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1.

National Power Corporation
INVITATION TO BID 

PUBLIC BIDDING - BCS 2023-0508

The NATIONAL POWER CORPORATION (NPC), through its approved Corporate Budget 
of CY 2023 intends to apply the sum of (Please see schedule belowt being the Approved Budget 
for the Contract (ABC) to payments under the contract. Bids received in excess of the ABC shall be 
automatically rejected at Bid opening.

PR NOS./PB Ref No. & 
Description

SO-OPD23-011 / 
PB230822-JD00230 (PB2)

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

Similar Contracts Pre-bid
Conference

Bid
Submission / 

Opening
Supply, Delivery, 
Installation, Test 
and
Commissioning or 
Construction of
Power Facilities, 
Installation, Test
and 12 October 24 October
Commissioning of 2023 2023
Diesel Generating 
Sets with at least 
one unit capacity of 
40kW Prime or 
Continuous Power 
with Power
Transformer of at 
least SOkVA ratino

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

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

ABC/ Amt. of 
Bid Docs

P 22,569,548.00 / 
P 25,000.00

2. The NPC now invites bids for Items listed above. Delivery of the Goods is required (see table below) 
specmed in the Technical Specifications. Bidders should have completed, within (see table below) from
LiHnlf6 0f ®ubm,f,0"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-OPD23-011 Two hundred Forty (240) 
Calendar Davs Fifteen (15) Years

3‘ .be.conducted !br°u9h open competitive bidding procedures using a non-discretionary
Repu^te AS jS35nNa gTsT 2°16 reViS6d lmplementin9 Rules and Regulations (IRR) of

Billing is restnrt^ to Filipino citizens/sole proprietorships, partnerships, or organizations with at lea<!t 
sijrty percent (60/o) interest or outstanding capital stock belonging to citizens of the Philippines and to
0Co Ssaruanu;sth6 'aWS °r reSUMOnS °f »h'Ch - ^'4- Jo

4. Prospective Bidders may obtain further information from National Power Corporation Bids and Contracts

("cTm .^'roopM%:r “ Documen,s a‘,he address 9iven beiow

AFG-LOG-002.F03 
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invitation to Bid - BCS 2023-0508

6. The National Power Corporation will hold Pre-Bid Conference (see table above) and/or through video 
conferencing or webcasting which shall be open to prospective bidders. Only registered bidder/s shall be 
allowed to participate in the conduct of virtuai pre-bid conference. Unregistered bidders may attend the 
Pre-Bid Conference at the Kanao Room, NPC subject to the foiiowing:

a.

b.

c.

d.

Only a maximum of two (2) representatives from each bidder / company shall be allowed to 
participate during the virtual pre-bid conference.
Wearing of Face Masks is recommended but not required in view of Proclamation No. 297 S.2023 
iifting the State of Pubiic Heaith Emergency Throughout the Phiiippines
The requirements herein stated including the medium of submission shali be subject to GPPB 
Resoiution No. 09-2020 dated 07 May 2020
The Guideiines on the Impiementation of Early Procurement Activities (EPA) shall be subject to 
GPPB Circular No. 06-2019 dated 17 July 2019

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

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

9. Bid opening shall be in the Kanao 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 Nationai Power Corporation reserves the right to reject any and all bids, declare a failure of bidding
PJ the contract at ar,y 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 
Didders.

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 
Email: bcsd@napocor.gov.ph /

12. You may visit the following websites:

For downloading of Bidding Documents: https.7/www.naDocQr.qov.Dh/bcsd/bids.Dhp

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

Chairman, Bids and Awards Committee

AFG-LOG-002.F03 
Rev.No.O 
Page 2 of 2
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SECTION II - INSTRUCTIONS TO BIDDERS
Scope of Bid

The National Power Corporation (NPC or NAPOCOR) wishes to receive Bids for the 
SUPPLY, DELIVERY, INSTALLATION, TEST & COMMISSIONING OF FOUR (4) 
UNITS OF DIESEL GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED ELECTRICAL EQUIPMENT 
UNDER PACKAGE 31, with identification number VisP22Z1520Se.

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

Funding Information

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

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

Bidding Requirements

The Bidding for the Project shall be governed by all the provisions of RA No. 9184 and 
its 2016 revised IRR, including its Generic Procurement Manuals and associated 
policies, rules and 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 issuance? 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.

Corrupt, Fraudulent, Collusive, and Coercive Practices

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

NATIONAL POWER CORPORATION II-ITB-1
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5. Eligible Bidders

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

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

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

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

5.4. The Bidders shall comply with the eligibility criteria under Section 23.4.1 of the 
2016 IRR of RANo. 9184.

6. Origin of Goods

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

7. Subcontracts

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

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

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

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

NATIONAL POWER CORPORATION IMTB-2
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8. Pre-Bid Conference

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

9. Ciarification and Amendment of Bidding Documents

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

10. Documents comprising the Bid: Eligibility and Technical Components

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

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

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

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

11. Documents comprising the Bid: Financial Component

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

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

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

NATIONAL POWER CORPORATION ll-ITB-3
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11.4. For Foreign-funded Procurement, a ceiling may be applied to bid prices provided 
the conditions are met under Section 31.2 of the 2016 revised IRRof RA No. 9184.

12. Bid Prices

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

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

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

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

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

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

b. For Goods offered from abroad:

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

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

13. Bid and Payment Currencies

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

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

14. Bid Security

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

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

NATIONAL POWER CORPORATION 1 ll-ITB-4
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15. Sealing and Marking of Bids

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

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

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

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

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

16. Deadline for Submission of Bids

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

17. Opening and Preliminary Examination of Bids

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

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

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

I 18. Domestic Preference

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

19. Detailed Evaluation and Comparison of Bids

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

NATIONAL POWER CORPORATION ll-lTB-5
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19.2.

19.3.

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

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

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

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

20. Post-Qualification

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

21. Signing of the Contract

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

NATIONAL POWER CORPORATION ll-ITB-6
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SECTION III - BID DATA SHEET

I

ITB
Clause

5.3

7.1

10.4

For this purpose, similar contracts shaii refer to Supply, Delivery, Installation, 
Test and Conimissioning or Construction of Power Facilities, Installation, Test 
and Commissioning of Diesel Generating set/s with at least one unit capacity of 
40kW Prime or Continuous Power with power transformer/s of at least 50kVA 
rating.

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

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

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

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

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

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

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

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

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

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

NATIONAL POWER CORPORATION III-BDS-1
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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.

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

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

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

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

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

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

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

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

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

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

Bid submissions and related correspondences may contain personal and 
sensitive personal information, and are subject to the Data Privacy Act of 2012, 
its implementing rules, regulations and issuances of the National Privacy 
Commission of the Philippines (“Privacy Laws"). By viewing, using, storing, 
sharing and disposing (collectively “Processing1’), such bids submissions and
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correspondences, you agree to comply with the Privacy Laws. By responding to 
correspondence, you consent to the Processing by NAPOCOR of the Personal 
Data contained in your submission/reply in accordance with NAPOCOR's 
Personal Data Privacy Policy which you can find at http://www.naDQCQr.aQv.nh.

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

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

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

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

DESCRIPTION ABC (PhP)
a. Generating Set(s) 7,704.311.00
b. Power Transformers 3.619.606.00
c. Other Mechanical Works 3,141,336.00
d. Other Electrical Works 2.404.472.00
e. Civil and Architectural Works 364.807.00
f. Soare Parts 2.904,432.00
g. Miscellaneous Work 2,430,584.00

TOTAL ABC 22.569.548.00

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 Diesei 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
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20.2

21.2

The corrected bid price (calcuiated 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.

If the Bidder opted to submit a Committed Line of Credit (CLC), the bidder must 
submit a granted credit line valid/effective at the date of bidding.
Additional documents to be submitted during Post-Qualification:

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

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

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

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

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

f. The name, address, contact person and number of the Bidder’s Local Service 
Center in the Philippines declared in the Bid Proposal, that will efficiently cater 
to the maintenance, repair, and spare parts requirements of the supplied 
unit/s during the warranty period as prescribed in the Conditions of Contract 
and/or Technical Specifications. Bidders shall also submit the Bio-data/work 
experience of at least two (2) of its personnel in the Local Sen/ice 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/approvai of NPC. Non­
submission of this requirement shall be grounds for disqualification of the 
bid.

g. Drawings and documents to be submitted during post-qualification process 
Sections M-3.0 to M-5.0 for Mechanical Works and Sections E-3.0 to E-8.0 
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 Contract.

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

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

2. Advance Payment and Terms of Payment

2.1.

2.2.

Advance payment of the contract amount is provided under Annex "D" of the 
revised 2016 IRR of RA No. 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.

Performance Security

I
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 iater 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.

I 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

I
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conducted. The Procuring Entity sheill notify the Supplier in writing, in a timely manner, 
of the identity of any representatives retained for these purposes.

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

Warranty

I
I

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

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

Liability of the Supplier

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

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

I

I

I
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GCC
Clause

1 Delivery and Documents -

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

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

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

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

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

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

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

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

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

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

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

For Goods supplied from abroad:

Upon shipment, the Supplier 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:

NATIONAL POWER CORPORATION V-SCC-1
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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/Inspection Report signed by the Procuring 
Entity’s representative at the Project Site;

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

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

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

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

Incidental Services -

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

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

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

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

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

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

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

Spare Parts -

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

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

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

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

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

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

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

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

Packaging -

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

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

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

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

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

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

Transportation -

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

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

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

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

2.2

Intellectual Property Rights -

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

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

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

The terms of payment shall be as follows:
1) For Supply and Delivery Pay items:

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

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

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

II
iv.

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

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

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

4. Other required conditions in addition to the standard policy terms issued 
by the Bonding Company:
i. The bond is a penal bond, callable on demand and the entire amount 

thereof shall be forfeited in favor of the Obligee upon default of the 
Principal without the need to prove or to show grounds or reasons for 
demand for the sum specified therein;
The amount claimed by the Obligee under this bond shall be paid in 
full and shall never be subject to any adjustment by the Surety:
In case of claim, the Surety shall pay such claim within sixty (60) days 
from receipt by the Surety of the Obligee’s notice of claim/demand 
letter notwithstanding any objection thereto by the Principal.

II.

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

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

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

1. Penalty for Failure to Meet Guaranteed Rated Output

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

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

Penalty/Unit = TCP x (1 ■ ATRO)
GRO X 2

Where:

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

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

2. Penalty for Failure to Meet Guaranteed Fuel Rate

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

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

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

Where:
APR = Actuai 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)
3427 =Number of operating hours for one (1) year period computed to be equal 

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

2 = Penalty Constant
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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

GW-1.0 GENERAL

This section covers the general technical requirements for furnishing of all 
supervision, labor, materials, supplies, tools and equipment and other incidentals 
required for all the works specified herein and shown on the accompanying 
drawings or otherwise directed by NPC to complete the Supply, Delivery, 
Installation, Test & Commissioning of Four (4) Units of Modular Diesel 
Gensets (DG Sets) and Associated Electrical Equipment for Sibolo DPP 
and Guiwanon DPP Under Package 31 summarized as follows:

Plant
No. and 

Capacity of 
Prime Duty 
DG Sets,

No, and Capacity 
of Generator 
Transformer, 

480V/13,8kV, 30 
60 Hz

No. of Generator 
Control and 

Protection Panels, 
(Sets)

Power, 
Control and 

Instrumentation 
Cables, (Lot)

1. Sibolo DPP 2x40 KW 2 X 50 kVA 2 1
2. Guiwanon DPP 2x50 KW 2 X 75 KVA 2 1

Total
2 X 40 kW
2 X 50 kW

4

2 X 50 kVA
2 X 75 kVA

4

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 Prime commercial operation up to the Supplier's guarantees in a 
manner acceptable to NPC, who shall be entitled to reject any work or material 
which in his judgment is not in full accordance therewith.

The Supplier shall be fully responsible for its work in the design, manufacturing, 
assembly, documentation, reports, corrosion protection, shop testing, 
preparation for shipment, reinforcement of roads and bridges as deemed 
necessary, field testing and commissioning, warranty provisions and compliance 
with the applicable codes and standards and the requirements of this 
specification.
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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 supply, delivery, installation, test and commissioning of Four 
(4) Units of Modular DG Sets including Associated Electrical Equipment for Sibolo 
DPP and Guiwanon DPP.

Each DG Set shall be designed for Prime Duty operation as defined in ISO 8528 
capable of delivering 40 kW and 50 kW measured and/or adjusted to the 
Specified Reference Site Conditions as described in Clause MW-4.1 of the 
Mechanical Works specifications.

Each diesel 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 weather 
protective 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 as shown on the drawings.

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 existing DG Sets.

GW-1.2 Project Location

The project which consists of 2 x 40 kW and 2 x 50 kW modular DG Sets and 
associated electrical equipment shall be located in two (2) separate existing plants 
in Sibolo DPP and Guiwanon DPP, respectively.
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Table below shows the existing mode of transport from ports of Manila to plant 
sites, subject to verification by the Supplier.

1, Sibolo DPP, Antique Manila
Pier

S-
Caticlan S-S - Sibolo

2. Guiwanon DPP, Guimaras Manila
Pier S-Iloilo S • Jordan S-

Cabalaqnan
S-S

Guiwanon
Note: L - Land Travel; S-Sea Travel; S-S - Special Trip Sea Travel

GW-1.3 Project Duration

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

GW-2.0 SCOPE OF WORK 

GW-2.1 General

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

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

The Supplier shall be responsible for visiting the project sites 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, 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 
diesel 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 the site shall be the responsibility of the 
Supplier and no additional payment thereof shall be made by NPC.

