, hot-dipped galvanized, with a 
minimum application rate of 600 g/m2. Bolts and nuts used for the 
structural parts shall also be hot-dipped galvanized. A flexible connecting 
section shall be provided between the radiator and discharge louver 
frame.

Radiator fan discharged air shall be directed upwards from top of the DG 
Sets’ enclosure. Where modular DG Sets 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-4.2.11 Intake Air and Exhaust System

Intake air filter and exhaust silencer shall be adequately sized to prevent 
excessive pressure drop.

Heavy duty dry type intake air filter shall be provided to protect the engine 
from dust and solid particles. Filter shall preferably be mounted on the 
engine and provided with service indicator to show that the filters need to 
be cleaned.
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The exhaust system shall be constructed of corrosion and heat resisting 
material conforming to ASTM A 106 or approved high grade material 
suitable for the exhaust temperature of the unit. Exhaust system shall 
include residential type silencer, stainless steel expansion bellows, tail 
end pipe terminating in a horizontal plane and cut at a 45° angle or per 
manufacturer's installation standard, and necessary bracing needed for 
mounting to prevent transmission of engine vibration to the enclosing 
structure. Exhaust pipe/silencer installed within the enclosure shall be 
thermally insulated. Exhaust silencer shall preferably be installed inside 
the enclosure, except otherwise installed per manufacturer’s 
standard/recommendation and approved by NPC.

Exhaust gas pipe shall be provided with flanged connection and mounting 
supports, and all the required connection bolts, nuts, washers and 
gaskets.

For modular DG set installed at available space within the existing 
powerhouse, extension of exhaust pipe complete with expansion joints, 
spring hangers, pipe supports and associated structures, pipe fittings and 
accessories, and pipe insulation for pipe inside the powerhouse shall be 
provided by the Supplier.
A suitable size of turbochargers for ample supercharging shall be 
provided complete with axial turbine wheel, centrifugal compressor, gas 
inlet casing, air filtration and lubricating system.

MW-4.2.12 Starting System

Each DG set shall be capable of being started, synchronized to the 
system and loaded to the full rating of the unit without dependence upon 
the AC auxiliary power supplies.

Electric starting system shall operate on a 12V or 24V electrical circuits 
per manufacturer’s standard, energized by storage batteries. Circuit 
ground shall be negative.

Electric cranking motors shall be heavy-duty, with capacity to crank the 
engine at sufficient speed to start when conditioned to, and in an ambient 
temperature of 40°C, in conjunction with the specified range of fuel and 
lubricants. The drive mechanism for engaging the starting motor with the 
engine flywheel shall be inherently designed to operate and release 
without the application of heat. Starting system including battery shall be 
adequate to crank the engine for a minimum of three (3) cranking periods 
without overheating. Each cranking period shall consist of 30 seconds of 
constant cranking followed by a 2-minute rest. To protect the engine and 
electric cranking motors. Over Crank and Failure to Crank relays shall be 
provided to prevent excessive cranking period and cranking stress, 
respectively.
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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.

MW-4.3

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.

Governing system

The engine speed shall be controlled by an electronic governor capable of 
isochronous or droop type speed regulation and 115 percent overspeed 
shutdown. The governing system shall be able to maintain engine speed 
within 4% of rated speed from no load to full load generator output. The 
control shall be capable of switching between isochronous or droop speed 
regulation remotely. The frequency at any constant load, including no 
load or idling during start-up. shall remain within a steady state band width 
of rated frequency. The engine governor shall be provided with a 
generator loading control unit.

The Governing system shall have at least the following response 
characteristics or better:

Load Variations 
at rated speed

Maximum change of 
speed as a percentage of 

rated speed

Maximum recovery 
time to within 
steady state 

tolerance (seconds)
a) On full load 

rejection
1

1

Temporary change 15%

Permanent change 
Dependent on droop Setting

15

b) On a change of
load, both on Temporary change 4% 5

and off, by any 
step of 25% of 
the rated load

Permanent change 
Dependent on droop Setting

The steady load speed band shall not exceed 1% of the rated speed. The 
speed droop shall be adjustable from 1 to 8 percent.

The governing system shall allow safe manual, local, and/or remote 
control of the no-load, non-synchronized running speed of the engine from 
90% to 110% of nominal speed to allow synchronizing of the generator.
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MW-4.4

Microprocessor based modular DG set control and governing system shall 
be supplied with portable programmers and driver software necessary to 
operate the units satisfactorily in isochronous or in parallel operation.

Control and Instrumentation

The controls and monitoring of the generating set shall generally be 
performed remotely from the generator control and protection panel 
(GCPP) to be installed inside the existing control room, but selective 
monitoring/metering with start, stop and emergency stop push buttons 
shall also be provided in the local panel mounted on the engine skid or at 
appropriate location within the modular generating set. These selective 
monitoring/metering instruments shall have simultaneous reading with 
those on the GCPP during operation. The GCPP shall conform to the 
requirements specified in the pertinent Electrical Works Specifications.

The DG set’s control system shall be designed for remote start-up and 
speed control including automatic and manual control. It shall be 
equipped with all necessary instrumentation to provide adequate 
monitoring of the unit under all operating conditions including “standby". 
The GCPP shall conform to the requirements specified in the relevant 
Electrical Single Line Diagram.

The DG sets shall also be tripped manually from the control room or from 
the engine in case of emergency.
Instrumentation selected shall be suitable for the application per 
Manufacturer’s standard subject to approval by NPC including those 
specified in the relevant sections of these specifications. Process fluid 
corrosion effects, pressure surge and ambient temperature ranges shall 
be considered in material and housing selection so as to provide safe 
design margin.

The unit shall be capable of being started, synchronized to the system 
and loaded to the full rating without dependence upon the AC auxiliary 
power supplies. The unit shall be capable of accepting load within 
specified time after receiving a start signal. After the unit has been 
running for specified time at full load it may be assumed the AC power 
supplies will be again available.

The unit shall accept the load applied to it up to the overload rating and 
shall automatically control the voltage and frequency during loading and 
unloading.

The locally mounted control panel shall be fitted with a lockable safety 
glass viewing window for easy monitoring or operation. The control panel 
and cable terminal shall be side-mounted or at location per manufacturer’s 
standard and shall accept a complete range of factory designed and 
installed attachments. Emergency stop button shall be provided and 
mounted on the enclosure exterior.
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The lockable safety glass viewing window located at the DG Set 
enclosure shall be provided with the following monitoring indicators/control 
points but not limited to:

a) RPM meter
b) Hours Run Counter
c) Oil Pressure Gauge
d) Oil Temperature Gauge
e) Cooling water Temperature Gauge
f) Start/Stop Pushbuttons
g) Emergency Stop Pushbutton

The DG Set’s GCPP (floor-mounted pedestal type to be installed in the 
existing control room) shall be of manufacturer’s standard design and 
shall contain the monitoring/control points and other 
measuring/supervisory/electrical instruments as specified in the pertinent 
Electrical Technical Specifications which shall include but not limited to 
the following:

a) RPM Meter
b) Hours Run Counter
c) Oil Pressure Gauge
d) Oil Temperature Gauge
e) Cooling Water Temperature Gauge
f) Number of Starts
g) Battery Voltage
h) Ready to Start Light
i) Remote Control Position Indicating Light
j) Generator Breaker Position, close and open

Included In the DG Set’s control and protection panel are the following 
Human Machine Interface Indicators such as:

a) Manual Start/Stop
b) Auto/Remote Start'
c) Test Run-Auto
d) Emergency Stop Button
e) Alpha/Numeric Screen
f) Discrete Status Indicators
g) Fault Reset
h) Local/ Remote Selector Switch

Alarm devices shall be provided for all abnormal conditions that may 
endanger the unit or prevent its starting or running satisfactorily as 
specified in Part II - Technical Data Sheets and relevant Clauses of the 
Electrical Works specifications.

The GCPP shall also be provided with annunciating window complete with 
acknowledge and test lamp push buttons and an audible device located 
on top of the panel. It shall be of modular design, microprocessor-based 
designed for operation on a DC supply.
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The alarm points shall include but not limited to the following:

a) Engine overspeed
b) Lube oil pressure low
c) Lube oil temperature high
d) Cooling water high temperature
e) Exhaust gas temperature high
f) High and low battery Voltage
g) High and low fuel level
h) Failure to Crank Shutdown
i) Over Crank (failure to start)
j) Electrical alarms as required in the pertinent Electrical Works 

Specifications
k) Other Miscellaneous alarms as required for safe and reliable 

operation of the plant
l) Control Switch for Engine Start. Stop and Emergency including its 

auxiliary/associated equipment

MW-4.5 Engine Protection Device

Sufficient protection devices shall be provided for each DG set to shut 
down the engine and simultaneously trip the generator circuit breaker in 
the event of overspeed, high cooling water temperature, low oil pressure 
and other manufacturer's specified mechanical and electrical type of 
faults. The cut-out devices shall incorporate indicating instruments with 
cut-out contacts adjustable over the whole range of the instruments. The 
Supplier shall submit annunciation data indicating the measurement and 
source for all conditions which will initiate protective unit alarm or 
shutdown.

An overspeed shutdown device, operating independently of the governing 
system, shall be provided. This device shall operate in either the manual 
or automatic mode of operation of the DG set.

The following accessories, as a minimum, shall be provided to safeguard 
the engine from being damaged by dangerous operation thereof:

a) A mechanical operated type overspeed trip device to cut-off the fuel 
oil supply to the engine not more than thirteen percent (13%) above 
the rated engine speed;

b) A signal generator type electrical overspeed trip relay operated at an 
adequate speed not more than fifteen percent (15%) above the rated 
speed;

c) An emergency shutdown trip solenoid;

d) A device to shut down the engine in the event of excessive low 
lubricating oil pressure, excessive rise in the engine cooling water or 
lubricating oil temperatures; and

e) Other items in accordance with the Manufacturer’s standard.
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MW-5.0 GENERATOR

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

MW-6.0 SOUND ATTENUATED/WEATHERPROOF ENCLOSURE
Each DG set shall be fully enclosed in a sound attenuated and 
weatherproof enclosure designed to provide a sound pressure level of not 
more than 85 dBA at 1-meter distance measured at any point of the unit.

The enclosure shall be designed to withstand wind velocity of not less 
than 156 MPH (250 KPH) or as specified in the latest edition of National 
Structural Code of the Philippines and accurately dimensioned in 
compliance with the National Electrical Code (NEC), the National Fire 
Protection Association (NFPA) for clearance of all specified items included 
therein, and all applicable fire codes for a structure and application of this 
type. They shall be designed on modular principles with many 
interchangeable components permitting on site repair.

The enclosure shall have elegant appearance that includes acoustic 
baffles for the air inlet and outlet, walls with sandwich mineral wool 
attenuation of reliable quality made of galvanized steel material 
conforming to ASTM A-36 and painted finish. It shall be coated in 
accordance with manufacturer’s standard.

The design and construction shall be modular with side panels, doors, 
louvers and for all component parts to have minimum thickness of 2mm 
(gauge 14). The roof of the enclosure shall meet or exceed the minimum 
gauge requirements specified but, in addition, shall be strengthened in 
such a manner as to support the largest commercially available exhaust 
silencer recommended by the Manufacturer for this application.

Wide opening access doors for easy maintenance of all main components 
shall be provided. The joints of the enclosure shall be of bolted or 
screwed design to allow easy disassembly and assembly during major 
maintenance of the DG set and its auxiliaries. All access doors shall be 
fully lockable to prevent unauthorized access.

All components of the enclosure shall be assembled utilizing stainless 
steel bolts, nuts and washers, hinges and locks. Watertight neoprene flat 
washers shall be used on all roof bolts.

The enclosure shall incorporate internally mounted exhaust residential 
silencers with mounting brackets and are of extremely rugged 
construction in order to withstand rough handling and installation. Tail 
pipe extension shall be provided, terminating in a horizontal plane and cut 
at a 45° 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.
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The DG Set-mounted control panel shall be fitted with safety glass 
viewing window for easy monitoring of operation and located in a lockable 
access door. The monitoring/control points shall be as specified in Clause 
MW-4.4 of this specification. The control panel and cable terminal shall 
be side or front-mounted and shall accept a complete range of factory 
designed and installed attachments. Emergency stop button shall be 
provided and mounted on the enclosure exterior.

The enclosure shall be provided with necessary louvers designed to meet 
engine air requirements and proper ventilation. All louvers with bird 
screen shall be designed to prevent the entrance of driving rainwater but 
shall have sufficient free area to allow for 120% of the total DG Set air 
requirements or per manufacturer’s standard. To guarantee that the 
enclosure is free from any leak and can prevent entrance of rain water, 
Rain Test shall be conducted.

Ail necessary fittings, hoses, shut-off valves, etc., shall be provided to 
facilitate fuel oil/lube oil filling, lube oil and water drain at the exterior of 
the enclosure. Engine crankcase breather pipes shall terminate at the 
exterior of the enclosure directly under the radiator air discharge louver.

The base of the enclosure shall be designed and manufactured as a 
heavy duty, formed steel construction with four (4) point lifting provision to 
support the calculated weight. Details of the base construction shall be 
included with the drawings to be submitted.

Auxiliary interface box shall also be provided which houses the 
electrical/instrument connection terminals for interfacing to the control 
panel external to the DG set.

The enclosure shall contain the battery racks, battery cables, battery 
charger and 12-voit or 24-volt battery capable of delivering at least 3 cold- 
cranking. The battery rack shall be welded to the sub-base with hold 
down bolts with cross over strap.

MW-7.0 INSPECTION AND TESTS

All tests and inspections (shop test, site test and commissioning) shall be 
carried out in accordance with the requirements specified in Clause GW- 
9.0, Inspection and Tests of the General Works Specifications, relevant 
sections of the specific technical specifications (Civil, Mechanical & 
Electrical Works specifications) and respective test procedures duty 
approved by NPC.

When the DG sets are ready for commercial service, reliability test shall 
also be conducted continuously without major failure for a period of eight 
(8) hours or at any programmed/scheduled operating hours available at 
plant site which the DG 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.
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MW-8.0 SPARE PARTS AND TOOLS
Spare Parts and Tools for the DG sets and its auxiliaries shall be supplied 
by the Supplier in accordance with the requirements specified in Clause 
GW-12.0 of the General Works Specification.

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

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

MW-8.1 Spare Parts

Spare parts shall be provided to ensure reliable operation of the supplied 
equipment for one (1) year and shall include spares that will be used 
during the Pre-commissioning/Commissioning Test.

The Spare Parts List to be submitted with the Bid shall be in a form 
specified in Clause GW-12.1- General Works Specifications or in Part II - 
Technical Data Sheets.

The spare parts listed in relevant Sections/Items of 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.

MW-8.2 Tools

The standard and recommended tools for normal/overhaul maintenance 
of the DG sets and associated auxiliary equipment shall be supplied for 
the plant in accordance with the Manufacturer’s standard practice 
including those specified/listed in relevant Sections/Items of Part II - 
Technical Data Sheets.

The Supplier shall submit a detailed Tools list with the Bid in a form 
specified in the Bid form and the corresponding brochures/catalogues of 
the respective tools for approval of NPC prior to delivery at the Plant Site.

All tools shall be handed over to NPC in perfect condition at the time of 
taking over.

MW-9.0 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 otherwise specified in Clause GW- 
11.0 of the General Works specifications.
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The scope shall include adequate supply of touch-up coating 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 DG sets and auxiliaries 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 or as directed/approved during contract 
stage. Application of painting shall be in accordance with the 
recommendation of the coating manufacturer.

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.

MW-10.0 MEASUREMENT OF PAYMENT

I

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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SECTION EW ■ ELECTRICAL WORKS

EW-1.0 GENERAL

This section covers the technical and associated requirements for the Supply. 
Delivery, Installation, Test and Commissioning of 4x50 kW & 2x25 kW 
Modular Diesel Generating Sets and Associated Electrical Equipment for 
Hilabaan, Sta. Monica and Tikling DPPs under Package 37.

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 modern engineering practice.

EW-2.0 SCOPE OF WORK

The scope of electrical work covers the furnishing of all labor, materials, 
equipment, tools and other necessary incidentals required for each project 
site which shall essentially consist of all electrical equipment and materials 
enumerated herein;

Hilabaan Diesel Power Plant

1. Supply, Installation and Test of 2 x 50kW, 480V, 3-phase, 60Hz 
Modular AC Generator and associated auxiliary electrical equipment;

2. Supply, Installation and Test of Generator Control and Protection 
Panel (GCPP) for 2 x 50kW D/G sets equipped with monitoring, 
metering, control, protection and synchronizing equipment/devices;

3. Supply of One (1) Spare each of Circuit Breaker, GCPP Module/ 
Controller, Automatic Voltage Regulator (AVR), and Rotating Diodes 
for 50 kW D/G Set;

4. Supply, Installation and Test of 2 x 75kVA, 480V/13.8kV, 3-Phase, 
60Hz Generator Transformer including grounding materials;

5. Supply, installation and Test of 15kV Fuse Disconnect Switches with 
Lightning Arrester Combination;
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Supply and Installation of Bus Conductor. Line Materials and 
Hardware;

7. Supply, Laying and Test of Power, Control and Instrumentation 
Cables including appurtenances required for the interfacing of 
suppiied equipment;

8. Suppiy, installation and Test of Grounding System inciuding ground 
conductors, ground rods, weld metal powder and other grounding 
accessories;

9. Supply and Installation of Conduit System including Boxes, Fittings 
and Accessories;

10. Supply, Installation and Test of Lighting Fixtures for the Hazardous 
Waste Storage Facility;

11. Supply, Delivery, Installation and Test of Two (2) sets of Job Site 
Cameras to be installed before the start of construction and/or 
installation of equipment; and

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

Sta. Monica Diesel Power Plant

1. Supply, Installation and Test of 2 x 50kW, 480V, 3-phase, 60Hz 
Modular AC Generator and associated auxiliary electrical equipment;

2. Supply, Installation and Test of Generator Control and Protection 
Panel (GCPP) for 2 x 50kW D/G sets equipped with monitoring, 
metering, control, protection and synchronizing equipment/devices;

3. Supply of One (1) Spare each of Circuit Breaker, GCPP Module/ 
Controller, Automatic Voltage Regulator (AVR), and Rotating Diodes 
for 50 kW D/G Set;

4. Supply, Installation and Test of 2 x 75kVA, 480V/13.8kV, 3-Phase, 
60Hz Generator Transformer including grounding materials;

5. Supply. Installation and Test of 15kV Fuse Disconnect Switches with 
Lightning Arrester Combination;

6. Supply and installation of Bus Conductor, Line Materials and 
Hardware;

7. Supply, Laying and Test of Power. Control and Instrumentation Cables 
including appurtenances required for the interfacing of supplied 
equipment;
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8. Supply, Installation and Test of Grounding System inciuding ground 
conductors, ground rods, weld metal powder and other grounding 
accessories:

9. Supply and Installation of Conduit System including Boxes, Fittings 
and Accessories;

10. Supply, Installation and Test of Lighting Fixtures for the Hazardous 
Waste Storage Facility;

11. Supply, Delivery, Installation and Test of Two (2) sets of Job Site 
Cameras to be installed before the start of construction and/or 
installation of equipment; and

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

Tikling Diesel Power Plant

1. Supply, Installation and Test of 2 x 25kW, 240V, 1-phase, 60Hz 
Modular 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 25kW D/G sets equipped with monitoring, 
metering, control, protection and synchronizing equipment/devices 
including grounding materials:

3. Supply of One (1) Spare each of Circuit Breaker, GCPP Module/ 
Controller, Automatic Voltage Regulator (AVR), and Rotating Diodes 
for 25kW D/G Set;

4. Supply, Installation and Test of One (1) 100 kVA, 240V/7.97kV, 
1-Phase, 60Hz Transformer including grounding materials;

5. Supply, Installation and Test of 15kV Fuse Disconnect Switches with 
Lightning Arrester Combination:

6. Supply, Installation and Test of 240V, 1-Phase, 60Hz, Main 
Distribution Panel Board;

7. Supply and Installation of Line Materials and Hardware;

8. Supply, Laying and Test of Power, Control and Instrumentation 
Cables including appurtenances required for the interfacing of 
supplied equipment;

9. Supply, Installation and Test of Grounding System including ground 
conductors, ground rods, weld metal powder and other grounding 
accessories;
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10. Supply and Installation of Conduit System including Boxes, Fittings 
and Accessories;

11. Supply, Installation and Test of Lighting Fixtures for the Hazardous 
Waste Storage Facility;

12. Dismantling and Storage of the existing 25kVA, 240V/7.97kV, 
1-Phase, 60 Hz Generator Transformer including its associated Fuse 
Disconnect Switch with Lightning Arrester Combination, power cables 
and other accessories to be replaced;

13. Supply, Delivery, Installation and Test of Two (2) sets of Job Site 
Cameras to be installed before the start of construction and/or 
installation of equipment; and

14. 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 
applicable governmental regulations and performs under the conditions and 
to the standards specified herein.

The equipment to be furnished shall be complete, with all parts in excellent 
working conditions, of new and high-grade materials and produced with first 
class workmanship. All materials though not expressly called for in this 
Specification but are necessary for the complete and proper operation of the 
diesel generator shall be furnished by the Supplier at no additional cost to 
NPC.

EW-3.0 CODES AND STANDARD

The equipment furnished shall be in accordance with, but not limited to, the 
latest Issues of the following codes and standards, including all addenda, in 
effect at time of purchase order unless otherwise stated in this specification:

ANSI/IEEE American National Standards Institute and/or Institute of 
Electrical & Electronic Engineers 

NEMA National Electrical Manufacturers Association
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MG 1 
WC-5

AB 1 
ICS2

ICS

MG-1
MG-2

Standard for Motors and Generators 
Thermoplastic-Insulated Wire and Cable for the 
Transmission and Distribution of Electrical Energy

Molded Case Circuit Breaker
Industrial Controls and Systems: Controllers,
Contactors and Overload Relays rated 600 Volts
General Standards for Industrial Control and
Systems
Motors and Generators
Safety Standard for Construction & Guide for 
Selection. Installation and Use of Electric Motors 
and Generators

UL

lEC

NFPA

Underwriters Laboratories, Inc. (all parts apply)
44 Rubber-Insulated Wires and Cables
83 Thermoplastic Insulated Wires and Cables
508A Industrial Control Equipment
1063 Machine Tool Wire (MTW) for Stranded Conductor 

Only

International Electro-Technical Commission
60255 Electrical Relays
60044 Instrument Transformer
60071 Insulation Coordination
60060 High Voltage Test Technique
61439 Low Voltage Switchgear and Controlgear
60502 Power cables with extruded insulation and their 

accessories for rated voltages

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

Characteristics of Wires and Cables

ASTM American Society for Testing and Materials

ISO International Standards Organization

9001 Quality System Model for Quality Assurance in 
Design/Development, Manufacture and Testing

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

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.
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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.

EW-4.0 GENERATOR AND AUXILIARIES

EW-4.1 AC Generator

EW-4.1.1 General

This specification covers the technical and associated requirements for the 
supply of diesel generator and associated auxiliary equipment, complete in 
every respect suitable for safe and satisfactory operation of the equipment.

EW-4.1.2 Design Characteristics

The continuous load capability of the generator shall be the specified nominal 
rating measured at the terminal. However, the generator shall be designed 
for continuous operation under normal conditions for 110% of its rated 
capacity without exceeding temperature rise in accordance with ANSI 
standard or equivalent applicable standard.

The generating sets shall be designed to meet the local conditions as 
specified in clause GW-3.0 of the General Works specifications.

The generator design characteristics shall be as follows:

Type

Rated Continuous Output 
Number of Phase 
Power Factor 
Frequency, Hz 
Angular Speed, rpm 
Voltage, V

Excitation Class

Rotating Field Synchronous 
AC Generator

Refer to Technical Data Sheets 
One(1) I Three (3)

0.8 lagging (min.)
60

1800
Refer to Technical Data Sheets

Brushless, Separately 
Brushless, Excited, Permanent

Self-excited Magnetic Generator
(PMG) or equivalent
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Allowable Voltage Variations At rated output, frequency, voltage 
and power factor, the generator can 
operate satisfactorily though the 
terminal voltage at +5% of rated 
value

EW-4.2 Other Characteristics

The single-phase and three-phase synchronous generators shall be drip- 
proof, revolving field, self-ventilated, directly connected to the engine and 
shall conform to applicable standards and additional requirements hereinafter 
stated. All the generator phase leads, neutral and the terminals for the 
temperature monitor shall be brought out to the terminal box mounted solidly 
on the generator frame.

The generator bearings shall be designed to allow minimal stress induced in 
the shaft. Generators rated 500kW and below shall have a single or double 
bearing design.

Design shall be such as to protect mechanical, electrical and thermal damage 
due to vibration, 25% overspeed, or voltages and temperature at 10% 
overload.

EW-4.3 Space Heaters

EW-4.4

Space heater shall be installed on the alternator frame to maintain 
temperature of the alternator above the dew point while not in use. Power 
supply shall be 120/240VAC single phase and shall be sourced from the plant 
available power supply. Automatic control and indicating lights for space 
heater shall be integrated in the generator control and protection panel 
(GCPP). It shall be furnished complete with all necessary relays and 
contactors for automatic operation.

The space heater shall automatically turn-on at predetermined time delay 
when the generator is shutdown to avoid unnecessary operation when the 
alternator is still hot. Likewise, a relay shall be provided as means to 
automatically turn-off the space heater operation when the generator starts 
running.

A manually 2-pole operated circuit breaker shall be provided to open and 
close both sides of the circuit for maintenance purpose.

Unbalanced Load

The three phase generator shall be capable of carrying an unbalanced load of 
10% continuously without abnormal overheating or causing damage to any 
parts of the generator. The generator shall be capable of withstanding 
transient fault conditions which give a rise to a value of hh not exceeding 30 
where:

b is the negative phase sequence per unit current 
t is the time in seconds.
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EW-4.5 Parallel Operation

The generating set/s to be supplied shaii be capabie of parallel operation both 
at regulation and base load with future generator set/s of different 
make/manufacturers and rating/s.

EW-4.6 Generator Stator

EW-4.6.1 Stator Frame

EW-4.6.2

The stator frame shall consist of strong housing built by electrical welded 
steel plates of suitable thickness which have a sufficient degree of sturdiness 
to prevent the occurrence of undue noise or vibration and shall be explosion 
proof.
The supply shall include the bedplate, foundation bolts and all other 
embedded steel parts necessary for erection works.

Stator Core

The stator core shall be constructed from the highest grade silicon steel 
sheets for the lamination. Special attention shall be paid to the insulation of 
the lamination and to the finishing of the edges after stamping.

The stator core lamination shall form several segments, separated by vent 
ducts and each segment shall be perfectly compacted to avoid vibration.

EW-4.6.3 Stator Winding

The stator winding of copper materials shall be formed by coils with Class H 
insulation. Each coil shall be composed by insulating with thermo setting resin 
base insulation in order to prevent the mica migration phenomenon. During 
manufacturing, the coils shall be subjected to special treatment to prevent air 
intrusion between single conductors and insulating materials.

The part of the coil to be embedded in the slots shall be varnished with semi­
conducting varnish, in order to distribute in a uniform manner, the potential 
gradient and to eliminate the potential difference between the slots wall and 
the coil surface.

The stator coils shall be adequately clamped with external rings to prevent 
any deformation or damaged in case of short circuit at the stator terminals. 
The coil end clamp device and covers shall be designed so as to avoid 
vibrations and minimize additional losses.

Temperature detectors shall be provided in the stator slots and at the end of 
the ventilating ducts arranged to receive heat from the hottest spot of the 
windings with appropriate contacts for monitoring, alarm, detection and 
protection of the windings provided at the GCPP. At certain pre-set 
temperature (alarm setting), the temperature detector will trigger an alarm so 
that an adjustment or action before any insulation damage occurs may be 
done. The circuit breaker for the alternator will automatically trip in the event

NATIONAL POWER CORPORATION
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that the temperature detectors measure the winding temperature to be above 
the (shutdown setting) value.

EW-4.7 Generator Rotor

EW-4.7.1 Rotor Core

The rotor core shali 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 overspeed). The rotor forging 
shall be fully examined by radiographic and ultrasonic techniques to 
determine its soundness.

EW-4.7.2 Rotor Winding

The choice of materials for winding and the design, manufacture and fitting of 
the winding coils shall be such as to prevent and avoid permanent 
deformation of the winding during service, considering the conditions of 
operation. The 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 overspeed and carefully 
inspected before assembling into the stator.

EW-4.8 Excitation System

EW-4.8.1 Generai Description

The generator shall be equipped with state-of-the-art digital brushless 
excitation system with high overload and short circuit capability.

The Supplier may offer an alternative excitation system in which according to 
his experience has superior performance. Technical description pertaining to 
the alternative system shall be submitted with the proposal.

EW-4.8.2 Operating Requirements

I

The excitation system shali 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
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I

conditions shall be guarded by the control. Limiting or protective devices 
shali 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 shali be environmentally sealed.

EW-4.8.3 Design Consideration for Excitation System

The excitation system shall be designed for "manuar and “automatic” voltage 
control with AVR unit. The equipment shali 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.

I

EW-4.9 Generator Control and Protection Panel (GCPP)

The Generator Control and Protection Panel to be furnished shall have a 
Generator Control and Protection Module (GCPM), Selector Switch and the 
necessary indicating components/accessories for metering and monitoring of 
the Diesel Generator (D/G) Set/s.

The GCPP to be supplied shall be designed with Generator Circuit Breaker 
included in the panel. Generator Circuit Breaker mounted on the D/G set 
container is not acceptable. The GCPP will be installed inside the plant’s 
control room.

The Generator Control and Protection Panel shall be equipped with the 
following minimum requirements for the operator interface with the diesel 
engine generator in addition to those specified in the Single Line Diagram.

a. Protection and Control

The GCPM shall be capable of automatic & manual synchronization 
and parallel operation to existing and future D/G sets. In “Auto 
Synchronization Mode”, the GCPM shall synchronize the D/G set to 
the existing D/G sets by automatic closing of the breaker. In “Manual 
Synchronization Mode”, the operator shall synchronize the D/G set to 
the existing D/G sets by adjusting the voltage & frequency through the
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Voltage & Speed Trimmer, and manually closing the breaker by 
pressing a button in the GCPM.

The GCPM shall also be capable of automatic load sharing to existing 
and future DIG sets, such as “Fixed / Based Load” and “Power Import 
/ Export" load sharing options.

All interface devices and other accessories necessary for the 
automatic & manual operation of the system shall be provided by the 
supplier.

The GCPM shall be capable to trip the generator circuit breaker for 
electrical and mechanical fault according to calculated tripping 
parameters. It shall be provided with adequate number of input/output 
contacts of suitable rating to carry out the prescribed tripping 
functions, alarm indication, fault recording function and supplementary 
signaling functions as maybe necessary for the initiation of automatic 
closing/tripping or switching control.

The protection relays shown on the drawings are the minimum 
protection required. The Supplier may offer different protection 
scheme in which based on his experience is suitable for the specified 
rating of the Diesel Generator set/s subject to NPC’s approval.

b. Selector Switch

c.

For safety and reliable operation of the D/G set, a Local/Remote 
Selector Switch shall be provided and mounted on the GCPP. In 
"Local Mode", operation of the D/G shall be in the Local Control Panel; 
however, the protection of the D/G through GCPM shall still be active. 
In “Remote Mode”, the operation of the Diesel Generator shall be on 
the GCPP through the GCPM.

Monitoring and Metering

All indicating instruments shall fulfill the requirements for accuracy 
class 0.3 (or better) 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) and 
Data Logger (all data is stored in non-volatile memory so that 
information is retained even when power to the unit is lost);

3. User Programmable Fault Reports;

4. Alternator winding temperature monitoring with alarm/ 
shutdown setting; and
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5. Other metering and indicating instrument as specified in 
Mechanical Work Specifications.

All interface devices and other accessories whether or not expressly called for 
or indicated on the bid drawings but 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-4.9.1 Panel Construction

The panel shall be fabricated from a steel sheet with a minimum thickness of 
2.0 mm, the edges shall be formed into a rectangular pattern so that each 
section is rigid, self-supporting and enclosed. The panel shall be adequately 
protected and secured.

The panel shall be labeled with ISO symbols and comply with protection 
rating of IP 65 for outdoor operation and IP 44 for indoor operation. The panel 
shall also comply with NEMA 12 protection standards.

The panel shall be designed with dimensions not to exceed the size shown on 
the Bid Drawing.

EW-4.9.2 Alarm System

EW-4.9.3

The Generator Control and Protection Module (GCPM) shall distinguish any 
abnormal conditions during operation.

An audible alarm and a flashing light shall be installed in the Generator 
Control and Protection Panel (GCPP) to draw attention for any abnormal 
conditions during operation.
The GCPM, audible alarm and the flashing light shall be interconnected and 
shall function simultaneously for any fault alarm.

Communication Ports

Communication Ports exclusively intended for PLC and SCADA system shall 
be available in the Generator Control and Protection Module (GCPM) and the 
Local Control Panel (if Electronic Control Module is provided) for control, 
protection, synchronization, communication, monitoring & metering of existing 
and future equipment. The communication between various equipment in the 
entire power plant shall be MODBUS and Ethernet-based protocol.
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EW-4.9.4 Terminal Blocks

Terminal blocks shall be mounted so as to give easy access for external 
wiring and termination and shall give clear view of the arrangement of the 
cable tails to allow for future extensions and alterations with an approximately 
25% extra terminals per terminal block.