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

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

a) Manufacture, factory test, deliver, installation of electro-mechanical 
equipment, associated auxiliaries and electrical equipment as 
enumerated in table 1.0;

b) Delivery of labor and supervision, materials and supplies, tools and 
equipment for the construction of associated civil works, as applicable, 
such as foundations for equipment and other related works. It shall 
include detailed design of associated civil/structural works for all 
equipment to be supplied by the Supplier and as specified herein;

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

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

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

The scope of works shall consist of the design, furnishing/supply, delivery, 
installation, test and commissioning of modular DG Sets and auxiliaries, 
electrical equipment and associated civil/architectural works, but not limited to 
the following;
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GW-2.2 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 DG Sets, transformers and pipe/cable 
trenches in accordance with the details shown on the drawings;

c) Design and construction of reinforced concrete foundations for 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) Complete construction of drainage appurtenant structures including drain 
pit;

e) Fabrication and erection/installation of structural steel supports for fuel oil 
day tanks including construction of concrete pedestal footing;

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

g) Demobilization including clearing of site/demolition of Supplier’s camp 
facilities; and

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

GW-2.3 Mechanical Works

The scope of work shall cover the supply, delivery, installation, test and 
commissioning of the diesel engine-generator set and its auxiliaries including 
balance-of-plant.

a) Two (2) sets of 40 kW (Guaranteed Prime Power Output) Modular DG 
Sets, 1800 rpm maximum, In-line multi-cylinder arrangement, 480 V, 3- 
phase, 60hz, each equipped with turbocharger and air to air charged air 
cooler, electronic governor, direct injection, 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.

b) Two (2) sets of 50 kW (Guaranteed Prime Power Output) Modular DG 
Sets, 1800 rpm maximum, In-line multi-cylinder arrangement, 480 V, 3- 
phase, 60hz, each equipped with turbocharger and air to air charged air 
cooler, electronic governor, direct injection, sound attenuated and
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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.

c) One (1) unit of 1,0001 elevated fuel day tank for each DG Sets, complete 
with accessories, associated structural supports, isolation valves, 
instruments and other accessories as shown on the bid drawings. The fuel 
day tank shall be provided with high and low level alarm contacts for 
annunciation in the generator control and protection panel and shall be 
interconnected to the existing fuel line system;

d) One (1) lot of Piping Materials complete with valves, fittings, supports and 
accessories, interconnection works with the common piping and existing 
piping systems (fuel oil storage tank & fuel oil day tanks' supply/filling, 
cooling water make-up supply/filling and engine fuel supply/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.

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;

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

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/overhaui maintenance. It 
shall include Portable Computer for diagnostic and programming the DG 
Sets control setting complete with licensed software of DG Sets, control 
system and electronic/digital governing system including other digital 
components that require exclusive programs from the Manufacturer and/or 
Supplier:
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I

i) Two (2) units of Inverter-Window Type Air Conditioner, 14,000 kJ/h 
minimum cooling capacity for control room, complete with its mounting 
accessories and controls;

j) Two (2) units of Portable Type Fire Extinguishers, Clean Agent (HCFC or 
Halotron I Type), 7.1 kg. (15.5 lbs), non-expiry, multi shots, wall-hung and 
UL/FM approved;

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

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

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

n) Conduct test and commissioning of the diesel 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.

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

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

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

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

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

GW-2.4 Electrical Works

a) Supply, installation, and test of 2 
3-phase, 60 Hz AC Generators 
equipment;

X 40 kW and 2 x 50 kW, 480 V, 
and associated auxiliary electrical

b) Supply, installation and test of Generator Control and Protection Panels 
equipped with monitoring, metering, control, protection and synchronizing 
equipment/devices;
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c) Supply of One (1) Spare each of Circuit Breaker, GCPP Module/ 
Controller, Automatic Voltage Regulator (AVR), and Rotating Diodes for 
40 kW and 50 kW D/G Sets:

d) Supply, installation and test of 2 x 50 kVA and 2 x 75 kVA, 480V/13.8kV, 
3-Phase, 60Hz Generator Transformer;

e) Supply, installation and test of 15 kV Fuse Disconnect Switches with 
Lightning Arrester Combination;

f) Supply, installation and test of Bus Conductor and Line Materials and 
Hardware;

g) Supply, laying and test of Power, Control and Instrumentation Cables 
including appurtenances required for the interfacing of supplied equipment;

h) Supply, installation and test of Grounding System;

i) Supply, installation and test of Conduit System;

j) Supply, installation and test of Additional Branch Circuits for each plant site 
(to accommodate the new 2 HP Air-conditioning Units to be supplied and 
installed inside the control room of each plant site) complete with the 
required circuit breakers, outlets, cables, conduits, boxes and other fittings;

k) Supply. Delivery, Installation and test of Job Site Cameras to be installed 
before the start of construction and/or installation of equipment and

l) All other works and services including those not specifically detailed herein 
but are required to fully complete the project as specified in the relevant 
specific technical specifications of Electrical Works.

GW-2.5 Other Works and Services

a) Conduct actual inspection at respective site and make assessment on the 
physical conditions of any existing equipment and facilities to be affected 
by the works (such as conduit 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 the site including 
existing facilities;

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

NATIONAL POWER CORPORATION VI-GW-8



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST & 
COMMISSIONING OF FOUR (4) UNITS OF MODULAR 
DIESEL GENSETS FOR SIBOLO DPP AND GUlWANON 
DPP IN WESTERN VISAYAS INCLUDING ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

WsP22Z1520Se

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

The services shall include plant visits of not less than two (2) days in two 
(2) separate visits which will coincide on the first two (2) scheduled periods 
of preventive maintenance (every 250 hours or per manufacturer’s 
recommended hours) of at least one DG Sets 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;

c) 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, 
control and protection panels, 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 (3 copies to be delivered directly to the respective plant sites, 2 
copies to Visayas Maintenance Technical Services Division, 1 copy to 
Western Visyas Operations Division and 1 copy to Visayas 
Operations Department) that include Parts List, and Preventive 
Maintenance Schedule during the life span of the DG Sets shall be 
submitted at least 1 month prior to the delivery of the DG Sets;

O & M manuals shall include Part List and Preventive Maintenance 
Schedule during the operating life of the DG Sets and other information 
specified in the relevant sections of this specification;

d) Corrosion protection and painting;

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

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

g) Other works and services as specified in the relevant specifications 
including those that are not specifically detailed herein but are required to 
fully complete and placing ready for the safe and reliable operation of the 
Diesel DG Sets.
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GW-3.0 DESIGN AND DUTY CONDITIONS

GW-3.1 Site Conditions

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

Any and/or all expenses arising through the lack of knowledge or understanding 
regarding the existing conditions of the site 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 
Maximum 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 August to November. The other months of the year 
are generally dry with occasional rain showers.

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

GW>3.2 Earthquake and Wind Design Requirements

Plant and equipment may be subjected to both horizontal and vertical seismically 
induced acceleration 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); and

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.

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 all 
equipment, or its supporting structure which has modes of vibration or 
components with modes of vibration with a natural period longer than 0.1 
seconds be identified.
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Provision shall be made for seismic movement by providing seismic movement 
joints between components that are interconnected and may have different 
vibratory characteristics. These joints shall be capable of withstanding the sum 
of the maximum deflection of each component resulting from a design 
earthquake.

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

GW-3.3 Sound Control

The Supplier shall ensure that the sound level of equipment covered by this 
specification, including those equipment and tools to be used during the 
performance of the 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 type diesel DG Sets and auxiliary 
equipment shall not exceed 85 dBA at 1 meter distance from any point around 
the unit/'s enclosure and source respectively.

Sound pressure levels shall be indicated in the Suppliers proposal for review and 
evaluation by NPC.

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

GW'3.4 Emission Standards

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

Pollutant
Max.

Permissible 
Limit (ma/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 aoDrooriate

As per sampling method

CO 500 as CO USEPA Method 3
Or 10 Orsat Analysis or NDIR

Particulates 200 USEPA Methods 1 
through 5

Gravimetric per sampling 
method
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GW‘3.5 Fuel Specifications Requirement

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

1. Density @ 15 C kg/L D-1289 0.82 0.88
2, Kinematic Viscosity @ 40 cSt D-445 1.7 5.5
3. Flash point °C (°F) D-93 55(131)
4. Pour Point UC (UF) D-97 10 (50)

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

6. Ash % wt. D-482 0.01
7. Sulfur % wt. D-4294/D-

129
0.3

8. Water & Sediment % vol. D-2709 0.1
9. Water Content (by distillation) % vol. D-95 0.1
10. Calorific Value

HHV BTU/lb D-240/D4868 19,600
LHV BTU/lb D-4809 18,400

11. Others
a) Distillation Temp. 90% 

Recovery °C D-86 370
b) Carbon Residue,10% Bottoms % wt. D-4530-85 0.35
c) Cetane Index D-976 45
d) ASTM Colour D-1500 5,0
e) Sediment (by extraction) % wt. D-473 0.01
f) Copper strip corrosion, 3h at

50 6C ASTM D-130 No. 1

g) FAME content % vol.
PNS EN 
14078 

modified
1.7

h) Methyl laurate 
(Cl 2 ME) % wt.

PNS EN 
14331 

modified
0.8

i) Free Water % vol. 1.0

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

GW-3.6 Torsional Critical Speeds

The Supplier shall ensure that the torsional vibration conditions of the units under 
dynamic conditions are satisfactory. Calculations shall be produced, if called for, 
showing the torsional vibrational stresses in the engine crankshaft, generator 
and exciter shafts resulting from torsional critical speeds.
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GW-3.7 Plant Operating Characteristics

Each DG Set shall be capable of providing the specified Prime power output 
under the most adverse ambient condition as specified in the technical 
specifications.

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

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

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

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

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

Each DG Set 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 Sets skid.

Each DG Set shall be capable of operation at fraction of its rated speed and at 
no load for reasonable periods of time as recommended by the Manufacturer. If 
the speed at which idle operation is permissible is lower than the rated speed, 
the Supplier shall state both the idle speed and the minimum load required at 
rated speed for satisfactory operation of the unit.

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. Prime field flashing and other 
frequency related events.
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Each DG Set shall be capable of starting from the “cold condition” 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 diesel-generator unit 
as follows:

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

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

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

C.1 Full short-time load rejection: plus

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

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

GW-3.8 Power System Characteristics

The DG Sets to be supplied shall be capable of parallel operation both at 
regulation and base load with the existing generator set/s of different 
make/manufacturers and 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%
b) Frequency variation : +5%

Nominal Voltage 
Nominal Frequency

: 480 volts, 30 
: 60 Hz

GW-3.9 Service Life

GW-4.0

GW-4.1

The DG Set and its auxiliary equipment shall be designed based on a minimum 
service life often (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.

MATERIALS AND EQUIPMENT

General

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

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

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

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

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

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

I
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 American Bureau of Shipping
ANSI American National Standard Institute
ASME American Society of Mechanical Engineers 
AWS American Welding Society
BSI British Standards Institute
CE European Commission

CSA Canadian Standard Association
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DEMA Diesel Engine Manufacturer's Association
DIN Deutsches InstitutfurNormung
FM Factory Mutual Engineering
HIS Hydraulic Institute Standards
IBC Internationa! Building Code
ICS General Standards for Industrial Control and Systems

Mg-1 - Motors and Generators
Mg-2 - Safety Standard for Construction & Guide for

Selection, Installation and Use of Electric Motors and 
Generators

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

IEEE Integrated Institute of Electrical Engineers
ISO International Organization for Standardization
JEC Japanese Electrotechnical Committee
JEM Japan Electrical Manufacturer's Association
JIS Japanese Industrial Standard
LR Lloyd's Register

NEC National Electrical Code
NEMA National Electrical Manufacturer's Association

MG 1 - Standard for Motors and Generators
WC-5 - Thermoplastic-Insulated Wire and Cable for the

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

Contactors and Overload Relays rated 600 Volts 
NESC National Electrical Safety Code
NFPA National Fire Protection Association

272 - Standard Method of Test for Fire and Smoke
Characteristics of Wires and Cables 

NKK Nippon Kaiji Kyokai
OHSAS Occupational Health and Safety Assessment Series

PEC Philippine Electrical Code
SSPC steel Structures Painting Council
TEMA Philippine Electrical Code

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

Assemblies
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GW-4.3

DG Sets 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 are accepted. The list of 
these alternative standards which the Bidder proposes to adopt must be 
attached to his Bid for acceptance. In every case. Bidders must list fully the 
standards they will conform to for this Contract.

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

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

Test of Materials

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

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

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.
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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 rustproof, 
shall have all the expected parts thoroughly cleaned and heavily enameled, 
lacquered or compounded.

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

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

Instrument screws (except those forming part of a magnetic circuit) shall be 
stainless steel or cadmium plated steel. Springs are to be of non-rusting 
materials, e.g. phosphor bronze or nickel silver, as far as possible.
Pivots and other parts for which non-ferrous material is unsuitable are to be of 
approved rustless steel where possible.

GW-4.4.4 Fabric, 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 the use of a type that is 
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.
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GW-4.6 Workmanship

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

GW-5.0 EQUIPMENT MARKING, NAMEPLATES AND MISCELLANEOUS 
REQUIREMENTS

I GW-5.1 Nameplates

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

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

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

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

Each equipment and plant areas (engine room, switchyard area, etc.) wherever 
necessary, shall be provided with cautionary and warning plates and signs in 
accordance with the prescribed ANSl/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.
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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.

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

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

GW-5.4 Erection Marks

All members comprising multi-part assemblies are to be marked with 
distinguishing numbers and/or letters corresponding to those of the approved 
drawings or material lists. These erection marks, if impressed before painting or 
galvanizing, shall be clearly readable.
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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 equipment or component which requires to be removed for 
servicing and which weighs more than 20 kg shall be provided with lifting lugs. 
Each lug shall be capable of supporting the entire unit. Lifting lugs shall be 
welded to and be of the same material as the equipment. Lug location shall 
minimize tilting of the equipment when suspended by the lugs.

I 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 to proceed in the performance 
of his works. Prior to construction/execution of the works the Supplier shall
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I

submit said drawings for NPC approval. Soft copies of the bid drawings shali be 
furnished to the Suppiier for their reference/perusai. Drawings which require 
changes or adjustments to suit with actual site conditions or which may be 
modified in design/details to conform to latest revisions of applicable codes and 
standards shall be prepared/submitted by the Supplier for NPC’s review and 
approval.

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 all 
drawings shall be drawn using the metric system as unit of measurement.

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

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

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

GW-6.3 Supplier/Manufacturer Drawings and Instruction Manuals

GW-6.3.1 General

The Supplier shall submit to NPC five (5) copies for approval or reference, 
drawings, plans, installation manuals, calculations, 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
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submission shall be such that information is available for checking or approval of 
each drawing or document received.

To provide the basis for programming the checking of the Supplier’s drawings, 
the Supplier shall, within one (1) month from effectivity date of the contract, 
prepare and submit to NPC for approval a drawing and document lists 
summarizing the drawings he proposes to submit in accordance with the 
requirements specified herein, together with the dates on which he proposes to 
submit such drawings. These lists shall be updated monthly to show the status 
of the drawings and documents submitted and any additional proposed 
drawings. NPC shall have the right to require the Supplier to submit additional 
information as may reasonably be required.