Every terminal point shall have individual and complete identification on the 
wiring diagram.

EW-4.9.5 Nameplate

EW-4.10

The panel shall be provided with adequately sized nameplate made of black 
surface exposing the white core. In addition, each piece of equipment 
mounted on or inside the panel shall also be provided with nameplate for 
easy and convenient identification.

Generator Circuit Breaker

EW-4.11

The generator circuit breaker shall be as stated in the Technical Data Sheets.

Circuit breaker shall be of the Molded Case Type, 3-pole for 3-phase 
generator and 2-pole for 1-phase generator with 240 Vac control mechanism 
and auxiliary switch and 12/24 Vdc equipped with electronic shunt trip 
mechanism. The circuit breaker shall be capable of “switching-in” the 
generator when synchronizing with one or more units in parallel operation.

Means shall be provided for locally closing and tripping electrically operated 
breakers without opening the door of the breaker compartment.

Where applicable, circuit breaker derating factors shall be applied to 
compensate for factors such as ambient temperature, altitude, frequency, duty 
cycle and enclosure loading.

Equipment Wiring

Equipment interfaced wiring shall be 600V, stranded copper with thermo­
plastic insulation and shall comply with the requirements of IPCEA standard. 
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.
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EW-4.12 Equipment Grounding

All major equipment such as generator, 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 conductor or 
ground connections to the plant existing grounding system as required.

EW-4.13 Spares Parts and Tools

Spare Parts and Tools for the generating sets and its auxiliaries shall be 
supplied by the Supplier in accordance with the requirements specified in the 
General Works Specification and Part ll-Technical Data Sheets.

If found not applicable to the proposed equipment model/design, the Supplier 
shall submit a Manufacturer's certification indicating that the spare parts and 
standard/special tools listed is not applicable to the equipment being offered. 
However. NPC 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-4.14 Inspection and Testing

EW-4.14.1 General

The Supplier shall carry out at his own expenses and all tests necessary to 
ensure the satisfactory design and manufacture of all equipment Is in 
accordance with NFPA 110 to show it is free from defects and will start 
automatically and could operate efficiently at full load.

The Supplier shall include in his bid the cost of test and commissioning of the 
diesel generating set. Hence, the Supplier shall bear full responsibility that 
the equipment has been properly installed, tested and commissioned in 
accordance with the manufacturer’s recommendation, applicable codes and 
standard required including all applicable government rules, regulations and 
ordinances.

EW-4.14.2 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.
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The test methods, measurements and computation shall be in accordance 
with the latest applicable requirements of ANSI and lEC standard and shall be 
submitted for NPC’s approval.

EW-4.14.3 Routine Test

The following Routine Test shall be conducted on the alternator at the 
workshop;

a. For the generator armature, generator field, excited armature and exciter 
field;

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; and

e. Voltage Regulation Test to be conducted with AVR in the circuit with 
reactive loads.

Standard Routine Tests as per relevant ISO standard shall be performed.

EW-4.15 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.

2.
3.

4.
5.

Single Line Diagram showing the Diesel-Generator Set and 
related equipment including basic equipment data 
Outline drawings showing all critical dimensions and weights 
Schematic and wiring diagram of all power and control circuits 
for the engine-generator set and auxiliary equipment showing 
interconnect points and logic diagrams 
Engine-generator Control and Protection panel (GCPP)
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;
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1. Operating Instructions - with description and illustration of all 
switchgear control and indicators and engine and generator 
controls and indicators.

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

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

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

5. Troubleshooting Chart - covering the complete generator set 
showing description of trouble, probable cause and suggested 
remedy

e. Certified Design and Routine Test Results: and

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

EW-5.0 TRANSFORMERS

EW-5.1 General

This specification covers the technical and associated requirements for the 
generator step-up transformer and accessories for use in electric generating 
plants.

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 staled 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 transformer in order for 
the NPC to fully determine the most cost effective of the proposed 
transformer(s) to be supplied considering both cost of losses and first cost.

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 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-winding, kVA Average Sound Level, dB
1-50 48

51-100 51
101-300 55
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301-500 56
750 57
1000 58

Equivalent Two-winding, kVA Average Sound Level, dB
1500 60
2000 61
2500 62

EW‘5.3.9 Tolerances

The transformer shall be designed and manufactured with tolerances in 
accordance with applicable ANSI/IEC/IEEE standards.

EW-5.3.10 Electrical Insulating Oil

The Supplier shall furnish oil with quality suitable as an insulant and coolant 
for transformers. The oil shall be new naphthenic based mineral oil meeting 
the requirements of the latest ASTM D3487 (Standard Specification for 
Mineral Insulating Oil Used in Electrical Apparatus).

The insulating oil of the transformer must have a Polychlorinated Biphenyl 
(PCB) concentration of less than (<) 2 ppm, to be classified as PCB-free. All 
transformers are required to have PCB analysis of its insulating oil conducted 
by a DENR-Recognized Environmental Laboratories.

A Certification from the Manufacturer that the insulating oil is PCB free and 
the Results of Laboratory Analysis indicating the Serial Number of each 
transformer with corresponding Sample ID shall be submitted to NPC.

EW-5.4 Design and Construction Features

EW-5.4.1 General

EW-5.4.2

The transformer design, manufacture and assembly shall minimize vibration 
and shall prevent damage by inherent vibration and stress during operation, 
transportation and short circuits.

Cores

Cores for the transformers shall be constructed of the highest quality, non­
aging high permeability grain-oriented silicon steel. The steel shall be in thin 
laminations, annealed after cutting and rolled to ensure smooth surface at the 
edges.

The laminations must be free from impurities and must receive stress relief 
treatment after punching. The laminations shall be accurately flattened, 
especially at the edges and insulated by suitable procedures with long life 
heat resistant insulating coat.
Both sides of each sheet shall be insulated with a durable, heat resistant 
insulation. The cores shall be held firmly by core clamp and brace to ensure 
adequate mechanical strength to support the winding and to withstand without
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damage or deformation, the forces, caused by short circuit stresses, 
transportation or handiing to prevent shifting of the core laminations.

The core shali be solidly grounded to the tank and shall be provided with 
approved lifting devices or lifting lugs at suitable points of the core assembly 
for core lifting.

EW-5.4.3 Windings

Windings for transformer shall be of the best modern design of conductor 
having constant cross-section and uniform insulation or graded insulation as 
required. The coils shall be wound and supported in a manner to provide 
sufficient oil ducts which will be maintained without constriction.

End coils shall have extra insulation. Coils shall be made up, shaped and 
braced to provide for expansion and contraction due to temperature changes 
in order to avoid abrasion of insulation and provide rigidity to resist movement 
and distortion caused by abnormal operating conditions.

Adequate barriers shall be provided between windings and core and between 
high and low voltage windings. End coils shall have extra protection against 
abnormal line disturbances. Permanent current-carrying joint for splices shall 
be welded or brazed, properly formed and finished, and insulated to conform 
to the basic insulation.

Winding conductor shall be free from scars, burrs and splinters and shall be 
uniformly insulated. Permanent current-carrying joint for splices shall be 
welded or brazed, properly formed and finished, and insulated to conform to 
the basic insulation.

The completed assembly of core and coils shall be vacuum dried, 
immediately impregnated and immersed in dry oil. They shall be adequately 
braced to withstand ocean shipment, short-circuit forces and earthquakes.

EW-5.4.4 Bushing

All porcelains used in bushing shall be wet process, homogenous, and free 
from cavities or other flaws. The glazing shall be uniform in color and free 
from blisters, burrs and other defects. All porcelain parts shall be one piece. 
The bushings of the same rating shall be interchangeable.

Bushing up to 110 kV BIL shall be porcelain bulk type whereas bushings 
above 110 kV BIL shall be condenser-type. In the latter case, the bushing 
shall be provided with capacitance test tap.

Bushings shall have the continuous current-carrying capacity necessary to 
carry the full 65°C rise current. The bushings shall also be capable of 
carrying overload currents as required by EW-5.3.4.
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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.

EW-5.4.5

The HV and LV terminations of the generator step-up transformer shall be fitted 
with suitable insulating shroud. The insulating shrouds shall be manufactured 
through dip moulding 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 forelectric 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. Nitrile rubber gaskets are acceptable. 
Gaskets of neoprene and/or any kind of impregnated/bonded cork or cork 
only are not acceptable. Gasket flanges shall have grooves or metal stops to 
prevent over compression of gaskets. All bolted transformer tank or 
accessory openings shall be gasketed.

Tank

EW-5.4.7

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.

Radiators

Radiators, if to be provided, shall be bolted to the main transformer lank 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.
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EW-5.4.8 Hardware

EW-5.5

All energized hardware, I.e., bolts, nuts and washers shall be made of tinned 
copper alloy material such as silicon bronze or equivalent. All other hardware 
shall be hot-dip galvanized.

Fittings and Accessories

The following transformer accessories shall be included:

EW-5.6

1. HV/LV 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 shroud

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 visible position 
showing the information indicated below. The entries on the plate shall 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 (for 3-phase)
12. Connection diagram (for 3-phase)
13. Short circuit impedance (in %Z)
14. Type of cooling (i.e. OA, ONAN, etc.)
15. Insulation voltage (withstand voltages)
16. Insulating liquid
17. Temperature rise (in °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.
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EW-5.7 Standard and Common Tools

The Manufacturer of transformer shall provide standard/common tools for use 
in the installation of transformer.

EW-5.8 Tests

EW-5.8.1

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

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)
5. Impedance Voltage and Load Loss Measurement

EW-5.8.2 Design Test

EW-5.8.3

1. Winding Resistance Measurement Test
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

I

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

EW-5.8.4 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
10. Transformer Turns Ratio
11. Dielectric Test
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EW-5.9 Failure to Meet Guarantees

Depending on the requirement stated in the Technical Data Sheets, the 
transformer will be tested for compliance with the Manufacturer’s guaranteed 
losses. If the transformer losses, as determined by test, at rated voltage, 
frequency and 100% rated kVA exceed the guaranteed total losses, the 
excess in losses shall be evaluated at the following rated cost and the 
resulting amount shall be deducted from the contract price.

S = 2[(Nl-l){Nlm-Nlg) + (U)(Um-Llg)]

I

Where:

S
Nl-l
Nlm

Nlg

Ll
Llm

Llg

Amount to be deducted from the Contract Price
Cost of No load losses equivalent to Php 300/Watt
Measured no-load losses expressed in Watt
Guaranteed no-load losses as stated on the Technical Data
Sheets
Cost of Load Losses equivalent to Php 250/Watt
Measured load losses expressed in Watt
Guaranteed load losses as stated on the Technical Data
Sheets

When the excess of the total losses reaches five percent (5%), NPC shall 
have the right to reject the transformer for which such excess is verified 
during the factory acceptance test.

Successful Bidder shall promptly provide NPC one (1) original and three (3) 
certified copies of all test data and reports on the transformer.

EW-5.10 Data and information to be Submitted After Award of Contract

The following documents shall be submitted after award of contract for NPC’s 
review and approval prior to procurement and installation of the supplied 
equipment and materials:

1. Brochure/Catalogues of the transformer
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
6. Field Test to be Performed and Certified Test and Inspection Reports 

duly signed and witnessed by NPC representative.
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EW-6.0 SWITCHYARD EQUIPMENT AND APPURTENANCES

I EW-6.1

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.

Fuse Disconnect Switch with Lightning Arrester Combination

This specification covers the supply and delivery of fuse disconnect switch 
with lightning arrester combination for use in various diesel power plants.

The materials furnished shall be in accordance with, but not limited to, the 
latest issues of the Applicable Codes and Standards, including all addenda, in 
effect at time of purchase order unless otherwise stated herein.

I
EW-6.1.1 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 corrosion and rust.

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 arms.

The cutouts are intended for use with buttonhead-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 buttonhead 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.
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Lightning Arrester

Gapless arresters shall have elements fabricated from non-linear resistance 
metal oxide materials to perform both the surge discharge and power 
frequency resea! functions.

Arresters of this type shall be protected in a hermetically sealed wet-process 
porcelain jacket, which shall have a high creepage distance and a high 
dielectric strength.

The primary terminals shall be suitable for the connection of the type and size 
of conductors specified in the Technical Data Sheets which can be either 
copper or aluminum conductors without use of bimetal inserts.

The arrester shall be supplied with a cross-arm mounting bracket that 
conforms with the requirements of NEMA or with appropriate bracket as a 
cutout arrester combination on it.

All mounting bolts and conductor connection shall be provided with lock 
washer. Lock washers shall be fabricated from material that complies with 
the requirements as per ANSI standard.

All exposed steel or iron part of the arrester shall be hot-dipped galvanized in 
accordance with ASTM standard.

The Supplier shall submit for approval the brochures and/or catalogues with 
complete technical specification of the fuse cut out with lightning arrester 
combination including mounting brackets and accessories.

EW-6.2 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.

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

EW-6.2.1 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

NATIONAL POWER CORPORATION VI-EW-25



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLiNG DPPs UNDER PACKAGE 37

VisP22Z1432Se

I

I
I

aluminum wires shall lie naturally in their position in the stranded conductor 
and, when the core and/or the aluminum wires are cut, the wire ends shall 
remain in position or be readily replaced by hand and then remain 
approximately in position.

The aluminum shall be of the higher purity commercially obtainable which 
shall not be less than 99.5%. The type of conductor to be supplied shall be 
stated in the Technical Data Sheets and shall be manufactured according to 
the applicable ASTM or equivalent lEC standards.

The completed conductor shall be smooth, free from nick, burrs, aluminum or 
steel particles, dirt and excessive die grease. The conductor shall be 
absolutely free of copper dust and copper particles.

Clamps

Aluminum strain clamps and suspension clamps for aluminum conductor, if 
required In the Technical Data Sheets, shall have Its clamp bodies and 
keeper pieces, made of high strength and heat treated cast aluminum alloy. 
Cotter bolts, U-bolts, nuts, and lock washers shall be hot dip galvanized steel. 
Cotter pins shall be made of stainless steel. Slip strength of the strain clamp 
shall be not less than 85% of the rated ultimate strength of the conductor.

Cross Arms

The cross arms to be supplied for this project shall be in accordance to ASCE 
manual 72 “Design of Steel Transmission Pole Structures”. The materials 
shall meet ASTM A-570 specification (36 KSI min. steel strength) while the 
galvanizing shall be in accordance with ASTM A-123 specification.

Insulators

Insulators to be utilized in the project shall be in accordance to ANSI Class 
55-3 for pin. Class 52-1 for suspension. Class 53-2 and Class 53-4 for spool 
standard as to material, ultimate tensile strength, leakage, distance, etc.

Line Hardware

Line hardware shall be made either of aluminum alloy, malleable iron or 
ductile iron with tensile strength in accordance with ANSI standard.

Bolts

EW-7.0

EW-7.1

All bolts such as carriage, double arming, oval, machine, etc. shall be hot dip 
galvanized as per ASTM A-153.

MAIN DISTRIBUTION PANEL

General

This specification covers the technical and associated requirements for the 
Main Distribution Panel.
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EW-7.2 Technical Characteristics and Requirements

a. Rated Voltage
b. Frequency
c. Rated Current, Bus
d. Rated Current, Main CB
e. Short Circuit Current
f. Installation Type (Outdoor/lndoor)
g. Degree of Protection
h. Metallic Structure
i. Busbar Type 
]. Connections
k. Circuit Breaker Type

- On
- Off

240 V 
60 Hz

Refer to Bid Drawings 
Refer to Bid Drawings 
Refer to Bid Drawings 

Indoor 
IP 42

Sheet steel gauge 2mm 
Tinned copper 

Bolted
Compact with solid state 
adjustable trip unit with 
built-in overcurrent and 

thermal magnetic elements 
Yes 
Yes

I

I

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.

EW-8.1.1 Insulation

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

EW-8.1.2 Jacket

NATIONAL POWER CORPORATION VI-EW-27

iDI



BID DOCUMENTS

SECTION V! -TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPPs UNDER PACKAGE 37

VisP22Z1432Se

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

EW-9.0

All multi-conductor cables shall be bundled together with non-hygroscopic 
fillers to assure a smooth circular assembly. A lapped core binding tape shall 
be applied over the assembly.

EW-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.

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, 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.

I

I

I

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 
be made with the relevant part of the civil works related to foundations. If the 
calculations proved after the application of all engineering possibility that 
touch and step voltages are still higher than permitted and consequently the 
Supplier managed to design the earthing and grounding grid in such a way to 
obtain the lowest touch and step voltage value, all documents including 
limitation and justification shall be provided to the NPC for approval.
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I
If in case the actual measured resistance of the Supplier-designed and 
installed ground grid is higher than specified in the Technical Data Sheets, 
the Supplier shall install, at no extra cost to the NPC, additional grounding 
rods, mats, grounding electrodes, etc., until the field-measured resistance is 
equal to or less than the specified value.

The ground grid shall be composed of a system of copper conductors buried 
approximately 60 cm beneath the surface of the earth, excluding crushed rock 
surfacing. Driven ground rods shall be installed at regular Intervals and 
connected to the grounding conductor at grid nodes. A minimum of four (4) of 
the specified ground rods must be installed (one at each corner of the ground 
grid). The Supplier shall determine the spacing of ground grid conductors 
and the total number and location of ground rods and their lengths (single or 
two or more coupled sections).

EW-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.

Ground rods shall be driven to a depth such that the top of each rod is at the 
same elevation as the ground grid and shall be bonded to the ground grid 
conductors by suitable exothermic connections.

EW-9.2.3 Exothermic Welding Materials

The Supplier shall supply exothermic welding materials for cable-to-cable, 
cable-to-ground rod and cable-to-steel structure grounding connections. The 
Supplier should submit detailed information describing the proposed process.

EW-9.2.4 Grounding Hardware

Terminal Lugs

Terminal lugs shall be one hole, socket type, rounded edge lug, cast of high 
strength corrosion resistant copper alloy. Machine screws, nuts, and washers 
used with the lugs shall be bronze
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EW-9.2.5 Steel Structure Grounding

All generating plant metal parts such as structures, equipment, cable trays, 
fence, etc. shall be connected to the ground grid by suitable ground 
connections.
If there is any possibility for a conductor to fall down on a steel structure, this 
structure must be connected to the grid with a connection able to sustain the 
earth fault current.

EW-9.2.6 Equipment Earthing

Power Cables

The lead sheath or armor (shield) of the MV power cables, if to be provided, 
shall be earthed by connecting a flexible braid to the shield. This shall be 
done at both ends of each cable. Cable end boxes shall be earthed with 
copper cable connection on one of the mounting bolts.

Lighting Poles

Poles for lighting shall be connected to the earthing grid with 22 mm2tln- 
anneaied copper conductor (one connection for each pole).

Other Metallic Structures

Other types of metal structures within the diesel plant area, not mentioned 
thereto, shall be connected to the earthing grid.

Major equipment shall be equipped with at least two (2) terminals or suitable 
grounding pads of adequate size to accommodate at least two fixing screws 
for proper connection to the earthing system.

EW-9.2.7 Powerhouse / Containerized Control Room 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 take-off structure or station shall be connected to the 
earthing system at appropriate connection point along the fence and at ali 
corners and gate posts.
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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 tools, 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-10.0 CONDUIT SYSTEM

This specification covers the technical and associated requirements for the 
supply, laying and installation of conduits as required within the plant 
complex, including associated fittings, accessories (elbows, tees, steps, 
crossings etc.), supporting racks and brackets and all hardware.

All materials and parts which are not specifically mentioned herein but are 
necessary for the proper laying and installation of conduits shall be furnished 
at no additional cost to NPC.

EW-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:

a. Plug and fillers, coupling and bends;
b. Spacers, inserts and ties for conduits;
c. Conduit splicing solvent and connector material for uPVC conduit, if 

uPVC conduits are used;
d. Fire barriers, duct and conduit sealant; and

Conduit edges shall be reamed and smoothen to avoid damage to cable 
outer sheath during cable installation. The conduits shall have the following 
characteristics;

a. High mechanical strength
b. Corrosion resistant
c. 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.
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During installation, due precaution shall be taken to protect the conduit and 
threads from mechanical injury. The ends of the conduit shall be seated 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.

Metallic Conduits (If specified)

Rigid metallic conduits shall be hot-dipped galvanized. The inside of the 
conduit shall have stove enamelled coating to prevent erosion and assure 
smooth wire pulling.

Meta! fittings and cover shall have the same property and finish as that of the 
metallic conduits.

I

EW-11.0

EW-11.1

Rigid metal expansion joints, where required, shall be of standard 
manufactured product, of watertight construction, equipped with approved 
means to provide electrical continuity of the conduit runs, zinc-coated, and so 
designed as to prevent damaged to the cables. They shall permit a small 
amount of transverse movement as well as the longitudinal movement.

Non-Metallic Conduits

Where non-metallic conduits are allowed to be used by NPC, it shall be made 
of unplasticized polyvinyl chloride (uPVC) smooth walled inside and outside, 
coloured red-orange, schedule 40.

The uPVC conduits shall be non-corrosive and weatherproof, resistant to the 
attacks of acids and alkalis and must have a self-extinguishing property, 
hence shall not support combustion. It shall resist corrosion, rust and scale,

OTHER SITE REQUIREMENTS

Job Site Cameras

This specification covers the supply, delivery and installation of job site 
cameras for the use in the monitoring and documentation of construction of 
diesel power plants.
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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-11.1.1 Technical Characteristics and Requirements

The job site cameras to be supplied shall be DC supply operated and battery- 
operated cameras. It shall be designed to monitor the construction of diesel 
power plants and access areas for a routine documentation.

At least two (2) sets of job site cameras must be installed first before works 
shall be done in the sites.

The Supplier shall define the focusing ranges and allowable minimum 
distance in accordance with the layout at site.

In normal operation, the job site camera provides monitoring of the 
construction sites. For full coverage of the cameras, the job site cameras 
shall be installed in an elevated area within the site while is out of reach of the 
construction equipment. It shall include mounting supports for the ease of the 
installation.

The job site cameras must have the functionality and adaptability in the 
construction site. It shall have a 100% reliability without affecting the 
implementation.

I

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 specified in the 
specifications. It shall have a dust proof and weather resistant protective 
enclosure complying with the technical requirements.

Technical Requirements:

a. Type

b. Quantity

c. Control Display

d. Image Sensor 
Resolution

e. View Angle

Time-Lapse Camera

As specified in the 
SOR

Thin-Film-Transistor (TFT) 
Liquid Crystal Display (LCD)

At least 1.3 
Megapixel CMOS

At least 110 degrees
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EW-12.0

EW-12.1

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)

1280 X720

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

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.

FACTORY ASSEMBLY AND TESTS

General

I
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-12.2 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.
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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-12.3 Other Requirements

The Supplier shall submit the following Factory Test Results:

Generator

a. Duly Certified Factory Type Test Results
b. 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:

a. Routine Test Results per lEC or equivalent UL standard
b. Manufacturer’s Track Record
c. Brochure with cable ampacity rating including correction factor at 

40°C.

EW-13.0 DATA AND DOCUMENTATION REQUIREMENTS

Supplier-furnished data and information shall be guaranteed performance 
data, predicted performance, interface requirements and construction 
features of all Supplier’s furnished equipment. The accuracy of such 
information and its compatibility with overall performance requirements 
specified by NPC are the sole responsibility of the Supplier.

EW-13.1 Data and Information to be Submitted with the Proposal

Supplier shall furnish with his proposal the filled-out Section E-1.0 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-out Sections E-2.0 
to E-9.0 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.
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EW-13.3 Data and Information to be Submitted During Implementation

The following shall be the full technical data requirement of equipment 
indicated in Sections E-1,0 to E-9.0 of the Technical Data Sheets and EW- 
11.0 of this specification which shall be submitted by the Supplier together 
with Manufacturer’s brochure/drawings during the Implementation stage.

E-1.0 AC Generator

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

AC Generator
E-1.1 Manufacturer 6v Supplier
E-1,2 Place of Manufacture Bv Supplier
E-1.3 Generator Model Bv Supplier

E-1.4 Type

Rotating Field Synchronous 
AC Generator

Self-excited 
with AVR

PMG Type 
with AVR

E-1.5 Minimum Rated Power Output 
at 0.8 Power Factor, kW 25 50

E-1.6 Dutv/Ooeration Continuous
E-1.7 Overload Caoabilitv 10% of rated power output
E-1.8 Rated Vollaae. V 240 480
E-1.9 Freauencv. Hz 60
E-1.10 No. of Phase 1 3
E-1.11 Windina Pitch 2/3
E-1.12 Rated Soeed 1800

E-1.13 Insulation Class for both the 
armature and field windinos Class H

E-1.14 Temperature Rise at rated 
load Class F

E-1.15 Generator Winding
Connection N/A

Wye
connection 
with neutral

E-1.16 Number of Leads 4 6
E-1.17 No. of Pole Bv Supplier
E-1.18 No. of Bearinq Bv Supplier

E-1.19 Allowable Voltage Variations

At the rated kVA, frequency, 
voltage and power factor, the 

generator can operate 
satisfactorily though the 

terminal voltage may vary at 
+ 6.0% of rated value

E-1.20 Winding Temperature
Detector To be provided

E-1.21 Space Heater To be provided
E-1.22 Efficiencv

a. 100% Load > 85%
b. 75% Load Manufacturer's Data

E-1.23 Guaranteed Losses at 100% 
rated kVA at 0.8 PF Manufacturer's Data

E-1.24 Guaranteed Losses at 75% 
rated kVA at 0.8 PF Manufacturer’s Data

E-1.25 Damoer Windina To be provided
E-1.26 Telephone Interference THF is better than 2%

E-1.27 Radio Interference Equipped with RFI 
suppression
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-1.28

Designed to withstand a 
momentary excess current of
1.5 times of rated current for 
not less than 2 min.

Yes

E-1.29 Overspeed 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 Coollna System Totally Enclosed aircooled
E-1.32 Protection Class IP 23

E-1.33 Sustained Short Circuit 
Capability Yes

Excitation System

E-1.34 Type Brushless,
Self-excited

Brushless, 
Separately 

Excited. 
PMG or 

equiyalent
Automatic Voltage Regulator (AVR)
E-1.35 Manufacturer Bv SuDDlier
E-1.36 Place of Manufacture By SuDOlier
E-1.37 Model By Supplier
E-1.38 Type Diaital

a. Capable for Parallel 
Ooeration Yes

E-1.39 Input Reaulrements Manufacturer's Data
E-1.40 Continuous Outout Manufacturer's Data
E-1.41 Regulation, % + 0.5% in steady state with 

rapid response time
E-1.42 Resoonse Time, ms Manufacturer's Data
Test Reaulrements
E-1.43 Test Requirement

a. Routine Test to be 
Performed Yes

b. Certified Design and
Routine Test Reports to 
be submitted

Yes

E-2.0 Transfomer

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 Suppliei

E-2.4 Minimum Rated Capacity, 
kVA 100 75

E-2.5 No. of Phase 1 3
E-2.6 Rated Voltaae

a. Primary, kV C.24 0.48
b. Secondary. kV 7.97 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 Bv Supplier
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-2.8 Tvoe of Coolina ONAN
E-2.9 Type Two-windinq 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. Temoerature Rise 65 °C

E-2.14 Neutral Solidiv around
E-2.15 Windinq Connections

a. H-Winding Additive Wye with 
Neutral

b. X-Windinq Additive Delta
E-2.16 Insulation Level

Nominal Voitaqe Level (kV)
a. H-Windinq 7.97 j 13.8
b. X-Windinq 0.24 1 0.48
Highest Voitaqe Level (kV)
a. H-Windinq 15
b. X-Windinq 1.2
Basic Impulse Level fkV)
a. H-Windinq 95
b. X-Windinq 30

E-2.17 Windinq Material 100% Copper
E-2.18 Vector Grouo N/A YNdll
E-2.19 % Impedance at Rated kVA Manufacturer's Data

E-2.20
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-2.21 Short Circuit Capability In accordance to
ANSI C57.12-2000

E-2.22 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. Creepaqe length, mm 465
f. Color Brown

E-2.23 Coolinq
a. Coolina Medium Air and Oil
b. Temoerature

b.1 Temperature of 
cooling air, not to 
exceed

40°C

b.2 Average temperature 
of the coolinq air 30°C

E-2.24 Temoerature Indicator
a. Supply of dial type 

winding temperature 
indicator mounted on the 
transformer for top oil and 
hot spot temoerature

Yes
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-2.25 Sudden Pressure Relay To be provided

E-2.26 Taps 7.97 kV± 13.8 kV ±
2x2.5% 2x2.5%

E-2.27 Transformer Protection As shown on the Single 
Line Diagram

E-2.28 Insulatinq Oil
a. Insulating Oil shall be 

mineral oil In accordance 
with ASTM D3487

Yes

b. Additional Prooerties
b.1 Min. Flash Point, °C 

fASTM D92t 145
b.2 Pour point, max °C

(not hioherthan -40
b.3 Kinematic. Viscosity 

at 40°C Max 12
b.4 Elect. Breakdown limit 

(iEC 60156) Min. 30
c. Polychlorinated Biphenyls

fPCBs) free Yes
c.1. Polychlorinated

Biphenyls (PCBs) free 
Certification

To be submitted

d. Oil Test Results/Analysis
from DENR - accredited 
testinq firm

To be submitted

E-2.29 Weight of Oil, kg Manufacturer’s Data
E-2.30 Total Weight, kq Manufacturer’s Data
E-2.31 Dimension Manufacturer's Data
E-2.32 Ground Terminal Connection Suitable for 100 mm2 

copper conductor
E-2.33 Test Requirements

a. Certified Design and
Routine Test Reports to 
be submitted

Yes

b. Routine Tests to be 
Performed

Yes

E-3.0 Generator Control and Protection Panel

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-3.1 Manufacturer By Supplier

E-3.2

Each GCPP to be supplied
shall be equipped with 
metering, status, alarm and 
trip Indication light,
synchronizing devices,
protection relays as shown on 
the bid drawing

Yes

E-3.3 Class (indoor, outdoor) Indoor

E-3.4
All Protection. Control,
Monitoring and Metering shall 
be operational during Manual 
and/or auto synchronization

Yes

E-3.5 No. of Phase (Generator) 1 3
E-3.6 Generator Circuit Breaker

a. Manufacturer By Supplier
b. Model By Supplier
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

c. Continuous Current Rating Refer to Single Line 
Diagram

d. Construction Molded Case Circuit 
Breaker

e. Type
Compact with Electronic 

Trip Unit and remote 
control functions

f. Symmetrical Current Refer to Single Line 
Diagram

E-3.7 Enclosure Details
a. Protection Class IP 44
b. Metal Steel Sheet 

Thickness, mm 2

c. Cable Entrance Bottom
d. Dimension (L x W x H), 

mm Refer to Bid Drawing
e. Weioht. kq Manufacturer's Data
f. All materials are non* 

hygroscopic to prevent 
fungus growth

Yes

g. The GCPP shall be 
provided w/ nameolate 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-3.8 Programmable Logic
Controller Included

E-3.9 Metering System
The metering device to be
provided shall consist 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
q. kVAR Included
h. Running Hour meter Included
i. Alternator Winding

Temperature Included
j. Other engine metering

required as specified in 
Mechanical Specifications

Included

E-3.10 Monitoring System
a. An Annunciator Window

with Common Audio
Aiarm & Trip indication for;
a.1. Monitoring of abnormal

conditions during
operation of the system 
including generator and 
transformer protective 
devices

Included
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

a.2. Detection of alternator 
windino temperature Included

b. Data Logger and Event 
Recorder Included

c. User Programmable Fault 
Reoorts Included

d. PLC Failure, Circuit Breaker 
Status {On, OFF. Trip), 
Enoine Start/Stoo. etc.