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

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

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

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

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

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

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

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

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

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

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

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

6W-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, outline/arrangement drawings, system drawings (flow diagrams), and 
sufficient sub-assembly drawings, P & I diagrams, schematic and control wiring 
diagrams, site training program, test and commissioning procedures, test reports 
and details to demonstrate fully that all parts will conform with the provisions and 
intent of the Specifications and with the requirements of their installation, 
operation and maintenance. The drawings shall show all necessary dimensions 
and tolerances, field joints, and sub-assemblies in which the equipment will be 
shipped, terminal boxes and wire sizes for electrical circuits and wiring diagram 
for power and control circuits.

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

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.
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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

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

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

GW-6.3.7 Instruction Manuals

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

3 Plant Site (Each Site)
2 Visayas Maintenance Technical Services Division
1 Western 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.
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Manuals shall contain data relevant to the equipment or system design and its 
installation, start-up, operation, lay-up, preventive maintenance, troubleshooting, 
testing and repair. Drawings and schedules which are to be bound into the 
manual shall also be A4 or A3 folded to A4.

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

a) List of all equipment and systems supplied and its accessory 
components complete with respective descriptions, operating 
requirements at all processes and ambient conditions, storage 
requirements, reference codes and standards, 
Suppiier'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;
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j) Special/standard tools list;

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

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

GW-6.3.8 As-Built Drawings or Final Drawings

The Supplier shall provide and keep an up-to-date "As-Built" or "Final" 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-builf 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” or “Final" drawings shall 
be submitted by the Supplier within thirty (30) calendar days from the completion 
of the contract in five (5) prints and one (1) set of electronic copy on CD/DVD. 
Such CD/DVD shall be suitable for any optical drive of computer system.

GW-6.3.9 Documents for NPC’s Records

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

a) Material Data, Material Certifications and Test Reports required by 
governing Codes and Standards;

b) Factory Test/Site Test (Performance) Results; and
c) Other Documents as may be required.
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GW-6.4 Processing of Drawings

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

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

NPC shall review, comment or note corrections to be made and return two (2) 
copies to the Supplier within twenty (20) calendar days after receipt of the 
drawing, if corrections are required, the Supplier shall make all necessary 
corrections and re-submit within fourteen (14) calendar days for NPC’s review 
and approval.

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

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

If minor revisions are made after a drawing has been approved, the Supplier 
shall incorporate the corrections on the as-built drawings to be submitted by the 
Supplier. No major revision affecting the design shall be made after a drawing 
has been marked "Approved" without re-submitting the drawing for formal 
approval of said revision.
Drawings and documents marked “Noted" without comments are deemed 
approved. If comments/corrections are indicated thereon, the Supplier shall 
finalize the drawings/documents and resubmit for NPC review and reference.

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.

GW-7.0 DISMANTLING AND HAULING REQUIREMENTS 

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
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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 
faciiities/equipment including the new equipment and materials within the 
respective Power Plant site.

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

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

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

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

Piping systems shall be totally drained prior to dismantling. Lube oil, fuel oil, 
chemicals and water coolant shall be properly disposed in a container with 
appropriate labels describing the contents. Water contents on pipes may be 
disposed in the existing drainage lines. Waste water found to be contaminated 
shall be properly treated prior to disposal.

All peripheral pipes, electrical power and control cables, conduits and cable trays 
including protruding steel supports that may obstruct the free movement of 
equipment going out from the Powerhouse shall be dismantled first and 
removed.

The Supplier shall identify the most convenient access and manner of moving 
the equipment out of a fixed structure/s. The Supplier shall provide temporary 
shelter/cover (tarpaulins or equivalent type of cover) on the tom down part until it
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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 supen/ision 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 observed by the Supplier during the dismantling of 
the plant equipment and components up to unloading to the designated laydown 
areas within the respective Plant sites or at any areas designated by authorized 
NPC representatives to avoid damage of any kind to equipment and installations.

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.

GW>7.4 Demolition

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

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

GW-7.5 Storage, Transportation and Re-Erection

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

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

The Supplier shall clean the area of debris and hazardous materials resulting 
from the removal/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.

If, in the opinion of NPC, 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 sites mentioned herein. 
The areas should be free from safety and environmental hazards during and 
after the dismantling activities.

GW-8.0 ERECTION & 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.
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GW-8,2 Inspection at Site

I
Erection procedures and proposed erection check lists, if required, shall be 
subnnitted 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 ail 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 Erection and Installation Requirements

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

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

Materials and equipment shall be handled with care at all times to prevent 
damage and defects during handling, hauling, packing/crating, loading, 
transportation, unloading, assembly, installation and any such damage and

NATIONAL POWER CORPORATION VI-GW-32



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST & 
COMMISSIONING OF FOUR (4) UNITS OF MODULAR 
DIESEL GENSETS FOR SIBOLO DPP AND GUlWANON 
DPP IN WESTERN VISAYAS INCLUDING ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31.

VisP22Z1520Se

I
defects shall be repaired, replaced or otherwise make good by the Supplier to 
the satisfaction of and at no cost to NPC.

Assembly 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 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 (tarpauline or equivalent type of cover) on the torn down part until it 
is properly packed and crated as required.

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

If applicable, the access area identified or used during the removal of the existing 
equipment and associated structures shall also be utilized in moving-in the new 
DG Sets and auxiliaries. Any part of fixed structures that has been torn down 
and used as temporary access during the removal of the existing DG Sets may 
be left open and provided with temporary tarpauline 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.
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I

GW-8.4 Nameboards and Advertisements

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

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

GW-8.5 Signs

GW-8.5.1 General

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

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

GW-8.5.2 Traffic Signs

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

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

GW-8.5.3 Signs for Emergencies

Areas which are prone to accident shall be equipped with adequate emergency 
signs of appropriate size. The emergency sign shall be stored and permanently 
displayed at the proper place to provide correct information which will result in 
fast action and also safe guard of personnel working on site.
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
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I
loads, general danger, width/height restriction, danger or trapping, steps, 
slipping, faliing, etc.

The signs shaii be coioured with appropriate biack and yeiiow strips to attract the 
attention of the people working in the area by keeping them aware of such 
existing or possible existing danger.

GW-8.5.5 Prohibition Signs

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

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

GW-9.0 INSPECTION AND TESTS 

GW-9.1 General

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

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

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

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

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

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

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

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

Calibrated measuring and testing instruments, tools, and devices shall also be 
furnished by the Supplier/Manufacturer. Relevant instruments supplied and 
installed by the Supplier in the various systems of the DG Sets 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 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 Setss and auxiliaries; such 
as checking/evaluation of operating parameters, safety adjustment of controls, 
components, assessment of operating conditions, cleaning, etc. This shall 
include any maintenance services rendered upon request of NPC in the event of 
any abnormality occurs within the warranty period.

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

I
I
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I GW-9.2 Tests at Supplier’s Premises 

GW'9.2.1 Inspection at Supplier’s Premises

I
I

I

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

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

GW-9.2.2 Factory Acceptance Tests (FAT)

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

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

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

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

The Supplier shall ensure that during the test, all hard copies from output 
devices are retained and that no outside parties interfere in any way with testing, 
equipment or test instruments, fixtures and jigs for the entire duration of the 
Factory Test. Only Supplier's personnel who are needed on the testing of the 
equipment shall be allowed in the test area.

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

For each day of testing, the Supplier shall submit to NPC the proposed 
disposition of each criterion that failed during the previous day of testing, prior to 
commencement of the tests scheduled for that day. Tests witnessed by NPC will 
be initialed accordingly by him on the test record. The test record and
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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) Set

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

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

a.1 Starting Test and Maneuvering Test at no load

a.2 Load Test
Load Duration

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

a.3 Governor Regulation Test
a.4 Overspeed Trip Test
a.5 Engine High Temperature, 

Device Trip Test
Low Oil Pressure and Emergency

a.6 Fuel Oil Consumption Test
a.7 Test for Sound Level at 1-meter distance from DG Set and

Vibration.

After the factory test, each diesel engine generator set shall be thoroughly 
checked and inspected to determine the condition of the external and 
internal parts. If defective parts are found, those parts shall be replaced or 
remedied and necessary adjustments shall be made at the expense of the 
Supplier. Emission testing on each stack is required for diesel gensets 
with dual stacks.

Note: 1. The use of Weighing Scale shall be the basis for the 
acceptance of Fuel Rate requirement during the conduct 
of Factory Acceptance Test (FAT); and

2. The conduct of Sound, Vibration shall be done only once, 
either during Factory Acceptance Test (FAT) or at Site 
Acceptance Test.
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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 Protective Enclosure

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

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

GW-9.3 Pre-Commissloning/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.

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

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

GW-9.3.2 Pre-Commissioning Test

The following are typical Pre-commissioning Test functions to be conducted for 
supplied equipment as applicable or otherwise specified, but not limited to;

a) Alignment of engine-alternator;
b) Wiring continuity test;
c) Megger testing of equipment:
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 for all supplied equipment;
j) Checking for tightness, rotation, vibration, direction of auxiliary electrical 

motors, etc.;
k) Setting/calibration of relays and other protective devices;
l) Fuel injectors, fuel injection pump calibration and settings; and
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 as 
applicable or otherwise specified, but not limited to the following;

a) Trial run of individual auxiliary equipment;
b) System sequential operation;
c) Generating unit tripping device test;
d) No load operation of diesel DG Sets;
e) Test of control systems safety and operating functions;
f) Unit synchronization:
g) Unit load test and load rejection tests (at 50%, 75%, 100% and 110%);
h) Unit start-up/stop tests;
i) Automatic change-over of standby equipment;
j) Parallel operation and load sharing test;
k) Guaranteed Prime Power Output & Guaranteed Fuel Rate tests;
l) Reliability test (8 hours):
m) Tests for Sound Pressure Level and Vibration; and
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n) Tests for Electrical Equipment per ANSI and lEC standard

Considering the expected unavailability of reliable load at the plant site, the 
Supplier may conduct the performance test to determine the Guaranteed Prime 
Power Output and Guaranteed Fuel Consumption at 100% load and other loads 
(50%, 75% and 110%) including other applicable/required tests specified above 
at its local facility or at any local facility acceptable to NPC to be witnessed 
by personnel/representative(s) of NPC before delivery to respective plant. 
The Supplier shall provide 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, and 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 diesel engine generator unit 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. 
Relevant instruments supplied and installed by the Supplier in each of the DG 
Set shall preferably be used during the fuel consumption test to verify its 
accuracy in comparison with the fuel rate test results taken during the FAT. Any 
other applicable measuring devices other than the installed instruments may be 
used as mutually agreed during the witnessing of the test.

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

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

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

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

equipment;
e) Test data and parameters to be measured;
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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.

Considering the expected unavailability of reliable load at the plant site, the 
performance test shall be conducted at its local facility or at any local facility 
acceptable to NPC. The Supplier has the option to provide the dummy load if the 
performance test will be conducted after installation at the plant site,

GW-9.4.1 Diesel Engine-Generator Set

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

a)

b)
c)
d)

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

Overspeed Trip Test
Low Pressure, High Temperature and Emergency Device Trip 
Load Test & Fuel Oil Consumption Test

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

0.5 hour 
0.5 hour 
1 hour
0.5 hour

I

Before each test, the diesel DG Sets 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 (10) percent overload test shall be carried out no more than one (1) 
hour every twelve hours. 100% load test may be separated in several 
times.

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

e) Test for Enclosure Sound Pressure Level and 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.
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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 generating set is ready for 
commercial service including its associated auxiliary equipment, and provided 
NPC is satisfied that the generating set is ready for commercial service, the 
generating set with all its associated auxiliaries are required to operate under the 
normal working conditions of the power plant and within the limits of output 
specified or at any load available at site and operating continuously without 
major failure for a period of eight (8) hours or at any programmed/scheduled 
operating hours available at the respective plant site/s.

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

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

Shouid any major failure occur in the DG Sets 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 piant, the reliability test 
shaii be considered void and the reiiabiiity test period of eight (8) hours shall be 
recommenced after the Supplier has remedied the cause of defect.

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

a) Plant tripping due to above causes;
b) Faiiure 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 

wouid otherwise affect safety or personnel and/or piant and equipment; 
and

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

in case of the above faiiure, the reiiabiiity test period of eight (8) hours or at any 
programmed/scheduled operating hours avaiiable at the respective piant site/s 
shaii recommence after the Supplier has remedied the cause of defect.

In the event that the programmed or scheduled operating hours available at the 
respective sites are iess than eight (8) hours per day, the remaining unused 
reiiabiiity test hours as required shaii be continued the following day to complete 
the required 8-hour test.
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If the plant cannot deliver power due to unavailability of metering and distribution 
facilities, NPC will issue a certificate of waiver of reiiability test. Issuance of said 
waiver shall in no way relieve the Supplier of his responsibiiity to conform with 
the requirements of the specifications.

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 ali 
expenses due to additional tests or retests made necessary by failure of 
Supplier’s supplied equipment/component, i.e. faiiure 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 shaii 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.

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

NPC shall have the right to reject DG Sets whose fuel oil rate during test 
deviates to more than +5% of its guaranteed fuel oil rate and 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 tests and other manufacturer 
standard tests shall be furnished to NPC within a maximum of fifteen (15) days 
following the completion of the tests, for all the Supplier’s supplied equipment.

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

GW-9.8 Waiver of Factory Acceptance Tests Witnessing / Inspection by NPC

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, shail 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 each DG Sets and associated 
electrical equipment.

The Supplier shall plan, develop training module and program schedule which 
shall be submitted to NPC for approval and shall cover all plant systems such as 
mechanical and electrical equipment, auxiliary equipment and associated 
faciiities, control and instrumentation system, maintenance and operationai 
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 possibie 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 shail be conducted by expert/s who are knowledgeable and 
well trained by the DG Sets manufacturer or his authorized representative.

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 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.
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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 respective plant 
sites or at any venue convenient and acceptable to both NPC and Supplier.

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

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

GW‘10.2 Operation and Maintenance Training at Site

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

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

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

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; and

c) Proper maintenance during long period of standby condition.

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

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

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

NPC shall have the right to send to the Site its personnel intended to operate 
and maintain the equipment supplied under this Contract. The Supplier shall use
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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 ail equipment and 
materials to be furnished in accordance with the minimum requirements specified 
in this section.