Yes

e. Other engine monitoring 
required in M-10.0 of the 
MW-TDS shall be included 
in the GCPP

Yes

E-3.11
Capable of Load Sharing 
Function for Base/Fixed Load 
and Imoort/ExDort Power

Yes

E-3.12

The Supplier shall provide all 
the required Generator 
Protection devices for the all 
the D/G set ratings as shown 
on Uie Sinale Line diaoram

Yes

E-3.13 Test Reauirement
a. Routine Test to be 

Performed Yes

b. Certified Routine Test 
Reoorts to be Submitted Yes

E-4.0 Main Distribution Panel

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-4.1 Manufacturer By Supplier
E-4,2 Rated Voltage 240 V
E-4.3 Frequency 60 Hz
E-4.4 Short Circuit Current By Supplier
E-4,5 Installation Type Indoor
E-4.6 Degree of Protection IP 44
E-4,7 Metallic Structure Sheet steel gauge 2mm
E-4.8 Busbar

a. Material Tinned copper

b. Ampacity (min.), A Refer to Single Line 
Diaoram

E-4.9 Connection Bolted
E-4.10 Main Circuit Breaker

a. Manufacturer By Supplier
b. Model By Supplier

c. Continuous Current Rating Refer to Single Line 
Diaoram

d. Construction Molded Case Circuit 
Breaker

e. Type

Compact with Solid state 
adjustable tnp unit with 
built-in overcurrent and 

thermal maonetic elements
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

f. Symmetrical Current Refer to Single Line 
Diaoram

E-4.11 Cable Entrance Bottom
E-4.12 Metering Components

a. Voltmeter Included
b. Ammeter Included
c. Watt-Hour meter Included

E-5.0 Power, Control & Instrumentation Cable

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

600V Power. Instrumentation and Control Cable
E-5.1 Manufacturer By Supplier
E-5.2 Type

a. Power THHN/THWN-2
b. Control & Instrumentation Royal Cord

E-5.3
Continuous current carrying 
capacity of conductor at 75'C 
Ooeratina Temoerature

a. THHN/THWN-2 Refer to Single Line 
Diagram

b. Royal Cord By Supplier
E-5.4 Conductor Material Annealed Coooer

E-5.5 Conductor Shape Circular Stranded 
Conductors

E-5.6 Type of Insulation Lead Free, UL-listed PVC

E-5.7 Outer covering/jacket
Oil, Chemical and Abrasion 
Resistant Tough Polyamide 

fNylonI

E-5.8
Meets ASTM.UL 83 & 1063, 
and PNS 35 Specifications 
and reauirements of PEC

Yes

E*6.0 Bus Conductor and Hardware

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

Stranded Conductor Reauirements
E-6.1 Manufacturer By SuDolier

E-6.2 Type designation Aluminum Conductor Steel 
Reinforced fACSRI

E-6.3 Code Name By SuDoller
E-6.4 Conductor size Refer to Single Line 

Diaoram
E-6.5 Ampacity, A Manufacturer's Data
E-6.6 Outer Lavers

a. Material Aluminum
b. Stranding No. 6
c. Calculated Cross-

sectional Area, mm2 Manufacturer's Data
d. Coefficient of Elongation 

V°C) Manufacturer's Data
E-6.7 Core

a. Material Galvanized Steel
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

b. Strandino No. 1
c. Calculated Cross-

sectional Area, mm2 Manufacturer's Data

d. Coefficient of Elongation 
f/eC) Manufacturer's Data

E-6.8 Conductor Coefficient of
Linear Expansion U°C) Manufacturer's Data

Conductor Hardware
E-6.9 Tension Clamo

a. Tvoe Boited. U-Boit
b. Material of Body Aiuminum Allov

E-6.10 Connectors

a. Type
Wedge pressure clamp for 
stranded conductor
connection

b. Angie and T-connectors 
type

Wedge pressure clamp for 
stranded conductor
connection

E-7.0 Grounding System

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

GroundIna Grid Deslan Criteria
E-7.1 Fault duration, sec. 3

E-7.2 Total fault level (line to 
around). kA 8

E-7,3 Grounding grid design
resistance 5 Ohms (max.)

E-7.4 Groundina connection Exothermic

E-7.5 Permissible temperature rise 
of arid coDoer conductor, °C 300

E-7.6 Grid conductor
a. Manufacturer Bv Supplier
b. Minimum Size, mm2 100

c. Materiai Soft-drawn copper 
stranded conductor (bare)

E-7.7 Burial depth of grid conductor 
beiow finished grade, m 0.6

Eouloment GroundIna
E-7.8 Bonding Conductor (riser)

a. Manufacturer Bv SupDiier
b. Size, mm2 100, 50&22

c. Material
Soft-drawn copper 

stranded conductor with
1.2 kV PVC Insuiation

E-7.9 Ground Rod
a. Manufacturer Bv SuDpiier
b. Tvoe CoDoer rod
c. Diameter, mm > 19 mm
d. Length/section, m > 3 m

E-8.0 Fuse Disconnect Switch With Lightning Arrester Combination

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-8.1 Manufacturer Bv SuDolier
E-8.2 Class (indoor, outdoor) Outdoor
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-8.3 Rated voltaae. kV 15
E-8.4 Nominal svsiem voltaae. kV 13.8
E-8.5 Freauencv. Hz 60
E-8.6 BIL. kV 110
E-8.7 Amoere Frame 100
E-8.8 InlerruDtina CaDacitv. kA 10
E-8.9 Fuse Link

a. Type Universal bultonhead 
desian

b. Current Rating, A Refer to Single Line 
Diaaram

E-8.10 Liahtnina Arrester

a. Type Metal Oxide Varistor 
fMOVt. oaoless

b. Rated freauencv. Hz 60
c. Nominal svsiem voltaae. 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, kV 
rms

10.2

f. Nominal discharae current, kA 10
0, Creepaae distance, mm 465
h. Supporting brackets, bolts, 

nuts. etc. Yes

E-9.0 Spare Parts

ITEM DESCRIPTION2
NPC

REQUIREMENTS1
SUPPLIER’S

DATA

E-9.1
Generator Circuit Breaker for 
Generator Control & ProtecUon 
Panel

1 Set for each D/G Set 
Rating per Site

E-9.2 GCPP Module/Controller with
installed software

1 Set for each D/G Set 
Ratina oer Site

E-9.3 Automatic Voltage Regulator
(AVR)

1 Set for each D/G Set 
Ratina oer Site

E-9.4 Rotating/Revoiving Diodes 1 Set for each D/G Set 
Rating per Site

E-9.5
E-9.6
E-9.7
E-9.8
E-9.9
E-9.10

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.
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2. The above list is preliminary which is subject to changes to conform with the 
finai design and modei/brand of the proposed equipment (per manufacturer’s 
standard).

E-10.0 Job Site Cameras

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-10.1 Manufacturer Bv Supplier
E-10.2 Type Time-Lapse Camera
E-10.3 Quantity As specified in the

SOR
E-10.4 Control Display Thin-Film-Transistor (TFT) 

Liquid Crystal Display 
(LCD)

E-10.5 Image Sensor
Resolution

At least 1.3 
Megapixel CMOS

E-10.6 View Angle At least 110 degrees 
viewing angle

E-10.7 Still Image Resolution 1280x720
E-10.8 Time Lapse Interval Every 15 minutes/ 

User-programmable
E-10.9 Battery Type Standard AA or AAA Size 

Alkaline Batteries
E-10.10 Battery Life At least 120 days of 

image recording
E-10.11 Additional Battery (Spare) Required
E-10.12 Enclosure IP64 compliant
E-10.13 Storage Memory SDHC
E-10.14 Storage Capacity 32GB
E-10.15 Additional Storage 

(Spare)
At least Two (2)

32GB SDHC

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 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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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 Generating Set and Associated Equipment Data Summary VI-TDS{MW)-4
M-2.0 Diesel Engine VI-TDS(MW)-5
M-3.0 Fuei Consumption Form for Diesei Generating Set VI-TDS(MW)-6

Annex
A.1

Letter of Authorization and Guarantee Statement either from: 1) 
Original Equipment Manufacturer (OEM) or 2) Licensee/Agreement 
from OEM as a Licensee or 3) Authorized Distributor/Dealer 
(accompanied by a Certificate of Authorized
Distributorship/Dealership from the OEM/Licensee of the OEM). If 
from the Licensee, a Certification from the OEM as a Licensee or the 
Licensee agreement must also be submitted), for the Diesei 
Generating Sets.

Attachment
As Annex A.1

DOCUMENTS TO BE SUBMITTED DURING POST QUALIFICATION BUT NOT
LIMITED TO:

M-4.0 Spare Parts VI-TDS(MW)-8

M'4.1 Spare Parts per Unit of 75 kW DG Set During the Warranty Period 
to be Supplied and Delivered each at Hilabaan & Sta. Monica DPP VI-TDS(MW)-8

M-4.2 Spare Parts per Unit of 25 kW DG Set During the Warranty Period 
to be Supplied and Delivered at Tikling DPP VI-TDS(MW)-9

M-4.3 Spare Parts per Total Units of 75 kW DG Sets Supplied and to be 
Delivered each at Hilabaan DPP & Sta. Monica DPP VI-TDS(MW)-10

M-4.4 Spare Parts per Total Units of 25 kW DG Sets Supplied and to be 
Delivered at Tikling DPP

VI-TDS{MW)-11

M-5.0 Standard/Special Tools VI-TDS(MW)-12

M-5.1 Standard/Special Tools per Total Units of DG Set to be Supplied 
and Delivered at Hilabaan DPP VI-TDS(MW)-13

M-5.2 Standard/Special Tools per Total Units of DG Set to be Supplied 
and Delivered at Sta. Monica DPP VI-TDS(MW)-14

M-5.3 Standard/Special Tools per Total Units of DG Set to be Supplied 
and Delivered at Tikling DPP VI-TDS{MW)-15

Annex
A.2

“Diesel Generating Set {Engine + AC Generator) Performance Curve” 
@ Reference Site Conditions (Fuel Rate (L/kW-hr*) vs. Load) with 
duly signed full name of the representative of the 
Manufacturer/Assembler/Integrator of the Diesel Generating Set 
Model/Tvpe being offered.

Attachment
As Annex A.2

Utner si or English units used for Time. Volume. Power and Energy will be acceptable.
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TABLE OF CONTENTS (Cont’d.....)

DOCUMENTS TO BE SUBMITTED DURING POST QUALIFICATION BUT NOT
LIMITED TO:

Annex
A.3

“Engine Performance Curve” @ Reference Site Conditions {Fuei 
Consumption (Liters/hr*) vs. Load) with duly signed fail name of the 
representative of the Manufacturer/Assembler/Integrator of the DG 
Set/Diesel Engine Modei/Type being offered.

Attachment
As Annex A.3

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION
BUT NOT LIMITED TO:

M-6.0 ISO 9001 Certificate of the Manufacturer/Assembler/Integrator 
or equivalent for each of the Diesel Generating Set

M-7.0 Standard Certification of the proposed offered model of Diesel 
Generating Set from any of the following internationally 
recognized certifying body/organization:

a. Canadian Standard Association (CSA)
b. Underwriter’s Laboratories (UL)
c. Japanese Industrial Standards (JIS)
d. European Commision (CE)
e. Lloyd’s Register (LR)
f. Germanischer Lloyd (GL)
g. Niippon Kaiji Kyokai (NKK)
h. American Bureau of Shippina fABS)

M-8.0 Power Derate Curves and Details or Certificate/Statement from 
Diesel Generating Set’s Manufacturer/Assembler/Integrator 
that the proposed Diesel Engine-Generator Set have no deration at 
Reference Site Conditions.

M-9.0 Manufacturer/Assembler/lntegrator’s General Data, Catalogue 
and Brochures of model/type of equipment offered and 
published as standard products for the Diesel Generating Set 
which contain the following information;

a. Manufacturer/Assembler
b. Modei/Type
c. Prime Rated Power
d. Voltage
e. Power Factor
f. Frequency
g. Rated Speed
h. Arrangement and Number of Cylinders

M-10.0 Technical Data for Engine and Auxiliaries See Attached Forms TDS{MW)-17
M-11.0 Supplier/Manufacturer/Assembler Drawings, Brochures, 

instruction Manuals and other Documents as specified in 
Clause GW-6.3 and other relevant Clauses of the Technical 
Specifications

M-12.0

M-13.0

Other SI or Enc

Photos of nameplates (DG Set, Engine and Alternator) - Submit
5 months prior to Test & Commissioning
serial Nos. of DG set. Engine and Alternator - Submit 5 months 
prior to Test & Commissioning
Ifrsh units ussd fOrTim^. Vnliimp Pnu/aranrf PnAmvy lanll Ka
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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-3.0 Annexes A.1^

NOTES

The Bidder shall complete this technical data sheet and submit the filled-up forms with 
the technical proposal. The Bidder shall use additional sheets as necessary for any 
other additional information following the format shown herein or by reproducing the 
same.

The data required are technical features and characteristics of the Equipment to be 
provided by the bidder. Bidder’s proposal shall at least be equal or superior to the 
requirements specified by NPC.

Deviation from the requirements indicated in the technical data sheets M-1.0, M-2.0, M- 
3.0 and non-submission of the required documents listed as Annexes A.1 shall be 
ground for disqualification.

4. All data and information shall be in English language.

Name of Firm Name & Signature of Representative Designation
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M-1.0 DIESEL GENERATING (DG) SET AND ASSOCIATED 
EQUIPMENT DATA SUMMARY

ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S
DATA

M-1.1 DG Set (Diesel Engine + AC 
Generator) - PRIME DUTY *

Designed, manufactured & 
tested in compliance with 
the latest version of the 
standards* listed below, 
mounted on heavy duty 
steel baseframe with anti­
vibration pads contained in 
a sound attenuated & 
weatherproof enclosure

M-1.1.1 Manufacturer/Assembler/Integrator of 
DG Set being offered By Supplier

75kW:
2.5kW'

M-1.1.2 Brand Name of DG Set being offered By Supplier
75kW-
25kW:

M-1.1.3
Model of DG Set being offered By Supplier

75kW:
25kW:

M-1.1.4 DG Set Manufacturer/Assembler/ 
Integrator Experience, Year 5 (Minimum)

75kW:
25kW:

M-1.1.5 DG Set Guaranteed Prime Rated 
Power at Reference Site Conditions* 
& 0.8 Power Factor, kW

75 (min.) &
25 (min.)

75kW:
25kW:

M-1.1.6 D/G set Guaranteed Fuel Rate at 
Required D/G Set Prime Power 
Output and at Reference Site 
Conditions*, 100 % Rated Load, li/kW- 
hr

75 kW: 0.32 /maximum^
25 kW: 0.38 /maximiiml

75kW:
25kW-

M-1.1.7 Voltage, V 75 kW: 480 /+ 5%1
25 kW' 240 f+

75kW;
25kW:

M-1.1.8 Power factor 0.80 (min.)
M-1.1.9 Frequency, Hz 60

M-1.1.10 No. of Phases , 0 75 kW: 3
25 kW- 1

75kW:
25kW-

M-1.1.11 Rated Speed, RPM 1800
M-1.1.12 Governor Electronic
M-1.1.13 Arrangement & Number of Cylinders In-line & Multi-cylinder

M-1.1.14 Maximum Sound Pressure Level @ 1- 
meter distance, dBA 85 75kW:

25kW:
M-1.1.15 Maximum Permissible NOx, mg/Nm3 2000 as N02 75kW-

25kV'/:
----------  - - - •,-------------------- - ^ *WW tf /ww OfJU tnSK/

2. Guaranteed Fuel Consumption which Is more than the specified maximum value will be ground 
for rejection of the equipment being offered.

3. Experience less than what Is required will be ground for rejection of the equipment being
offered. a

Name of Firm Name & Signature of Representative

NATIONAL POWER CORPORATION
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M-1.0 DIESEL GENERATING (DG) SET AND ASSOCIATED 
EQUIPMENT DATA SUMMARY (Cont’d...)

ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S
DATA

M-1.1.16 Maximum Permissible Sox, mg/Nm3 700 as SO2 75kW
25kW

M-1.1.17 Maximum Permissible CO, mg/Nm3 500 as CO
75kW
25kW

M-1.1.18 Particulates, mg/Nm3 200 75kW
25kW

M-1.1,19 Factory Acceptance test Yes

M-2.0 DIESEL ENGINE
ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S

DATA
M-2.1 DIESEL ENGINE

M-2.1.1 1. Manufacturer By Supplier 75kW
2.5kW

2. Manufacturer’s Experience, 
vr.

10 75kW
25kW

M-2.1.2 Place of Manufacture By Supplier 75kW
25kW

M-2.1.3 Model/Type By Supplier 75kW
25kW

M-2.1.4 Engine Prime Rated Brake Power 
at Reference Site Conditions, 
kWm orBHP

By Supplier 75kW
25kW

M-2.1.5 Number of Cylinders By Supplier 75kW
25kW

M-2.1.6 Bore and Stroke, mm By Supplier 75kW
25kW

M-2.1.7 Piston Displacement, L By Supplier 75kW
25kW

M-2.1.8 Piston Speed, m/s By Supplier 75kW
25kW

M-2.1.9 Engine Mean Effective Pressure, 
kg/cm2

By Supplier 75kW
25kW

M-2.1.10 Compression Ratio By Supplier 75kW
25kW

M-2.1.11 Overall Dimension of Complete
Unit, LxWxH, m

By Supplier 75kW
25kW

M-2.1.12 Maximum Weight of Diesel 
Engine Generator Set on Skid, 
kg

By Supplier 75kW
25kW

M-2.1.13 Heat Dissipation including
(Generating set), kJ/hr

By Supplier 75kW:
25kW:

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(MW)-5



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING OPPs UNDER PACKAGE 37 

__________________ VisP22Z1432Se

M-3.0 - FUEL CONSUMPTION FOR DIESEL GENERATING (DG) SET

A B** C D* E

DG Set Guaranteed DG Set Guaranteed
Prime Rated Power Fuel Rate at Required No. of 1-Year Cost of

3t Prime Rated Power & Cost of operating Fuel
Reference Site at Fuel hours per Consumption,

Conditions Reference Site 
Conditions

year (A X B X C X D)

(Minimum KW) (liters/kilowatt-hour) (PhP/ltr) (hrs) (PhP)
75 75.55 3,427

25 75,55 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.

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:

1.

4.

(Sections M-4.0 to M-5.3)

NOTES

The Bidder shall complete this technical data sheet and submit the filled-up forms 
during the post-qualification which shall only serve as reference for the review and 
approval of brochure/drawings during implementation stage. The Bidder shall use 
additional sheets as necessary for any other additional information following the format 
shown herein or by reproducing the same.

The data required are technical features and characteristics of the Equipment to be 
provided by the bidder which shall at least be equal or superior to the requirements 
specified by NPC.

The lists of Spares and Tools (Items M-4.1 to M-5.3) 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.

Non submission of the above documents including documents listed as Annexes A.2 
and A.3 shall be a ground for disqualifications.

Name of Firm Name & Signature of Representative Designation
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M-4.0 SPARE PARTS
M-4.1 SPARE PARTS PER UNIT OF 75 KW DG SET DURING THE 

WARRANTY PERIOD TO BE SUPPLIED AND DELIVERED 
EACH AT HILABAAN DPP & STA. MONICA DPP (Minimum 
Requirements as Specified in the Technical Specifications and 
Manufacturer’s Standard and Recommended Spare Parts) *

NOTES:

ITEM DESCRIPTION PART NO. MINIMUM QTY.** SUPPLIER’S DATA

M-4.1a Air Filter Element 6 pcs/size

M-4.1 b Lube Oil Filter 
Element

30
pcs/sIze

M-4.1C Fuel Filter Element 15 pcs/size
M-4.1d Water Filter

Element
6

Dcs/sIze
M-4.1e Fan Belt 3 pcs/size

M-4.1f Alternator Belt 3 pcs/size

M-4.1g Coolant 4 gallons

M-4.1h
Expected spares 
to be consumed 
during the
performance test

1 lot

M-4.1i
Other spare parts 
recommended by 
Manufacturer

1 lot

M-4.11.1
M-4.11.2
M-4.11.3
M-4.11.4
M-4.11.5
M-4.1i,6
M-4.11.7
M-4.11.8
M-4.11,9

M-4.11.10

**

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)-7.

Quantities may be increased depending on manufacturer's required 
replacement intervals.

Name of Firm Name & Signature of Representative Designation
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AND TiKLlNG DPPs UNDER PACKAGE 37

 VisP22Z1432Se

I

I

M-4.2 SPARE PARTS PER UNIT OF 25 KW DG SET DURING THE 
WARRANTY PERIOD TO BE SUPPLIED AND DELIVERED AT
TIKLING DPP (Minimum Requirements as Specified in the Technical 

Specifications and Manufacturer’s Standard and Recommended Spare Parts) *

NOTES:

ITEM DESCRIPTION PART NO. MINIMUM QTY.** SUPPLIER'S DATA

M-4.2a Air Fiiter Element 6 pcs/size

M-4.2b Lube Oii Fiiter 
Element

30
pcs/size

M-4.2C Fuel Filter Element 15 pcs/size
M-4.2d Water Filter

Element
6

pcs/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-4.2i
Other spare parts 
recommended by 
Manufacturer

1 lot

M-4.21.1
M-4.21,2
M-4.2i,3
M-4.21.4
M-4,21,5
M-4.2i.6
M-4.21.7
M-4.21.8
M-4.21.9

M-4.2i.10

irk

The above list is preliminary which is subject to changes to conform with the final 
design and model/brand of the proposed equipment (per manufacturer's 
standard). Referalso to NOTE #3 of page VI-TDS (MVV9-7.

Quantities may be increased depending on manufacturer's required 
replacement intervals.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(MW)-9



BID DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPPs UNDER PACKAGE 37

 VisP22Z1432Se

M-4.3 SPARE PARTS PER TOTAL UNITS OF 75 KW DG SET 
SUPPLIED AND DELIVERED EACH AT HILABAAN DPP AND 

STA. MONICA DPP *

NOTES:

ITEM DESCRIPTION PART NO. MINIMUM
QUANTITY** SUPPLIER’S DATA

M-4.3a Fuei injector
Assembiv 2 pcs

M-4.3b Top Overhauiing Kit 1 set
M-4.3C Actuator 1 set

M-4.3d Jacket Water Pump 
Repair Kit 1 set

M-4.3e Lube Oii Pump Repair 
Kit 1 set

M-4.3f
Fan Adaptor &
Accessories including 
Bearinqs

2 sets

M-4.3g Rocker Gear Cover 
Gasket 12 pcs

M-4.3h Thermostat 1 set
M-4.3i Lube Oii Pump Switch 1 set
M-4.3j Hot Water Temp,

Switch 1 set

M-4.3K Turbocharger Repair
Kit 1 set

M-4.31 Exhaust Manifoid
Bellow 1 set

M-4.3m Magnetic Pick-up 1 pc

M-4.3n
Other spare parts 
recommended by 
Manufacturer

1 Lot

M-4.3n.1

M-4.3n.2

M-4.3n.3

M-4.3n.4

M-4.3n.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 also to NOTE #3 of page VI-TDS (MW)-7.

Quantities may be increased depending on manufacturer's required 
replacement intervals.

Name of Firm Name & Signature of Representative Designation
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SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPPs UNDER PACKAGE 37

 VlsP2221432Se

M-4.4 SPARE PARTS PER TOTAL UNITS OF 25 KW DG SET 

SUPPLIED AND DELIVERED AT TIKLING DPP *

NOTES:

ITEM DESCRIPTION PART NO. MINIMUM
QUANTITY** SUPPLIER’S DATA

M-4.4a Fuel Injector
Assembly 2 pcs

M-4,4b Top Overhauling Kit 1 set
M-4.4C Actuator 1 set

M-4.4d Jacket Water Pump 
Repair Kit 1 set

M-4,4e Lube Oil Pump Repair 
Kit 1 set

M-4,4f
Fan Adaptor & 
Accessories including 
Bearings

2 sets

M-4,4g Rocker Gear Cover 
Gasket 12 pcs

M-4.4h Thermostat 1 set
M-4.4i Lube Oil Pump Switch 1 set
M-4.4j Hot Water Temp. 

Switch 1 set

M-4,4k Turbocharger Repair
Kit 1 set

M-4.41 Exhaust Manifold 
Bellow 1 set

M-4,4m Magnetic Pick-up 1 pc

M-4.4n
Other spare parts 
recommended by 
Manufacturer

1 Lot

M-4.4n.1

M-4,4n.2

M-4.4n.3

M-4.4n.4

M-4.4n,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 also to NOTE #3 of page VI-TDS (MW)-7.

Quantities may be increased depending on manufacturer's required 
replacement intervals.

I
Name of Firm Name & Signature of Representative

NATIONAL POWER CORPORATION

Designation
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPPs UNDER PACKAGE 37

 VlsP2221432Se

WI-5.0 STANDARD/SPECIAL TOOLS

M-5.1 STANDARD/SPECIAL TOOLS PER TOTAL UNITS OF 
GENERATING SETS SUPPLIED AND DELIVERED AT 
HILABAAN DPP (Minimum Requirements as Specified in the Technical 

Specifications and Manufacturer’s Standard/Recommended Tools)-*-

ITEM

M-5,1a

DESCRIPTION

M-5,1b

Portable computer (Minimum of Intel I7 
Processor, 16GB (1x16GB) DDR4 2666 
MHZ, 256 GB PCIe NVMe SSD +1TB 
SATA 5400RPM 2.5" Inch, 13”-15.6" 
screen size & with the latest pre­
installed windows operating system 
compatible with manufacturer’s/or 
Supplier’s software) needed in 
programming the 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

Other tools 
Manufacturer

recommended by the

1 set

1 lot

SUPPLIER’S DATA

NOTES: + Minimum requirements but the Supplier shail provide/inciude in the list ali the 
necessary/standard tools required in the performance of normal maintenance and 
oyerhaui. The above iist 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)-7.

Name of Firm Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPPs UNDER PACKAGE 37

VlsP22Z1432Se

M-5.2 STANDARD/SPECIAL TOOLS PER TOTAL UNITS OF 
GENERATING SETS SUPPLIED AND DELIVERED AT STA. 
MONICA DPP {Minimum Requirements as Specified in the Technical 

Specifications and Manufacturer’s Standard/Recommended Tools)+

ITEM

M-5.2a

DESCRIPTION

M-5.2b

Portable computer (Minimum of Intel I7 
Processor, 16GB (1x16GB) DDR4 2666 
MHZ, 256 GB PCIe NVMe SSD +1TB 
SATA 5400RPM 2.5" Inch, 13,’-15.6" 
screen size & with the latest pre­
installed windows operating system 
compatible with manufacturer’s/or 
Supplier’s software) needed in 
programming the 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 SUPPLIER’S DATA

Other tools 
Manufacturer

recommended by the

1 set

1 lot

NOTES: + Minimum requirements but the Supplier shaii provide/include in the iist all the
necessary/standard tools required in the performance ofnormai maintenance and 
overhaui. The above iist 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)-7.

Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VI-TDS(MW)-13



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPPs UNDER PACKAGE 37

 VisP22Z1432Se

M-5.3 STANDARD/SPECIAL TOOLS PER TOTAL UNITS OF 
GENERATING SETS SUPPLIED AND DELIVERED AT TIKLING
DPP (Minimum Requirements as Specified in the Technical Specifications 

and Manufacturer’s Standard/Recommended Tools)'4'

ITEM

M*5.3a

M-5.2b

DESCRIPTION

Portable computer (Minimum of Intel 17 
Processor, 16GB (1x16GB) DDR4 2666 
MHZ. 256 GB PCIe NVMe SSD +1TB 
SATA 5400RPM 2,5" Inch, 13'’-15,6" 
screen size & with the latest pre­
installed windows operating system 
compatible with manufacturer's/or 
Supplier’s software) needed in 
programming the 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

Other tools 
Manufacturer

recommended by the

1 set

SUPPLIER’S DATA

1 lot

NOTES: + Minimum requirements but the Supplier shaii provide/include in the list all the
necessary/standard tools required in the performance ofnormai 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)-7.

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 4 X 75 KW S 2 X 25 KW MODULAR 
DIESEL GENERATING SETS AND 'ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA- MONICA 
AND TIKLING DPPs UNDER PACKAGE 37 

_______________ VisP22Z1432Se

PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING THE PROJECT
IMPLEMENTATION BUT NOT LIMITED TO:

(Sections M-6.0. M-7.0. M-8.0. M-9.0. M-10.0 & M-11.0^

NOTES

The Bidder shall complete this technical data sheet/documents and submit the filled- 
up forms during the project implementation (during contract stage). The Bidder shall 
use additional sheets as necessary for any other additional information following to 
the foimat 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 shall be used as basis for 
evaluation of brochures, drawings and other documents to be submitted for review 
and approval during the project implementation.

3. All data and information shall be in English language.

1.

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT
LIMITED TO:

SECTION DESCRIPTION PAGE

M-6.0 ISO 9001 Certificate of the Manufacturer/Assembler/Integrator 
or equivalent for each of the Diesel Generating Set

M-7.0 Standard Certification of the proposed offered model Diesel 
Generating Set from any of the following internationally 
recognized certifying body/organization:

a) Canadian Standard Association (CSA)
b) Underwriter’s Laboratories (UL)
c) Japanese Industrial Standards (JIS)
d) European Commission (CE)
e) Lloyd’s Register (LR)
f) Germanischer Lloyd (GL)
g) Niippon Kaiji Kyokai (NKK)
h) American Bureau of Shipping (ABS)

NATIONAL POWER CORPORATION VI-TDS(MW)-15



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPPs UNDER PACKAGE 37

VlsP22Z1432Se

Cont’d.
DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT

LIMITED TO: (CONT’D.....)

SECTION DESCRIPTION PAGE
M-8.0 Power Derate Curves and Details or Certificate/Statement from 

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

M-9.0 Manufacturer/Assembler/integrator’s General Data, Catalogue 
and Brochures of model/type of equipment offered and 
published as standard products for the Diesel Generating Set 
which contain the following information:

a) Manufacturer/Assembler
b) Model/Type
c) Prime Rated Power
d) Voltage
e) Power Factor
f) Frequency
g) Rated Speed
h) Arrangement & Number of Cylinders

M-10.0 Technical Data for Engine and Auxiliaries See Attached 
Forms on page 
VI-TDS(MW)-19

M-11,0 Suppller/Manufacturer/Assembler Drawings, Brochures, 
Instruction Manuals and other Documents as specified in 
Clause GW-6.3 and other relevant Clauses of the Technical 
Specifications

M-12.0 Photos of nameplates (DG Set, Engine and Aiternator) - Submit
5 months prior to Test & Commissioning

M-13.0 Serial Nos. of DG set. Engine and Alternator - Submit 5 months 
prior to Test & Commissioning

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(MW)-16



BID DOCUMENTS

SECTION VI-TECHNICALSPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPPs UNDER PACKAGE 37

VlsP22Z1432Se

M-10.0 DIESEL ENGINE

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S
DATA

M-10.1 DIESEL ENGINE
M-10.1.1 Fuel Rate at Required 

Prime Rated Power and 
Reference Site Conditions 
DG Set

75 % Rated Load, li/kW-hr By Supplier
75kW:
25kW:

50 % Rated Load, li/kW-hr By Supplier
75kW;
25kW:

25 % Rated Load, li/kW-hr By Supplier
75kW'
25kW;

M-10.1.2 Number of Strokes 4
75kW:
25kW:

M-10.1.3 Rotating Direction (Viewed 
from Flywheel Side)

By Supplier 75kW:
25kW:

M-10.1.4 Required Time from Starting 
Signal to Rated Speed, min.

By Supplier 75kW;
25kW:

M-10.1.5 Maximum Time from “Coid 
Condition" to Rated Speed w/ 
Load and w/o AC power 
available for motor-driven 
auxiliaries, min.

By Supplier 75kW:
25kW;

M-10.1.6 Heaviest part of D/G set for 
maintenance, kg

By Supplier 75kW:
25kW:

M-10.1.7 Idling Speed Recommended, 
RPM

By Supplier 75kW-
25kW'

M-10.1.8 Duration of Idling (max.), min. By Supplier 75kW-
25kW:

M-10.1.9 Minimum Load @ Normal 
Speed, kW

By Supplier 75kW'
25kW:

M-10.1.10 Maximum Load @ Normal 
Speed, kW

By Supplier 75kW'
25kW'

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
VI-TDS(MW)-17



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

M-10.0 DIESEL ENGINE (Confd.....)

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA, MONICA 
AND TIKLING DPPs UNDER PACKAGE 37

VlsP22Z1432Se

ITEM DESCRIPTION NPC
REQUIREMENT SUPPLIER’S DATA

M-10.1.11 Engine Heat Dissipation, 
kJ/hr By Supplier

75kW-
25kW;

M-10.1.12 Engine Mechanical Efficiency,
Tim

By Supplier 75kW;
25kW:

M-10.1.13 Numerical Values for Power 
Adjustment Parameters
(Exponents) for high speed 
per Table 2 of ISO 3046,

By Supplier 75 kW: 25kW;
a= a=
m= m=
n= n=
s= s=

M-10.1.14 Expected Useful Life of Unit 
@ Prime Rated Power Load, 
Yrs.

10

M-10.1.15 Factory Acceptance Test Yes
M-10.2 LUBRICATING OIL SYSTE M

M-10.2.1 Total Lube Oil System 
Capacity, liters

By Supplier 75kW'
25kW:

M-10.2.2 Lube Oil Consumption of the 
Engine, g/kWhr

By Supplier 75kW:
25k W:

M-10.2.3 Lube Oil Pump Capacity, 
m3/hr By Supplier

75kW:
25kW:

M-10.2.4 Lube Oil Filter Mesh, 
microns By Supplier

75kW-
25kW:

M-10.2.5 Lube Oil Filter Type & 
Capacitv,

Spin-On Full Flow

M-10.2.6 Lube Oil Priming Pump 
Capacity, if applicable, m3/hr

By Supplier

M-10.3 STARTING SYSTEM

M-10.3.1 Battery Capacity, AH By Supplier
75kW:
25kW:

M-10.3.2 Startinq Voltaqe, V 24 or 12

M-10.3.3 Starting Motor Rating, HP By Supplier
75kW:
25kW:

M-10.3.4 Full Load Cranking Current,
A

By Supplier 75kW:
?.5kW'

M-10.3.5 Battery Charqinq Type, By Supplier
M-10.3.6 Battery Charger Charging 

rate By Supplier
M-10.3.7 Time of Cranking, sec 30

—

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
V1-TDS(MW)-18



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA, MONICA 
AND TIKLING DPPs UNDER PACKAGE 37

VisP2221432Se

M-10.0 DIESEL ENGINE (Confc

ITEM DESCRIPTION NPC
REQUIREMENT SUPPLIER’S DATA

M-10.4 EXHAUST SYSTEM
M-10.4.1 Exhaust Gas Flow, m3/hr By Supplier 75kW;

25kW;

M-10.4.2 Exhaust Gas Temperature, 0C By Supplier 75kW'
25kW:

M-10.4.3 Maximum Allowable Back
Pressure, mmH20

By Supplier 75kW:
25kW:

M-10.4.4 Exhaust Pipe (nom. Diameter x 
length x weight), mm x mm x kg

By Supplier 75kW:
25kW;

M-10.4.5 Silencer (nom. Diameter x length
X weight), mm x mm x kg

By Supplier 75kW:
25kW:

M-10.4,6 Exhaust Pipe Material. ASTM A 106 or as required
M-10.4.7 Silencer Material, ASTM A106 or as required
M-10.5 INTAKE AIR SYSTEM

M-10.5.1 Air Intake Valve (Free Air), m3/hr By Supplier 75kW:
25kW:

M-10.5.2 Air Filter Type By Supplier
M-10.5.3 Turbocharger Type By Supplier
M-10.5.4 Turbocharger RPM By Supplier 75kW-

25kW:

M-10.5.5 Charge Air Cooler Type By Supplier 75kW:
25kW-

M-10.6
M-10.6.1

COOLING SYSTEM (Coolant for initial filling shall be provided by Supplier per Engine)
1 otal Oooling Water Capacity,
Liters

By Supplier 75kW:
25kW:

M-10.6.2 Cooling Water Pump Capacity, 
m3/hr

By Supplier 75kW:
25kW-

M-10.6.3 Jacket Water Pump Capacity, 
m3/hr

By Supplier 75kW-
25kW;

M-10.6.4 Radiator Fan Air Flow, m3/hr By Supplier 75kW-
25kW:

M-10.6.5 Core Material Aluminum
M-10.6.6 Radiated Heat to Ambient, kW/hr By Supplier 75kW-

25kW-

Name of Firm Name & Signature of Representative Designation
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SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPPs UNDER PACKAGE 37

 VisP2221432Se

M-10.0 DIESEL ENGINE (Cont’d.....)

ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S DATA
M-10.6.7 Expansion Tank Capacity and 

Elevation, if applicable, liters 
and m.

By Supplier

M-10.6.8 Radiator Dimensions (1 x w x h), 
m X m x m

By Supplier

M-10.6.9 Recommended cooling water 
properties such as ph, 
hardness, TDS, etc., ASTM

PH Value, ppm Bv Supplier
Total Hardness By Supplier

TDS, ppm Bv Supplier ■

Chloride Bv Supplier
Sulfate, ppm Bv Supplier

Silica, ma/l Bv Supplier
Iron, ppm Bv Supplier

Conductivity, uS/cm Bv Supplier
M-10.7 FUEL SYSTEM

M-10.7.1 Fuel Feed Pump Capacity, 
m3/hr

By Supplier 75kW:
25kW;

M-10.7.2 Discharge Head of Feed Pump.
m

By Supplier 75kW:
25kW:

M-10.7.3 Fuel Filter Type and Mesh,
microns Spin-On Full Flow

M-10.7.4 Injection Nozzle Type By Supplier
M-10.7.5 Fuel Day Tank Capacity, m3 1
M-10.7.6 Fuel Day Tank Type

(Elevated)
Rectangular or 

Approved Shape
M-10.7.7 Fuel Tank Dimensions

(W X L X H), m X m X m Per Drawings

M-10.7.8 Fuel Tank Plate Material, ASTM A 36
M-10.7.9 Fuel Tank Shell Thickness, mm 5

M-10.7.10 Structural Steel Supports Included

Name of Firm Name & Signature of Representative

NATIONAL POWER CORPORATION

Designation
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SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPPs UNDER PACKAGE 37
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M-10.0 DIESEL ENGINE (Cont’d.....)

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S
DATA

M-10.8 ENCLOSURE
(Weatherproof)

M-10.8.1 Manufacturer By Supplier
M-10.8.2 Max. Sound Pressure Level 

(5). 1-m distance, dBA 85
M-10.8.3 Dimensions (L x W x H). m

X m X m By Supplier
M-10.8.4 Enclosure Walls Thickness, 

mm 2 minimum
M-10.8.5 Enclosure Roof Thickness, 

mm 2 minimum

M-10.8.6 Enclosure Material, ASTM A 36
M-10.8.7 Hinges Material Stainless Steel
M-10.8.8 Insulation Materials Oil-water resistant 

and fire retardant 
insulation and sound 
attenuating material

M-10.8.9 Total Weight (DG set, 
Auxiliaries & Enclosurel. ka

By Supplier

Name of Firm Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPPs UNDER PACKAGE 37
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M-10.0 DIESEL ENGINE (Cont’d.....)

ITEM DESCRIPTION NPC
REQUIREMENT SUPPLIER’S DATA

M-10.9 ENGINE METERING AND 
INDICATION

M-10.9.1 RPM Meter (RPM)* Included
M-10.9.2 Hours Run Counter (hours) * Included
M-10.9.3 Oil Pressure (kp/cm2)* Included
M-10.9.4 Oil Temperature (°C) * Included
M-10.9.5 Cooling Water Temp. (°C) * Included
M-10.9.6 Cylinders Exhaust Gas 

Temperature (0C) Optional
M-10.9.7 Batterv Voltage (V) Included
M-10.9.8 Ready to Start Included
M-10.9.9 Remote Control Position

Indication included
M-10.10 ENGINE PROTECTION

AND ALARM

M-10.10.1 Engine Overspeed Included
M-10.10.2 Lube Oil Pressure Low Included
M-10.10.3 Lube Oil Temperature High Included
M-10.10.4 Cooling Water Temp. High Included
M-10.10.5 Cooling Water Temp. Low Optional
M-10.10.6 Fuel Day Tank Level High Included
M-10.10.7 Fuel Day Tank Level Low Included
M-10.10.8 Batterv Voltage High Included
M-10.10.9 Batterv Voltage Low Included
M-10.10.10 Failure to Crank Included
M-10.10.11 Overcrank included
M-10.10,12 Annunciator Window with 

Common Audio alarm
Included

M-10.11 HUMAN MACHINE 
INTERFACE CONTROL

M-10.11.1 Manual Start/Stop * Included
M-10.11.2 Auto/Remote Start Included
M-10.11.3 Test Run Auto Included
M-10.11,4 Emergency Stop * Included
M-10.11.5 Alpha/Numeric Screen Included
M-10.11.6 Discrete Status Indicators Included
M-10.11.7 Fault Reset Included

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

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(MW)-22



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPPs UNDER PACKAGE 37

VisP22Z1432Se

PART II - TECHNICAL DATA SHEETS

EW- ELECTRICAL WORKS 

TABLE OF CONTENTS

SECTION DESCRIPTION PAGE
DOCUMENTS TO BE SUBMITTED DURING BID OPENING VI-TDS(EW)-1

E-1.0 AC Generator VI-TDS(EW)-2
E-2.0 Transformer VI-TDS(EW)-3

DOCUMENTS TO BE SUBMITTED DURING POST QUALIFICATION 
(Reference for the Acoroval of Manufacturer’s Brochures/ Drawinas) VI-TDS(EW)-4

E-3.0 Generator Control and Protection Panel VI-TDS(EW)-5
E-4.0 Main Distribution Panel VI-TDS(EW)-5
E-5.0 Power, Control and Instrumentation Cables VI-TDS(EW)-5
E-6.0 Bus Conductor VI-TDS(EW)-6
E-7.0 Grounding System VI-TDS(EW)-6
E-8.0 Fuse Disconnect Switch with Lightning Arrester Combination VI-TDS(EW)-7
E-9.0 Spare Parts VI-TDS(EW)-7

NATIONAL POWER CORPORATION VI-TDS(EW)-i



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPPs UNDER PACKAGE 37

VisP22Z1432Se

PART II
TECHNICAL DATA SHEETS 

EW - Electrical Works 

SECTION E-1.0

Documents to be Submitted during the Bid Opening

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

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

3. Full technical data of the equipment are indicated in the Technical Specifications 
(EW-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
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN. STA. MONICA 
AND TIKLING DPPs UNDER PACKAGE 37

VisP22Z1432Se

E-1.0 AC GENERATOR

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-1.1 Manufacturer Bv 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
Self- 

excited 
with AVR

PMG Type 
with AVR

E-1.5
Minimum Rated Power 
Output at 0.8 Power
Factor. kW

25 50

E-1.6 Dutv/Operation Continuous

E-1.7 Overload Capability 10% of rated power 
output

E-1.8 Rated Voltaae, V 240 480
E-1.9 No. of Phase 1 3
E-1.10 Freauencv. Hz 60
E-1.11 Winding Pitch 2/3
E-1.12 Rated Speed 1800

E-1.13
Insulation Class for both 
the armature and field 
windings

Class H

E-1.14 Temperature Rise at rated 
load Class F

E-1.15 Stator Winding
Temperature Detector To be provided

E-1.16 Space heater To be provided

E-1.17 Excitation System Type
Brushless,

Self-
excited

Brushless, 
Separately 

Excited, 
PMG or 

equivalent

E-1.18
Automatic Voltage
Regulator, % Voltage 
Regulation

+ 0.5% in steady state 
with rapid response time

E-1.19 Protection Class IP 23

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(EW)-2



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 4X50 KW S 2X25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPPs UNDER PACKAGE 37

VisP22Z1432Se

E-2.0 TRANSFORMER

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-2.1 Manufacturer Bv Supplier
E-2.2 Place of Manufacture Bv SuDDlier
E-2.3 Transformer Model By Supplier

E-2.4 Minimum Rated Capacity, 
kVA 100 75

E-2.5 No. of Phase 1 3
E-2.6 Rated Voltage

a. Primary. kV 0,24 0.48
b. Secondary. kV 7.97 13.8

E-2.7
Transformer Guaranteed 
Losses at Rated kVA, 
Voltage, Frequency and 
Temperature
a. No-Load Losses, Watts Bv Supplier
b. Load Losses, Watts Bv Supplier
c. Total Losses (a+b). 

Watts By Supplier

E-2.8 Vector Group N/A YNdll
E-2.9 Sudden Pressure Relay To be Provided

Name of Firm Name & Signature of Representative Designation

NATIONAL POWffiR CORPORATION VI-TDS(EW)-3
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPPs UNDER PACKAGE 37

VlsP22Z1432Se

PART II
TECHNICAL DATA SHEETS 

EW - Electrical Works 

SECTIONS E-3.0 - E-9.0

Documents to be Submitted during the Post Qualification 
as Reference for the Approval of Manufacturer’s Brochures/Drawings

1.

2.

3.

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

Filled-out data by the Supplier shall only serve as reference for the review and 
approval of brochures/drawings during implementation stage.

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.

I
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION I VI-TDS(EW)-4



BID DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPPs UNDER PACKAGE 37

VisP22Z1432Se

E-3.0 GENERATOR CONTROL & PROTECTION PANEL

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

E-3.1 Manufacturer Bv SuDDlier
E-3.2 Generator Control Module

a. Manufacturer By Supplier
b. Model By Supplier

E-3.3 Generator Circuit Breaker Molded Case Circuit 
Breaker

a. Manufacturer Bv Supplier
b. Model Bv Supplier
c. Continuous Current 

Raiinq
Refer to Single Line 

Diaqram

d. Type
Compact with Electronic 

Trip Unit and remote 
control functions

E-4.0 MAIN DISTRIBUTION PANEL

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-4.1 Manufacturer By Supplier
E-4.2 Busbar

a. Material Tinned copper

b. Ampacity (min.), A Refer to Single Line 
Diaqram

E-4.3 Main Circuit Breaker Molded Case Circuit 
Breaker

a. Manufacturer By Supplier
b. Model By Supplier
c. Continuous Current 

Ratinq
Refer to Single Line 

Diaqram

E-5.0 POWER, CONTROL & INSTRUMENTATION CABLE

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-5.1 Manufacturer Bv Supplier
E-5.2 Rated Voltaqe 600
E-5.3 Type

a. Power THHN/THWN-2
b. Control &

Instrumentation Royal Cord

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

Wll
VI-TDS(EW)-5
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BID DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPPs UNDER PACKAGE 37

VisP22Z1432Se

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-5.4
Continuous current
carrying capacity of
conductor at 90':'C
Ooeratina Temperature

a. THHN/THWN-2 Refer to Single Line 
Diaaram

b. Royal Cord Bv Supplier
E-5.5 Conductor Material Annealed Copoer

E-6.0 BUS CONDUCTOR

I
ITEM DESCRIPTION NPC

REQUIREMENTS SUPPLIER’S DATA
E-6.1 Manufacturer Bv Supplier
E-6.2 Type designation Aluminum Conductor 

Steel Reinforced (ACSR)
E-6.3 Conductor size Refer to Single Line 

Diaaram
E-6.4 Ampacitv. A Manufacturer’s Data

E-7.0 GROUNDING SYSTEM

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-7.1 Grounding grid design 
resistance 5 Ohms (max.)

E-7.2 Groundinq connection Exothermic

E-7.3
Permissible temperature 
rise of grid copper 
conductor, °C

300

E-7.4 Grid conductor
a. Manufacturer Bv Supplier
b. Minimum Size, mm2 100

c. Material
Soft-drawn copper 
stranded conductor 

(bare)
E-7.5 Bonding Conductor

a. Manufacturer Bv Supplier
b. Size, mm2 100, 50&22

c. Material
Soft-drawn copper 

stranded conductor with 
1.2 kV PVC insulation

E-7.6 Copper Ground Rod
a. Manufacturer Bv Supplier
b. Diameter, mm > 19

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(EW)-6



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HiLABAAN. STA. MONICA 
AND TIKLING DPPs UNDER PACKAGE 37

VlsP22Z1432Se

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

c. Lenqth/section. m >3

E-8.0 FUSE DISCONNECT SWITCH WITH LIGHTNING ARRESTER COMBINATION

I

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-8.1 Manufacturer By Supplier
E-8.2 Rated voltaqe, kV 15
E-8.3 Freauencv. Hz 60
E-8.4 BIL. kV 110
E-8.5 Ampere Frame 100
E'8.6 InterruDtinq Capacity. kA 10
E-8.7 Fuse Link

a. Type Universal buttonhead 
desiqn

b. Current Rating, A Refer to Single Line 
Diaqram

E-8.8 Liqhtninq Arrester

a. Type Metal Oxide Varistor 
(MOV), qapless

E-9.0 SPARE PARTS

ITEM DESCRIPTION 2 MINIMUM QTY.1 SUPPLIER’S DATA

E-9.1
Generator Circuit Breaker 
for Generator Control & 
Protection Panel

1 Set for each D/G Set 
Rating per Site

E-9.2 GCPP Module/Controller 
with installed software

1 Set for each D/G Set 
Ratinq per Site

E-9.3 Automatic Voltage 
Requlator (AVR)

1 Set for each D/G Set 
Ratinq per Site

E-9.4 Rotating/Revolving
Diodes

1 Set for each D/G Set 
Ratinq per Site

E-9.5
E-9.6
E-9.7
E-9.8

Notes:

1.

2.

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.
The above list is preliminary which is subject to changes to conform with the final design and 
model/brand of the proposed equipment (per manufacturer’s standard).

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TOS(EW)-7



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPPs UNDER PACKAGE 37 

___________________ VlsP2221432Se

SECTION VII

SCHEDULE OF 

REQUIREMENTS

NATIONAL POWER CORPOFWTION



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 4x60 kW & 2x25 kW
MODULAR DIESEL GENERATING SETS AND ASSOCIATED ELECTRICAL EQUIPMENT FOR 
HILABAAN , STA, MONICA AND TIKLING DPPs UNDER PACKAGE 37

SECTION VII - SCHEDULE OF REQUIREMENTS VisP22Z1432Se

SECTION VII ■ SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

BPS.1 - SUMMARY
SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 4x50 kW & 2x25 kW MODULAR DIESEL GENERATING SETS AND ASSOCIATED

ELECTRICAL EQUIPMENT FOR HILABAAN , STA. MONICA AND TIKLING DPPs UNDER PACKAGE 37

ITEM PARTICULARS TOTAL AMOUNT IN FIGURES TOTAL PESO 
EQUIVALENT

NO.
Foreian Currennv Phil. Peso

Hilabaan DPP Tiklinq DPP Tiklinq DPP

A. Generating Set/s
B. Power Transformer/s
C. Other Mechanical Works
D. Other Electrical Works
E. Civil and Architectural Works
F. Spare Parts and

Standard/Soecial Tools
G, Miscellaneous Works

TOTAL AMOUNT

Name of Bidder;

Signature of Bidder:

VII-BPS (SUMH
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SECTION VII - SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

BPS.2 • Breakdown of Prices 
2 X 50 KW HILABAAN DIESEL POWER PLANT

SUPPLY. OELfVyrr, MIiUJ.jftTCK TfST VH CCW5SIOWC OP 4s±« kW ft 2l2i LW 
UCOOLaA OCSCL C£NCAaTp«9 UTS A/C AftSOCUTEfr ELiCHDCAL FOft
HLAaiAN , STA. MOFAC* AfC TPU440 DPP» UFO&R PftOULGg 97

VaP222l49?S«

Item
He. D»»ftriptibn of Work or Malariab QTV.- UNIT

c
0
0
E

UHIT PRKE FOR GOODS AHO RELATED SERVICES TO 0E SUPPLED
FRO II ARROftD

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO 6F SI IPPI IFf) FROM WmilN TKP PHI PPW FR TOTAL PRICE

Urur Price of 
Goods or Seotoes 
Fcregn CunetKy

(r

Import DuttasE 
ether Lettes 

knpusedbyPM. 
Govt

IPhi. Peso)

Value Added Tu
arwl other Tases 
Imposed byPhk. 

Govt
/Phd. Peso)

Local Trsnsporf 
from Port to 
DelKeiy Sia 

•^PhilPesb)

UrUt Prise of 
Goods or 
Seracee 

(Phi, Peso)

Value Added 
Tax end ether 

Taxes Imposed 
by Phd Gevi. 
IPhU P«o>

local Ttarisporl Irom 
Plant b Delivery Ske 

~(Phl. Peso)

Forex
Currency
(E*CJ

local Currency 
Poiton (Pht. Peso) 
({F*G*H)*C)or 

((kJ*K}xC)

J£L IBl ICI (D) lei IF! (Ol (HI 111 (ji (Kl (LI (Ml
A.

A,1
OENfiAATiNO 8CT(S}
60 kW pjimo Powor Oulpift Modular 0«sd G«r>efairg sal. IdOO RPM. ir-ilna rmd0>C)4od«r, 4d0 V. d-pnaso 
00 hertz, equipped with turbooharger. arto ar charge oH cooler, electronic governor, direct fuel rjscttan 
sound BDoniMled and weatnerprool enckisura and complele with oeeoebted aLoaliarv equipm eni lor lubncain( 
ftyUern. engine cooling aystem, inlake aV and e4taust gas ayetem, fuel oV aupply sjelem, startir^ eyelem 
corurola or4 prolecllon devKes. irstrueton manuala ircliAdirg lP>(aliaUoh worXa & algnment and other 
aecesaodes oa described n the technical specrTcaOona.

2 Sola

SUBTOTAL A
lAmcuni In Wordel

6. POWER TRANSf ORM&R^9l
B.1 15 kVA 460V/13.6kV. ^Phsae. 60Hz Gor ora Kw^Tra ns former complete wlh the requit ad Accessories and

Protection Oevicee. Orounaing Materia and other appurtenances c' accordance wOi the Technical 
Spoc/caicne, Technical Data Sheets and as shown on Ihe Rid Orasvnga.

2 Sets

SUBTOTAL B
c. OTHER UECHAMCM. WORKS

C.1.0 huel eO, lubricating oJ. lubrieente, eeoUnt, chemkala aird ether cettaumable a required during the InRUJ
rilling. eUrt'up, protest and pre<erTvnisatenlr>g Including fuel oU to be used durirvg a r^tasl ol 
performance teal ae deaertbed In Cleuae GW-ft.D of the taehnleal apeeineeiioitft. 1 tot

C2.9 Fuel OIUDomealie Water/ Waste OikWater Storage endTranefer System
CJ.I Day Terh. 1000 Kers capaefy compierewlh rrvar^e. Wet and outlet noule, noalee ferment, overftow.drar 

and level gaugo^swcchcomplece wth Hargft eomectioro rcluSag floAble hoeee and other aceaftaenee as 
teqmed n the technical apec^«ati>rtft

2 Sets

C22

a

b

c

Pftw. ICrga, aupoorta, vehres and ether accessanee for nterconfrectoo ol the suppiqd equipMnerit inefudng 
lequred eAcavODon and backAlaig works as described r> the technical spoc/catens ana s/mn on Ov M 
drawrgs
Fuel Kft)pr>ifring to (he separato/devated luel day tanka com piete wth 60 L/m n capaefy. rotary hand pwnp 
iper day lank). Heebie hose, accessonesand etc.

Waste oJ docharge le (he oi-waier separator.

Smoke stack/pbe. <%sUatcri and assorted strusmi steel supports las eppicabtei

1 tot

SUB-TOTAL C
(Auhounl In Words)

ir«w*a •ft50eDirtfy«Ar«Agni»aENput»l»e«9jinHes a WvwMjrm&oi ai9 $m«jlecj;toajr«n)ena($OR]. SOR prp*ii

* ^dort ihal «itur4cM« rnriMfiVig t* CMriryofOnpr of «l nvtftaQ nwroU »9»x*ucr»»

* CDTioC*«jpm«ni.N9ii,rBYv>c«,«u pcno(«ory Rs<4fttl7e

* Unrtta«lv^oMTr«A6pcrtsun. rsL*mara9t«rl»Mlce6tsnQMnUDi)«h«yo'tt4goo&tonP«^ipcrto<4riryt»tetf4eh«ybte

CwrCyot Orqr

Name of Ftnn Name Signature of AuUiorized Repreaenteiive Designatiort

NATIC*UL P0W£J« COAP ORATION m
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SECTION VII • SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

BPS^ • Breakdown of Prices

SUPPtT. CEUVLAY. rtdTAUATiCN, TI$T CCU4SSXMK3 Of 4tW KW « HSi KW 
UCOOIAA OIEUL CCN&AAT1NG SETS ASSOCuTEO £L£CT1VC«A eOuPI^CNT FCA 
HtAfiAAH ,$TA.UON<AANO b^ftUFC^RPAOCAOg J7

V«P2221A9^

n«m
No. DeacHptlon of Work or Uatorials QTY.-UNfT

c
0
D
E

UNrr PRICE FOR GOODS AND RELATED SERVICES TO B E SUPPUED
FPOU ABROAD

un;t price pc
TOBEStlPPI

R GOODS AND RELATED SERVICES
lED FROM WTTHN THE PH IIPPHES

TOTAL PRICE

Unit Price of 
Goods er Sendees 
Foreign Currency 

( )-

Import Duties &
oter Levlos 

Imposed by PM. 
Qo«i.

(Phi. Posot

Value Added Tax
and other Taxes 
Impcsed by Phi. 

Co<d.
i PM. Peso)

Local TmnspoR 
from Portio 
Defnery S4e 

—(PM. Paso)

UnS Price of 
Goods or 
Services 

(Phi, Peso)

Value Added 
Tax end other 

Taxes Imposod 
by Phi. Covt. 
(PM. Peso)

Local Transpod from 
PlonltsOeiMrySae 

—(PhU, Peso)

Forex 
Currency 
(E *C)

Local Cunoncy 
PoRlon (Phi. Peso) 
|(F»0*H) X C)or 

(((•J.iq.C)

lA) (E) IC) 151 (FI (Q1 (HI (1) (Ji (K) ID m
D.

ai oeneratot (;ontioi aod h^tsctan Panel complete lakh M reqiarod rnetemg. (nontthng. control and
preloctDA Oevicn, syncnrorwino, caciiX breater. grounde^g maiarials and ecNer appuitonancea as desert 
n IM Techrjcal SpecAuliona. Teehncat Oats Sheet and as shown on (he Bd DrawVigs ndud^ rstallatbn 
w*orlLS Cl the cooUmread control room

2 Sets

D.2 hwse uoconned SwCtfi wBt iQhtrwig Arssier Ccfflbciabon cotnpieiewOMhe required fuse ink, brackeOaM
aceessorm ft accordance wtr> e»e Technical SpecZ-utons. Tectvu^ Data Sheets end as sTown on CT« Qa 
O'awrga neludne instaJCalbn iwvfcs.

1 L«

D.3 Aswar. Mnvoi A msnanen&lbn Cables com plate wCh the icoioed accessories fof eabU^ works to surface
Ihe suppled eqi^xnen to me l3.8kV bus as deserted n Che Te<tv^POl SpooZtelikns Tec/w>tel Data Sheet 
and M shown Oh tho Drawls mdudte nsuilaton eorka.

1 Lot

—DA biactncai condua dyetem compieia win te requred Fongs and edaer accessories for eating works as
deserted n Ihe Tachruca] S^eoTcatiens and Teorvwal Data Sheets as shewn en the fid Draweigs tetudi^ 
nstallston works

1 Lot

0.2 iake>cm bcructiaa complete wth the tequred sieel pola. cross arms, bmees, bus eenduetpr. Ine 
matenals/hardware. tsrmtebsn kK and ether accaaaaones as deserted n Technical SpecZcaiorts, Tachnica 
Dots Sheet end es shown on Ihe Bid Drawings IrKJudIng telaliaton worts

1 Lot

-D.e Oreundlrtg System pompiets w«h the required groundng grtd corMfuctor, equipment bonding rbet. axochermw
weldVig matenats, lest pA ground rods end other aceessones as deserted In the Technical SpecZ«aicre and 
Technical Data Shoots as shown on Ihe Bid Orawtngs itcrudav) fetscallaiion works

1 Let

0.7 Luminaires inducing power cables and other ftlings lor the New Koiordcus Waste Slorago Facillv as
dosenbed In Techneal Spccifcatorts and os shown on iho 6i3 Drawings nciuding iista1tal«n works.

t Lei

SUB-TOTAL D
(Amount In Worded

E. C ML WORKS AN D ARCHfTECTURAL WO RKS
£.<

P I 1
SRe DeveleprnanC
CSith WrvSi

a tfihmm Oraiol Surfacro fG^mrarnr A/m ) 2 4 Cum
E.1.2 Dia»ge Syniam/Appurtefances

a nrariPS 7 n HT A
t Ppes (iZVC) 10.0 l.m.

Design and Construct (including anchor bone and other raUvaiU accassotes shown W the Bid
Drewings)

a. Conctelo rourvation icr kW Gertsets IrKludog drain cuch and all other relemnl corns shewn r the
drawnc ] lot

h ^ncrete loundston {rrr G*>nnnalDr Transformers* 1 kit
Other atruciures and Psdlhies

*■ Hazardous Waste Storage FacSity (2 Jmil. 7m| 1.0 lol —0. Guard Post (I.Smxi.Sm) 1.0 lol
e. Day Tonk Support 1.0 lot

ftrimm 7acsIo Wall (or Genset Arna 10 Im •

Un^.

SUB-TOTAL E  (A/ncunt in Words)

If ti«s K « vcy ofl rt« nuiMn/vAcyw VM vittet MteMTi er «n«ig tt« MtxjI p-osaon S*r\tM ci ReqOvui^Q (SC;(). SOR l^sJ pr«yAi
> 8«)9■n(^•I«Dlwsco4eltpns«1^g^«CMtTy<tf^^ef4ll<r<¥4r»d•(W4T«oi.aAanBls«F4•CB•uarl•s
> Ce«:«<»M^U«*^.tnasacx».«B \^'oPrJ polelinry RfWciTB

» IMRvakvUc«Il•^spauxn>n&/ar«sr4e^•nMleMttl«4«^Ub0^fr•«ycrtt«goMl^^«F^4p«rtc^B*>.ry8ird9eMTsto

Nome of Finn Nome and Signatute of Autnorixed Representaiive DeaigodUon

f4ATlOFM.POweR CORROAATIOn m
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BO DOCUUSSTS

SECriON VII. IChBClULf OF RfOWBIEMENTS

SECTION VII . SCHEDULE OF REQUIREMENTS 
{BID PRICE SCHEDULE)

BPS^ • Breakdown of Prices 
2 X 50 KW STA. MONICA DIESEL POWER PLANT

SUPPVV, nSTAOATlON, TEST WO CCUMSSONING OF *03 kW t kW
MOOUUA 0C5Q.G£N|RAIINQ SETS AND ASOOOAIgO ELECT12(CI4 EQUIPKMI FM 
HlUfiAAN. $7ik MONICA ANO TWUHO UNCCA PACM0£ il

lt»m
Np. OeierfpUon of Wprfi or Uateriata QTT,. UNIT C

0
D
E

UNIT PRICE FOR OOODSAHD RELATED SERVICES TO SE SUPPLIED
FROU AAROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPLED FROM WITHN THE PHEIPPINES

TOTAL PRICE

Unt Price of 
Goods or SefWcaa 
Feieign Ctrrency 

( )"

tmporf OutMaE 
eiher Levies 

bn posed byPTJ. 
Govt

IPN.Pesoi

Value Added Tu
and other Taxes 
Imposed byPhd 

Govt
(Phi. Peso)

local Transport 
from Ponte 
Delivery Ski 

—(Phi Paso)

UrUi Price of 
Goods or 
Sarvicee 

(Pnd. Peso)

Value Added 
Tax and other 

Taxes Imposed 
by Phi. Govt 
rPM. Pesoi

Local Transport from 
Ptani to Delrmiv Site 

—(PhJ. Peso)

Forox
Currency
(E«C)

loco) Currency 
Pen»n (PhJ. Peso) 
({F*G«H)xCJor 

((KJ*K)xC)
(Al IB) IC) 10) IE) IFI IG) IH) III IJI IK1 (L) lU)
A
Al &0 kw Prin« Power Output htodular Oesd Generaong set, 1800 RPM. Ir-lh» mutlpcytrdec, 400 V. VpAese 

00 hertz, oqupped w«h tuipocharger, «r to air charge ak* cooler, electronie geverner. direct fuel a^eciion 
Mun3 anenuatod and weaiherproof orKtoaure and comploie wih Asaoaaied auxiliary equipnient for [ubruackx 
ay^lem, engne cooling system, tnlake ar and exTuicsl gas system, fuel oi supply system, starling aysiem 
controls and proiecnn devices, Jrairucton manuals Irvciudng instaUaibn works & stgnmeni and ether 
accessories as descried in the technical specdcatorxs.

2 Sets

SUB-TOTAL A
(Artourd In Wardel

B. POWER TRAM VOAUERISJ
B 1 /S kVA, 400V/13 6kV, J-Pfisse, OOHc OeheratDNTfBrttfofmer complete wCh the refused y^ewsorm ectf

Protection Oewees. Croundrg Mstenals and odw eppurtensrwes h eccorO-anco Mdi the TecMtfa 
SpecAcaiidns, TeehrUcel Oab Sheets and as shoviT) on the Bid Drawinas

2 Sets

SUB-TOTAL 6
lAmaupt Ini otdeic. OTHER UEC HAH 1C WORKS

C.1,0 kuel eti. lubriceUng oE, hibricartta, coo tent, chemicals and other consumables rsqulrsd during the Initial
rJUng, surl'up. prwtssi and pre^emmtssiervbig including fuel oil to be used during a re>les( of 
performance test u desarfbed In Cleuee OW4.0 of IM tschnlcal speeifleatlona. 1 let

C.2.0
~C2.T

ruet 03/DomesUc Weterf Waste OikWets r Storage and Trensle r System
Day Tank. 1000 ISers capacAycomplote with manhole, niet and oudei nozzle, nczires lor vent, overflow, drain
end level geugc/swcchcompfele with faungs connections inducing flanble hoses and other accoesones oa 
teguired in the technical epeclfcatiom 2 Sets

C.2 2

A

0

c.

h>ipe. ittngs, supports, valves and other accessones for nietconneciion el the suppled equipment MiMng
required eacavatioii and backfllmg works as decayed n the techrucal specfcotloAS arvj shewn on the bid 
dmmgs:

:uel 10 the separate/etevated hjel day tanks complete wCh 80 Umn capacry, rotary hand p<mp
per day tank), Rarjble hose, accessories end etc

Waste ol Oecharge to the o4>waloi separeier

Smoke stack/p^e, Insuletioh and assocotod stmctuis) steel supports las applicable)

1 lot

SUB-TOTAL C
(^Wncunt In Words)

tf tMre • « Ow*c«ncy ca nunMnAory^'M^^ivittes v vTxxig r« cr^Mi v< Scr*«A gf R»«irefr«fi9 (SORL $Oft «^«l pr<ai

» 649ntfurief.sr»ee<0/e(meh«vgr<BCoLrt>D'Cr^cdaf«rpenH«GJcrr«nt,m«0nA 
' C»uol»Gi«A*'it>«ighi.rara>M. scwpDPMpcciefir.rY RelorbiTS

' lMitftntarUcalTr«riU«fUKift>itsusr>s«snao«i«lDujcMttnc4afittftt0els«yofrt«9»>j*^Vi«Phlp«l0fenryttfnM(JeW^vV

Coungy olCWj*>

Narre antf Signature of Authorized Represeotatrve DeeignaVoo

NATIONAL FOlV Ifi COftPCAAnON m



BCOOCUhCNTS

SECTIONVU'SCHgDUI^Of

SECTION VII - SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

BPSJ • Breakdown of Prices 
2 X SO KW STA. MONICA DIESEL POWER PLANT

Sl/^r. OEirVtRY, INST<U>TION. TEST AND COhOJISSICf'lNO 0* tW S kW 
MOOULAn OlESE!. G£/<ERATinO SETS WO ASSOCUTtD EkfCTAlCAL EOUl^lie/^r EcA 
nnjkftUN, STA.UONICA wo TiKLlNOOPP* UNDER PACXAOe 97

VUP2221432S4

• UKTT PRJC e FOR C DODS ARD RfLATSD S£A VCgS TO 6 E SUPPUEO
rany aAbnar*

UNIT PARE FOR GOODS AND RELATED SERVKES 
TO BE SUPPtCD FAOU WTTHIN THE PHLIPPINE3

TOTAL PARE

K»m
He. Oe acrtptkn of Wont or Uete rlala orr.* UNff c

0
D
g

Uni Phee cl 
Goods or Services 
Foragn Currency

(r

Impcn DiAiaa& 
other Lewes 

Impcaad by Phi, 
Govt

(Phi, Peso)

Value Added Tax 
and other Taxes 
Imposed by Phi, 

GovL
(Phi. Peso)

Local Trarupot 
from Port to 
DerivtrySKe 

•^(Phil. Paso)

Uni Pries of 
Goods or 
SefVees 

(Phi. Peso)

Value Added 
Tax and ochsr 

Taxes Imposed 
by Phi. Govt 
(Phi. Paso)

Local Tran*part from 
Plant to Dslivary $n 

"•(Phi. Peso)

Forex
Currenev
(E«C)

1 r--j»i Cirrervjy 
Portion (Phi, Pom) 
((F«G*H)xC) or 

((WKJ.C]

(A) (61 (Cl (D| (El IF. lOl (HI 111 (j. (K> at (Ml
0.