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

The Supplier shall be responsible for the adoption of preparation procedures and 
protective coating systems which are suitable for the environment experienced 
by the various components/elements of the Plant.

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

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

a) Plant item name;

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

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

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

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

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

GW-11.3 Application of Paint

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

No painting shall take place outdoor during the presence of rain, fog, dew or 
where the surfaces may be otherwise damp; In particular and no application of 
paint should be made on plaster surfaces that are not completely dry. No 
coating shall be applied unless the surface is at minimum of 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 solids of 42% + 2% high temperature 
paint shall be applied.

For internal surfaces for the receipt of oil, three (3) coats of paint having a 
phenolic-base or equivalent shall be applied. As minimum, first coat shall be 
applied with 80 microns DFT of zinc rich polyamide epoxy primer. Second and 
final coat shall be applied with 100 microns DFT polyamide epoxy for each coat.
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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 primed 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 shail be carried out by the Supplier to ascertain the 
correspondence of the paintwork to the prescribed color and treatment. These 
tests will indicate whether or not the paintwork is correctly applied and is free 
from wrinkles or roughness which might affect the adhesion of the protective 
coating.

Should the measured dry film thickness result to less than the specified one, the 
Supplier shall apply additional paint to the coat inspected or shall increase the 
thickness of succeeding coat, as applicable, to assure the specified total dry film 
thickness.

GW-11.4 Hot Dip Galvanizing

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

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

GW-12.0 SPARE PARTS AND TOOLS

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

The Bidder shail 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
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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 ail the spare parts specified in the specification and 
Technical Data Sheets, and all other replacement parts required to sustain the 
operation of all the generating units during the warranty period. Quantity of 
specified/listed spare parts which are not sufficient and will require additional 
spares during the warranty period shall be provided by the Supplier at no cost to 
NPC.

Spare parts shall include all the items that are expected to be consumed or 
replaoed 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.

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

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

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

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

Every special tool and instrument shall be accompanied or furnished with 
maintenance or instruction manuals in English language.

All tools and appliances supplied shall be handed over to NPC in perfect 
condition at the time of taking over.

All bidders are required to submit in their proposal the detailed list of special 
tools to be supplied in a form specified in Part II - Technical Data sheets. This 
list is preliminary and subject to changes in order to conform with the final design 
without any additional cost. The final list with the corresponding 
brochures/catalogues shall be submitted to NPC for approval not later than one 
(1) month prior to the delivery of the equipment.
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GW-13.0 PACKING, SHIPMENT AND STORAGE 

GW-13.1 Packing/Crating

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

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

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

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

Threaded or socket weld connections shall be protected with screwed or snap on 
type, securely held plastic protectors. Cast iron plugs are not acceptable for 
protection unless part of the permanent assembly.
Butt-weld connections shall be protected by wooden disks that cover the entire 
weld end area, and shall be secured by metal straps and fasteners.

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

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

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

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

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.
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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.

kgs
.kgs

m3

All packages shall be forwarded with a copy of packing list placed inside the 
package and another copy thereof contained in a waterproof envelope placed 
outside the package. The packing list shall give all information on the package 
such as package no., packing appearance, net weight, gross weight, dimension, 
measurement, and description of the equipment 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.
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GW-13.2 Shipment/Transport

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

c)

Inspection and verification of the packing list;
Visual inspection of the condition of the packing and its surfaces: and

Partial opening of the crates and plastic sheet protection of the plant 
auxiliary equipment and diesel DG Sets to verify the content and its 
physical condition and to check pilferage or damage during shipment and 
storage.

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

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

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 of 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 installation and test. Any
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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 
tarpauline or equivalent type of cover until the they have been installed in their 
respective areas.

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

GW-14.0 CLEAN UP

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

GW-15.0 CERTIFICATE OF COMPLETION AND ACCEPTANCE

When all the works and services have been satisfactorily completed as required 
in the Contract, the Supplier may give notice to this effect to NPC. The notice 
shall be the basis for the issuance of Certificate of Completion in respect of the 
works within fifteen (15) days of receipt of such notice

After the lapse of the warranty period, provided that there are no defects found 
and/or pending repair works (including completion of the required Supplier’s 
Service Personnel Services specified in Clause GW-16.0 (Guarantee) as 
certified by the Plant Manager), NPC shall issue the Certificate of Final 
Acceptance.
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GW-16.0 GUARANTEE

I

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

However, if any DG Sets/s or plant system/s has been put into commercial 
operation even before the issuance of the Certificate of Completion, the warranty 
period of the particular DG Sets/s 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 Sets 
per plant site during the warranty period at no cost to NPC to perform the 
following, but not limited to:

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

replacement; and

e) Provide training and/or informative instructions similar to items “a)” to 
“d)” above to NPC Plant Operation and Maintenance Personnel. Such 
training/instructions shall be conducted (Hands on) in such a way that 
NPC Plant 0 & M Personnel would be able to perform reliably and 
satisfactorily on similar 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.
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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 gensets rated 
capacity x number of shutdown days counted from 11th day of 
Supplier’s acknowledgement to NPC’s request without action

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

GW-17.0 MEASUREMENT OF PAYMENT

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

Failure of the Supplier to submit the approved ”As-Built" or "Final" 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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TECHNICAL SPECIFICATIONS

CW - CIVIL WORKS

I

CW-1.0 GENERAL CONSTRUCTION FACILITIES

CW-1.1 Scope

This section covers the construction and/or maintenance of access roads, 
drainage system and other appurtenant structures, moving-in of the Supplier’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 ail stationary construction equipment and plant at location 
and in the manner approved by the NPC. The Supplier shall submit sufficient 
detailed plans showing the proposed location of such stationary equipment and 
plant and other pertinent data. No installation of such stationary equipment 
shall be undertaken unless the corresponding plans have been approved by 
the NPC.

CW-1.3 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.

I
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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 ail 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.

I
CW-1.6 Fire Protection

The Supplier shall observe ail 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.

I
I

CW-1.7

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.

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 all 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) shail 
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 section 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 shall 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 all 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

I

I

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/Installation shall be carried-out in a manner where 
landslides and erosions are minimized.
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g) Avoid unnecessary opening/clearing of areas outside construction sites 
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 STRUCTURAL EXCAVATION, FILL AND BACKFILL 

CW-4.1 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-4.2 Materials

CW-4.2.1 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-4.2.2 Structural Fill

a. Sand and Gravel Fill

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

Sieve Designation 
(Square Mesh Sieves)

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

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

0,074 mm (No. 200)

Percentage by 
Weight Passing

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

b. Structural Earth Fill

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

CW-4.2.3 Special Foundation, if any

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

a. Lean Concrete

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

CW-4.2.4

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

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

Structural Backfill

CW-4.3

CW-4.3.1

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

Construction

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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CW-4.3.2

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 actuai bearing 
capacity at such depth. If the required bearing capacity is not attained, the NPC 
shail 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 shail be as shown 
on the drawings that show the paylines for excavation and special foundation 
materials.

c. Drainage and Sewerage Pipes and Cable Trench

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

d. Water Supply Pipes

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

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

Structural Foundation Fill

No fill materials shall be placed in any part of the fill foundation unless the 
foundations have been inspected and approved by the NPC. Fili 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-4.3.3 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-4.3.1b.

NATIONAL POWER CORPORATION VI-CW-9



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST & 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP22Z1520Se

CW-4.3.4

Excavated materials below foundation grade shall be replaced at the direction 
of the NPC, either by iean concrete or by selected materials as mentioned in 
CW-4.2.3.
Selected materials shall be placed in 15-cm layers and compacted until the 
required bearing capacity is attained.

Backfill

CW-4.4

CW-4.4.1

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, all authorized excavation below foundation grade (like 
in the case of unsuitable materials encountered) shall be included in the 
measurement.
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CW-4.4.2

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 
item(s) in the Schedule of Requirements which payment shall constitute full 
compensation for furnishing ail labor and equipment necessary for excavation 
work and proper disposal of excess materia! excavated.

Structural Foundation Fill

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

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 shali 
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-4.4.3 Special Foundations

CW-4.4.4

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

Unless otherwise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for special foundations. Payment will 
be made at the various pertinent pay items shown in the Schedule of 
Requirements, which payment shall cover all costs for furnishing all labor, 
materials, equipment and tools necessary to complete the item.

Structural Backfill

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 backfiiling work.
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CW-4.4.5 Trench Excavation and Backfill for Sewerage, Drainage and Water 
Supply Pipes and Cable Trench

No separate measurement and payment will be made for trench excavation 
and backfill for all sewerage, drainage and water supply pipes. Payment for 
trench excavation and backfill for pipes shall be included in the payment 
pertaining to pipes as shown in the Schedule of Requirements.
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CW-5.0

CW-5.1

CW-5.2

CONCRETE

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.

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-5.3

CW-5.3.1

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 othenwise specified, cement shall be ordinary Portland Cement. Type I 
or Type IP 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-5.3.2 Reinforcing Steel

CW-5.3.3

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

Water

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

CW-5.3.4 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-5.3.5 Formwork

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

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

CW-5.4 Storage of Materials

CW-5.4.1 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 fioor 
shall be adequately raised from the ground and in buildings placed in the 
locations approved by NPC. Provisions for storage shall be ample, and the 
shipments of cement as received shall be separately stored in such a manner 
that allows the earliest deliveries to be used first and to provide easy access 
for identification and inspection of each shipment. Storage buildings shall have 
capacity for storage of sufficient quantity of cement to allow sampling at least 
twelve (12) days before the cement is to be used. Bulk cement, if used, shall 
be transferred to elevated air tight and weatherproof bins. Stored cement shall 
meet the test requirements at any time after storage when NPC orders retest. 
At the time of use, all cement shall be free flowing and free of lumps.

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

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

CW-5.4,2 Reinforcing Steel

Reinforcing steel shall be stored in accordance with the specifications for 
reinforcing steel.
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CW-5.5 Concreting

CW-5.5.1 General

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

CW-5.5.2 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. Foims, which will subsequently be removed, shall be thoroughly 
coated with a release agent or coating prior to its use. The release agent shall 
be commercial quality form oil or other approved coating which will permit the 
ready release of the forms and will not discolor the concrete.

Formwork for concrete placed underwater shall be watertight.

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

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

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

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

Tolerance and Variations: The 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-5.5.3 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>5.5.4 Mixing Concrete

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

CW>5.5.5 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‘5.5.6 Finishing Concrete

CW-5.5.7

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.

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

Removal of Forms

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

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

CW-5.5.8 Curing and Protection

Concrete shall be cured for a period of not less than fourteen (14) consecutive 
days by keeping the surfaces of concrete continuously (not periodically) wet. 
Where tongue and groove forms were used and left in place of curing, they 
shall be kept wet at all times prevent opening at the joints and drying out of the 
concrete.
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CW-5.5.9 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 shail 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 shail be tested at 28 days for specification compliance and 
one shall be tested at 7 and 14 days respectively for information. The 
acceptance test resuit shall be the average of the strength of the two cylinders 
tested at 28 days.

The 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-5.5.10 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 
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.
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CW-5.5.11 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-5.6 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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I CW-6.0 REINFORCING STEEL

CW-6.1 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-6.2 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‘6.2.1 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 pennitted. 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-6.2.2 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-6.3 Construction Requirement

CW-6.3.1 Order List for Bent Bars

Before materials are ordered, the Supplier shall furnish ail 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 Reinforcing Steel (ACI 315k 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-6.3.2 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 6mmcl> to 20mm<!> inclusive 
Bars 25mm't' and 28mmiJ)
Bars 32mmct> 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-6.3.3 Protection of Materlai

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-6.3.4 Placing and Fastening Reinforcement & Miscellaneous Material (ACI- 
301)

All reinforcement bars, stirrups, hanger bars, wire fabric, spirals and other 
reinforcing materials shall be provided as indicated in the drawing or required 
by the specification, together with all necessary wire ties, chairs, screws, 
supports, and other devices necessary to install and secure the reinforcement 
properly. All reinforcement, when placed, shall be free from rust, scale, oil, 
grease, clay, and other coatings, and foreign substances that would reduce or 
destroy the bond. Rusting of reinforcement shall not reduce the effective cross 
sectional area of the reinforcement to the extent that the strength is reduced 
beyond specified values. Heavy, thick rust or loose, flaky rust shall be removed 
by rubbing with burlap or other approved method, prior to placing. 
Reinforcement that has bends not shown on the project drawings or on 
approved shop drawings, or is reduced in section by rusting such that its weight 
is not within permissible ASTM tolerances, shall not be used. All reinforcement 
shall be supported and wired together to prevent displacement by construction 
loads or by the placing of concrete. Unless directed othenwise 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 all intersections except where 
spacing is less than 30 mm in each direction, when alternate intersections shall 
be tied. Ties shall fasten on the inside.

Distance from the forms shall be maintained by means of stays, blocks, 
hangers or other approved supports. Blocks for holding reinforcement from 
contact with the forms shall be pre-cast mortar blocks of approved shape and 
dimensions or approved chairs. Layers of bars shall, be separated by pre-cast 
mortar blocks or by other equally suitable devices. The use of pebbles, pieces 
of broken stone or brick, metal pipe and wooden blocks or metal chairs shall 
not be permitted. Unless otherwise shown on the Drawings or required by the 
NPC, the minimum distance between bars shail 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 reinforcernent 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 construoted 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 stimup ±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 wails, 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-6.3.5 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 mmcD. 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 performing at least three splices which shall 
be submitted for tests to a testing laboratory that has been approved for such 
testing by the NPC. The cost of these shall be borne by the 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-6.4 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:

Desionation Size fmml Weiaht fka/ml
#2 6 0.222
#3 10 0.616
#4 12 0.888
#5 16 1.579
#6 20 2.468
#8 25 3.854
#9 28 4.833
#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 materiais, iabor, equipment and 
incidentals necessary to complete this item.
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CW-7.0

CW-7.1

STRUCTURAL STEEL

General

CW-7.1.1

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

Submittals

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

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

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-7.1.2 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-7.2 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-7.2.1 Steel

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

Structural Steel: 

Steel Pipe:

Steel W-Shape Piles 
(Soldier Piles):

ASTM A36

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

ASTM A328

CW-7.2.2 Bolts, Nuts and Washers:

CW-7.2.3

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

Bolts:

Nuts:

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

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

ANSI B18.22.1, Type BWashers:

Accessories:

Welding electrodes and steel structural members shall use:

Rods

Non-shrink Grout
E70XX electrodes 

ASTM C827, non-metallic
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CW-7.3

CW-7.3.1

Execution

Fabrication

I

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-7.3.2 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-7.3.3 Shop Painting

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

• Field painting: When the erection work is compiete, the heads of field 
bolts, all welds and any surface from which the shop coat of paint has become 
worn off or has othenwise 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.

• Markina: 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.

I
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CW-7.3.4 Erection

I

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

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

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

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

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

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

Any structure that does not conform shall be repaired, removed and/or erected 
anew by the 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-7.3.5 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 structurea/joints ard as directed/rw^uired by NPC Design Engineer.
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CW-7.4 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.

I

I
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CW-8.0 REINFORCED CONCRETE FOUNDATION AND ASSOCIATED
STRUCTURES FOR EQUIPMENT AND OTHER COMPONENT
(DESIGNED/CONSTRUCTED BY SUPPLIER)

CW-8.1 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-8.2 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;

I

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 the 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/pedestals shall be 300 mm above the finished 
ground elevation

8. Anchor bolt materials shall be A325 with nuts and washers. Sizes and 
number of anchor bolts shall be designed to safely withstand all forces 
acting on the equipment/structures. Anchor bolts and other embedded 
items shall be properly and securely installed prior to the 
placing/pouring of concrete.

All works and materials shall be constructed, installed and/or erected to 
conform with the relevant sections of this Specifications and in accordance with 
the generally accepted engineering techniques and methodologies.

I
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CW-8.3 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.

I

I
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CW-9.0

CW-9.1

DRAINAGE SYSTEM AND APPURTENANT STRUCTURES

Scope

I
CW-9.2

CW-9.2.1

I

In accordance with the specifications contained herein, the Supplier shall 
furnish all materials, labor, equipment and tools, perform all required 
excavation and backfill, install all pipes and construct canals and ditches, as 
the case may be, where indicated on the drawings or where directed 
conforming with the lines and grades as established in the field by the NPC. 
The 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-9.2.2 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 shall be submitted for test. Any 
group represented by corresponding test specimens that do not meet the 
strength and other requirements shall not be used in the work.

CW-9.2.3 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-9.2.4 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-5.0 - Concrete. Foundation base 
material for concrete canal shall be sand and gravel as described in Section 
CW-4.0.
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CW-9.2.5

I
I

CW-9.3

CW-9.3.1

Bedding Material

A. For Stable Soil and Rock Foundation

Bedding material for sewerage and drainage pipes in stable soil and rock 
foundation, as determined by NPC, shall consist of sand or natural sandy soil 
in which all the materials passes a 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

CW-9.3.2

Trench Excavation and Backfill

Trench excavation and backfill work shall 
pertinent provisions of Section CW-4.0.

Concrete Canal

be done in accordance with the

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-9.3.3 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, etc. shall be constructed at 
locations indicated on the plans or at the other convenient locations designated 
by the NPC. All appurtenant structures shall be of 20.7 MPa concrete unless 
otherwise shown on the drawings.
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I

I
I

I

CW-9.4 Pipe Installation

CW-g.4.1 General

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

All drain pipes shall be laid carefully, hubs upgraded, ends fully and closely 
jointed, and true to the lines and grades given. Succeeding pipe shall be jointed 
to the previously laid pipe, correct in alignment and grade. Any pipe, which has 
been damaged during installation or before acceptance of the work, shall be 
replaced and laid by the Supplier at his expense.

CW-9.4.2 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 obsen/ed 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-9.5 Measurement and Payment

CW-9.5.1 Reinforced Concrete Canal

I

I

Measurement for payment for reinforced concrete canal, open or covered, and 
other channels will be based on the number of linear meters of canal 
constructed and accepted.

Payment will be made at the corresponding contract unit price for each type, 
open or covered, per iinear meter shown in the Schedule of Requirements. 
Payment shall constitute fuil compensation for furnishing all labor, materials, 
equipment and tools necessary for the construction of the concrete canal 
including attendant excavation, bedding and backfilling.

CW-9.5.2 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-9.5.3 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>9.5.4 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.
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CW-10.0 STEEL POLE WITH CROSS-ARMS AND BRACES

CW-10.1 Description

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

CW-10.2 Pole Requirements

The poies shall be manufactured and supplied with the required holes, rigging 
accessories, insulator attachment plates, lugs for bolted steps, guying 
attachments, ground clamps complete with bolts, nuts, washers and 
miscellaneous fittings, whenever necessary, and shall have the following 
properties of steel poles:

Description 40’ (12.20 m) 35’ (10.65 m) 30’ (9.15 m) 25' (7.62 m)

Steel Material ASTM A572 ASTM A572 ASTM A572 ASTM A572
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 Octaaonal Octaaonal Octaaonal Octaaonal
Minimum Yield 
Strenqth

345 MPa 345 MPa 345 MPa 345 MPa

CW-10.3

The tip and butt shall be covered with plate similar to body thickness.
Cross arm and brace members, if required in the Bid Drawings, shall be of the 
same material as pole body and shall conform to NPC's general arrangement 
drawings. The strength of the attachment of cross arms to the body shall be 
sufficient to develop the full capability of the cross arm.

Hole location and diameters for steel poles and cross-arms/braces shall be 
referred to 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 Settina
Lenath of Poles In Earth In Rock

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-10.4 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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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 & Commissioning of four (4) Units 
of Modular DG Sets and Associated Electrical Equipment for Sibolo 
DPP and Guiwanon DPP Under Package 31.

All equipment and materials to be supplied by the Supplier shall be new 
and unused, of current manufacture, and of the highest grade and the 
best of their respective kinds, and free from defects and imperfections. 
They shall be suitable for their intended purpose and shall comply with ail 
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 Four (4) Units of Modular Diesel Generating Sets and 
Auxiliaries.

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

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 (2 x 40 kW and 2 x 50 
kW) Guaranteed Prime Power Output Modular DG Sets, ISOOrpm, In-line 
multi-cylinder arrangement, 480V, 3-phase, 60 hertz, equipped with 
turbocharger and after cooled, air-to-air charged-air cooler, electronic 
governor, direct fuel injection and complete with auxiiiary 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.
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The Supplier shall supply all anchor/machine bolts, special tools and 
accessories required for mounting/instailation of the generating set/s 
including structural steel supports and appurtenances for auxiliary 
equipment.

MW-3.0

MW-3.1

GENERAL MECHANICAL WORKS REQUIREMENTS

General

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

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

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

The Supplier shall provide the sen/ices 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 with high quality 
workmanship, with generally accepted 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
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drawings. All drawings and calculations as required, shall be subject to 
NPC for review and approval prior to construction and installation.

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.

MW-3.3

MW-3.3.1

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 NPG review 
and final approval.
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Piping shali be properly arranged such that it wili 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.

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 shali 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 
othenwise 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 othenvise 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.
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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.

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 oompressed. In case flexible joints are long and sagging due 
to own weight, it shall be suspended or supported.

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

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

For oil pipes, after installation, pipe insides shall be thoroughly blown with 
compressed air to remove ail 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 speoified, all pipes to be used shall generally conform to 
ASTM A 53, Grade B. seamless with a minimum wall thickness equivalent 
to Schedule 40.

All steel piping, 65 mm and above, shall be butt-welded or flanged. All 
piping, 50 mm and under, shall be joined by socket welded or screwed 
where specified or other approved joint specifications.
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Pipe fittings for 65 mm pipes and above shall be seamless, butt weld, 
minimum of Schedule 40 conforming to ASTM A234 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.

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

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

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

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

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

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

MW-3.3.3 Piping Accessories

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

Pressure gauges for fuel oil system shall be provided with damper. 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 100 mm 0.
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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.

The minimum valve size for vents and drains shall be 15 mm nominal 
diameter. In general, the piping for drain and vents shall be the same 
material as the main lines.

All piping shall be arranged to permit complete drainage when a particular 
unit or system is shutdown for maintenance.

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

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

MW-3.3.5 Pipe Supports

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

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

Piping systems, where flexibility is not required, shall be supported,by rigid 
hangers. It shall be designed and fabricated so that they will not become 
disengaged by pipe movement.

Hanger rods shall be provided with suitable sockets or eyes to permit 
lateral piping movement without imposing a bending moment on the 
hanger rod. The eyes in the rods shall be welded shut. Safe loads for 
hanger rods shall be calculated on the root area of the threads. In no 
case shall hanger rods of less than 10 mm diameter be used for support 
of piping 50 mm and smaller or less than 15 mm diameter rod for 
supporting pipe 65 mm and larger.

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

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

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

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

MW-3.3.6 Welding

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

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

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

Particular care shall be taken in aligning and separating the edges of the 
members to be joined by butt welding so that complete penetration and 
fusion at the bottom of the joint will be ensured.

Pipe and tubing shall be accurately cut to measurements shown on the 
drawings by proper means such as machining, grinding or by thermal 
cutting. Burrs shall be removed by reaming.

Welding fittings shall be of the same material and wall thickness as the 
pipe to which they are attached. Where there is a difference in wall 
thickness, the component shall have a gradual transition in accordance 
with the applicable standard.

Nozzles or branch pipes shall be carefully shaped and welded to the 
header or run pipe in such a manner that the nozzle, the branch pipe, or 
any weld material shall not extend into the run pipe to cause obstruction of 
flow.

All surfaces for welding shall be clean and free from paint, oil, rust, scale 
and other materials detrimental to welding.

All filler materials including consumable insert materials and shield gases 
shall comply with requirements of the Applicable Codes and Standards. 
All welding rods shall be stored in accordance with the Supplier's 
instructions. The electrodes for arc-welding shall be classified on the 
basis of mechanical properties of the as-welded deposited weld-metal, 
type of covering, hydrogen absorption, welding position of the electrodes 
and type of current.

Steel piping shall be fusion welded using manual, automatic and semi­
automatic welding processes whereby the arc and the deposited weld are 
protected from atmospheric conditions during welding. Pipes shall be 
properly aligned using line-up clamps or alignment jigs prior to butt 
welding.

MW-3.4 Valves and Accessories

All valves and accessories to be supplied under this contract shall 
generally conform with the requirements in this specification. All valves 
supplied by NPC shall be installed in accordance with the requirements 
specified herein.

The Supplier shall select valves, valve drives and accessories which are 
suitable for the operating conditions of the systems in which they are to be 
used, and shail be responsible for the pressure and temperature ratings of
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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.

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

be

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 service shall have weatherproof 
protection covers of approved construction.

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

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

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

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

All gate and globe valves, 65mm and over shall be of OS & Y rising stem, 
solid wedge type disc for gate valves and plug type disc for globe valves, 
bolted, bonnet, bolted gland and have flanged ends with the following 
materials of components:
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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 57 kg (125 lbs).

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

MW-3.5 Bolts, Screws, Nuts and etc.

All bolts, screws, anchor bolts, with sleeves, nuts, washers, locking 
devices, etc., required for all equipment and accessories to be supplied 
under this Contract shall be furnished.

Threads shall be metric. Where required they shall be adequately treated 
against corrosion before dispatch from the works. All threads shall be 
greased carefully during installation except where otherwise specified.

Split pins or other approved locking devices generally shall be provided for 
nuts which may become loose due to vibration, etc.

All bolts, nuts, screws and other devices used to fix, clamp or adjust any 
parts which are exposed to water or high humidity, or subjected to 
frequent adjustment or frequent removal shall be of corrosion resistant 
steel or bronze or hot-dipped galvanized. All other bolts and pins shall be 
of carbon steel.

MW-3.6

When in position, all bolts or screwed rods shall project through the 
corresponding nuts, but this projection shall not exceed three threads, 
unless more length is required for adjustment.

Drives and Gears

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 oountersunk or suitably 
protected. The guards shall be of approved design and shall be fitted, 
where necessary, with inspection doors/openings. All guards shall be 
arranged so that they can be removed without disturbing the parts of the 
gears and equipment which they protect.
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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.

MW-4.0 DG SET AND AUXILIARY EQUIPMENT

MW-4.1 General

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

The DG Set shall have the following characteristics at Specified 
Reference Site Conditions;

PARTICULARS
a) Rated Output (Prime) 40 kW and 50kW
d) Nominal Voltage 480V
c) Power Factor 0.8
d) Frequency 60 Hz
a) Number of Phases 3 - phase
0 Rated Speed 1800 rpm
g) Guaranteed Fuel Consumption @ 100% 

load, (both 40 kW and 50 kW) 0.34 l/kW-hr (maximum)

Specified Reference Site Conditions
• Total Barometric Pressure : 100 kPa
■ Air Temperature 40 °C
■ Charge Air Coolant Temperature: 40 °C
■ Relative Humidity 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 
AC Generator terminal under the 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
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percent (10%) 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-3.4of the General 
Works specification.

Each 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 Set shall be of the same Brand and Model per Rating.

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-4.7 of this specification.

Each DG Set shall be complete with all auxiliary equipment required to 
operate the unit including generator control and protection panel (GCPP). 
The GCPP shall be supplied separate from the unit which will be installed 
inside the existing control Room and shall be in accordance with the 
requirements specified in the relevant Electrical Works specifications. 
Push buttons for start/stop, emergency stop including selective 
monitoring/metering instruments shall also be provided at the local control 
panel mounted on the engine skid per manufacturer’s standard, except 
otherwise specified.

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

All auxiliary equipment shall be mounted within the confines of the 
common steel base or within the sound attenuated and weatherproof 
enclosure, except as otherwise specified. Auxiliary pumps required for the 
operation of the diesel engine-generator 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 
respective plant sites in a weather/sound proof 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 Fork Lift unloading of the complete generating 
set shall be engineered, designed, and manufactured as a heavy duty, 
welded steel construction with four point lifting provisions and fork lift 
pockets as used on heavy duty construction installations. Details of 
construction and manufacturer's certification of the lifting provision shall 
be included in the drawings to be submitted with the Bid.
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The Supplier shall be responsible for the design and construction of 
equipment foundations for the modular DG Sets and associated auxiliary 
equipment to ensure proper mounting/anchoring of the units, including 
necessary site grading and development of the location area, subject to 
the approval of NPC. The Supplier shall supply all anchor/machine bolts, 
special tools and accessories required for mounting/installation of the 
generating set/s including structural steel supports and appurtenances for 
auxiliary equipment. The engine foundation shail 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 otherwise specified or approved, all pipes to be used 
shall generally conform to ASTM A 53. Grade B, seamless with a 
minimum wall thickness equivalent to schedule 40.