D.1

(Jeneratof Cortlrol and Preloetion Panot comp^eta wtn Uia roquHM metenng. moniioriig. coniral and
protBCbon dawea. a^ncJvoncjig. eveuE Oreabef, roundng melonaie and oOiot appun«r>andae ae desorbed 
n die Teehnie*l Spa^^atons, Technical Oaca Sheet and aa shewn on the Bd Draimga ndudng iuuDaton 
luorti n the eontainenzcd control room

2 Sets

D.2 ^uae Do<ermect SwEcn «rcti Arreeiat ComUrtacen ccmptata wm the re^iAed fiae Ink, bracAaQ and
acceaacnea i> accordance eHth vie Technscaf SpecSrzcerts, TeclvUcal Data Sheeta and aa anown on the Ski 
Drawnas ikoJudno hsaJIaDon works

\ Lm

D3
h'owar. t.ionvoi & inatAanertaDori Catlea compMa wth the requt'ed accaaaones for caWng worka to niertaoe
the supplied equprnen la the 12 etV bua as daserbed n tha Teehrueal Speaftcabona. Technacel Data Shee 
and as shown on (he RVi Hrewnos InoludAO krscaiCaCivt works.

1 Lot

0.4 tlactncal CanduS System eomplote with Ihe requiod (‘timga and other acceasorlea for cablW} works as
desorbed tr> lh« Technical Spocdtcnclona and Techneal Data Sheets as ahown on Ihe Bd Orawrigs nciudin; 
(nstatlaten works

1 Lot

D $ lak^Ull structure comprele wOt Che roquired steel polo, cross arms, brscea, Me conductor, (ho
meieriDls/hordwsre, tarmhalion U and other acces&sonas as deaerbed n Technical SpeciTcatians. Technea: 
Dae Sheet and as shown on me Bid DrawbdS InctudM bstailetnn norta

1 Lot

0.8
tproundn^ System comptete wsh the required groajndnq grid conductor, equ^ent bond/^ riser, exomermie 
weUfig matanata. taat pft. ground rods and other accessonea aa deserbed n me Technical Specdicatcm and 
Technical Data Sheets aa shown on the Btf Drewnoa iKCudna nslaiCatsn werks

1 Lot

0.7 Lum nairas roudng power cades end other fangs for me New HazanJoia Waste Storage Faciry as
deaerbed in Tecnncal SoecbcaCi>ns and as shown on me Rri Drawavis aviiatm .-vt*

1 Lol

SUB-TOTAL 0 1£1

e. ChX wo AK9 AND ARCH fTfiCTURAL. WORKS
E.1 She Oevslopment

E.1.1 Earth Works

a, Gravel Rurfarno /GenerrtNv R«( Aioa> .S 4 rrim
E.U Drainage SyaiemMppuilenances

A Tran P# 7 n nc A
b. Ppea (uPVC) 10.0 r.m.

&2 Ueaign and CenelAict (Including anchor boha and other relevani acceaaortes ahown In Ihe Did
Orawbige}

a. Concrete foundjton foi 2^50 kW Genseta nciudng dran d(ch and all od«r idevant Cems shown n the 1 bt
h Donerma kvavuvn frv rWinratix Tram form era 1 lot

OtharSVueturea and FacUitiao

4 Hazardous waste Storage Faejry (2.2mx 17m} 10 lot
h .snarrl Pnstlt.SmxUm' 10 lot
e. PayTenk SuppcR 1.0 lot
rf l.snmm TncalO Woll Ibr Genael Arrui 18 lm

SUB-TOTAL e
, (Amount fn Worda^

It sura 4 a 4Mr«p«ncy on r>a ntfnteUjMii'uWqusriBM Mtmri cr amo'^ M lotfiruca proveion aM Se^«AiM at R«?jren<i«nB {SOR}, SOR pBvsi
* EMcni.'iilarittf a code repcaseniirig CouriTyefOn^n of el spotted equpment. neUnais end eenuemt 

** Costcde^ricmen^kfigiiireLeavo. eS poTQtenky.Rsier&rj^
m OMAntarioeitT/aneecrjKn.nAret^aideAckiMcosaeBdeA'jee^Mrre^AefDOdskwnAeRtJccdoiKiSYDMasha^irte

Couooy &tOrt9o

Name and Signature of AuihorUed Representaiive Designation

HATiCetkA POWER CCAPCAAnCM EDb



SlDDOCUh^TS

SECTION VII •SOiEDin.f Cf RSQUiR£L£NTS

SECTION VII • SCHEDULE OF REOUIREMENTS 
(BID PRICE SCHEDULE)

BPS.2 • Breakdown of Prices 
2 X 50 KW ST A. MONICA DIESEL POWER PLANT

MPfLY. 6£LfVtAT. tiSTALLAllON, T^ST ANO COMMIS&CMINO 0^ AaM kW & 2i2» kW 
UCCULAR Dl£££i CEN£AAT»fO $£T$ AN& A^OUATEO CL£CTRtCAl EQUiPUCr^ FCA 
hLABAAN . SIA MONICAANO lUOlNQOPPs UMDSR PAO(AC£ 37

vwpa2iAj?s*

Rom
Me. Otaerf pUen of Wort or Uatariala QTY.* UNIT

C

0
D
6

UNIT PRICE FOR 00008 AMO RELATED SERVICES TO B E 8UPPUEO 
FROM AARtlAD

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BS SUPPLED FROM wmiM THE PKUPPKES

TOTAL PRICE

Und Aicaef 
Goods or SanAsas 
Fora^n Cisrancy

(r

knpofiDuoasE 
ether LayM 

knposed by Phi. 
GokL

(PM. Pesol

Value Added Tax 
and other Taus 
Imposed by PM. 

Govt
(Phi Pesol

local Trsnspoti 
from Pod » 
Ottnff Ska 

—(Phi. Peso)

Uni Pnea of 
Goodsor 
Sanaces 

(Phi. Peso)

Value Added 
Tax and other 

Taxes bn posed 
by Phi. GovL

Local Trenspon from 
Plard to OaMry Sla 

—(Phi. Peso)

Forex
Ciarency
(E»C)

Local Cirrsncy 
Perton(PM Peso) 
((F»0«K) sC)or 

((l*J*K)xC)

(A) f01 (Cl (01 (E> (FI (Q| (H) (1) (J> IK) fU (Ml
F. 8FAA£ parts AMO SPECIAUSTANDARD TOOL

F.1 UECKAMCAJ.
F.1.1 Spar* Parla par Unit of $0 kW Okaal Oantat During tha Warranty Porfod (liM.2: Pari B • Tacht^Jea] Data

Shf ato, Uaeharileal Wortia of tha Taohnical SpacIflcMien)

a AlrFitor Elornanl (d oca/sUal 2 Iocs
b .ubaOd Filer Elemoni fSOpca/alaal 2 lots
e ruetFItarElomant fIfipeWaJaal 2 lots
d Watof Piter £letnenL fdoeafalzal 2 lots

a *an Ball f) pca/$ka) 2 lets -f AjiematorBaR 13 oet^aiaa) 2 kils
a Coolant (4 0 alien} 2 lo(s
h ExpecioO apo/as to ba omumed dunro tha panTormerica leal 2 lots

Othar SMI a parta racom m endad bv liAartiAacturar 2 le(s
P.U Spat* Parta pax Total UnJU of SO kWOanarallng 8ata Swppliad and DaUvarad (IM.S: Part TachrUcal

Dale Shaata. UachaxUoal Woxka of tha Taehnteal SpaerfleaUott)

a Fuat ktieca»rAaaambiv 2 P<a
b. TopOvsrhaiArie K4 ] Sal

—t. Actuator 1 Set
d Jacket WaCef Pump Rapar KI 1 Sat
«■ Luba Qd Pump Rapar 1^ 1 Set —f. Fan Adaptor S Accauorias ocludoo Baa/roa 2 Sets
0 Rockar Gaar CovarOa&kat 12 Pcs
n. Tharmosiat 1 Set

• .ub Od PumoSwleh 1 Set
-M Walar Tamp. Swldh 1 Sel

k. Tmtaschatoer Repair K> 1 Set
1. Exhausi Manifold BoJtaw 1 Set

m. Mognouc Plck>up 1 Pc. —n. Otfior spore parts racommendad bv Mamrfaciurar 1 lot
F.1J Manufacturar'a SpoelakSiaruiard Toola

F.t.3.1 Standard/Spaclol Tools par Total Untla Qar>aala to ba SuppHed and Dallvarad (U'S^: Part 0 •
TachnJcai Data Shaels. Maehankal Works of lha TadhnJc&l Spao^icatron)

a

PortaOIa computer (Ursmon of Md (7 Procaasor, lOCB (lxl60B) 0DR4 2666 MH2, 260 OB PCIa NVMo
SSO *1TB SATA S400RPM 2 6* Inch. I3**15 6' acrean sea & vrlh Ota lateal pr^irutatJad windows aparabrg 
syWam compobCia wth manutacturaFtfor Supptiar'a aofhia/a) needed n progtemmng die ganaat control 
saCng (comptata wth Icansad CO-ROU drr>a dongles el gensol conbol s>s<am} and dactreruerd^dsl 
9otwTa>g tyUem r)dij3ing other d^lal compeoano lhal taquka extiuSMa programs from tha Manufacturer 
W9r Supp(«r wCi free i«)data througbovt (ha operaUrg itfa elthe gansat

t Set

b >har standard toots recom mended pv (he Mamdochaer 1 Lot — *
F.U.2 SPARB Parts 1E*9.C of pan Technical Data ShaeL Blacl/ical Works of tha TaehrUcal SpacIflcsUona)

1 Sata GenaralorCecwl Breaker forGenaraiDr Cordpl and Proiactdn Panel of 60 kW D/G Sat

b GCPP htoduiaControilarwch tossied software for 60 kW OrG Set 1 Set
e. ALMorTtaDc Voltage RagiAaior(AVR) fer 50 *W Da3 Sat 1 Set
d. Rotatng/RevDlwM] DcWm forW kW DrG Sat 1 Sel

SUS-TOTALF
(Atncuht In Wonde}

Fri^al d«W«rr giw efal equipros i G« si iMMai suis4sbov»
If VMie is s itcrspsncr on iwfflbtfs^niis/MlsfquanDDai C«i«s«n et Aimg ne lsefiricslpfe«isiui and Scneduiacf Raifjienvenca ($OR^ SOR ahaf pavai 

• BiMen i^sa $m a co« repraun vig rie Countr c4 Cngri ol afl ifnpofted equ44Tv«n(. jnaiflnaU and Kcaucms 
' Cavd»7Jvni«A^ta4A^rautane«.«K.iipv^ipci1danTy Rsitf loiTfi
> Unit Rea to Local rtansfcruxn.cisrvpsa andoTia tool utu rottnto D delvoy of Oia goods Pcntv>a Riri pol of oATr ^ deivir^stB

CoiffibYof Ortglr

No/ne of Frm Name and Signature of AuthOfUed Repres&)latve

FCATiONAt PO A£R CC^J^ORATlCN I2B
□eeignaton



W C>OCUhCNT$

SSCT>CH VI • ^eOUL£QF RE0tW£l<4>/TS

SECTION Vlt • SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

BPS.2 - Breakdown of Prices 
2 X so KW STA. MONICA DIESEL POWER PLANT

SUPPCr. C^UVtAT, tJSTAUJknON. TfST CC4JCSSKININQ Cf 4iM kW & 2i2S UV 
UCOUUA 6£&EL C£2£ftAT»^ ScTS UC iS$OCUT£D £l£CTROd. CM fOft
HU&UM SU UONiCkAFCTD(|.»fCO(,f,»U»CCRPACPLACE97

Vi^222l4ns«

No. De»crip<lon of Wort; or Uatartala QTY.* UHfr
c
0
D
6

UNIT PRC e FOR GOODS iWD RELATED SERVICES TO B£ SUPPLED
FROM AAR ft AT

UNrr PACE FOR GOODS AND RELATED SERVICES 
TO BF aUPPr ten BBinu WtTHM THF PHB1PP1HFR TOTAL PRICE

Uni Prica of 
Goeds or SerMcee 
Foreign Currency

f r

bnport Dubes & 
ocher Levies

Vn posed by Phi. 
Govt

(Phi. Peso 1

Value Added Tax 
andolMrTaiae 
fnposAdbyPhl. 

Govt
(PrJ. Peso!

LeealTionsfort 
Crem Pert to 
DdherySlB 
“(Phi. Peso)

UrA Prica of 
Goods or 
Services 

(Prd Peso)

Value Added 
Tax and ocher 

Taxes bn posed 
by Phi. Govl 
(Phi. Peso)

Local Transcoit from 
Pten to Delwy Ste 

Peso)

Forex
Currency
lE.C)

Local Currency 
Pfvuxi (PM. Peso) 
((F*0*H)iC)or 

{(CJ.iqxC)
fA> lei ICI IDl (El ---------(Fl” (Gl (HI m —TT^- (K1 lU (Ml
c. mv:Fl 1 ANEOUS WORKS
0,1 Job SWa CunBr&a, compkco wRh aDl>n n*c«M*iy ace«Bao<1«A and parlpharala, apan /toola,

Inalallatlon and laaUng foMha p^pci op«Tjlk>n and maJntananea In acoordanoa wHh tha Spaolflcatlona 
and Taennical Data $haal« forlha provlalen oflha following:

a) ConaOMction Cam«ra«{2 Sao]. compfala wthlTio /aqinod acca&aonas and peripbarala: and, 
bj SOHC Memory Cards, complete wOi (he roquvod aloraga capacity and tporea. and. 
e)Ajkatne fiaBeiies. GompiatawcMhe reaured cgantiOea and aoa/ea.

1 Lei

05 raggrg aiU^LaboUfot £d\^art. Vahms.Pvrg, Insirvnens and U rmr  ̂aeceaeenes as deaotwd n the
bd doctan arts or shown on dw drswinga 1 let

0.3 Partmg for Fuel Oi Pf-ng « E«uipmerd. Watte Ppng, Waste 01 Pf-ng, b a&soelaled valves, rongs.
auppcfta ana ovieracceeaonea ivliads^ louch-up for factory panted egu^enland acceesones as dosorfeed 
r the technical spoedieations or shown on the drawbgs.

1 lot

0.4 Conduct training at Me of at least four{4) NPC personnel to be conducted by eiqxiiVs who are Mowledgeable
& Uained by (he genset monuracturerarheauihoibed dbiilbulor Inel.equlpment aud lories 1 Ui

04 concuci testng S Commissbrung rvci. test Irutnimenes A ether eervteee as described n the lecrviicai
specdicabons. 1 Loi

SUB-TOTALG
(Ameuni in Wordal

GRAND TOTAL
Nskk rn« (MwiTHs eldl««ne*Tveo»lrTV»lsruJs Ml m •) fia oivituie stiled aCca

If Vt«»d A dAff«ostfrcA VTPSog Cia MnciKirDeibso And Scf^duh of RAflunirieAts (SORL SORihAl pt»*Al
• itMmt &^AlAcl^t Bcc4« r*ft•MntAB1tl«Coul^rrolCnB)<H aftbripcrtsd«4uc«T>efit mAttfiAlt AndAraucnu 

•• Co*l«l»9Jcmdn^teiflni,lrkuraK«. efe ud to fill pcriofiiviv R«4rbfTE
••• Uriil fPlCAl»LccalTrAA&cartAl)o^lnwAnc«  And otw local CdtunMeriUlfDiMlivEfr of ri0Oc«dAftiii Siam pal of enrvbfritldelwvuta

Country of Or»ir>

Name and Signature of AuVvoozed Repreaentatfve Oeaignaiion

NATIONAL PCwLR CaRRORATlQN m



&10DOCUUCNTS

SCCmCM VJI • so-i;L£ C^ n£OUA£MEKTS

SECTION VII • SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

BPS.2 - Breakdown of Prices

SUPPU', OEUVCAr. NST/UlATKn. T£ST Aft> CCiM&SlONINQ Of dfS3 kW A JiJS kW 
M09UL*A OigiEl fi&«gFUTlN& AgtS AND ASAOCUTED ElfCTftlCAl £QU»W£NT fOft 
HOAfiAAM . $TA M0N(CA *JZ> TIKUNC OPP* UN0£R PACMC£ 97

V>tP222l4»2»«

Ram
No. DeaerfpUbn of Worfcor liAtorUfa QIY.. UHfT c

0
D
fi

UHrr PflJCEPOR OOOOS and REIj^TEO 8ERV)CSS to BE supplied
FROU ABROAD

UNIT PRICE FOR G OOOS AND RELATED SERVICES 
TO BE SUPPLED FROU WTTHM THE PHUPPWES TOTAL PRICE

UrdPrbaof 
Goods or Semcas 
Foreign Currercy

(r

knpori Dubes A
other LevMe 

knposed by Phi 
GoA

fPhl.Pesoi

VaJue Added Taj
and ocher Taue* 
Imposed by Phi 

Govt
IPnl. Peso}

Local TIS neper 
from PorlB 
DeEvsrySle 

•“(Phi, Peso)

UnS Prke ef 
Goods or
ScTiCes 

(Phi, Peso)

Value Added 
Tea end ether 

Tans bnposod 
by PM Govl 
(Phi. Pasot

Local Transport from 
Plart to Oelwery S(» 

*~[PhL Peso)

Pern
Currency
(e«c)

1 Crarency
PDm>n(Phi. Peso) 
((F+G*H) «C)or 

HI-J-IO.C)
(Al IBI (C) fD) (£1 IFI (G1 (H) fH (Kl (1) |M>
K

?S RW Pima Power Output ktoduiar D«dot Oeneraing aot 1800 RPM, in-ibe murthcyMeT' 240 V, l-pOsM 
60 hortz, Turbocharged or ruturaNyespralod per manufacturer standard, air to ak charge ac eeelor. eloctronlc 
governor, cfireci fuel ir^ection, sound aCortualed and weatherproof er>closure ar>d compfeie w4h ouodatoi 
auAft»7 equipment for lubncaong system, engine cooibg aystem, inloke air end ejhaiBl gas sywem, fuel ei 
supply syslem, jlanng system, controls and protection devices, insbectkin manuats rtdudbg futallailon 
woriis A alignment end other accessertes as deserved m therechrcol speeif4awns.

2 Secs

SUB-TOTALA —erdsf
B. POWER TAANSFORUER|$l
B 1 IVU RVA ^sovir.tffRV, I'ftose. OOHa GanentDr'Transformer eom(4«<* wVi Ove roqureC Acccoscnes end 

ProteOon Oevicos. Oreundrg Maieneis end other appwienarK«« n accordance vrfh the Tec/»>ke 
SoecAMtons Technical Data Sheets and as shown on the Big DrawMs

1 Set

SUB-TOTAL e
c. OTHER U£CKA>0CAL WORKS

C.I.O i*LNi ou, (uencaling oil, tubrtoante, coolant, ehemidsis end other coosumablee required during the InKlal 
filling. eiari-up, protest and pro-eommlseJonlng Including fuel oil to be used during a re-iesi o1 
performance leet ee described In Clause OW*9.0 of the ischnkel apecineallorts. t Let

C^O *uel OiVDomeslic Wiiet/ Waste OmWeter Storage and Transfer System
Usy lank, two leers capaccy complete wtfh menhoie. rJet and ou&ei roule, neules for vem. ov«fTtow, drsii
and level gaugB/swCciwomplete «lh fCrgs corviecOons rvcfudlng Aodie hoses atvl oihar accessories as 
rBQured in the lecNvcaJ specdicatons. 2 Sets

C22

b

Kpe. TArga, supports, vahms and other eceessones for mercorvieciDn of the suppled aquipmefU jxluJn;
reqktfed eacavaton arri bacirfithg wodis as descrt>ed e\ the tedvMcal specd'eaccutt arvi sT»wn on Che M 
drwngs:

*uel supplptilng to the sepajat^alevatod fuel day tanks complete wOt 60 Umn capaciy. rotary hand pump 
per day tank), flexble hose, accossones erd etc.

Waste oidscharge to the ei^watsTseparator.

Smoke scackypbd. btsidatonand aasooalod structural steel supoortsfas spelleePle)

f lot

SUB-TOTAL C — frtmount In Words}

s a 04a«paoc)roA Mivin>2«rVurutVMt»l«jvi6Mi MtikKD cr onoiffia todwalprevu  ̂and Sdisdcta of ($01^, SORsnd prevoJ
• &dtei inu«ni« BC0« reercs«nv>0 r« Cam»yal ftigr of al mptfted e^i^ntnl. rr\t*n^ aid mxtucm 
' Co&:c<894iii*r.(ft4Hi,r4t/a<«B,4£ upbM portefa^r/ RrierbiTS

» Uni(F¥cakrLcc4<Tr«na»y'.Aaon.psiaani:4aAdc4>4riee«cet9r«aMAiaCdeKwyoft;4 9M«i^tv^JEot:tf»irrbfri«de>>«*rM

Co unify of Or^ in

Narre and Signature of Auirioreed RepreentaUve Designation

NATIONAL POWER CORPORATION m



eio oocufiCMts

SCCT«N VU . 50-XT—1 CX REQUiREl^rxn

SECTION VII • SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

BPSJ ■ Breakdown of Prices

SO^V. OSLV&Ry. K^IAUATION. TEST AM> COiAi^ICNMO 0* *W A «i tW 
UCCiiLAA OlCSCL GEMAATruS S£T9 ANOAS&OCUTtD E3.CCTRJCAI gOUIPliEKT FO/t 
HIABAAN, S7A itOHtCA AfC uNOEA FaCKKC£ 37

viiPa2i43?s«

• UNIT PRICE FOR GOODS ANDR£L 
nnua

ATEO SERVICES TO B E SUPPlED 
ROAD

UNT PRICE FOR GOODS AND RELATED SERVICES 
TO RF SUPPI rn FROU WFTHW THF PHI IPPWBR TOTAL PRICE

Kam
No. Doooripdon of Work ot y«i«rUi» QTY.-UNrr

c
0
0
6

UrdPnceof 
Goods or Secv4cas 
Foreign Currency

( r

Impori OubesS
omer Lesies 

Imposed by Phi, 
GavL

fPhi.Pese)

Value Added Tai
and other Taxes 
km posed by^ 

OoiL
fPhl. Peso!

Local Tianscort 
from Port to 
DelnmivSAe 

—{Phi. Peso)

UrdPnee of 
Goods Of 
Servlcee 

(Phi. Peso)

Value Added 
Tax and other 

Teas Imposed 
byPhi GoA 
(Phi. Peso)

Local Transport from 
Plamte DeIrverySte 

—(PhJ. Peso)

Forax
Currency
(ExC)

Local Currency 
Portion (Phi. Peso) 
((F40*M) xC) or 

((HJtiOxC)

(A1 (Bt IC) (D c£i IP) m (HI (It (jt IK( IL1 (Ml
0.

D.1

ij«nera(07 Cordral and RiqIocUoo Panol campleia wiu> Ihe required meiorv^g, monllodng. control and
proiecion dovteoA, ayncAreniznp, cIrciiB breai>er, grounding maioriola and oinar appurtanarteea as described 
In Ibe TochneaJ $peeiflc4Uena. Technical Oata Sheet er«3 as ahown on Sie 6kl Drawiigs inclodino Inslallawn 
works n me contamerized cortirol room

2 Sets

OJ Kuae Ueeennect Swlch win LlghirUng Arresler Com oration complere Mih ibe requited fuse inK. brockets and
eccessonos h accordance won the Technical Specrfics&rtf. Technical Data Sheets and as shown on the 5d 
Drawings raluding erstaliation works

t Lot

pa
^4iiv Ma«i DOrMion Panel. Compietewth all r-gcestoiy appurtenances a^ accordance wan the bid drawngs 
technical apeofrjtrina and techMcaJ data sheets ncfuJng lutallaiion works

1 Sel

0*

Hewer. Ccrvd & Insmanentaten Cebtes ccmpleie wih the requaed ecceascnes ht caUj^g weiks ■> nerface
ihe staled equetnenC e the 240V bis as descried ir> the TecMcai Specdiatsrss. Technical Data She# 
ars9 aa shown on the SaJOrawrqs rtchidng raullaoon works

1 Lot

05 bJeoncal CcnduB System complete wlh the reqund fttrqa and ether accessories tor cabling work! as
described ri the TechrscaJ Specdcatons and Tecfmical Data Sheets aa shown on me 64 Drawnga iicludn( 
miatiatDn works

\ Lot

oe
0ua ecnductor, ic>e maienaiaharmiare. lermi^aton kM end other accesaaones aa descried n Tachnca
Speedcabena, Techrucal Oeia Sheet and as shmanon the Bd Drawings riciudng raiallaton works

1 Lot

07

Orourdng System complete weh the reqiMed greundng gnd conductor, equfwnenl bond^ r«er. eothennlc
weidmg matenats. test pd. grourd rods and other accessories as described d the Tachnicat $pecificaiiDru and 
Technical Pam Sheets as shown en the 9d Drawngs raiuding fetstaltaUon works

1 Lot

OH

Dsm anting and Storage of the euaimg 2S kVA, 240V/7.97kV. 1 •Phase. 60 Hz G enorator Transform or irKiudog
as associated Pose Peeonnect Swfleh wsh Lghtrng Arresiet ComblnetKin. power cables, conduks and other 
accessories as desenbed n Technical Bpecrficaiasns and as shown on the Bd Drawings

1 Let

09 Lumrares mciudng power cables and other fillings (or the New Hazardous Waste Storage Faciky as
described m Technical $ooc4ications and as shown on me 6d Drawtnos metudmo mstaitainn works

1 Lot

SUBTOTAL D
E. CML WORKS AND ARCHfTECTOlUl WORKS

£.1 Site Devstopmanl “

E.1,1 earm Works

ft «ravN RielArwi fr^wneralor Set Areal 5 4 furri
g U Urarage Sysrem/Appunenahces

a )nir>Pt Oh nr«
t P4MS(UPVC) 10 0 J.m.

Design and Censlrud {including anchor boka and other retevarrf acceseories shown in the Bid
)tewlngs)

0 Concrete rounds ten fbr2i2S kW Oensots raludng drandcch and all other reteierTt Bern s shewn n tho
drawing 1 lot

B.J Other SlAicturss and Facitittee

a. Hazardous Waste Storage Focity(2.2mft1,7m} 1.0 Jot
b. Guard Posl{1.Smx1.5in) 1.0 lot
e. Day lank Support 1.0 lot

—..
d 50mm Zocalo Well forOenset Area IS |jn.

SUBTOTAL E  {Amouhl In Words)

S h«rt a a o»r«9«KY »t* rmbnVuian»ai9J»e,»ti te^en cr sntcng rw (achrici previMi ind ^OM cl R*«(|iti«ais |$CR). SOft v«vsi

• ^Mar«l^al•nBacodsreer««£rlarlf^*CArlr7efOn^cfal^<.pcn4««JCrt•'lUnc!lrdt»M«ce«»K^M 
> Cwt9li44rr4nt.t«^^r&rinea,«i; up»FVparig(«<,ty Rateerr^
• WPrqfcfiocgTfyauilJlxi. ruarcq nd oKrttcamia cicggr.:^ b fl»r^p(ri^ ijcasi tn-n

C«untryer Ongn

KATICTM, POWER C0RPC<^TlON m Nam« Signature Ayihen«d Represematrve Des^naMPi



BC 60OjM£KTS

&CCTICM VU «S(>S0UL£ Cr AEOUABACNTS

SECTION VII - SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

BPS.2 - Breakdown of Prices

SUPf^v, DCuVtnv. iNSTALLATfOfi TtSt •JO COMUSSIONING Of «i53 KW & Ji25 kW 
WCOilUA Oi£S£l CeNBRATNC BETS AMO ASSOGiATEO ELECTAtCAL BOLriPl.CNT FOR 
H CkdAAN. $TA ucn^ A.'O TM.SjG OPPft UNDER PAtXAOfi 3T

Vr^at*UU

• UNfT PAlCe POR GOODS AND R£L 
ppnu aATEO SERVICES TO BE SUPPLIED 

ROAD
UNTT PRICE POR GOODS AND RELATED SERVICES 
TO RP Al tPPI ^f> PROy WTTHMTMP PW9 »OndB« TOTAL PRICE

Bam
No. Description ef Worts o< Us 1«rials QTY,. ON/T c

0
0
£

Urtl Price of 
Goods or ServtCM 
Fora^n Cuneney

{r

Import Duties 4
oche* Lories 

Imposed byPtil. 
Govt.

fPha. Pesok

Value Added Tax
and other Taxes 
Imposed by Phi, 

Govt
rpna. Pasol

Local Transport 
from Pone 
DelMfy SKe 

—(Phi. Pew)

JniPncaol 
Goods or
Serwes 

(Phi Peso)

Valua Added 
Tax and other 

Taxes Imposed 
by Phi. Govt. 
(Phi Peso}

Local Transport from 
Plant to Delivery SBe 

—(Phi. Peso)

Forex
Cunency
(E«C1

Local Currency 
Portion (PhA Pew) 
((F*G*H) aC) or 

({(•>K)xC)
(»i (61 (Cl (D fEt |F1 fOI (11 IJ) fKk (LI (Ml
F-
f.t UECHANtCAL

F.1.J Spoil Parts por UaR of 26 kW Dlesol Oansot During iho WanaAty Period {JA4.): Part Jl • Taennlcal Data
Sheola, Ueehanleal Works of Lho Tecnnkal $pecineatlot))

• Ajf Fitor Ej«n ent f 6 pc a/aUe^ 2 tola
0 .ubeOlFBisrEfement (30 pcWalzol 2 kau
c FiMlF?t«rEr«ment <19pca/elae> 2 los ---------- --
a Water PiterElemofiL tBpcWaiie) 2 Iocs
9 Pan eonfSpca/eitol 2 lots
1 AJierT^tor {i pca/eUe) 2 Ms
0 Coolant f 4 GaDonl 2 Iota --—-----
n brctoted spans lo Do cons urn «d diono trie oerformaneo I*** 2 tots ------——'—-

L Ouw spore cons ncommendad DyManufacrmr 2 bes
F.U Span Parts por Total UnRs of 30 kW Generating Sots Supplied and Delivered (kM.6: Part Technical 

DaU Srieels, Uechankal Worts of Um Tochi^tsl SpeciflcsUon]
4 Kuei njectorAssonibrv 2 Pcs • —
D Top O^erttaiing Kt t Set
c. AciLiator 1 Set —------------------------------------ -—’ —
a Jacket Water Pimp Repo r Ka t Set• Lube Oi Pump Rcoo* K4 1 Set
f Pan Adapter A Rccessonee inciudirx} Bearirus 2 Secs

0 Koctar Goar Cover Go stol 12 Pcs
.J? Thermostat 1 Set — —----- -—

L Lub Ot Pump Switch 1 Set
Hoi Water Temp Swteh 1 S«l

k. Tur^ocnarcer Reoae Ka 1 Sec
EirtauM PLfamfeJd Bellow 1 Set

___ 1*. MsqneOc PicK*up 1 Pc.
n

F.1,5
Uner spare parts recommended DyManu^ctusr t Lot
Uanufaehasr's SpeclaJ/Sundard Toots

F.l.J.t Standard/SpaeUi Toole per Total Unrta Oensets to bo Supplied and Delivered (kPdJ: Part B • 
Technical Data ShoeU, Mechanical Works of the TechnksI SpacifwationI

a.