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

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

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

b) The Model/type of diesel engine generator set being offered should 
be of proven design and should have been in the actual service for 
not less than ten (10) years.

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

MW-4.2 Diesel Engine
MW-4.2.1 General

Each diesel engine shall be of heavy duty compression ignition type, 
water-cooled, pressure-lubricated, four-stroke cycle. In-line multi-cylinder 
arrangement, trunk piston design equipped with exhaust gas turbocharger 
and charged-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 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 Sets, the 
Specified Reference Site Conditions described in Clause MW-4.1 
shall be used.
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MW-4.2.2 Crankcase and Cylinder Block

The crankcase and cylinder block or blocks shall be of high tensile 
strength cast iron and stressed relieved prior to any machining works,

The block shall be of ample strength and stiffness, and be of proven 
design. The crankcase block shall incorporate mounting feet for bolting 
down the engine. Removable side covers for inspection purposes and 
relief valves incorporating flame traps to guard against damage or injury 
from crankcase explosions shall be included.

MW-4.2.3 Cylinder Liners

The cylinder liners shall be renewable wet type honed to minimize piston 
ring wear, fitted into the cylinder block with suitable seals and with the 
head in position, locked firmly in position.

MW'4.2.4 Cylinder Head and Valve

The cylinder heads shall be of cast construction, suitable 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.

Lubricating oil shall be conveyed to the gudgeon pin by drilling the 
connecting rod or spraying oil into the underside of the piston.
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MW>4.2.6 Fuel Injection

MW-4.2.7

Fuel injection system shall be of well-proven design, self-compensating 
for wear, and for varying fuel viscosity. The fuel pumps shall be designed 
and positioned so that their performance is unaffected by the engine heat. 
The engine and fuel system shall be suitable for a wide range of fuels. 
Individual injection pumps and injectors are to be fitted for each cylinder 
head with identical high pressure seamless steel pipes from each injection 
pump to its appropriate injector.

Damping shall be provided in the fuel supply manifold to the injection 
pumps to avoid the possibility of high pressures being set up in this 
manifold due to surging.

The fuel pumps are to be controlled by electronic type governing system. 
Suitable drip trays and drain pipes are to be provided for each injection 
pump to avoid contamination of the lubricating oil. Drain pipes shall be 
provided from these trays to collecting tank. Leak off pipes from the 
injectors shall be taken to the fuel day tank.

Crankshaft and Camshaft

Each crankshaft and camshaft shall be of single high tensile strength alloy 
steel forging with hardened and ground bearing surfaces. Unless other 
approved provisions are made, the crankshaft shall be drilled to provide 
lubrication for the connecting rod bearings and incorporate balance 
weights. The shaft diameters shall be sufficient for several regrinds. The 
camshafts shall be gear-driven. The cam followers shall be of the roller 
type.

MW-4.2.8 Fuel System

The basic specification for the diesei 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.
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Primary fuel filter shall be of type to remove both solid and liquid impurities 
with replaceable element to protect the injection system. Secondary fuel 
filters shall be of replaceable canister type filters.

Stainless steel simplex strainer with minimum 60 mesh size and stainless 
steel filter element shall be provided.

Each 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.

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 regulator, oil 
cooler, gear-driven pressure oil pump, oil sump and may include a gear- 
driven scavenge oil pump.

Oil Pressure switches shall be provided to prevent the engine from 
increasing speed above idle if the 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 12 volt DC 
system to be supplied by the Supplier.
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Each DG Set shall be provided with free jet 
centrifuge type lube oil purifier, as required per Manufacturer’s standard. 
The lube oil purifier shall have adequate capacity to allow the proper 
treatment of lube oil circuit.

The Supplier shall provide NPC after award of Contract the recommended 
grade of lubricating oil and the names of at least three (3) suitable 
manufacturers and their trade name. Prior to delivery, the lubrication 
piping system of the unit shall be cleaned with flushing oil and the first fill 
of lubrication oil and lubricants to be used during the Testing and 
Commissioning shall be included in the supply.

MW-4.2.10 Cooling System

The cooling system shall be of sufficient capacity to provide engine jacket 
water, lubricating oil and charge air cooling when the unit is delivering full­
rated load under the specified conditions.

The system shall comprise 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.

NATIONAL POWER CORPORATION [HQi VI-MW-18



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SiBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP22Z1520Se

MW-4.2.11 Intake Air and Exhaust System

Intake air filter and exhaust silencer shall be adequately sized to prevent 
excessive pressure drop.

Heavy duty dry type intake air filter shall be provided to protect the engine 
from dust and solid particles. Filter shall preferably be mounted on the 
engine and provided with service indicator to show that the filters need to 
be cleaned.

The exhaust system shall be constructed of corrosion and heat resisting 
material conforming to ASTM A 106 or approved high grade material 
suitable for the maximum exhaust temperature of the unit. Exhaust 
system shall include appropriate silencer type meeting the required noise 
level, stainless steel expansion bellows, smoke stack/pipe terminating 
vertically upward and fitted with appropriate rain water protector, sampling 
port for SOx, NOx, CO and Particulates Monitoring Test to conform with 
DENR specifications, 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 gas pipe shall be provided with flanged connection and mounting 
supports, and all the required connection bolts, nuts, washers and 
gaskets.

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.

IVlW-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 24 V or12 V electrical circuits, 
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 materia! 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.

I 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 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 Temporary change 15% 15
rejection

Permanent change 
Dependent on droop 

Setting

-

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

Temporary change 4%

Permanent change 
Dependent on droop 

Setting

5

The steady load speed band shall not exceed 1% of the rated speed. The 
speed droop shall be adjustable from 1 to 8 percent.
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I
The governing system shall allow safe manual, local or remote control of 
the no-load, non-synchronized running of the engine from 90% to 110 % 
of nominal speed to allow synchronizing of the generator.

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.

The DG Sets shall be capable of operation at no load for limited period of 
time. 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.

The DG Sets to be supplied shall be capable of parallel operation both at 
regulation and base load with generator set/s of different 
make/manufacturers and rating/s to be installed in the future.

Microprocessor based modular engine-generator control and governing 
system shall be supplied with portable programmers and driver software 
necessary to operate the units satisfactorily in isochronous or in parallel 
operation.

MW-4.4 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 Sets’ 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 One Line Diagram.

The DG Sets shall have the facility to be tripped manually from the GCPP 
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.
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The unit shall be capable of being started, synchronized to the system 
and loaded to the full rating without dependence upon the AC auxiliary 
power supplies. The unit shall be capable of accepting load within 
specified time after receiving a start signal. After the unit has been 
running for specified time at full load it may be assumed the AC power 
supplies will be again available.

The unit shall accept the load applied to it up to the overload rating and 
shall automatically control the voltage and frequency during loading and 
unloading.

The locally mounted control panel shall be fitted with a lockable safety 
glass viewing window for easy monitoring or operation. The control panel 
and cable terminal shall be side-mounted or at location per manufacturer's 
standard and shall accept a complete range of factory designed and 
installed attachments. Emergency stop button shall be provided and 
mounted on the enclosure exterior.

The lockable safety glass viewing window located at the genset enclosure 
shall be provided with the following monitoring/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 Sets' 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 Sets’ control and protection panel are the following 
Human Machine Interface Indicators such as:

a) Manual Start/Stop
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MW-4.5

b) Auto/Remote Start'
c) Test Run-Auto
d) Emergency Stop Button
e) Alpha/Numeric Screen
f) Discrete Status Indicators
g) Fault Reset

Alarm devices shall be provided for all abnormal conditions that may 
endanger the unit or prevent its starting or running satisfactorily as 
specified in Part II - Technical Data Sheets and relevant Clauses of the 
Electrical Works specifications.

The GCPP shall also be provided with annunciating window complete with 
acknowledge and test lamp push buttons and an audible device located 
on top of the panel, It shall be of modular design, microprocessor-based 
designed for operation on a DC supply.

The alarm points shall include but not limited to the following:

a) Engine overspeed
b) Lube oil pressure low
c) Lube oil temperature high
d) Cooling water high temperature
e) Exhaust gas temperature high
f) High and low battery Voltage
g) High and low fuel level
h) Failure to Crank Shutdown
i) Over Crank (failure to start)
j) Electrical alarms as required in the pertinent Electrical Works 

Specifications
k) Other Miscellaneous alarms as required for safe and reliable 

operation of the plant; and
l) Control Switch for Engine Start, Stop and Emergency including its 

auxiliary/associated equipment

Engine Protection Device

Sufficient protection devices shall be provided for each DG Sets 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 diesel generator unit.

The following accessories, as a minimum, shall be provided to safeguard 
the engine from being damaged by dangerous operation thereof:
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a) A mechanical operated type overspeed trip device to cut-off the fuel 
oil supply to the engine not more than thirteen percent{13%) above 
the rated engine speed;

b) A signal generator type electrical overspeed trip relay operated at an 
adequate speed not more than fifteen percent (15%)above the rated 
speed;

c) An emergency shutdown trip solenoid;

d) A device to shut down the engine in the event of excessive low 
lubricating oil pressure, excessive rise in the engine cooling water or 
lubricating oil temperatures; and

e) Other items in accordance with the Manufacturer’s standard..

MW-4.6 AC Generator

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

MW-4.7 Sound Attenuated/Weatherproof Enclosure

Each diesel generator 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, whichever is higher, 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 2.0 mm 
(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.
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Wide opening access doors for easy maintenance of all main components 
shall be provided. The joints of the enclosure shall be of bolted or 
screwed design to allow easy disassembly and assembly during major 
maintenance of the diesel engine generator sets and its auxiliaries. All 
access doors shall be fully lockable to prevent unauthorized access.

All components of the enclosure shall be assembled utilizing stainless 
steel bolts, nuts and washers, hinges and locks. Watertight neoprene fiat 
washers shall be used on all roof bolts.

The enclosure shall incorporate internally mounted exhaust residential 
silencers with mounting brackets and are of extremely rugged 
construction in order to withstand rough handling and installation. Tail 
pipe extension shall be provided, terminating in a horizontal plane and cut 
at a 45° angle or other means per recommendation of the manufacturer to 
prevent the entrance of water. Stainless steel, seamless flexible exhaust 
pipe and necessary bolts, flanges and gaskets to match the engine and 
exhaust silencer shall be provided.

The DG Sets-mounted control panel shall be fitted with safely 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 Sets air 
requirements or per manufacturer’s standard.

All necessary fittings, hoses, shut-off valves, etc,, shall be provided to 
facilitate necessary 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 generating set.

The enclosure shall contain the battery racks, battery cables, battery 
charger and 12-volt battery capable of delivering at least 3 cold-cranking. 
The battery rack shall be welded to the sub-base with hold down bolts 
with cross over strap.
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MW-4.8 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.

Spare parts shall be provided to ensure reliable operation of the supplied 
equipment for one (1) year and shall include spares that will be used 
during the Pre-commissioning/Commissioning Test.

The Spare Parts List to be submitted with the Bid shall be in a form 
specified in Clause GW-12.1 - General Works Specifications or in Part II 
-Technical Data Sheets.

The spare parts listed in the forms attached in Part II - Technical Data 
Sheets are minimum requirements which the Supplier shall include in the 
spare parts list that contain the recommended spare parts for one (1) year 
operation.

The standard and recommended tools for normal/overhaul maintenance 
of the generating sets and associated auxiliary equipment shall be 
supplied for the plant in accordance with the Manufacturer’s standard 
practice Including those specified in the forms attached in Part II - 
Technical Data Sheets.

The Supplier shall submit a detailed Tools list with the Bid in a form 
specified in the Bid form and the corresponding brochures/catalogues of 
the respective tools for approval of NPC prior to delivery at the respective 
Plant Sites.

All tools shall be handed over to NPC in perfect condition at the time of 
taking over.

MW-4.9 Test, Commissioning and Training

All tests and inspections (shop test, site test and commissioning) shall be 
carried out in accordance with the requirements specified in Clause GW- 
9.0, Inspection and Tests of the General Works Specifications, relevant 
sections of the specific technical specifications (Civil, Mechanical & 
Electrical Works specifications) and respective test procedures duly 
approved by NPC.
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When the DG Sets are ready for commercial service, reliability test shall 
also be conducted continuously without major failure for a period of 
twenty-four (24) hours or at any programmed/scheduled operating hours 
available at the respective plant site/s which the generating sets and all its 
associated auxiliaries are required to operate under the normal working 
conditions of the power plant.

Prior to the tests, the Supplier shall submit five (5) copies of test 
procedures for NPC’s review/approval for all equipment covered by the 
Contract at least forty-five (45) calendar days prior to the conduct of actual 
test. No tests shall be conducted unless relevant test procedures are 
submitted and approved by NPC.

The Supplier/Manufacturer shall conduct training at the Plant Site alt 
NPC's operators who will be assigned to operate and maintain the plant 
which shall consist of not less than four (4) NPC Operators per plant. The 
training program shall be conducted by expert/s who are knowledgeable 
and trained by the genset manufacturer or his authorized representative/s 
as specified in Clause GW-10.2 of the General Works specifications.

MW-5.0 FUEL OIL STORAGE AND TRANSFER SYSTEM

MW-5.1 Scope of Work

This section provides the essential information for the Fuel Oil Storage 
and Accessories to be supplied, installed and tested by the Supplier. The 
system shall comprise of fuel oil day tank complete with the system 
requirements of the respective power plants.

The work shall include the supply, installation and test of all the equipment 
specified below and other accessories even though not specifically 
mentioned in this specification or shown on the drawing but are necessary 
to obtain a complete set for the safe and reliable operation of the system 
as a whole.

a) One (1) unit per genset of 1000 liters capacity Fuel Oil Day Tank, 
complete with manhole, inlet and outlet nozzles, nozzles for vent, 
overflow, drain and level gauge/switch, and structural supports;

b) One (1) lot Fuel Oil Piping System complete with valves, strainers, 
pipe and fittings, gaskets, flanges, bolts and nuts, pipe supports and 
other required accessories to complete the piping systems, for the 
day tanks to and from diesel gensets including flowmeters (Engine 
fuel supply and return iines)and waste water/oil drain to oil water 
separator.