HotQbJe computer (Iptevnum of kud U Processor. 19GB (1x1668] 0DR4 Z669 MHZ. 256 GB PCIe KvMe
SSD *1TB SATA &40CRPM 2 5* Inch. 13**iS.6* s«reor> wo 4 exh (no latest pre^aMoDed wrWws operatr^ 
s>stem compstba wih rnsnufactureTabr Sirpc^ier's softwaro) needed it prcgrimmeig trie gensat crverol 
soorg (compiete w«n leanaod CQ-ROU dme dongles of genset corvol system} and etactroncdgUi 
lovomrrg sYstem mcludng ether ogfiai components trial roqure etciusTvi programs horn the LMnufactiver

B ndbt Suppler wSh free updaie triraugriovt Iho Operatro Ida of Ihe gertsei

t Set

b Other standard tools recommendod Pv the Manufacturer t Lot
aPAHb KArt 1 b |e*k.U of Hart U* Technical Oita Sheet gkectrfcal Worka of the Technical Speclfleatiens)

a. CaneiaiorCircui Breaker for Generator Control and Fioloction Panel of 25 kW D/G Ret 1 Set
D .»CPP Modula/Conlrolier wBh riscaliod sofWare for 25 kW 0/G Set 1 Set “

6. MjtomaUe Voltage Reguiolor (AVR) for 25 kW Dro Set 1 Sel
d. %3tabn<|/Revolrino Oodn for 25 KW DfG Scl 1 Sec

SUBTOTAL F
(Stfnount >n W»rd>}

rioiai £ri4lMv«y»c4»J e9jieo«AVni<ten«utf43 MaiSra itA»iJ «Mvq

n Im « j £aa»e«icT on ri* rwrrS«nAjrv&lu&lqi;a^UBS Ulmoon v «nong (revucM M Bchcikita ol Re^jc^Ma ($0R). SCR iAaI p^ai

• r«enMriyis Coxir/«<GnQn 4^ tf nperlia KceucrHi

r C34lctf*U<nenU««9>.inArav«,«K<«bPU;!crtc«0Ty RstcrbtTB

• UrufRxatrLcciirrans^aUMa.nA/MA jn4e^«lxafnsar««•r.WD<!«iw^o(rw90»£trsvnSt4ft>Jpa1Dlerl|yeSpJMwyLb

Ccunby of Origin

NATlOMJ. POWER Cd>fiCt!ATlOH IiDi,
Name and S'lgnaUirg of Aulhodsed Repres^utive Dosignatiori



BID BOCUUEMTS

SBCTiCm VII • SOIEDULf Of RCOUiREV^TS

SECTfON VII • SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

BPS.2 • Breakdown of Prices 
2 X 25 KW TIKLING DIESEL POWER PLANT

SUP^V. O&UVW, INSTAUATION TfST AN9 CC*<MiS$JONnO 0* <rtO kW & fCi klM 
MCCVIAA Ol£S£l CfAEf^TlNC SETS ikNO A&SOCIATEO ELECTRiCAJ. EQUIPMENT POA 
H n.AaUN, STA AND TBOJNO OPPa UNOCA PA»A0E 97

Rom
No. Ootcriptlon ofWorli o« UalarUH QTY,* UHrr c

0
0
£

UNfT FACE FOA OOODS AN D R£Li
Pttny ai

ITCD S£RVKE9 TO BE SUPPLED
ROAD

UN/T PACE FOR GOOD S AND RELATED S£RV)C BS 
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A.
1.

Checklist of Technical & Financial Envelope Requirements for Bidders

THE 1st ENVELOPE (TECHNICAL COMPONENT) SHALL CONTAIN THE FOLLOWING- 
ELIGIBILITY Documents 
a. (Class A)
^ Any of the following:

• PhilGEPS Certificate of Registration and 
accordance with Section 8.5.2 of the IRR;

OR:

Membership under Platinum Category in

• 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’1 by the 
BIR or its duly accredited and authorized institutions, for the preceding calendar year 
which should not be earlier than two (2) years from the date of bid submission.

■ Tax clearance per Executive Order 398, Series of 2005, as finally reviewed and 
approved by the BIR or as stated under GPPB NPM-039-2014, for Non-Resident 
Foreign Corporation (NRFC) and Non-Resident Alien Not Engaged in Trade or 
Business (NRANETB), a Delinquency Verification Certificate may be submitted as a 
form of Tax Clearance;

OR:

• A combination thereof

> Statement of all its ongoing government and private contracts if any, whether similar or not 
similar in nature and complexity to the contract to be bid (NPCSF-GOODS-02)

> The Statement of the bidder’s Single Largest Completed Contract (SLCC) similar to the 
contract to be bid, and whose value, adjusted to current prices using the Philippine Statistics 
Authority (PSA) consumer price index, must be at least 50% of the ABC (NPCSF-GOODS-03) 
complete with the following supporting documents:

1. 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/equipmenl to 
NPC representatives for verification and validation purposes during post-qualification process.
ll,tSllal! for d/s(?ua/'/7caWon’ if verification and validation cannot be conducted for reasons
attributable to the Bidder.)

Page 1 of 3

0f ?e Provided t0 prospective suppHers/contrectors including all forms. Suppliers/coniractors are
encouraged to consult this checklist before submitting their proposals on the deadline for the submission and receipt of offers.
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^ Duly signed computation of its Net Financial Contracting Capacity (NFCC) at least equal to the 
ABC (NPCSF-GOODS-04) or a Committed Line of Credit (CLC) at least equal to ten percent 
(10%) of the ABC, issued by a Universal or Commercial Bank; If the Bidder opted to submit a 
Committed Line of Credit (CLC), the bidder must submit a granted credit line valid/effective at 
the date of bidding.

b. (Class B)
^ For Joint Venture (if applicable), any of the following:

• Valid Joint Venture Agreement (NPCSF-GOODS-05)

OR

• Notarized statements from all the potential joint venture partners stating that they will enter 
into and abide by the provisions of the JVA, if awarded the contract

^ Certification from the relevant government office of their country stating that Filipinos are 
allowed to participate in their government procurement activities for the same item/product (For 
foreign bidders claiming eligibiiity 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

^ Duly signed, completely filled-out and notarized Omnibus Sworn statement (Revised) (NPCSF- 
GOODS-07), complete with the following attachments:

• For Sole Proprietorship:

■ Special Power of Attorney

• For Partnership/Corporation/Cooperative/Joint Venture:

■ Document showing proof of authorization (e.g., duly notarized Secretary’s Certificate, 
Board/Partnership Resolution, or Special Power of Attorney, whichever is applicable)

^ Drawings & Documents to be submitted with the Bid, Sections M-1.0 to M-3.0, Annex A.1 for 
Mechanical Works and Sections E-1.0 and E-2.0 for Electrical Works, Section VI - Part II 
Technical Data Sheets;

Page 2 of 3

This ChecktisI of Requirements shall be provided to prospective suppliers/contractors including all forms. Suppllers/contractors are 
encouraged to consult this checklist before submitting their proposals on the deadline for the submission and receipt of offers.



BID DOCUMENTS

SECTION VIII - BIDDING FORMS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 4 X 50KW & 2 x 25KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPP UNDER PACKAGE 37

 VisP22Z1432Se

Standard Form No: NPCSF-GOODS-01

^ Complete eligibility documents of the proposed subcontractor, if any 

a. THE 2nd envelope (FINANCIAL COMPONENT) SHALL CONTAIN THE FOLLOWING:
>

>

>

indicatin9 (he total bid amount in accordance with the prescribed form
(NPCSFmGOOuS-08)

Ouly signed and completely fllled-out Schedule of Requirement (Section VII) indicating the unit 
and total prices per item and the total amount in the prescribed Price Schedule form.
For Domestic Bidder claiming for domestic preference:

• Letter address to the. 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 with the said request shall not be a ground for 
aisqua/ification.

2. In the case of foreign bidders, the eligibility requirements under Class ‘A' Documents (except for Tax Clearance) may be
rS!'lu ■ he aPpr°Pnate ego/va/enf documents, if any. issued by the country of the foreign bidder concerned. The 

e!PlbJI!!/ re(luirements or statements, the bids, and all other documents to be submitted to the BAC must be in English. If the 
ehgibihty requirements or statements, the bids, and all other documents submitted to ihe BAC are in foreign language other 
than English, it must be accompanied by a translation ol the documents in English. The documents shall be translated by the 
relevan foreign government agency, the foreign government agency authorized to translate documents, or a registered
TltflLni i T Tntry: and Sha" be authentica!ed Py fPo appropriate Philippine foreign service
establishment/post or the equivalent office having junsdiciion over the foreign bidder's affairs in the Philippines.
These documents shall be accompanied by a Sworn Statement in a form prescribed by the GPPB stating that the documents 
submitted are complete and authentic copies of the original, and all statements and information provided therein are true and

nh^oir the saidd°cuments'the PPilG^PS shall process the same in accordance with the guidelines on the 
Government of the Philippines - Official Merchants Registry (GoP-OMR).

3. A adder not subrnitting bid for reason that his cost estimate is higher than ihe ABC, is required to submit his letter of non-
participation/regret supported by corresponding detailed estimates. Failure to submit the two (2) documents shall be 
rev/sed WRo/ RC,4S l°c/efeaf the PurP°se of Pulllic biddin9 without valid reason as stated under Section 69.1.(1) of the

Page 3 of 3
Incouralfdfl fon/ulihTrhJrvf^Lhf8 Pr0tdet10 ,P/0SpeC"V9 ^‘^PPl'ers/conlraclors 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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List of All Ongoing Government and Private Contracts Including Contract Awarded But Not Yet Started

Business Name ; ___________________________
Business Address

Name of Contract/
Project Cost

a. Owner's Name
b. Address
c. Telephone Nos.

Nature of Work

Bidder's Role a. Date Awarded
Value of Outstanding 
Works / Undelivered 

PortionDescription %
b. Date Started
c. Date of Completion or 

Contract Duration/ Date 
of Delivery

Government

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 partner in a 
Joint Venture agreement other than his current joint venture where he is a partner. Non declaration will be a ground for disqualification of bid.

Note : This statement shall be supported with the following documents for all the contract(s) stated above which shall be submitted during Post-qualification'
1. Contract/Purchase Order and/or Notice of Award
2. Certification coming from the project owner/dient that the performance is satisfactory as of the bidding date.

Submitted by : ___________

Designation
Date

{Printed Name & Signature)
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The Statement of the bidder’s Single Largest Completed Contract (SLCC) similar to the contract to be bid
Business Name 
Business Address

Name of Contract
a. Owner’s Name
b. Address
c. Telephone Nos.

Nature of Work

Contractor’s Roie

Description

a.Amount at Award 
b-Amount at Completion 
c. Duration

a. Date Awarded
b. Contract Effectivity
c. Date Compieted

Notes: 1. The bidder must state only one {1) Single Largest Completed Contract (SLCC) similar to the contract to be bid.
2. Supporting documents such as Contract/Purchase Order and any of the following: Certificate of Acceptance; or Certificate of Compietion; or Official Receipt (O.R); or 

Sales Invoice for the contract stated above shall be submitted during Bid Opening.

Submitted by

Designation
Date

{Primed Name & Signature)



BID DOCUMENTS

SECTION VIII - BIDDING FORMS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF <1 X 50KW & 2 x 25KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILA8AAN, STA. MONICA 
AND TIKLING DPP UNDER PACKAGE 37

VisP22Z1432Se

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:

I 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

I Signature of Authorized Representative

Date ;
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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 status) 
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. R

That both parties agree to be jointly and severally liable for their participation in the 
Bidding and Undertaking of the said contract.

That both parties agree that and/or shall
be the Official Representative/s of the Joint Venture, and are granted full power and authority to 
do, execute and perform any and all acts necessary and/or to represent the Joint Venture in the 
Bidding and Undertaking of the said contract, as fully and effectively and the Joint Venture may 
do and if personally present with full power of substitution and revocation.

That this Joint Venture Agreement shall remain in effect only for the above stated 
Contract until terminated by both partjes.

Name & Signature of Authorized 
Representative

Official Designation

Name of Firm

Name & Signature of 
Authorized Representative

Official Designation

Name of Firm

1.
Witnesses

2.

fJuratl
[Format shall be based on the latest Rules on Notarial Practice]

standard Form Number: NPCSF-GOODS-O6a
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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 called “the

KNOW ALL MEN by these presents that We (Name of Bank) 
(Name of (Zounlrv)

of
having our registered office at

(hereinafter catted "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 Bidder; or

3) if the Bidder, having determined as the LCB, fails or refuses to submit the required tax 
clearance, latest income and business tax returns and PhilGEPs registration certificate 
within the prescribed period; or

4) if the Bidder having been notified of the acceptance of his bid and award of contract to 
him by the Entity during the period of bid validity:

a) fails or refuses to execute the Contract: or

b) fails or refuses to submit the required valid JVA, if applicable; or

c) fails or refuses to furnish the Performance Security in accordance with the 
Instructions to Bidders:

we undertake to pay to the Entity up to the above amount upon receipt of his first written 
demand, without the Entity having to substantiate its demand, provided that in his demand the 
Entity will note that the amount claimed by it is due to the occurrence of any one or combination 
of the four (4) conditions stated above.

The Guarantee will remain in force up to 120 days after the opening of bids or as it may be 
extended by the Entity, notice of which extension(s) to the Bank is hereby waived. Any demand 
in respect of this Guarantee should reach the Bank not later than the above date.

DATE

WITNESS

SIGNATURE OF THE BANK, 

SEAL

(Signature, Name and Address)



I
BID DOCUMENTS

SECTION VIII - BIDDING FORMS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 4 X 50KW & 2 x 25KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPP UNDER PACKAGE 37

VlsP22Z1432Se

Standard Form Number: NPCSF-GOODS-O6b

BOND NO.:

FORM OF BID SECURITY (SURETY BOND)

________________ DATE BOND EXECUTED:

By this bond, We (Name of Bidder)________ (hereinafter called “the Principal") and (Name
of Surety) __________ of (Name of Country of Surety)_________________, authorized to
transact business in the Philippines (hereinafter called “the Surety”) are held and firmly bound 
unto National Power Corporation (hereinafter called "the Employer”) as Obligee, in the sum of 
(amount in words & figures as prescribed in the bidding documents), callable on demand, for the 
payment of which sum, well and truly to be made, we, the said Principal and Surety bind 
ourselves, our successors and assigns, jointly and severally, firmly by these presents.

SEALED with our seals and dated this day of. 20

WHEREAS, the Prinoipal has submitted a written Bid to the Employer dated the_______ day of
_____________ 20______ , for the_______________________ (hereinafter called “the Bid").

NOW, THEREFORE, the conditions of this obligation are:

1) if the Bidder withdraws his Bid during the period of bid validity specified in the Bidding 
Documents: or

2) if the Bidder does not accept the correction of arithmetical errors of his bid price in 
accordance with the Instructions to Bidder; or

3) if the Bidder, having determined as the LCB, fails or refuses to submit the required tax 
clearance, latest income and business tax returns and PhilGEPs registration certificate 
within the prescribed period: or

4) if the Bidder having been notified of the acceptance of his bid and award of contract to 
him by the Entity during the period of bid validity:

d) fails or refuses to execute the Contract; or

e) fails or refuses to submit the required valid JVA, if applicable; or

0 fails or refuses to furnish the Performance Security in accordance with the 
Instructions to Bidders;

then this obligation shall remain in full force and effect, othen/vise it shall be null and void. 

PROVIDED HOWEVER, that the Surety shall not be;

a) liable for a greater sum than the speoified 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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Page 2 of 2

This Surety executing this instrument hereby agrees that its obligation shall be valid for 120 
calendar days after the deadline for submission of Bids as such deadline is stated in the 
Instructions to Bidders or as it may be extended by the Employer, notice of which extension(s) to 
the Surety is hereby waived.

PRINCIPAL SURETY

SIGNATURE(S) SIGNATURES(S)

NAME(S) AND TITLE(S) NAME(S).

SEAL SEAL
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REPUBLIC OF THE PHILIPPINES )
CITY OF_______________________ ) S.S.

BID-SECURING DECLARATION
SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 4 X 50KW & 2 x 

25KW MODULAR DIESEL GENERATING SETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR HILABAAN, STA. MONICA AND TIKLING DPP UNDER PACKAGE 37,

VisP22Z1432Se

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

//We^, the 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.

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) I/we will pay the applicable fine provided under Section 6 
of the Guidelines on the Use of Bid Securing Declaration, within fifteen (15) days 
from receipt of the written demand by the Procuring Entity for the commission of acts 
resulting to the enforcement of the Bid Securing Declaration under Sections 23.1 (b), 
34.2, 40.1 and 69.1, except 69.1 (f) of the IRR of R.A. 9184; without prejudice to 
other legal action the government may undertake.

3. I/We understand that this Bid-Securing Declaration shall cease to be valid on the 
following circumstances:

(a) Upon expiration of the bid validity period, or any extension thereof pursuant to 
your request;

(b) / am/we are declared ineligible or post-disqualified upon receipt of your notice 
to such effect, and (i) I/we failed to timely file a request for reconsideration or (ii) 
I/we filed a waiver to avail of said right;

(c) / am/we are declared as the bidder with the Lowest Calculated and Responsive 
Bid, and I/we have furnished the performance security and signed the Contract.

IN WITNESS WHEREOF, I/we have hereunto set my hand this____day of____
20____at___________ , Philippines.

[Name and Signature of Bidder’s Representative/ 
Authorized Signatory}

[Signatory’s legal capacity]
Affiant

[Jurat!
[Format shall be based on the latest Rules on Notarial Practice]

Select one and delete the other. Adopt same instruction for similar terms throughout the document.
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Omnibus Sworn Statement (Revised)

REPUBLIC OF THE PHILIPPINES ) 
CITY/MUNICIPALITY OF______  ) S.S.

AFFIDAVIT

I, [Name of Affiant], of legal age, [Civil Status], [Nationality], and residing at [Address of Affiant], 
after having been duly sworn in accordance with law, do hereby depose and state that:

1. [Select one, delete the other:]

[If a sole proprietorship:] I am the sole proprietor or authorized representative of [Name of 
Bidder] with office address at [address of Bidder);

[If a partnership, corporation, cooperative, or Joint venture:] I am the duly authorized and 
designated representative of [Name of Bidder] with office address at [address of Bidder];

2. [Select one, delete the other:]

[If a sole proprietorship:] As the owner and sole proprietor, or authorized representative of 
[Name of Bidder], I have full power and authority to do, execute and perform any and all acts 
necessary to participate, submit the bid, and to sign and execute the ensuing contract for 
[Name of the Project] of the [Name of the Procuring Entity], as shown in the attached duly 
notarized Special Power of Attorney;

[If a partnership, corporation, cooperative, or joint venture:] I am granted full power and 
authority to do, execute and perform any and all acts necessary to participate, submit the bid, 
and to sign and execute the ensuing contract for [Name of the Project] of the [Name of the 
Procuring Entity], as shown in the attached [state title of attached document showing proof of 
authorization (e.g., duly notarized Secretary’s Certificate, Board/Partnership Resolution, or 
Special Power of Attorney, whichever is applicable;)];

3. [Name of Bidder] is not “blacklisted" or barred from bidding by the Government of the 
Philippines or any of its agencies, offices, corporations, or Local Government Units, foreign 
government/foreign or international financing institution whose blacklisting rules have been 
recognized by the Government Procurement Policy Board, by itself or by relation, 
membership, association, affiliation, or controlling interest with another blacklisted person or 
entity as defined and provided for in the Uniform Guidelines on Blacklisting;

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

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

6. [Select one, delete the rest:]

[If a sole proprietorship:] The owner or sole proprietor is not related to the Head of the 
Procuring Entity, members of the Bids and Awards Committee (BAG), the Technical Working 
Group, and the BAC Secretariat, the head of the Project Management Office or the end-user 
unit, and the project consultants by consanguinity or affinity up to the third civil degree;
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[If a partnership or cooperative:] None of the officers and members of [Name of Bidder] is 
related to the Head of the Procuring Entity, members of the Bids and Awards Committee 
(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:
[if a corporation or joint venture:] None of the officers, directors, and controiling 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 iabor laws and standards; and

8. [Name of Bidder] is aware of and has undertaken the responsibilities as a Bidder in 
compliance with the Philippine Bidding Documents, which includes:

a. Carefully examining all of the Bidding Documents:
b. Acknowledging all conditions, local or otherwise, affecting the implementation of the 

Contract:

c. Making an estimate of the facilibes available and needed for the contract to be bid, if 
any: and

d. Inquiring or securing Supplemental/Bid Bulletin(s) issued for the [Name of the Project].

9. [Name of Bidder] did not give or pay directly or indirectly, any commission, amount, fee, or 
any form of consideration, pecuniary or otherwise, to any person or official, personnel or 
representative of the government in relation to any procurement project or activity.

10. In case advance payment was made or given, failure to perform or deliver any of the 
obligations and undertakings in the contract shall be sufficient grounds to constitute criminal 
liability for Swindling (Estafa) or the commission of fraud with unfaithfulness or abuse of 
confidence through misappropriating or converting any payment received by a person or 
entity under an obligation involving the duty to deliver certain goods or services, to the 
prejudice of the public and the government of the Philippines pursuant to Article 315 of Act 
No. 3815 s. 1930, as amended, or the Revised Penal Gode.

IN WITNESS WHEREOF, I have hereunto set my hand this _ day of ___, 20__ at
___________ , Philippines.

[Insert NAME OF BIDDER OR ITS AUTHORIZED 
REPRESENTATIVE]

[Insert signatory’s legal capacity]
Affiant

I'JuratJ
[Format shall be based on the latest Rules on Notarial Practice]
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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 [insert 
numbers] the receipt of which is hereby duly acknowledged, we, the undersigned, offer to 
perform SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 4 X 50KW & 
2 X 25KW MODULAR DIESEL GENERATING SETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR HILABAAN, STA. MONICA AND TIKLING DPP UNDER PACKAGE 37 ( 
VisP22Z1432Se) in conformity with the said Bidding Documents for the sum of [total Bid amount in
words and figuresi_________________________________or such Other sums as may be ascertained
in accordance with the Schedule of Prices attached herewith and made part of this Bid.

We undertake, if our Bid is accepted, to supply and deliver the goods and perform other 
services, if required within the contract duration and in accordance with the scope of the contract 
specified in the Schedule of Requirements and Technical Specifications.

If our Bid is accepted, we undertake to provide a performance security in the form, 
amounts, and within the times specified in the Bidding Documents.

We agree to abide by this Bid for the Bid Validity Period specified in Bid Documents and it 
shall remain binding upon us and may be accepted at any time before the expiration of that 
period.

Until a formal Contract is prepared and executed, this Bid, together with your written 
acceptance thereof and your Notice of Award, shall be binding upon us.

We understand that you are not bound to accept the Lowest Calculated Bid or any Bid you 
may receive.

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

We likewise certify/confirm that the undersigned, [for sola proprietorships, insert, as the owner
and sole proprietor or authorized representative of fNama of Bidder)__________________ has the full
power and authority to participate, submit the bid, and to sign and execute the ensuing contract,
on the latter's behalf for the \Name of Proiecti_____________of the National Power Corporation [for
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 fwame of Project]_______________ 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]

Duly authorized to sign Bid for and on behalf of.

[in the capacity 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, of the General Conditions of Contract, 
fname and address of Supplier] (hereinafter called the “Supplier^) shall deposit with the 
PROCURING ENTITY a bank guarantee to guarantee its proper and faithful performance 
under the said Clause of the Contract in an amount of [amount of guarantee in figures and words!.

We, the [name of the universal/commercial banki. as instructed by the Supplier, agree 
unconditionally and irrevocably to guarantee as primary obligator and not as surety merely, 
the payment to the PROCURING ENTITY on its first demand without whatsoever right of 
objection on our part and without its first claim to the Supplier, in the amount not exceeding
[amount of guarantee in Lauras and words].

We further agree that no change or addition to or other modification of the terms of the 
Contract to be performed thereunder or of any of the Contract documents which may be 
made between the PROCURING ENTITY and the Supplier, shall in any way release us from 
any liability under this guarantee, and we hereby waive notice of any such change, addition, 
or modification.

This guarantee shall remain valid and in full effect from the date the advance payment is 
received by the Supplier under the Contract and until the Goods are accepted 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 articies forming part of the product of (Name of Bidder)_______ ,

which are/is (Specify)_______________________________________..are substantialiy composed of

articles, materiais, or supplies grown, produced or manufactured in the Philippines. (Piease 

encircle the applicable description/s).

This certification is issued upon the request of (Name of Person/EntiM

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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WT - WATER TANK 
OWS - OK.-WATER SEPARATOR 
or -DAY TANK 
OP - DRAIN PIT 
PL - PERWCTER UCHT 
TP -TRANSFORMER PAD

CCPP - GENERATOR CONTROL AND PROTECTION PANS. 
CP -CUAROPOST 

HUE - HAZARDOUS WASTE STORAGE
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SPACED AS 9I0VM 

.SOivii THK SAND 
AND GRAVE BEDDINC

12/nni* BAR AT
150UU o.caw.

AVE SURFACE

SECTION

DRAM DITCH
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PLAN

SEE DETAILS SEE KTAIS A

lOOmni TWL SAND 
AND GRAVE BEDDMC

SECTION A

DETAILS—^ f—REBAR A/-EHUTE yT

—Art

-lOOnun THK. SAW 
AND GRAVE BEDDING

SECTION B

ORAM DITCH
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•10 BARS 0 
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DETAILS "A''

CONCRETE GENSET PAD
SCALE NTS

00

lOOnun THK. SAND 
i GRAVE BEDOWG

SECTION B

60 — Tin, ■=,g

St

M
lEDGC OF TRAKSFORHER[EDGE

OBASE

PLAN

TRANSFORMER PAD
SCALE NTS

NOTES:
1. UMIUUW CCUPRESSVE STRENGTH OP CON CRETE SHALL BE re- 

20.7 UPa (3000 pH) AT 28-DAT PEfBOO.
2. REINFORQNC STEL BARS SHAU CONFORM TO THE RCOUIREMENTS 

OP THE PNS FOR DEFORUCD STEE BARS CRAOE 27S.
3. THE DCSKN Of DC GENSET AND TRANSFORMER PAD FOUNOADON 

AND MOUNTING DETAILS SHALL BE PREPARED BT THE 
SUPPLIER/CONTRACTOR SUBJECT TO KPCS REVIEW AND 
APPROVAL FNAL OIUEN90N 9CALL BE AS RECOUUEHOED BY THE 
EQIAPMENT MANUFACTURER N CONSOERADON OF THE UNIUUU 
REQUIREMENTS.

4. WORK THIS WTH ELECTRICAL AND MECHANICAL DRAMNGS.
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DETAIL 'B’
SCALE 1:40
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NOTES:

SAWAWotAia

1. Aa DWEN90NS ARE IN HimunER UNLESS OTHERHtSC 
INDICATED.

2. USE STRUCTURAL GRADE STEEL SHAPES. GARS AND 
PLATES CONTORUINC TO ASTM A36.

3. ALL WELDING WORKS SHALL BE IN ACCORDANCE MTH 
THE LATEST EDITION OF THE AMERICAN WCIOINC 
SOdETY,

4. Aa STRUCTURAL STEEL SHAa BE FABRICATED AND 
ERECTED IN ACCORDANCE WTH THE AISC 
SPEOnCADONS AND CODE OF STANDARD PRACTICE

5. WORK THIS WITH AND MECHANICAL DRAWINGS.
6. FINAL OIUENSHM OF WATER TANK SUPPORT MU 

VARIES IN THE WATER TANK TO BE SUPPUED.
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ORDER

ALL DIMENSIONS ARE IN MILUMETERS 
UNLESS OTHERWISE SRECinEO. 
MINIMUM COMPRESSIVE STRENGTH OF 
CONCRETE SHALL BEfe = 20.7 MPa 
AT 28 DAYS PERIOD.
RBNFORCINC STEa BARS SHALL 

' CONFORM TO THE LATEST REQUIREMENTS 
OF THE PNS FOR DEFORMED STEa 
BARS GRADE 275,
ALL ASPECTS OF CONSTRUCTION 
AND OETAIUNC OF REINFORCEMENTS 
SHALL BE IN ACCORDANCE WITH THE 
LATEST EDITION OF THE ACI CODE 
ALL STRUCTURAL STEEL SHALL 
CONFORM TO SPEOnCATlONS FOR 
ASeSTEEL WHILE ALL ANCHOR BOLTS 
TO A325 SPECIFICATIONS 
Aa CONNECTIONS SHALL BE WOOED 
IN ACCORDANCE WITH THE AMERICAN 
WELDING SOCIETY.
WORK THIS DRAMNG WITH 
ARCHITECTURAL DRAWNGS.
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NOTES:

1. Ail DIUENSIONS ARE IN UIOIUETERS UNLESS 
OTKERMSE SPECtFIED-

2. MINUUM COMPRESSIVE STRENGTH OF CONCRETE 
SHALL BEf'c - 20.7 UPs AT 2S DAYS PERIOD.

3. RONFORCaK STEEL BARS SHALL CONFORH TO THE 
LATEST REOUIREUENTS OF THE PNS FOR DEFORMED 
STEa BARS GRADE 275-

2. AU ASPECTS OF CONSTRUCTION AND OETAIUNG 
OF REINFORCEMENTS SHAa BE IN ACCORDANCE 
WITH THE LATEST EDITION OF THE Ad CODE.

3. ALL STRUCTURAL STEEL SHAa CONFORH TO 
SPECIFICATIONS FOR A36STEEL WHILE Aa ANCHOR 
BOLTS TO A325 SPECIFICATIONS

4. Aa CONNECTIONS SHAa BE WELDED IN 
ACCORDANCE WITH THE AMERICAN WELDING 
SOCIETY.

5. WORK THIS DRAWING WTH ARCHITECTURAL DRAWNGS.
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BIO DOCUMENTS

SECTION IX - BID DRAWINGS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN. STA. MONICA 
AND TIKLING DPPs UNDER PACKAGE 37

 VisP22Z1432Se

SECTION IX - BID DRAWINGS 

MW - MECHANICAL DRAWINGS
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u

DRAWING NO.

TikDPP-BDM-17.001

TikDPP-BDM-17.002

Sta.DPP-BDM-17.001

Sta.DPP-BDM-17.002

HilDPP-BDM-17.001

HilDPP-BDM-17.002

Pkg37-BDM-17.001

Pkg37-BDM-17.002

Pkg37-BDM-17.003

Pkg37-BDM-17.004 

Pkg37-BDM-17.005

TITLE

PLANT LAYOUT
(2 X 25 KW TIKLING DPP)

EQUIPMENT AND PIPING LAYOUT 
(2 X 25 KW TIKLING DPP)

PLANT LAYOUT
(2 X 50 KW STA. MONICA DPP)

EQUIPMENT AND PIPING LAYOUT 
{2 X 50 KW STA. MONICA DPP)

PLANT LAYOUT
(2 X 60 KW HILABAAN DPP)

EQUIPMENT AND PIPING LAYOUT 
(2 X 50 KW HILABAAN DPP)

FUEL OIL FILLING SYSTEM 
P & I DIAGRAM

TYPICAL DOMESTIC WATER SYSTEM AND OIL WATER 
LINE

1000 L FUEL OIL DAY TANK 
(TYPICAL FOR ALL GENSETS)

GENERATOR SET WEATHER PROOF ENCLOSURE 
(TYPICAL FOR ALL GENSETS)

LOCAL INSTRUMENT PANEL

NATIONAL POWER CORPORATION IX-EW - i
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raCIC UUX IK

koS'Sj^c put

CONTROL ROOM

SWITCH YARD

NOTES:
1. THIS DRAWTG IS FOR BIOOING PURPOSES ONUY.
2. Ail OUENaONS ARE IN XHLiTUETERS UNLESS OTHERWSE SPEOFim.
1 THIS DRAWNC SIOWS THE ARRANCOIENT OP EQUIPMENT TO BE 

SUPPUED/CONSTRUCTED BY THE SUPPUER HHCH INOUOES 2 X SO KH 
MODULAR OEHSET, DAY TANKS. PUEL OL AND WATER SUPPLY UNES. 
WASTE OR DRAM UNE.

THE SUPPUER WALL BE RESP0N9BLE FOR VERIPUNG AT 9TE THE 
UEASUSaiENTS/IWORHATON OR DATA 91 OWN ON THIS DRAWNC 
maUDING AFFECTED C1«L STRUCTURES/TAOUTES. THE EQUIPMENT 
SHAa BE ADJUSTED TO SUIT ACTUAL 3TE CONDTTONS FINAL 
ARRANCEMENT CP EQUIPUENT MAY BE RE-ARRANGE) BY THE SUPPUER 
SUBJECT TO REMEW/APPROVAL Of NPC DURING PROJECT 
IMPLEMENTATION.THE SUPPUER SHAa SUBMIT DE9GN CALCULATIONS AND 
FOUNDATION DETAILS FOR ALL EQUIPMENT AND CIVIL STRUCTURES TD BE 
SUPPUED/CONSTRUCTED UNDER THIS SCOPE FOR APPROVAL OF NPC

4. MINIMUM DEPTH OF EMBEDDED PIPE SHAa BE NOT LESS THAN 300 MU 
IN OPEN GROUNDS AND 400 MM UNDER ROADWAYS. FOR PIPE THAT 
CROSSES ROADWAY, PIPE SLEEVES OF STEEL MATERIALS OR RSC SHAU 
BE PROVIOED.

5. EMBEDDED FUa 00. PIPE SHALL BE PAJNTED/APPUES WITH TAPE 
WRAPPING IN ACCORDANCE WITH THE TCCHMCAL SPEOnCATION.

6. WORK THIS DRAWING WITH APPUCABU CIVIL AND ELECTRICAL DRAWINGS.
7. AU OTHER WORKS. MATERIALS AND SERVICES SKAU BE IN ACCORDANCE 

WITH THE REQUIREMENTS SREOFED M THE TECHNICAL StOFlUTION.
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GENERATOR CONTROL AND PROTECT!CW PANa

DOMESTIC WATER UNE
OIL-WATER LINE
FUa C«L UNE
RETURN QL UNE
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MAM DISTRIBUTION PANa

rev. out wTurevretAscH rr OA ftfca
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FOR INSTALLATION TO- 
FUTURE FOST

2FO-001

2FO-32-001

50 MM0. 3 M LONG 
FLEXIBLE HOSE

FUEL OIL HAND PUMP 
50 L/MIN 
F0201PHP

©—
DAY TANK NO. 2 

1000 LITERS 
F0201TNK

2FO-003

-CXh
SUCT1W1 TUBE

0.80-METER FLANGED PIPE 
FOR FUTURE INSTALLATION 
OF FLOWMETER

2F0-004 
(W/ LOCK)

F0202FLT DRAIN OVERFLOW

FO RETURN

GENSET NO. 2 
DG201DSL

' FO20iaT

-0.80-METER FLANGED PIPE 
FOR FUTURE INSTALLATION 
OF FLOWMETER

NOTES:
1. ALL DIUENSONS ARE IN MILLWETCRS UNLESS OTHERWISE SPECinEO.
2. ELEVATION OF OAY TANK SKAU NOT BE LESS THAN THOSE INDICATED ON RELEVANT 

CIVIL ORAMNCS, BUT MAY BE ADJJSTED/INCREASED TO CONFORM WITH THE ENGINE 
REQUIREMENTS PER MANUFACTURER'S RECOMMENDATION:

3. Fua OIL PIPES SHALL CONFORM TO ASTM A 53 GRADE 6. SEAMLESS AND SCHEDULE *0.
SIZE OF FUa PIPES TO/FROM THE ENGINE MAY BE REVISED TO CONFORM WITH THE 
REQUIREMENTS SUBJECT TO NPC APPROVAL ___________ __

*. VALVES 65 MM0 ANO LARGER SHALL BE CAST IRON. FLANGED ENDS. OSY « WSI^ 
STEM CLASS 150. VALVES 50 MMB AND BaOW SHAU BE CAST BRONZE. FLANGED OH 
SCREWED ENOS. RISING STEM, CLASS 150;

5. FUa OIL PIPES WHICH ARE BURIED UNDERGROUND SHALL BE APPUED WITH IMM WIMUM
THICKNESS OF TAPE WRAPPING APPUED SPIRARY WITH OVERLAP OF SOX OR APPROVED 
EQUIVALENT. FOR PIPES THAT CROSSES ROADWAYS. PIPE SLEEVE OF GALVANIZED STEa 
MATBBAL OR RSC SHALL BE PROVIDED: __ _ „ „ ^

6. LEVa SWITCH FOR HIGH ANO LOW LEVa ALARM SHAU BE PROVIDED ANO TO BE 
MONITORED AT THE GENERATOR CONTROL & PROTECTION PANa LOCATED AT THE 
CONTROL ROOU*

7 HAND PUMP SHAU HAVE CAPACITY OF NOT LESS THAN 50 LITERS PER MINUTE 0 lOI 
DISCHARGE HEAD, DOUBLE ACTING ROTARY TYPE. HEAVY DUTY CAST IRON CONSTRUCTION 
WITH BRASS INTERNALS WITH EASY CLEAN MRE SCREEN. EASY DISPENSNG THROUGH 
SYNTHETIC RUBBER HOSE. WITH TELESCOPIC SUCTION TUBE. ADAJSTED TO FIT SOW 
DIAMETER TO 210 LITERS DRUM. THE SUPPLY SHALL INaUDE RUBBER HOSE NOT LESS 
THAN SOMU DIAMETER AND 3 METERS LONG, REINFORCED HATH SPIRAL-PUED SYNTHETIC 
FABRIC WITH WIRE HEUX COMPLETE CONNECTION ACCESSOR IS AT BOTH DOS

8. FINAL DETAILS AND ADJUSTMENTS SHAU BE DONE IN THE FIELD BY THE SUPPUER
9. THEI,^PPU£RJSH1Wl’ SUPPLY FLEXIBLE HOSE NOT LESS THAN 50 MM 0 AND 3 M^S 

LONG HTTED WITH STEa PIPE NOT LESS THAN 50 MM 0 FOR HANDUNG FUEL OIL FROM 
A 210 L DRUM ANO FLANGE CONNECTION AT F.O. TRANSFER PUMP SUCTION. THE 
FLEXIBLE HOSE SHAa BE MADE OF SYNTHETIC RUBBER TUBE. RQNFORCEO WITH 
SPIRAL-PUED SYNTHETIC FABRIC WITH WIRE HEUX: ANO

to. THE DIAGRAM SHOWN IS TYPICAL FOR EACH UNIT. THE TAG NO. SHOWN ARE FCft UNIT 
NO. 2. TAO NUMBERS OR SPIN FOR UNIT 3 SHALL BE THE SAME AS UNIT 2 EXCEPT FOR 
UNIT NUMBER. EX CG30I0SL DGAOIDSL 3FO-OOI. 4FO-001.

LEGEND:
------ - MAW UNE

[X] - GATE VALVE (NORMALLY OPEN)

^ - CATC VALVE (NORMALLY CLOSE)

DO - GLOBE VALVE
- LEVEL SWITCH (HIGH AND LOB LEVEL ALARM) 

(Q) - LEva GAUGE 
—^ -RLTCR

Mi - BUND FLANGE

PIPE DESIGNATION LEGEND:
rc-jg-m

SVSIEM (nXL OL)-----1 I
BMWA PPL as (BA)'

seumm.---------

macci: MippiY. ooMin, MiTAUAnoN. TEST AN» coMMiAWiaHMa  op^ m
s us nr BOMiAX duel ooealtino m aw MSMAnD
BUnilCPHQUBISEWT POW MEjLBAAW .ET^ISOIUCA AWDTSIIJNO PPPs 
UNDCWPACKAOEST

lOCATtWE

FUEL OIL FILUNG SYSTEM

HUiPCSPeam
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TAP TO EXISTING 
WATER LINE

DW-020-001

OW-001

TAP TO EXISTING 
DIL- WATER LIN[

lOOd uPVC OWL 5. 1000 uPVC OWL

O u~)

J> o

MTURECFAEVQOl

NOTES:
t. All 0IUEN90NS ARE IN UUJUrTERS UNLESS OTHERWSE 

SPECinED.
2. FINAL PIPING ARRANGEMENT SHALL BE COORDINATED AND 

FINALIZED WITH SPUG DURING SITE VIST/NSPECDON TO SUIT 
ACTUAL CONDITIONS.

3. All PIPING. PIPE FITTINGS AND SUPPORTS, VALVES AND OTHER 
ACCESSORIES REQUIRED SHAU. BE SUPPUED. INSTALLED AND 
TESTED BY THE CONTRATOR INaUDINO THE REQUIRED 
EXCAVATION AND BACKFILLING WORKS

t. DOMESTIC WATER PIPING AND FITTINGS SHAU. BE MADE Of 
UNPLASTCIZEO POtYWNLY CHLORI0£(tJPVC) SCHEDULE 80 C« 
CLASS ISO CONFORMING TO ASTU 0-1784 OR APPROVED 
EQUIVALENT (EXCEPT OTHERWSE SHOW!).

S WATER SYSTEM PIPE SHAU GENERALLY BE 1NSTA11£D 
UNOERCROUNO NO LESS THAN 300UU DEPTH,

E. AU. uPVC/PE PIPE DIMENSIONS SHOWN ARE IN NOHWAl 
DIAMETER (MM) WTH THE FCUOMNO EQUIVAIENTS:

B04M (3’) - 90MM OUTSIDE DIAMETER (aD.)
40MM (I 1/2*) X 50MM OUTSIDE DIAMETER (O.D.)
32MM (1 1/4") - 40MM 0.0.
2SMM (1‘) - 32MM O.D.
20MM (3/4‘) - 2SJM 0.0,
15MM (1/2*) > 20UM O.D.

7. THIS DRAWNC IS FOR BIDDING PURPOSES ONLY.

LEGEND
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NOTES:
1. 1HS DRAMNC IS FOR aiWNS PURPOSES ONLY:
2. All DUENSOKS ARE IN BUJU£70tS UNLESS OTVCRMSE SF^OFIED;
3. ELEVATION OF DAY TANK SHAU. NOT BE LESS THAN THOSE INDICATED 

ON RELEVANT OVt. ORAWNCS. BUT HAY BE ADJUSTED/IN CREASED TO 
COFORH HTH THE ENGINE REQUREUENTS PER UANUFACTURER'S 
RECtUUEHOATlOK

4 Tie TAMC SHALL BE SHOR-FABRICATED, RECTANCUIAR UADE OF 
ASTU A 36 OR APPROVED EQUAL WIN HUUMA TI«OoeSS OF S HH. 
■TH INTERIOR AND EXTERIOR COATMS TO CONFORM W1H Tie 
1EOHCAL SPESIOATIONS CLAUSE CW-IIJ:

6. EAOi rural CEHERAT1NC SET 9UU. BE PROWED HTH FUEL DAY 
TAW;

i. LEVEL SHTOH FDR HIGH AND LOW LEVEL ALARU SHAU BE PROVIDED 
AND TO BE HOMTORED AT THE GENERATOR CONTROL k PROTECTION 
PANEL LOCATED AT THE CONTRO. ROOM: AND

7 OVERFLOW PIPE (324) SHAU BE AT LEAST 300UU ABOVE GROUND.
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NOTES;
1. 1HE ENCLOSURE SHALL HAVE THE FOOOWNC FEATURES

1.1 LESS THAN U «A SOUND PRESSURE LETEL AT I UE7ER FROU ANT PONT CF THE 
ENCLOSURE
1.2 2mm HHNUU THKXNESS OF WAU/ROOf ENCLOSURE 
1.} STAINLESS BOLTS AND HINGES
1.4 CAN HTHSTAND 2SO KPH WHO MLOOTY AND/OR AS SPEQFCD IN THE LATEST EDITION 
OF NATIONAL STRUCTURAL COOC CF THE PHUPPINES 

2 THE SUPPUER SHAU SUBUlT ORAWNO DCTALS OF THE ENaOSURE FOR HPC REVIEW AND 
APPROVAL

i THE UOHTCAlNO/OCNTRCL PON IS AT UONITQAING PANEL SHOWN HEREIN ARE UNIUUU 
REOURENENTS. AOOITWNAl UONITCRING POINTS ANO ITS ARRANSEUENT NAY BE PROVIDED 
AND ARRANGED PER UANUFACTURER'S STANDARD SUMCT TO NPC APPROVAL 

4. RAIN TEST EQUIVALENT TO 10QNU PER HOUR SHALL BE CCNDUCTED TO ENSURE THAT RAIN 
WATER IS PREVENIES FROM ENTERING THE ENCLOSURE.
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NOTES:
I. THIS ORAWNG IS FOR BIOOMS PURPOSES ONLY.
X Ui nUEHSIONS ARC IN UILUUETERS UNLESS OTHERWSE SPEOnSD.
3. FINAL EQUIPMENT/CABLE IRAY/PIPINCAAKE-OFP STRUCTURES AND 

ARRAMEWEHT SHAH BE COORDINATED AND FWAUZEO WTH SPUC DURINe 
9TE M9T/NSPCCT10N TO SUIT ACTUAL CONDinONS.

4. ALL EQUIPUENT. PIPING SUPPORTS AW FITTINGS. VALVES AND OTHER 
ACCESSORIES MC REQUIRED EXCAVATION AND SACXFIUJNG WORKS AND 
H TER CONNECTION WIN THE EMSTING PIPING SYSTEM. Lt. FUEL. WASTE OIL 
AND COOLING SYSTEM SHALL BE SUPPLED. INSTALLED. TESTED AND 
COUUS90NED BY THE SUPPUER.

5. THE SUPPUER SIALL SUBUIT OCSKN CALCULATIONS AND FOUNDATION 
DETAILS FOR ALL EOLSPUENT TO BE SUPPUEO UNDER THIS SCOPE FOR 
APPROVAL OF NPC. THE DIUEK90NS 9I0«N UAY BE ADJUSTED BASED ON 
THE ACTUAL DMEN90NS OF THE EQUIPUENT TO BE SUPPLIED BY THE 
SUPPLER.

B. UMUUU DEPTH OF EMBEDDED PIPES SHALL NOT BE LESS THAN 3O0UM IN 
OPEN CROUWS AK) 400UU UNDER ROADWAYS FOR PIPES THAT CROSSES 
ROADWAYS. PIPE SLEEVE CP STEEL MATERIAL OR RSC SHALL BE PROVIDEO.

7. EUBESOED Fua CB. PIPE F NECESSARY SHALL BE PAHTED/WRAPPED HTH 
TAPE VRAPPMG OR APPROVE) EQUIVALENT H ACCORDANCE NTH THE 
TECHNICAL SPECFCATION.

& VERIFY THE EnSTMO PIPBKES FOR MATERIALS. SIZES AND OTHER 
nFORMATKM OF THE PIPING SYSTEM FOR THE MTERCOFWECTICN OF THE 
NEW PIPING SYSTEM TO THE ESSTWS FUEL 00. WASTE 00. AND DOMESTIC 
WATER SUPPLY LINES DUFWG 9TE INSPECTION. TFC SUPPUER SHAH 
SUBMIT PIPMG ARRANGEIENT SUBJECT FOR NPC APPROVAL

9. WORK THS DRAWING WITH RELEVANT OVR. AND OECTRICAL DRAWNGS.

LEGEND:
vm - PROPOSED LOCATION OF EQUIPUENT/FACIUTIES 
I I - EXISTING EQUiPUENTAlWICTURES 

WT - WATER TANK 
OWS - OL-WATER SEPARATOR 
DT - DAY TANK 
DP -DRAW PIT 
a - PESUEIER LIGHT 
TP - TRANSFORMER PAD

CCPP - GENERATOR CONTROL AND PROTECTION PANEL 
OP -GUARD POST 

NWS - HAZARD WASTE STORAGE

»UVC0F«H3Ol
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NOTES;

1. THIS DRAMNC IS FOR BDCHRO PURPOSES ONLY.
2. ALL DIMENSIONS ARE IN UILUUE1ER5 UNLESS OTHERWISE SPECinEO.
J. THIS DRAWING SHOWS THE ARRANGEMENT OF EQUIPMENT TO BE 

SUPPUED/CONSTRUCTCO BT THE SUPPUER WHICH INCLUDES 2 X SO KW 
MODULAR GENSCT, OAY TANKS, FUa OIL AND WATER SUPPLY UNES, 
WASTE OR DRAIN LINE

THE SUPPUER SHALL BE RESPONSIBLE FCfi VERIFYING AT SITE THE 
UEASUREMENTS/ULFORMATIOH OR DATA SHOWN ON THIS DRAWING 
INOUDKC AFFECTED OS1L STRUCTURES/TAaLfTlES, THE EQUIPMENT 
SHALL BE ADJUSTED TO SUIT ACTUAL SITE CCWOITION& FINAL 
ARRANGEMENT OF EOUIPMENT MAY BE RE-ARRANGO BY THE SUPPUER 
SUBJECT TO REVIEW/APPROVAL OF >PC OURIHC PRCkECT 
lUPlEUENTATKM.THE SUPPUER SHALL SUBMIT DESIGN CAIXUUTONS AND 
FOUNDATION DETAILS FOR ALL EQUIPMENT AND OVW. STRUCTURES TO BE 
SUPPUED/CONSTRUCTED UNDER THIS SCOPE FOR APPROVAL OF NPC

4. MINIMUM DEPTH OF EMBEDDED PIPE SHALL BE NOT LESS THAN JOO MU 
IN OPEN GROUNDS AND 400 MM UNDER ROADWAYS. FOR PIPE THAT 
CROSSES ROADWAY. PIPE SLEEVES OF STEEL MATERIALS OR RSC SHALL 
DE PROVIDED.

5. EMBEDDED FUa OIL PIPE SHALL BE PAINTED/APPUES MTH TAPE 
WRAPPINC IN ACCORDANCE MTH THE TECHNICAL SPEOFICATON,

6. WORK THIS DRAWING WITH APPUCABLE OVIL AND CLECTRICAl ORAWNCS.
7. AU OTHER WORKS. MATERIALS AND SERVICES SHAU BE IN ACCORDANCE 

WITH THE REQUIREMENTS SPECIFIED IN THE TECHNICAL SPEOnCATICH.

LEGEND:
?777i - PROPOSED LOCARON Of EQUIPMENT/FAOLniES

I----- 1 - EXISTING EQUtPUENT/SIRUCTURES

FOL - FUa CIL UNE 
DViL - DOMESTIC WATER UNE 
OWL - OIL WATER UNE 
ROL - RETURN OIL UNE 
OWS - OIL WATER SEPARATOR 
OT - OAY TANK 
OP - DRAIN PIT

CCPP - GENERATOR AND CONTROL PROTECTION PANa 
TP - TRANSFORMER PAD

AREA

I

NATIONAL POWER CORPORATION
AGHAM ROAD, OILIMAN. QUEZON CITY
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NOTES:

). THIS DRAWING IS FOR BIDDING PURPOSES ONLY.
2. ALL 0IUEN3ONS ARE IN UILLIMETERS UNLESS OTHERWISE SPECIRED.
3. FINAL E0UIPUENT/CA91E TRAY/PIPINGAAKE-OFF STRUCTURES AND 

ARRANGEMENT SHALL SE COORDINATED AND FINALIZED WITH SPUC 
DURING STE VIST/WSPECTION TO SUIT ACTUAL CONDITIONS

4. ALL EQUIPMENT, PIPING SUPPORTS AND FITTINGS. VALVES AND 
OTHER ACCESSORIES AND REQUIRED EXCAVATION AND BACKFILLING 
WORKS AND INTERCONNECTION WITH THE EXISTING PIPNO SYSTEM, 
Le. FUEL. WASTE OIL AND COOUNC SYSTEM SHALL BE SUPPLIED, 
INSTALLED, TESTED AND COMMISSIONED BY THE SUPPLIER.

5. THE SUPPUER SHAa SUBMIT DESIGN CALCULATIONS AND 
FOUNDATION DETAILS FOR ALL EQUIPMENT TO BE SUPPUEO UNDER 
THIS SCOPE FOR APPROVAL OF NPC. THE D1MEN30NS SHOWN HAY 
BE ADJUSTED BASED ON THE ACTUAL DIUEN30NS OF THE 
EQUIPMENT TO BE SUPPUED BY THE SUPPUER.

6. MINIMUM DEPTH OF EMBEDDED PIPES SHAa NOT BE LESS THAN 
JOOUU IN OPEN GROUNDS AND 400UM UNDER ROADWAYS FOR 
PIPES THAT CROSSES ROADWAYS. PIPE SLEEVE Of STEEL MATERIAL 
OR RSC SHAa BE PROVIDED.

7. EMBEDDED FUa 00. PIPE IF NECESSARY 31AU BE
PAINTED/WRAPPED WITH TAPE WRAPPING OR APPROVED EQUIVALENT 
IN ACCORDANCE WITH THE TECHNICAL SPEOFICAHON.

8. VERIFY THE EXISTING PIPEUNES FOR MATERIALS. 3ZES AND OTHER 
INFORMATION OF THE PIPING SYSTEM FOR THE INTERCONNECTION OF 
THE NEW PIPING SYSTEM TO THE EXISDNG FUa OIL WASTE CNL AND 
DOMESTIC WATER SUPPLY UNES DURING 3TE INSPECTION. THE 
SUPPUER SHAa SUBMIT PIPING ARRANGEMENT SUBJECT FOR NPC 
APPROVAL

9. WORK THIS DRAWNG WITH RELEVANT CIVIL AND ELECTRICAL 
DRAWINGS.

LEGEND:
- P80POSES locatkn of eoupnent/facuties

I---- 1 - EaSTlHC EOUPUENr/SmUCTURES
WT - WATER TANK 

OWS - Ot-WATD! SEPARATOR 
OT - DAY TANK 
OP - ORAN PIT 
PL ' PERIWETD? LIGHT 
TP - TRANSFORtCR PAD

GCPP - GENERATOR CONTROL AND PROTECTION PANa 
CP - GUARD POST 

NWS - HAZARD WASTE STORACE
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NOTES:

1. THIS DRAWNQ IS rw BIOOINC PURPOSES ONLY.
2. AU. DIMENSIONS ARE IN UILUUETERS UNLESS OTHERWISE SPECIFIED.
3. THIS DRAWING SHOWS THE ARRANGEMENT OF EOUIPUENT TO GE 

SUPPUED/CONSTRUCTEO BY THE SUPPUER WHICH INCLUDES 2 X SO KW 
UOCULAR GEN SET. DAY TAWS, Fua OIL ANO WATER SUPPLY UNES. 
WASTE OR GRAIN UNE

THE SUPPUER STALL S£ RESPONSSIE FOR NERFYING AT 9TE THE 
UEASUREMEHTS/lHFCKUAIKH CR DATA SHOWN ON THIS DRAWING 
INCLUDING AFFECTED CIVIL STRUCTURES/TAOUTIES THE EQUIPMENT 
STAa BE ADJUSTED TO SUIT ACTUAL SITE COHOmCNS FINAL 
ARRANGEMENT OF EOUIPUENT MAY BE RE-ARRANGO BY THE SUPPUER 
SUBJECT TO REVlEW/APPftOVAL OF NPC DURINC PROJECT 
lUPlEMENTATKW.THE SUPPUER SHALL SUBMIT DESIGH CALCULATIONS ANO 
FOUNDATION DETAILS FOR ALL EOUIPUENT ANO QVIL STRUCTURES TO BE 
SUPPUED/CONSTRUCTEO UNDER THIS SCOPE FCfl APPROVAL OF NPC

4. UINIUUU DEPTH OF CUBEDOED PIPE SHAU BE NOT LESS THAN 300 MU 
IN OPEN GROUNDS AND 400 MU UNDER ROADWAYS. FOR PIPE THAT 
CROSSES ROADWAY. PIPE SLEEVES Of STEa MATERIALS OR SSC SHAU 
BE PROVIDED.

5. EUBEDOED FUa OIL PIPE SHAU. BE PAINTEO/APPUES WITH TAPE 
WRAPPING IN ACCORDANCE WITH THE TECHNICAL SPECIFICATION.

6. mu THIS DRAWING WITH APPLICABLE OWL ANO ELECTRICAL DRAWINGS
7. Aa OTHER WWWS MATERIALS ANO SERVICES SHALL BE W ACCORDANCE 

WITH THE RECU REM ENTS SPEOFIED IN THE TECHNICAL SPEOFICARON.

LEGEND:
V77A - PROPOSED LOCATION Of EQUIPWENT/FAGUTIES

I----- f - E»STING EOUIPUEHT/STRUCTURES

FOL - FUa OIL UNE 
DM. - DOUESnC WATER UNE 
OWL - CIL WATER UNE 
ROL - RETURN OIL UNE 
OWS “ OIL WATER SEPARATOR 
DT - DAY TANK 
DP - DRAIN PIT

GCPP - GENERATOR AND CONTROL PROTECTION PANa 
TP - TRANSFORMER PAD

IWnfVtfKEVSCN
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AG HAM ROAD. OIUMAN. OUEZON CITY
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NOTES:
1. mis DRAVKhG IS FOR 8IDDINC PURPOSES ONLY.
2. ALL DIMENSIONS ARE IN UILUUE1ERS UNLESS OTHERWSE SPECirED.
1 FINAL EQUIPU ENT/CABLE THAY/PIPINC/TAKE-OFF STRUCTURES AND 

ARRANGEMENT SHAU BE COORDINATED AND FINALIZED WITH SPUG DURING 
SITE VISIT/INSPECTION TO SUIT ACTUAL CONDITIONS.

♦. *a EQUIPMENT, PIPING SUPPORTS AND FITTINGS. VALVES AND OTHER 
ACCESSORIES AND REQUIRED EXCAVATION AND BACKrUJNO WORKS AND 
INTERCONNECTION WITH IKE EXISTING PIPING SYSTEM. I.e. FUEU WASTE 
OIL AND COOLING SYSTEM SHAU BE SUPPLIED, INSTALLED, TESTED AND 
COMMISSIONED BY THE SUPPUER.

5. THE SUPPUER SNAIL SUBMIT DESIGN CALCULATIONS AND FOUNDATION 
DETAILS FOR ALL EQUIPMENT TO BE SUPPUED UNDER THIS SCOPE FOR 
APPROVAL OF NPC. THE DMENSIONS SHOWN MAY BE ADXJSTED BASED ON 
THE ACTUAL OIMENSOHS OF THE EQUIPMENT TO 8E SUPPUED BY THE 
SUPPUER.

6 MINIMUM DEPTH OF EMBEDDED PIPES SHALL NOT BE LESS THAN 300UM IN 
OPEN GROUNDS AND «OUU UNDER ROADWAYS FOR PIPES THAT CROSSES 
ROADWAYS, PIPE SLEEVE OF STEEL MATERIAL OR RSC SHAa BE 
PROVIDED.

7. EUDEDDEO FUa OIL PIPE IF NECESSARY SHAa BE PAINIEO/WRAPPQ) 
WITH TAPE WRAPPING OR APPROVED EQUIVALENT IN ACCORDANCE WITH 
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 Fua Oil. WASTE OIL AND DOMESTIC 
WATER SUPPLY UNES DURING SITE INSPECTION. THE SUPPUER SIAa 
SUBMIT PIPING ARRANGEMENT SUBfCT FOR NPC APPROVAL

9. WORK THIS DRAWING WITH RELEVANT CIVIL AND ELECTRICAL DRAWINGS.

LEGEND:

- PROPOSED LOCATION OF EOUIPUENT/FAaUTIES

I----- 1 - EXISTING EQUIPMENT/STRUCTURES

wr - WATER TANK 
0W5 - CiL-WATER SEPARATOR 
DT - DAY TANK 
DP - DRAM PIT 
PL - PERIMETER UGHT

CCPP- COIERATOR CONTROL AND PROTECDOM PANS. 
0 - TRANSFORMER

- NAM DISTRIBUTION PANa 
CP - CUARO POST

KWS - HAZARD WASTE STORAGE
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NOTES:
1. THE DRAWING SHOWS TYPICAL REQUIREMENT FOR ENGINE 

CONTROL AND MONITORING.
2. THE LOCATION AND CONRGURATiON OF THE LOCAL PANEL 

AND ARRANGEMENT OF THE MONITORING/METERING 
INDICATORS SHALL BE MANUFACTURER STANDARD.
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s OIL TEMPERATURE 6AUCC

« OIL PRESSURE GAUGE

7 START BUTTON

6 HDICATKG LIGHT LOCAL

9 STOP BUTTON
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SECTION IX - BID DRAWINGS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR 
DIESEL GENERATING SETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA 
AND TIKLING DPPs UNDER PACKAGE 37

VisP2221432Se

SECTION IX - BID DRAWINGS

EW - ELECTRICAL DRAWINGS

DRAWING NO. TITLE 

HilDPP-BDE-17.001 SINGLE LINE DIAGRAM 

HilDPP-BDE-17.002 EQUIPMENT LAYOUT 

HilDPP-BDE-17.003 DETAILS OF TAKE-OFF STRUCTURE

HilDPP-BDE-17.004 

StaDPP-BDE-17.001 

StaDPP-BDE-17.002 

StaDPP-BDE-17.003 

StaDPP-BDE-17.004 

TikDPP-BDE-17.001 

TikDPP-BDE-17.002 

TikDPP-BDE-17.003 

TikDPP-BDE-17.004

CONDUIT LAYOUT

SINGLE LINE DIAGRAM

EQUIPMENT LAYOUT

DETAILS OF TAKE-OFF STRUCTURE

CONDUIT LAYOUT

SINGLE LINE DIAGRAM
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CONDUIT LAYOUT

L
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NOTES:
1. TH£ SUPPLIER SHALL PRCMOE PR01ECTKN MOOUIE EQUIPPED 

M1H THE EKSIRE-CCNERATCR PR01ECTI0N AS SHOW,
Z. TRIP AND FAULT ALARM/SIGNAL FROM THE GENERATOR 

TRANSFORMER SHALL BE INCLUDED IN THE ENONE-CENERATOR 
ALARM SYSTEM.

3. BURDENS AND RATINGS INCLUDING QRCUIT PROTECTIONS OF 
INS1RUUENT TRANSFORMER SHALL BE DETERMINED BY THE 
SUPPLIER.

A. ALL THE EQUIPMENT TO BE SUPPUED SHALL BE TESTED AND 
PROVEN PASSED IN ACCORDANCE TO THE REQUIREMENTS OF 
SECTION VI - TECHNICAL SPECinCATIONS,

:. AU. EQUIPUENT/MATERIALS DRAW N SHADED AREA ARE 
EXISDNC; Aa OTHERS ARC nCUIDEO IN THE CONTRACT.

6. REFER TO DWC. NO. PKC37-BOE-17.002 FOR THE GENERATOR 
CONTROL AND PROTECTION PANa (GCPP) OUTUNE AND 
CLAUSE EW-4.9 OF SECTION M - TECHNICAL SPEOFICATHNS 
FOR THE MIMMUM REQUIREMENTS FOR TIC CCPP.

LEGENDS AND SYMBOLS: GENERATOR CONTROL tc DIGITAL MULTI-POWER
PROTECTION MODULE (GCPU) METER (OPM)

FDS “ FUSE OISCCNNECl SWTCH
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1- - CORE BALANCE CURRENT TRANSFORMER 49 - ROTOR TEMPERATURE SENSOR H2 - FREQUENCY
1 - EARTH / GROUND CONNECTION 46 - NECADVE SEQUENCE CURRENT RELAY PF - POWER FACTOR

32 - DIRECTIONAL POWER RQjVY PHASE ANGLE (VOLTAGE ft CURRENT)
27 - UNDERVOLTAGE RELAY UNE TO UNE VOLTAGES
12 - OVER SPEED RELAY UHC TO NEUTRAL VOLTAGES
AUTOMATIC k MANUAL SWCHRONIZMG FUNCTION UNE TO UNE CURRENTS
AUTOMATIC ft MANUAL LOAD SURlNC FUNCTION UNE TO NEUTRAL CURRENTS

WIUiE Cf PEM93N
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NOTES:
1. ms onuHNS IS for aoDwc purposes only, the supplier

SHALL SUeUT the ACTUAL EOUPHENT LAYOUT FOR NPC 
APPROVAL.

2. FWAL LOCATIONS OF EOUIPUENT AND ACCESSORIES/ 
APPURTENANCES TO 9E SUPPLED, INSTALLED OR 
CONSTRUCTED 8Y THE SUPPLER SHAU BE CLOSELY 
COORDMATEO WIN SPtXi HANAGCUENT AND PLANT 
HEAOS/PlANT IN CHARGE 10 SUIT ACTUAL 9TE COMNTIONS 
PRIOR TO DEU^RY/WSTAUAnON/ CONSTRUCRON FOR THE 
TUELY AND EFFKJENT UPIEMENTATON Of THE PROJECT.

L THE TRANSFORUER PAD SHALL BE DESIGNED BASED ON THE 
ACTUAL DUIEN90H/KIGHT OF THE TRAKSFORUER.

4. ALL MANSIONS INDICATED ARE M ULLUEIERS UNLESS 
OTHERMSE SRECFIED.

S ALL EOLIPUENT H THE 9LA0ED AREA ARE EHJSIINC. ALL 
OTHER EOUPUENTS ARE INCLUDED ON THE CONTRACT.

6. ms ORAVRNO SHALL BE WORKED MTH CIVL AND 
UECHAMCAL WORKS BID DRAWINGS.
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NOTES:
). ALL OKHSCMS ARE M MUJUETERS UUSS DTtCMSE SPECTB). 
1 nC SumjER 9UU ADJUST TK D9SIMC 6US CQMMCTCR SUCH 
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NOTES:
1. THE SUPPLIER 9ua PROvOE PROTECTION MODULE EQUIPPED 

WITH THE ENGWE-aeNERATOR PROTECHCM AS SHOMl
2. TRR AW FAULT AlARU/SONAl FROM THE CEMERATOR 

TRANSFORMER SNAIL BE NCLUKD N THE ENCWE-CENERATOR 
ALARM SYSTEM.