MW-5.2 Fuel Oil Day Tank

The fuel oil day tank shall have a minimum capacity of 1,000 liters and 
shall be shop-fabricated, all welded construction, rectangular shape and 
shall be designed and constructed in accordance with the requirements of
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applicable standards complete with manholes, inlet and outlet nozzles, 
nozzles for vent, overflow, drain and level gauge/switches. Included in the 
supply of fuel oil day tank are its structural steel supports with sufficient 
height as required by the diesel engine fuel system or as recommended 
by the engine manufacturer. The tank material shall be of carbon steel 
conforming to ASTM A36 or approved equal with minimum shell thickness 
of 5 mm. Nozzles shall be fitted with flanges, raised face conforming to 
ANSI B16.5. The supply shall include all the necessary materials for 
fixing and installation.

The tank shall be provided with an interior and exterior coating. For 
internal surfaces, three (3) coats of paint having a phenolic-base or 
equivalent shall be applied. As minimum, first coat shall be applied with 
80 microns DFT of zinc rich polyamide epoxy primer. Second and final 
coat shall be applied with 100 microns DFT for each coat. External 
surfaces shall be painted with 80 microns DFT of zinc rich polyamide 
epoxy primer on first coat. On second coat, 160 microns FTF of 
intermediate chlorinated rubber shall be applied and 80 microns DFT 
chlorinated rubber topcoat as final coat. Refer to relevant Civil Works 
specifications and drawings for details of concrete foundation and 
supporting steel structures.

Inspection of welds shall be made by visual examination. Where visual 
inspection by the NPC inspector indicates unsatisfactory welds, 
acceptance or rejection shall be based on sectioning such areas by 
chipping with a mechanical round-nosed chipping tool.

Tank tightness shall be tested by filling the tank with water and inspected 
frequently during the filling operation. Filling of water shall be up to the 
point above the overflow nozzle. Traces of leakages shall be determined 
for at least one (1) day while the tank is filled with water.

MW-5.3 Piping, Valves, Fittings and Accessories

MW-5.3.1 Scope of Work

The Supplier shall supply, install and test a complete Fuel Oil Transfer 
and Waste Oil/Water Piping System including pipe supports, fittings, 
necessary accessories, all required excavation and backfill of pipe 
trenches, painting and other necessary accessories as required and 
shown on the attached drawings.

The F. O. Transfer piping system shall consist of piping interconnections 
for a flexible hose at fuel rotary hand pump inlet, and from fuel oil day 
tanks to respective diesel engines.

Waste Oil/Water shall consist of piping interconnections from drain pits in 
the Generating sets’ area to the oil-water separator as shown on the 
relevant works drawings.
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MW-5.3.2 Piping

Fuel oil piping shall be constructed from ASTM A53 Gr. B, seamless pipe, 
schedule 40. All piping 65mm and larger shall be constructed with 
flanged joints or butt-welded Joints and fittings. Piping 50mm and below 
shall be constructed with flanged joints or socket welded joints and fittings 
or otherwise permitted or approved by NPC.

Fuel oil piping in the fuel oil day tanks' area shall generally be installed 
above ground. Ail other fuel oil piping shall be installed either above 
ground or underground or as directed by NPC. Fuel piping installed 
underground shall generally 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 other corrosion protection method as 
approved by NPC. The tape wrapping brochures shall be submitted for 
NPC approval prior to procurement and application. The wrapping shall 
extend for 300 mm beyond the buried portion.

Waste oil/water piping shall be constructed of Unplasticized Polyvinyl 
Chloride {uPVC) pipe. Sohedule 80 or Class 150. conforming to ASTM D- 
1784 or approved equivalent.

Unplasticized PVC pipe connection joints 80 mm (3”) 0 and above shall 
be joined by rubber ring or solvent cement type connection in 
conformance with manufacturer’s recommendation. Smaller sizes shall 
be of solvent cement type connection. Flanged connections shall be used 
for connecting to flanged surfaces or to flanged-ends valve and shall be of 
the same material with the connected pipe with a rating of Class 150 or 
ANSI 150.

The waste oil/water piping system shall generally be laid underground. All 
trenches shall be provided with a cushion pad of at least 100mm sand and 
sandy soil bedding materials. All pipeline excavations shall be backfilled 
up to the level of the finished grade surface in layers of 150 and each 
layer shall be thoroughly compacted. Backfill materials shall be 
compatible soil taken from trench excavation and approved by NPC.

All pipes that crosses roadways shall be provided with pipe sleeve made 
of steel material or RCP pipe to protect the pipe from various loads 
imposed by vehicles and shall extend 600mm beyond shoulder of each 
pavement side. Embedded pipes in open areas shall be laid not less than 
300mm from the ground surface to the bottom of pipe.

PVC pipe installed aboveground or with associated isolation valve shall be 
properly supported to avoid pipe sagging. Pipe covering made of steel or 
metal shall be provided in case there is high risk of damaging the pipe 
during normal operation and maintenance.

All trench excavation and backfill works shall be done in accordance with 
pertinent provisions specified in the Civil Works Specifications.
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MW-5.3.3 Valves

MW-5.3.4

All gate or globe valves to be supplied shall be of the outside screw and 
yoke design or with rising stems. Valves 65 mm and above shall be of 
cast iron body and with flange ends. Valves 50 mm and under shall be of 
bronze or stainless steel material with flanged or screwed ends. Valves 
shall have a rating of not less than 150 lb. or as specified in relevant 
sections of this specification. Check valves shall be of swing type.

Strainers

Strainer upstream and downstream of the fuel transfer/unloading pump 
shall be of basket type with cast iron body 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 32- 
mesh size or as shown on the drawings. Magnets shall be included to 
trap small iron and steel particles for use in fuel oil lines.

Cast iron Y-strainers with 60-mesh size (or mesh size as recommended 
by the flowmeter manufacturer) shall also be provided upstream of each 
flow meter installed between the genset and day tank. The filter element 
shall be of stainless steel fitted with magnet and with screwed ends.

MW-5.3.5 Pressure Gauges

Pressure gauge for fuel oil system shall be provided with dampener and 
isolation valve. Pressure gauge shall be of bourdon tube type with solid 
front case, and minimum size of dial gauge shall be of 1OOmm0,

MW-5.4 Testing

MW-5.4.1 General

Test and inspection of all materials and equipment shall be performed in 
accordance with the requirements of all applicable codes and standards, 
unless otherwise stated in this specification.

The Supplier shall establish test procedure in accordance with the 
requirements of this specification which will be used as guide in the 
performance of field test and inspection for all works furnished. The test 
procedure shall be submitted to NPC for review and approval.

Upon completion of works, the Supplier shall conduct and perform test 
and inspection for the system’s equipment furnished which will be in 
accordance with the approved test procedure. The tests shall be 
performed in the presence of NPC representative. Prior to start of tests, 
the Supplier shall notify NPC of the date when such tests are to be 
performed.

Any defect found during the tests shall be rectified by the Supplier in the 
same manner described herein.
The Supplier shall submit the following:
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MW-5.4.2

a)
b)
c)

Tank

Test procedures prior to test;
Mill certificate of materials used particularly for tank; and 
Test and inspection reports.

Inspection of welds shall be made by visual examination. Where visual 
inspection by the NPC inspector indicates unsatisfactory welds, 
acceptance or rejection shall be based on sectioning such areas by 
chipping with a mechanical round-nosed chipping tool.

Tank tightness shall be tested by filling the tank with water and inspected 
frequently during the filling operation. Filling of water shall be up to the 
point above the overflow nozzle. Traces of leakages shall be determined 
for at least one (1) day while the tank is filled with water.

MW-5.4.3 Pump

The hand pump shall be subjected to factory tests to determine its 
conformance with the design and operating characteristics and shall be 
performed in accordance with the approved test procedures and 
applicable codes and standards. Shop test report shall be submitted to 
confirm the performance of the pump.

After installation, the hand pump shall be tested by actual operation using 
the type of fuel to be handled. Pump performance shall be determined in 
accordance with the approved test procedure,

MW-5.4.4 Piping

The assembled piping and valves shall be hydrostatically tested at 1.5 
times the design pressure for a minimum of 30 minutes. During the test, 
valves shall be opened and closed. Any leakage or any defect disclosed 
by the tests shall be corrected and repaired by the Supplier at his own 
expense to the satisfaction of NPC.

The assembled fuel oil piping system may be tested using a compressed 
air at a pressure of 1.25 times the operating pressure of the system and 
maintaining it for a minimum of 10 minutes, subject to the approval of 
NPC. Examination for leakage detected by soap bubble or equivalent 
method shall be made of all joints and connections. The piping system 
shall show no evidence of leaking.

During initial pipe filling and trial operation of the fuel oil piping system, 
piping fittings and joints shall be visually inspected against leak.

There shall be no leakage whatsoever from the pipes, fittings and 
connections for each section tested while the system is under test 
pressure for the period of not less than thirty (30) minutes or the total time 
to inspect all portions of the waterline under test, whichever is longer. 
During the test, valves shall be opened and closed. Any leakage or any 
defect disclosed by the tests prior to the acceptance shall .be corrected
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and repaired by the Supplier at his own expense to the satisfaction of 
NPC.

Before any test is made, the Supplier shall notify NPC in advance so that 
such test may be witnessed. All expenses that may be incurred during 
the tests shall be borne by the Supplier.

MW-5.5 Painting

Painting shall generally be applied in accordance with the requirements of 
Section GW-11.0 of the General Works specifications.

All steel piping installed outdoors and indoors shall be prime coated with 
80 microns DFT zinc rich epoxy paint and 80 microns DFT of chlorinated 
rubber for each intermediate and topcoat.

All steel pipes laid underground shall be applied with two (2) coats of coal 
tar epoxy polyamide of 170 microns DFT each coat and finally wrapped 
with 6mm thickness asphalt jute.

Painting for waste oil/water uPVC piping is not required unless otherwise 
directed by NPC.

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

MW-6.0 FIRE FIGHTING SYSTEM

MW-6.1 Scope of Work

The Supplier shall supply the specified number of Underwriter 
Laboratories/Factory Mutual approved Portable Type Fire Extinguishers 
complete and ready for operation and shall be installed at their 
corresponding place of use as specified in the particular specifications 
and as shown on the drawings.

a) Two (2) units of Portable Type Fire Extinguisher, Clean Agent 
(HCFC or Halotron 1 Type), 7.1 kg. (15.5 lbs), wall-hung type and 
UL/FM approved per plant site.

MW-6.2 Fire Extinguisher

Fire extinguishers shall be Underwriter Laboratories/Factory Mutual 
approved and of rechargeable cylinder with five (5) years guarantee 
against leak. Each fire extinguisher cylinder shall be complete with 
release valve, dial gauge indicator, appropriate length of hose with nozzle 
and locking pin.

The 7.1 kg (15.5 lbs.) capacity wall-hung type fire extinguishers shall be 
complete with carrying handle and wall-mounting bracket.
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Portable fire extinguishers shall be suitable for the protection against class 
ABC fires using Clean Agent (HydroChloroFluoroCarbon or Halotron I 
Type) that is environmentally safe and leaves no residue.

The fire extinguishers shall be check-weighed at interval of six (6) months 
from the date of delivery for a period of one (1) year and if found to be 
undercharged (unless used by an NPC personnel) shall be filled and 
recharged by the Supplier at no expense to NPC.

MW-6.3 Submittal

I
MW-7.0

MW-7.1

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

AIRCONDITIONING AND VENTILATION SYSTEM 

General

MW-7.2

This section provides the general technical requirements and other 
essential information for the Air Conditioning and Ventilation System 
equipment to be supplied, installed and tested by the Supplier.

The Air Conditioning and Ventilation Systems shall be provided in the 
containerized/pre-fabricated control house which houses the generator 
control and protection panels (GCPP), associated electrical equipment 
and devices. The Supplier shall be responsible for determining the 
respective sizes/ratings of the Air Conditioning and Ventilations system in 
consideration to the various electrical equipment and devices installed in 
the control house and subject to review and approval of NPC.

All air-conditioning equipment and Ventilation System shall preferably 
have one Brand name and shall be the standard product of a reputable 
A/C manufacturer. In case other brand of A/C and Ventilation equipment 
are to be used to meet with the specific requirements in the bid document, 
catalogues and other supporting documents shall be submitted for NPC’s 
review and approval.

Power supply for the ventilation and air-conditioning equipment shall be 
220V, single phase, 60 hz.

Refrigerant to be used shall be environmental friendly.

All necessary transformers and electrical materials shall be included in the 
Supplier’s supply if power ratings provided are other than the one’s 
specified above.

Design Conditions

a) Outdoor Conditions:

Dry Bulb Temperature 
Wet Bulb Temperature

35°C
27°C
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MW-7.3

MW-7.4

MW-7.4.1

Relative Humidity 80% to 100%

b) indoor Conditions (for air-conditioned areas):

Dry Bulb Temperature 
Relative Humidity

c) Area to be air-conditioned shall be;

24°C ± 3°C 
50% ± 5%

C.1 Control Room (as indicated in the Schedule of Equipment and 
as shown in the Bid Drawings)

d) Area to be ventilated shall be;

d.1 Comfort Room (Containerized Control Room) -10 air changes 
per hour

Schedule of Equipment

a) Air-Conditioning Unit

Location Quantity Cooiing
Load Type

Control Houses Two (2) 
units 14,000 Kj/H

Window/Inverter
Type.
Wall Mounted

Air Conditioning System 

Scope of Work

The Work called for in this specification includes the design, furnishing, 
delivering, installing, testing and commissioning of window/inverter type 
air conditioners to provide a fully ventilated and air conditioned, rooms. 
The work shall include other accessories even though not specifically 
mentioned in this specification but are necessary to obtain a complete set 
for the safe and reliable operation of the system as a whole.

All installation works shall include provision of opening for the air 
conditioning unit/s including its mounting brackets.

All electrical materials such as circuit breakers, automatic controls, 
including all power and control wires, supervision, electrical outlets, fittings 
and conduits for interlocking the operation of the indoor units and outdoor 
units shall be included and provided by the Supplier including complete 
system of automatic temperature controls.

The type and quantity of air conditioning equipment to be supplied shall 
be as specified in Clause 8.3 (Schedule of Equipment) or shown on the 
drawings.