1 BURDENS AND RATNCS WOUDMC GROUT PROTECTIONS OF 
MSIRUUENT TRANSFORMER SNAIL BE DETERMINED BY THE 
SUPPUR.

A. AIL IVE EQUPMENT TO BE SUPPLED SHALL BE TESTED AW 
PROVEN PASSED IN ACCORDANCE TO THE REQUREMEHTS OF 
SECTION VI - TECHHICAL SPEOFTCATIONS.

S. Aa eOUIPUENT/UATETOALS DRAW IN SHADED AREA ARE 
EKSTTNCS ALL OTHTC ARE INOUDEO IN THE CONTRACT.

B. PETER TO owe. Ha PKCS7-B0E-I7.002 FOR THE GENERATOR 
CONTROL AND PROTECTION PANa (CCPP) OUTUNE AND 
CLAUSE EW-4.9 OF SECRON SI - TECHNICAL SPECIFICATIONS 
FOR THE MINIMUM REOUIRELCNTS FOR THE CCPP.

LEGENDS AND SYMBOLS;

FDS - FUSE nSCQNNECT SMTCH
LA - UWTMNC ARRESTER
ACSR - ALUMINUM CONDUCTOR STEEL REINFORNCEO
OF - CURRENT IMTINC FUSE
HCC8 - MOLDED CASE CIRCUIT BREAISR
UR - MULTI-RATIO
^ - CURRENT TRANSEORUER
I- - CORE BALANCE CUTRENT TRANSFORMER
i - EARTH / GROUND CONNECTION

\ - 30 ra* 600V HM1/IHW4-2 
COPPO CGKUCTOR

ONERATOR CC4JTROL fc 
PROTECTION MODULE (GCPM)

ai - UNDER/OVER FREQUENCY RELAY
5S - overvcltace relay 
SO/SI - phase over CURRENT RELAY
SON/SIN - RESnUAL OVERCURREHT RELAY 
SIC - GftOUW OVERCURREHT RELAY

- vaTACE RESTRAKD OVERCURRENT RELAY
- ROTOR TEMPERATURE SENSOR
- NESATtVE SCOUENCE CURRENT RELAY
- DIRECTIONAL POKR RELAY
- UNDER VOLTAGE RELAY
- OVERSPEED RELAY

AUTOMATIC B MANUAL SYHOHRONIZINC FUNCTION 
AUTOMATIC ft MANUAL LOAD SHARING FUNCTION

S1V
4}
46
32
27
T2

DIGITAL MULTI-POWER 
METER (DPM)
W - WATT
VA - VOLT-AMPERE
VAr - vaT-AUPERE. REACTIVE
Wh - WATT-HOUR
VAh - VA-HOUR
VArh - VAv-HOUR
m - FREOUENCY
PF - POWER FACTOR
PHASE ANCLE (VOLTAGE ft CURRENT)
UNE TO UNE VOLTAGES
UNE TO NEUTRAL VOLTAGES
UNE TO LINE CURRENTS
UNE TO NEUTRAL CURRENTS
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MECHANICAL WORKS BID DRAWINGS.
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4. THIS ORAWNC SHALL BE MRKEO WTH QML BIO DRAMHCS

l£(£ND:
^ — BUS CONDUCTOR (BOSDNC)
|l —HOT UHE OAUP
5) —1/0 AW. ISkV ACSR 
3 — GROUND OAUP
S — FUSE DISCONNECT SMTCH WTH UGH THING ARRESTER 
g — a It STEEL CROSS ARM 
2 — TERUINATION KIT 
8) — ISkV XLPE POSER CABLE

— SEALANT
— CONDUIT SUPPORT 

i) — uPVC CONDUIT
— 25 n STta POLE
— ELECTRICAL MSULA7INC SHROUD, HIGH VOLTAGE 90E BU9UNC
— ELECTRICAL WSULADNC SHROUD. LOW VOLTAGE SIDE SUSHINC
— GENERATOR TRANSFORMER
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NOTES:
MS OftAWHC B FOl BOOM PUVOSCS ONLY, THE SUmjER 
SHAH DETEnK THE ACHMl ROITE CT CtHOUT RUN AND SUU 
SUeuT THE LAYOUT FDR APPROVAL OF tPC.

CONtUT (uPVC) SIZES ARE AS FOOONS:

a. SOmm', 600V THHH/IHW-2 POICR CABLES - MmmB uPvC

b. CCHTTTOL k IHS1RUIAENTAT10N CASLES - ZOnmB uPVC

c. ISkV APE POWER CASLES - llOnmO uPVC

IMS DRAWING SHALL GE WORKED WITH OWL AW tCQUMCAL 
ORAWCS

LEGEND:
0 - ceaLcacRATO)

0 - OAT TAMC
- _ CDCUTOR COniKL AW PIOTCCTiai PANEL 
® (CCPP)
0 - aMKATEK JRAXatEbCR
DP - ORAM PIT 

uPVC CoAduR
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IW AT. 240 V.
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60 Hr UCCS r

ISO AT, 240 V.
12 U4C 2-POL
U n UCO

40 AT. 240 V. 
12 WJC, 2-POtt 

$0 K} IfCCB

—I MO VCAOE CCPPQ! COCUCfCK
2 - » fivn1. MOV T4fi/TVnH-2am cooxTco
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126 At 240 % 
ay12 4AC. 2-fOi. 
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sacHsiiooi!
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InSS1 \
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ISO At 240 V.
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26 IV KSEL C&OA7W 
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26 kV OCSl OOCRATCR 
240 V. I’ffm*,
60KZ. OflK

I - BO wtn\ 600V ThHlAAN'2
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LEGENDS AND SYMBOLS:
THE SUPPLIER SHAU PROWE PROTECTWH UOBULE EQUIPPED 
WTH THE EHOrC-GENERATOR PROTECTION AS SHOHN.
TRIP AND FAULT AURU/SKMAl FROM THE GENERATOR 
TRANSFORMER SHAU BE HCUIDED IN TIC ENQNE'GENERATOR 
ALARM SYSTEM.
eUROCNS AND RATINGS INCUIOWG CIRCUIT PROTECTIONS OF 
MSTRUHENT TRANSFORMER SHALL BE DCIERMMED BY THE 
SUPPUER.
Aa THE EQUIPMENT TO BE SUPPLIED SHALL 6E TESTED AND 
PKMH PASSED N ACCORDANCE TO THE REQUIREMENTS OF 
SECTION VI - TEOMCAL SPEOFICATICNS.
ALL EOUIPMEKTAlATERIALS ORAW M HDOEH LUES ARC 
OOSTMQ; ALL COUPICHT/UATERULS M SHADED PORTION ARC 
REPLACEMENTS TO THE ESSHNC EOUIPUENTAIATCRIALS 
MSTAUEO. AU OTHERS ARE INCLUDED IN THE CONTRACT. 
COSTING EaUIPMENT/VATERIALS TO BE REPLACED SHALL BE 
DCSMANTLZD MTH CARE AND STORED PROPERLY,
REFER TO DWG. NO. PKCJS-B0E-I7.0M FOR THE GENERATOR 
CONTRO. AND PR01ECTKN PANEL (CCPP) OUTLINE AND 
CLAUSE EW-4.S OF SECTION VI - TECHNICAL SPEOFICATIONS 
FOR THE UINIUUU REQUIREMENTS FOR THE CCPP.

GENERATOR CONTROL ft 
PROTECTION MODULE (6CPM)

DIGITAL MULTI-POWER

FDS - FUSE DISCONNECT SMTCH
LA - UCHTMNC ARRESTER 81 - UtOER/OVER FREOUENCY RELAY w - WAH
ACSR - AUlUINUU CONDUCTOR STEEL REINFORNCED 59 - OVERVOLTAGE RELAY VA -VOLT-AMPERE
CLF - CURRENT UUITING FUSE 90/SI - PHASE OVERCURRENT RELAY VAr - VOLT-AMPERE. REACTIVE
UCCS - MOLDED CASE ORCUn BREAKER SONAIN - RESDUAL OVER CURRENT RELAY Wh - WAH-HOUR
UR - MULTI-RATIO SIC - GROUND OVERCURRENT RELAY VAI) - VA-HOUR
s- - CURRENT TRANSFORMER SIV - vaTAGE RESTRAWED OVERCURRENT RELAY VArf) - VAr-HOUR
1- - CORE BALANCE CURRENT TRANSFORMER 49 - ROTOR TEMPERATURE SENSOR Hz -FREOUDICT
X -EARTH / GROUND CONHECTKM 32 - OneCTIONAL POWER RELAY PT - POWa FACTOR

27 - UNDERVOLTAGE RELAY PHASE ANGIE (VOLTAGE ft CURREKI)
12 - OVERSPEED RELAY UNE TO UNE VOLTAGES
AUTOMATIC A MANUAL SYNCHRONIZING FUNCTION 
AUTOMATIC ft MANUAL LOAD SNARING FUNCTION

LINE TO NEUTRAL VOLTAGES 
IWE TO UK CURRENTS 
LINE TO NDJTRAL CURRENTS

NATIONAL POWER CORPORATION
AGHAM ROAD, OILIMAN OUEZON CITY
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CONCRETE WALK

DRIVEWAY (UNPAVED

OPEN RC CANAL

WlVIlt Cr HCMSEH

NOTES:
IN ULLVriERS UNLESS 

ARE

AIL OWENSONS INDICATED ARE 
OTLCRWSE SPECFIEO.
EQUWCNT/STRUCTURES DRAWN M HDDEN IMES 
EnSTIHC. ALL OTHERS ARE IHCUIDEO N THE DOHIRACT.
THE SUPPLIER 91 ALL PROWE PROPER CABLE TERMINATION 
AND SHALL COORDINATE CABLING WCRXS TO BE DONE MTH 
THE PLANT HEAD/PLANT-M-CHARX 
ALL NECESSARY ILCDEICAITONS/ADAJSTUENTS AND FMAL 
LOCATIONS OF COUPUENT AND ACCESSORES/ 
APPURTENANCES TO 6E SUPPLIED, INSTALLED CR 
CONSTRUCTED BY THE SUPPUER SHALL BE CLOSaY 
COORDINATED MTH SPUG UAKACEMENT AND PLANT HEAD/ 
PIAHT-N-CHARGE TO SUIT ACTUAL STE CONDITIONS PRIOR 
TO OaJVERY/lHSTALLATION/ CONSTRUCTION FOR THE TIUELY 
AND EFFICIENT HPLEUENTADON CF THE PROECT.
Aa EOUFWENT AND UETAIUC STRUCTURES SHALL BE 
PROPERLY GROUNDED. REFER TO PKG3S-B0E-I7.00S FOR 
CROUNDWC CONNECTION DETAILS 
IMS ORAVANC SHALL BE WORKED MTH 0V1L AND 
HECHANCAL BID DRAWINGS.

LEGEND:
® - OESa GENERATOR 
(?) - DAY TANK

GENERATOR CONTROL AXI PROTECTION PANS. 
(OCPP)

O - GENERATOR IRANSFORUER

@ - 
0 -

wp B - UAM OISTRIBUTIOH PANELBOARD
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OUTGOING / 
FEEDER ~

SECTION A
SCALE NTS

NOTES;
1. ALL aUEKSCNS ADC IN MIUJUETERS UNLESS OIHQWISE 

SPEOECO.
2. AU EOUIPUENT AND UETAUJC STRUCTURES SHALL BE 

PROPERLY CROUNOEO. REFER TO PKG36-B0E-17.OO] F» 
GROUND CONNECTION DETAILS.

7. EXISTING EOUIPUENTAIA'IERIALS TO BE REPIACCO SHALL BE 
OISUANTLED WIN CARE AND STORED PROPERLY.

LEGEND:
) — FUSE DISCONNECT SMTCH M1H UGHTNINC ARRESTER 
) —ISkVACSR
) — GENERATOR TRANSFORMER. 1-PHASE
) — «oov porer cable 
) — SEALANT 

@ — uPVC CONDUIT 
m — CONDUIT SUPPORT

NATIONAL POWER CORPORATION
AGKAM ROAD, DIUMAN QUEZON CITY
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NOTES;
1. AIL Dimensions indicated are in uiluueters unless 

OTNERMSe SPEC!FIQ-
2. EOUIPUENT/STRUCTURES DRAW IN HIDDEN UNES ARE 

EXISTING. Aa OTHERS ARE INOUDO IN THE CONTRACT.
1 CONDUIT RUNS ARE INDICATIVE ONLY. ACTUAL LOCATION 

AND MEASUREMENT SHAU BE VERIFIED ON SITE.
4. KlU BOXES SHAU BE PROVIDED ViHENEVER DEEMED 

NECESSARY.
$. yPVC CONDUITS SHAU BE PROIADED AS FDLLDWS: 

c, DCnni* (jPVC FOR OSSmm' 600V POWER CABLES
b. 5Cmm> uPVC FOR BOmm' 600V POWER CABLES
c. 20mmi uPVC FOR CONTROL ft INSTRUMENTATION 

CABLES OF EACH D/C SETS
6. THIS DRAMNO SHAU BE WORKED WITH OVAL BID DRAWINGS.

LEGEND:
0 - pcsa. GO0UTCR

0 - DAY TAW
. COeUTCR contml am wtktom pa*c

® (OCPP)
0 - coCRATtt nAMsrcnot 
Df > DUN PIT

I aT / aH — tPVC CCAAjlt

HATUS OF RMON er CHKD RCCD
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IMM. COMmX fMB.
RCTER TO ueCHiMCM. BlO MUANCS

omB

■OTXfiyw OW0
ouioM MM*, tacm. uc

NOTES: 
1. MS DRAMMC IS IN7DIDCD FOR SiDDnC fURPOSES 

ONLY. THE LOCATION AND LATtUT OF AU. THE 
COUPMENT TO BE SUPPUED SHAa BE REFERRED 
TO THE am. UEONANICAL AHO EUCMCAl. SIO 
DRAUMCS.
AU. THE DETAILS OF THE FCtLOMNG EQUIPUENT 
SHAa BE IN ACCORDANCE MTH Aa THE TECHNICAL 
SPEOFI CATIONS INDICATED IN THIS OOCUUEHT. 
NON-COMPUANCE TO THE RCOUIRCVIEHTS SHAa BE 
GROUNDS FOR DISOUAIJFICATION.

LEGEND:
ICPP - LOCAL CONTROL AND PROTECTION PANa

GCPP - GENERATOR CONTROL ANO PROTECRCN PANa

CPU - DISTAL POWER METER

PO*CR TRANfORMCR

TO ISiV

• now eooATDft control
AMO PftOTECIKN PANEL 

(CCPP)

wiwe OP praoH

NATIONAL POWER CORPORA*nON
AG HAM ROAD, DILIMAN QUEZON CITY
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800

UFTHS LUC

B M

I ^ ccpm|
' nfifinn

wkm

GENERATOR 
CIRCUrr BREAKER 

CUBICLE

;;«?:>t++t++++++++++
+++++++

1
FIASHNC UCKTL—\ /

^uaunm^

scpp ywT-1
\

MMOHO
W.

SHE

600

V'
GCPM

t»?SI r*.>3i,r.'

HUUS W aEMSON

NOTES:
ALL OMENSONS INDICATED ARE IN WILIJUETERS UNLESS 
OTKERWSE SPEdREO.
THE GENERATOR CONTROL AND PROTECTION PANEL (GCPP) 
ENCLOSURE SHAa BE COLORED RAL 7002 AND ITS STEEL 
SHEET THICKNESS SHALL BE AT LEAST 2.0 mm.
THE GCPP SHALL BE COUIPPED <MTH FOllOIMNC UINIUUU 
REQUIRED ENTS AS SHOm IN THE DRAWNC AND AS SPECtFlEO 
IN CLAUSE EW-4.9 OT SECTION VI - TECHNICAL 
SPECIFICATIONS:
a. CONTROL STSTEM (ELECTRONIC CONTROL MODULE)
b. PROTECTION SYSTEM (THE PROTECTION REUTS SHORN ON 

THE SINCLE LINE OIACRAU ARE THE MINIMUM REQUIRED 
PROTECTION)

c. LOCAL/REMOTE SELECTOR SWTCH
U. LOAD SHARING SELECTOR SMTCH FOR BASE AND 

REGULATING LOAD FUNCTION OF THE DO SET 
<. MONITORING AND UETERINC SYSTEM (SHALL INCLUDE 

DIGITAL POWER MEIER. RWDINO TEMP, MONITORING, 
DISCRETE ANALOG METERING DEVICES/INDICATING 
INSTRUMENTS FOR ENCIIE PARAMETERS. AND ALARM 
SYSTEM WHICH SHALL DISTINGUISH ANY ABNORMAL 
CONDITIONS DURING OPERATION BY MEANS OF VISUAL AND 
AUDIBLE WARNING)

THE SUPPUER SMALL COMPLY MTH NPCS MINIMUM 
REQUIREMENT FOR THE GCPP AS SPECIFIED IN CLAUSE 
EW-4.9 OF SECTION VI - TECHNICAL SPECIFICATIONS.
THE SUPPUER SHAa PROVIDE BROCHURES/ CATALOGUES OF 
THE GCPP COMPONENTS FOR METERING. PRDTECTION. 
CONTROL. MONITORING AND SYNCHRONIZATION PURPOSES FOR 
APPROVAL OF NPC.
THE GCPP SHAa BE OESICNED NOT TO EXCEED THE 
OIMENSONS SHOW! TO FIT INTO NPCS EXISTING CONTROL

SUPPUER SHAa PROVIDE Aa THE NECESSARY 
FOR Aa THE CONTROL PANEL MODULES. Aa 

UPDATES SHAa BE PROVIDED FOR THE l£XT 
TER THE WARRANTY PCRIOO AT NO ADDITIONAL

ENTRY OF THE GCPP SHAa BE REFERRED TO THE 
DATA SHEETS.

LEGEND:
CCPP OCNERATOA CONTROL AND

OPM DICirAl POViCR UUZR

GCPM GCNCRATOA CONTROL AND

NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN QUEZON CITY
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mvu GENERATOR CONTROL AND PROTECTION 
PANEL OUTLINE DRAWING
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DETAIL • A

DETAIL • C

ce>*q tffitfufTQi

1« ■*• (K I XOD

DETAIL* E

DETAIL *C

u**ct evMS*

M M^omt HMJULIW 
B i*W €9*0 liljiOBtf

DETAIL-B

eCfVOi CttCKIM

DETAIL-D

€9*0 TUiOLitTC*

DETAIL - F

DETAIL - H

tDflIBue 
fiocusV tai- 

IB9*DIMe

09*9 4TjiiM,T9l

DETAIL • I

1MN9CRUER OKXMWC IDWM.

(COWT* KSUATa
camn coNCucTtt

TRAKSrCraO( CCNCRcTE PuJtSTAL
OtVifl SIVM3HC

ICOnffl^BAfE 
cxmtcaMbuCTA

DonoHC iGDiNe 
cotpuaot

QUIPMENT GROUNDING CONNECTION
SCALE ms

50mm BARE COPPER WRE

100mm* BARE COPPER WRE 
(GROUNDING GRID)

EXOTHERMIC WELDING 
COWECnON

DETAIL "A”
SCALE NTS

DETAILS OF EXOTHERMIC 
WELDING CONNECTION

SCALE NTS

MOUCorKMSM

GROUND CLAMP 
50mm2 BARE COPPER MRI

EXOTHERMIC WELDING 
CONNECTION

—STEEL POLE

I—[GROUND LEVEL

;EE DETAIL A'

TEEL POLE GROUNDING CONNECTION 
SCALE ms

NOTES:
1. ALL nUENSIONS INDICATED ARE IN UllUIETERS UlUSS 

OTHERWSE 9>ECIFKD.
Z GROUNDING CONDUCTOR 9UU. BE EMBEDDED AT LEAST 

0.60m.
3. ALL EQUPUEKT GfiOUNOINO 91AU BE CONNECTED TO IKE 

EXISTMG GROUNEHNC CRD.
*. IKE SUPPLIER SHALL PROVIDE TWO (2) TERHtNALS FOR 

EQUPUENT BODY GROUNDING Of ALL MAJOR EOUIPMEm 
(Lt. DIESa GENERATOR. GENERATCR CONTROL AND 
PROTECTION PANEL AND GENERATOR TRANSFORMER) AND 
SHALL BE CONNECTED TO THE CROUHOINC CRD USMC 
100mm1 M5ULATED COPPB) CONDUCTOR AND EXOTHERMIC 
HEIMD PROCESS.

5. STEa POLES SHALL BE PROPERLY GROUNDED NTH SOran* 
MSUIATED COPPER COWIICTOR.

6. CABLE TRAYS. OAY TAMGS AND OTHER HETAILJC 
STRUCTURES SHALL BE PROPERLY GROUNDED WTH JEmm* 
MSULA1ED COPPER COWUCTOR.

7. PROVIDE GROUND ROO(S) r DEEMED NECESSARY.

NATIONAL POWER CORPORATION
AVGHAVM ROAD. ORJAMN QUEZON CTTY
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iMMaT«cc9ce 
MSUUINC SHROUD

4DOV TRAKraaiER
50CV. TBft/mW-2 
POKR CUU

meu CCKERATO ■ f
comwc MO ^ 

PROTECTION 
PMCL (CCRR)

eusHHO

mSULANT

uPVCCOWMT

HGH VCLTMC 9DC 
MSmAIMC SHROUD 
lERUMATION NT

ISkV TRAHSTORUER 
euSHMS

TD FUSE D6CCMCCT 
SKTCH alK UGHTHMC 
ARRESTER COWMATION

TO CROUOMC <9)0 1D GROMHi 0)0

ISkVAK
POwR CAERE
SEALANT

uPVC CCNDUIT

NOTES:
1. TIC WUeCR OF POKR CABLES PER PHASE FOR THE ICM 

VOJACE (LV) SBC B FOR BDOMC PIKPCSS MY. TIE SIPPUER 
SHAH VERfY WAT B MCA TED M THE SWGU LDC DUCRAH 
MO SHAU PROWe PROPER CARLE TERWATKK

2. TIE SUPPLER SHALL. FRINCC TERWATION NT FCR TIC HEDOU 
VO.TACE (IA»5 POSER CABES AND SHALL DE90I PROPER 
TERLMATUN FOR THE ICLL1RAL CABE.

L TIC LV SEE AND HV SBC BUSHNCS SHALL BE PROVBES BTH 
SUTASIE KSUUTMC SHtOUD. THE MSLRATNC 9<R0U0 SHALL BE 
kUNUFACTURED TWOUW » HOUMIC PROCESS AIO 9UH BE 
HADE FROM FIEOSIE PCLTVNH OUWE (PW) UATERAL 
SUITABLE FOR LOW VaiAOE TO UEOUI VOLTAGE APPUCADCNS.

«. THE MSULATM 9MUD SHALL BE FLAME RETAROAHT, 
CCNFORUNC KITH TIC UL »4 STANDARDS AND STALL BE T1PE 
TESTED FOR ELECTRIC S1RENCTK « ACCORDANCE M1H 
CC S024S-I OR APPRCWD ECUVALEHT STMEIARDS.

TO GROUNOM: CRB TO CROUNOMC CRD

TRANSFORMER LOW VOLTAGE SIDE 
CABLE TERMINATION

SCALE NTS

TRANSFORMER HIGH VOLTAGE SIDE 
CABLE TERMINATION

SCALE NTS
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STATION POWER SUPPLY P(JEL SOLENOID VALVE

MAGNETIC
CONTACTOR

FIGURE 1: SPACE HEATER-QM
SCALE NTS

STATION POWER SUPPLY FUEL SOLENOID VALVE

K2.K1

TIME
DELAY

MAGNETIC
CONTACTOR

©FIGU
SCALE
FIGURE 2: SPACE HEATER OFF

NOTES:
1. SPACE HEATED IS IN OPERATION MIEN THE OIESEL-CENCRATOR 

(K) Sn IS NOT IN WeRAnCN/SHUIDOW. OHEN THE DO SET
aoTS oom or put out cr cperatiqn. the follomno series
HAPPEN TO the space HEATER ORCUT (REFER TO FIGURE 1):

(1) THE NORN ALLY OPEN CtNTACT (S») WTERLOCXED TO 
CratATHS RELAY (S) Of Fua SCLEMCI VALNE (fSV) MU. 
CLOSE;
(2) EtCRQZE THE TW KUY RELAY ri'.
(3) ANO TIE HOaiALLY CFCN K2 CONTACT MU CLOSE 
AUTHOOZnO THE COITACTa) VI'AW POKR UP THE SPACE 
HEATER:
(4) AM) SMTCH THE GREEN (CfT) HKATMG UCHT TO REDm.

NOTE: MEN THE COCRATO! S SHUT DOML THE CEMRATCR IS STU 
HOT. UHCCUTE CPOtAIKM Cf SPACE HEATER B UMCCESSART. RE 
IK DELAY RELAY 9Ua 8E SH TO A PREDETERKED TK OETCOE 
SPACE HEATER ML OPERATE.

2. SPACE ICATER S NOT H CPERATKN MEN DCSEL-CENERATDR 
SET IS M OPERATION/liUNNHC. MO THE DO SET B STARTED OR 
PUT M OPOtARON. THE FOLLOMNO SERES HAPPEN TO THE SPACE 
HEATER CIRCUIT (REFER TO FffiJRE 2>

(1) THE aOSQ CtNTACT (SN) H1ERL0CXE9 TO OPERATHC 
RELAY (S) OF FUa SOLENIW VALVE (FSV) MU. CPEN;

(2) OE-ENERCQIHC RE RUE OCUY RELAY K2)
(J) RE CLOSED K2 CONTACT MU. OPEN AND DE-ENERaZHC 

RE CONTACTOR XI)
(4) DE-ENERQ2E RE SPACE HEATER. AHD SMTCH THE RED (ON) 

INnCARNC UCHT TO GREEN (OFT).

NTS
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p. GCPP GCPP GCPP

AMPLE KEY PLAN
SCALE NTS

mi/iHaM-2
POWR CABLES

BOTTW-TYPt 
CABLE ENTRY

uPYt cwoun 
N CONOtnE ENCASEMENTFMHO/e

upve ccMMT rat Bcov pom cables

SECTION A-A

uPvc conduit for HSTRIMENTATW k conircl cables 
nwu 0/0 SETS TO eyp

upvc CONOmrS (fsou ccpp to CEKEMTOR TRANSEORUERJ

'SCALE

NOTES:
ail NUENSIONS indicated are N UllilMETERS UNLESS OTHERWISE 
SPEQFED.
THE NUMBER OF FEEDERS AND CONDUITS ARE FOR BIDOINC PURPOSES 
ONLY. THE SUPPUER SHAa OESKN THE APPROPRIATE CABLE ENTRY 
FOR Aa THE POWR. CONTROL AND INSTRUMENTATION CABLES 
INCLUOINC CABLES FOR POIKR AND UGHTINC TO BE USED. 
WATERPROOF CABLE GLAND SHAa BE PROVIDED FOR 
OUTOOINC/1NCOMNG CABLES.
THE SUPPUER SHAa SECURE PROTECTION FOR THE CABLES AND
PANELS ACAMST SUDDEN INGRESS PENETRATIONS
THIS ORAMNC SHAa BE WORKED WTH QVIL BID ORAIMNGS.

LEGEND:
CCPP—GENERATOR CONTROL AND PROTECTKM PANa

TD TRANSFORMER

SECTION B-B
SCALE NTS

NOURE OF ACVGDN
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NOTES:

TO BE CONNECTED TO THE 
NEAREST LIGHTING CIRCUIT

m

1. AU HRX S>UU BE DONE N ACCORDANCE MIX DC UrEST 
PROVtSHMS or DC PHUPPK ELECTJDCAL CODE. LOCAL 
CRMAMCES AND RECULATONl

^ CONDUr RUNS ARE KKATIVE CNIY. IHE AC1UAL LOCADON 
SHALL DC DCTERkiMED M DC HOD. 

i AU. WRES SHAU K TDC IHHN/IKVlH-2 600V HSUUDON.
90' CPERADNC 1EHP. STRANDED CWPER CCMDUCTOL 

4. CONOUIT SHAU EE uPVC. SOL 4&

LEGEND:
S-. - VCATHERPROOr SINGLE POLE WAU STMTCH 
”1> (letter denotes fixture to be controlled)

I (A ' I - FIXTURE TYPE A
-------------CIRCUIT RUNNING UNDERGROUND
• • - • - CONTROL CIRCUIT 
T^- MCATHERPROOF CONVCMENCE OUTLET

e LIGHTING LAYOUT
HAZARDOUS WASTE STORAGE

MS UTCR MC GUST fKKF UCMTM rcnUC WH 
KLTWQCKATC >OJ9C Ml 2 s tATTS, 1X0W\ tW 
<imiL LED nec

© DETAILS OF LIGHTING FIXTURES

N>IUte OF AMSOM

NATIONAL POWER CORPORATKJN
ACHAM ROAD, MJMAN QUEZON arr

UGHTtNG LAYOUT 
(HAZARDOUS WASTE STORAGE).
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GENERAL NOTES:
1. THE GENERATOR BEARINGS SHAU BE DESIGNED TO AliOW MINIMAL STRESS INDUCED IN THE 

SHAFT. GENERATORS RATED 5O0KW AND BELOW SHALL HAVE A SINGLE OR DOUBLE BEARING 
DESIGN. HOWEVER. GENERATORS RATED ABDVE 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 SINaE PHASE AND SHALL BE SOURCED FROM 
THE EXIS^NG 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 ORCUIT 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 SUPPUEO SHALL BE IN COMPUANT TO THE 
LATEST PROVISIONS OF THE FOLLOWING STANDARDS:

0. 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
C57.1Z20 - STANDARD FOR OVERHEAD-TTPE DISTRIBUTION TRANSFORMER 500KVA AND 
SMALLER: HIGH VOLTAGE 34500V AND BELOW; LOW VOLTAGE. 7970/13800Y V AND
Baow

t>. NEMA - NATIONAL OECTRICAL MANUFACTURERS ASSOCIATION 
MG 1 - STANDARD FOR MOTORS AND GENERATORS
WC-5 - THERMOPLASTIC-INSULATED WIRE AND CABLE FOR THE TRANSMISSION AND 
DISTRlBUnON OF ELECTRICAL ENERGY 
AB 1 - MOLDED CASE CIRCUIT BREAKER
ICS2 - INDUSTRIAL CONTRAS 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 tc GUIDE FOR SELECTION, INSTALLATION 
AND USE OF ELECTRIC MOTORS AND GENERATORS

c. UL - UNDERWRITERS LABORATORIES. INC. (AU. PARTS APPLY)
44 - RUBBER-INSULATED WIRES AND CABLES 
83 - THERMOPLASTIC INSULATED WRES AND CABLES 
508A - INDUSTRIAL CONTROL EQUIPMENT
1063 - MACHINE TOOL WIRE (MTW) FOR STRANDED CONDUCTOR ONLY

d. lEC - INTERNATIONAL ELECTRO-TECHNICAL COMMISSION
$0255 - OECTRICAL RELAYS 
60044 - INSTRUMENT TRANSFORMER 
60071 - INSULATION COORDINATION

h.

60076 - POWER TRANSFORMERS, PARTS 1-5
60060 - HIGH VOLTAGE TEST TECHNIQUE
62271 - HIGH VOLTAGE SWITCHGEAR AND CONTROL GEAR
60502 - POWER CABLES WITH EXTRUDED INSULATION MID THBR ACCESSORIES FOR 
RATED VOLTAGES PARTS 1 4: 2
60694 - COMMON SPEOHCATION FOR HIGH VOLTAGE SWITCHGEAR AND CONTROL GEAR 
STANDARDS

NFPA - NATIONAL FIRE PROTECTION ASSOCIATION
272 - STANDARD METHOD OF TEST FOR FIRE AND SMOKE CHARACTERISTICS OF WIRES 
AND CABLES

ASTM - AMERICAN SOCIETY FOR TESTING AND MATERIALS 
ISO - INTERNATIONAL STANDARDS ORGANIZATION

9001 - QUAUTY SYSTEM MODa FOR QUAUTY ASSURANCE IN DESIGN/DEVaOPMENT. 
MANUFACTURE AND TESTING
9002 - QUAUTY SYSTEM MOOa FOR QUAUTY ASSURANCE IN PRODUCTION. 
INSTALLATION k SERVICING

PEC - PHIUPPINE ELECTKCAL CODE

5. THE SUPPUER'S EQUIPMENT TO BE SUPPUED SHALL BE SUBJECT TO ALL TESTS AND INSPECTION 
TO ENSURE THE SATISFACTORY PERFORMANCE OF AU. THE EQUIPMENT. AU THE TESTS AND 
INSPECTION SHAa BE DONE WITH NO ADDITIONAL COST TO NPC AND SHALL BE COMPUANT TO 
THE REQUIREMENTS OF THIS TENDER:

a. EW-4.13 INSPECTION AND TESTING FOR AC GENERATORS
b. Eff-5.8 TESTS TO BE PERFORMED FOR POWER TRANSFORMERS
c. EW-14.0 FACTORY ASSEMBLY AND TESTS

6. NON-COMPUANCE TO THE REQUIREMENTS STATED IN THIS TENDER SHALL BE GROUNDS FOR 
OISQUAUFICAHON.
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