All air conditioning units to be supplied and installed shall have the 
following features/accessories but not limited to:

• With Remote Controller and Holder
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• With automatic and manual swing louver control
• With control switch
• Cool Mode
• Fan Mode
• Automatic Mode

MW-7.4.2 Window Type Air-conditioning

The Window Type Air Conditioning Unit to be suppiied and installed for 
the control house is as specified in the schedule of equipment or shown 
on the drawings.

The unit shall be wall mounted, inverter type room air conditioner and 
shall be provided with a room thermostat and sensing element which 
detect changes in room temperature and adjust it to desired cooiing by 
automatic actuation of the compressor. Compressor shall be provided 
with thermai overload device that automaticaliy shuts off the compressor 
during overheating.

Fan motor shall be permanently lubricated. The unit shall operate on a 
230 V AC, single phase and 60 Hz power supply.

Mounting brackets which are properly fixed on the wall shall be provided 
to support the suspended portion of the air conditioner unit. Weather 
seals shall be provided on the area between the air conditioner and wall 
opening.

The work shall also include the provision of wall opening for installation of 
the window type air conditioning units.

MW-7.5 Installation and Painting

The Air Conditioning Unit/s and Wall Mounted Exhaust Fan/s shall be 
installed as indicated in the drawings or as directed by NPC! After 
installation, all exposed and unfinished surfaces shall be thoroughly 
cleaned and washed possibly by chemical of all rust, oil and other foreign 
matters and shall be repainted in accordance with the manufacturer’s 
standard or as approved by NPC.

Likewise, all surfaces and supports shall be thoroughly cleaned of rust, oil 
and other foreign matters and shall be painted with epoxy primer and two 
(2) coats of finish paint.

Painted surfaces of all equipment which are damaged during transport 
and installation shall be repaired or touched-up as necessary to prevent 
rusting, corrosion, etc. until the final finish painting application is made.

MW-7.6 Spare Parts

The Supplier shall supply the standard spare parts for one (1) year 
operation or as recommended by the manufacturer. Any replacement 
spare parts required during the warranty period shall be supplied by the 
Supplier at no cost to NPC.

NATIONAL POWER CORPORATION EDi VI-MW-35



BID DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION. TEST & 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

WsP22Z1520Se

MW-7.7 Acceptance Test

Before the Completion of Works, the equipment shall be tested in the 
presence of NPC to determine whether the requirements of the 
specifications have been met. Any defects found that are inherent in the 
equipment shall be remedied at the expense of the Supplier.

MW-7.8 Submittal

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

MW-8.0 GUARANTEE

The Supplier shall guarantee that he will repair, and/or replace, at his own 
expense, the equipment and machineries, against defect, in design, 
workmanship and materials for a period of one (1) year after the Goods 
have been installed and commissioned. The Supplier guarantees that 
when the equipment and/or material are placed in operation and/or use, it 
will perform in the manner as set forth in the Contract.

MW-9.0 MEASUREMENT OF PAYMENT

Measurement of payment for all Mechanical Works shall be based on the 
bid price of each item in the Schedule of Requirements. The cost shall 
cover all works required and described in the pertinent provisions of the 
specifications.
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PART I ■ TECHNICAL SPECIFICATIONS 

EW - ELECTRICAL WORKS

EW-1.0 GENERAL

This section covers the technical and associated requirements for the Supply, 
Delivery, Installation, Test and Commissioning of Four (4) Units of Modular 
Diesel Gensets for Sibolo DPP and Guiwanon DPP in Western Visayas 
including Associated Electrical Equipment under Package 31.

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:

Sibolo Diesel Power Plant

1. Supply, Installation and Test of 2 x 40 kW, 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 40 kW 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 40 kW D/G Set;

4. Supply, Installation and Test of 2 x 50 kVA, 480V/13.8kV, 3-Phase, 
60Hz Generator Transformer;

5. Supply, Installation and Test of 15 kV Fuse Disconnect Switches with 
Lightning Arrester Combination;
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6. Supply and Installation of Bus Conductor and Line Materials and 
Hardware;

7. Supply, Laying and Test of Power, Control and Instrumentation 
Cables Including appurtenances required for the interfacing of 
supplied equipment;

8. Supply, Installation and Test of Grounding System;

9. Supply and Installation of Conduit System;

10. Supply, Installation and Test of Additional Branch Circuit in the 
existing lighting and power system of the plant for the new 2 HP Air 
Conditioning Unit (to be installed inside the control room) complete 
with the required circuit breaker, outlet, cables, conduits, boxes and 
other fittings:

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.

Guiwanon Diesel Power Plant

1. Supply. Installation and Test of 2 x 50 kW, 480V, 3-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 50 kW 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 40 kW D/G Set;

4. Supply, Installation and Test of 2 x 75 kVA, 480V/13.8kV, 3-Phase, 
60Hz Generator Transformer;

5. Supply, Installation and Test of 15 kV Fuse Disconnect Switches with 
Lightning Arrester Combination;

6. Supply and Installation of Bus Conductor and Line Materials and 
Hardware;

7. Supply, Laying and Test of Power, Control and Instrumentation 
Cables including appurtenances required for the interfacing of 
supplied equipment;

8. Supply, Installation and Test of Grounding System;
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9. Supply and Installation of Conduit System;

10. Supply, Installation and Test of Additional Branch Circuit in the 
existing iighting and power system of the piant for the new 2 HP Air 
Conditioning Unit (to be instaiied inside the control room) complete 
with the required circuit breaker, outlet, cables, conduits, boxes and 
other fittings:

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.

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
MG 1 Standard for Motors and Generators

NATIONAL POWER CORPORATION VI-EW-3



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAVAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP22Z1520Se

I

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

AB 1 Molded Case Circuit Breaker
ICS2 Industrial Controls and Systems: Controllers,

Contactors and Overload Relays rated 600 Volts 
ICS General Standards for Industrial Control and

Systems
MG-1 Motors and Generators
MG-2 Safety Standard for Construction & Guide for 

Selection. Installation and Use of Electric Motors 
and Generators

UL

lEC

NFPA

ASTM

ISO

Underwriters Laboratories, Inc. (all parts apply)
44 Rubber-Insulated Wires and Cables
83 Thermoplastic Insulated Wires and Cables
508A Industrial Control Equipment
1063 Machine Tool Wire (MTW) for Stranded Conductor

Only

International Electro-Technical Commission
60255 Electrical Relays
60044 Instrument Transformer
60071 Insulation Coordination
60076 Power Transformers, Parts 1-5
60060 High Voltage Test Technique
61439 Low Voltage Switchgear and Controlgear

Assemblies
60502 Power cables with extruded insulation and their

accessories for rated voltages

National Fire Protection Association
272 Standard Method ofTestfor Fire and Smoke 

Characteristics of Wires and Cables

American Society for Testing and Materials

International Standards Organization

9001 Quality System Model for Quality Assurance in 
Design/Development, Manufacture and Testing

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

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

EW-4.1.1

AC Generator

General

This specification covers the technical and associated requirements for the 
supply of diesel generator and associated auxiliary equipment, complete in 
every respect suitable for safe and satisfactory operation of the equipment.

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:

I
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 
Three (3)

0.8 lagging (min.)
60

1800
Refer to Technical Data Sheets 
Brushless, Separately Excited, 

Permanent Magnetic Generator (PMG) 
or equivalent

I
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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

The generating sets shall also be designed to meet the local conditions as 
specified in clause GW-3.0 of the General Works specifications.

Other Characteristics

The three-phase synchronous generator shall be drip-proof, revolving field, 
self-ventilated, directly connected to the engine and shall conform to 
applicable standards and additional requirements hereinafter stated. All the 
generator phase leads, neutral and the terminals for the temperature monitor 
shall be brought out to the terminal box mounted solidly on the generator 
frame.

The generator bearings shall be designed to allow minimal stress induced in 
the shaft. Generators rated 500kW and below shall have a single or double 
bearing design. However, generators rated above SOOkW shall adopt a 
double bearing design.

Design shall be such as to protect mechanical, electrical and thermal damage 
due to vibration, 25% over speed, or voltages and temperature at 10% 
overload.

I

EW-4.3 Space Heaters

Space heater shall be installed on the alternator frame to maintain 
temperature of the alternator above the dew point while not in use. 
Power supply shall be 120/240VAC single phase and shall be sourced from 
the plant available power supply. Automatic control and indicating lights for 
space heater shall be integrated in the generator control and protection panel 
(GCPP). It shall be furnished complete with all necessary relays and 
contactors for automatic operation.

The space heater shall automatically turn-on at predetermined time delay 
when the generator Is shutdown to avoid unnecessary operation when the 
alternator is still hot. Likewise, a relay shall be provided as means to 
automatically turn-off the space heater operation when the generator starts 
running.

A manually 2-pole operated circuit breaker shall be provided to open and 
close both sides of the circuit for maintenance purpose.

EW-4.4 Unbalanced Load

The generator shall be capable of carrying an unbalanced load of 10% 
continuously without abnormal overheating or causing damage to any parts of 
the generator. The generator shall be capable of withstanding transient fault 
conditions which give a rise to a value of UH not exceeding 30 where:

i-EW-6
NATIONAL POWER CORPORATION



BID DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP22Z1520Se

I2 is the negative phase sequence per unit current 

t is the time in seconds

EW-4.5 Parallel Operation

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

EW-4.6 Generator Stator

EW-4.6.1

EW-4.6.2

Stator Frame

The stator frame shall consist of strong housing built by electrical welded 
steel plates of suitable thickness which have a sufficient degree of sturdiness 
to prevent the occurrence of undue noise or vibration and shall be explosion 
proof.

The supply shall include the bedplate, foundation bolts and all 
embedded steel parts necessary for erection works.

Stator Core

other

The stator core shall be constructed from the highest grade silicon steel 
sheets for the lamination. Special attention shall be paid to the insulation of 
the lamination and to the finishing of the edges after stamping.

The stator core lamination shall form several segments, separated by vent 
ducts and each segment shall be perfectly compacted to avoid vibration.

EW-4.6.3 Stator Winding

The stator winding of copper materials shall be formed by 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
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EW-4.7

protection of the windings provided at the GCPP. At certain pre-set 
temperature (alarm setting), the temperature detector will trigger an alarm so 
that an adjustment or action before any insulation damage occurs may be 
done. The circuit breaker for the alternator will automatically trip in the event 
that the temperature detectors measure the winding temperature to be above 
the (shutdown setting) value.

Generator Rotor

EW-4.7.1 Rotor Core

The rotor core shall be made of one solid forgoing with high mechanical 
strength characteristic and designed to have a large margin between the 
critical and running speeds (both normal and 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.

Excitation SystemEW-4.8

EW-4.8.1

I

General Description

The generator shall be equipped with state of the art digital brushless 
excitation system with high overload and short circuit capability.

The Supplier may offer an alternative excitation system in which according to 
his experience has superior performance. Technical description pertaining to 
the alternative system shall be submitted with the proposal.

EW-4.8.2 Operating Requirements

The excitation system shall provide a positive signal to the unit master start­
up sequence relay panel. Upon execution of signal automatically or by 
manual mode, an initial excitation system shall ensure voltage build-up.

During operation on automatic mode voltage control by automatic voltage 
regulator (AVR), the terminal and the reactive load of the generator shall be 
kept stable, without hunting, within the specified limits of accuracy at the 
prevailing set point and shall be self-adjusting, to any point within permissible 
area of the generator capability diagram during steady state and transient 
condition.
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The terminal voltage of the generator shall be kept within safe limits of the 
AVR during extra ordinary transient or abnormal operating conditions arising 
at governor, generator and/or charging of transmission line. These particular 
conditions shall be guarded by the control. Limiting or protective devices 
shall be included in the supply.

In automatic operation mode, the generator terminal voltage shall 
automatically build-up reaching 95% rated speed and capable of 
synchroni2:ation to the grid by synchronizing system.

The AVR shall maintain generator output voltage within + 0.5% for any 
constant load between no load and full load. The regulator shall be totally 
solid state design which includes electronic voltage build-up, volts per Hz 
regulation, three phase sensing, over-excitation protection, loss of sensing 
protection, temperature compensation, shall limit voltage overshoot on startup 
and shall be environmentally sealed.

EW-4.8.3 Design Consideration for Excitation System

The excitation system shall be designed for ‘'manual” and “automatic” voltage 
control with AVR unit. The equipment shall be mounted in the excitation 
cubicles. Voltmeter and ammeter shall be provided for generator DC 
excitation parameters.

All electrical equipment/devices, electronic and control circuits in moduiar 
form shall operate satisfactorily within the supply voltage limits and tested 
according to the required insulation levels.

All components shall be tropicalized and all printed circuit board for electronic 
circuits shall be sealed with suitable resin resistant for tropical conditions.

EW-4.9 Generator Control and Protection Panel (GCPP)

The Generator Control and Protection Panel to be furnished shall have a 
Generator Control and Protection Module (GCPM), Selector Switch and the 
necessary indicating components/accessories for metering and monitoring of 
the Diesel Generator (D/G) Set/s.

The GCPP to be supplied shall be designed with Generator Circuit Breaker 
included in the panel. Generator Circuit Breaker mounted on the D/G set 
container is not acceptable. The GCPP will be installed inside the plant’s 
control room.

The Generator Control and Protection Panel shall be equipped with the 
following minimum requirements for the operator interface with the diesel 
engine generator in addition to those specified in the Single Line Diagram.

a. Control and Protection

The GCPM shall be capable of automatic & manual synchronization 
and parallel operation to existing and future D/G sets. In “Auto 
Synchronization Mode", the GCPM shall synchronize the D/G set to
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b.

the existing D/G sets by automatic closing of the breaker. In “Manual 
Synchronization Mode", the operator shaii synchronize the D/G set to 
the existing D/G sets by adjusting the voltage & frequency through the 
Voltage & Speed Trimmer, and manually closing the breaker by 
pressing a button in the GCPM.

The GCPM shall also be capable of automatic ioad sharing to existing 
and future D/G sets, such as “Fixed / Based Load” and “Power Import 
/ Export” load sharing options.

All interface devices and other accessories necessary for the 
automatic & manual operation of the system shaii 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.

Selector Switch

For safety and reliable operation of the D/G set, a Local/Remote 
Selector Switch shall be provided and mounted on the GCPP. In 
“Local Mode", operation of the D/G shall be in the Local Control Panel; 
however, the protection of the D/G through GCPM shall still be active. 
In “Remote Mode”, the operation of the Diesel Generator shall be on 
the GCPP through the GCPM.

c. Monitoring and Metering

Ail indicating instruments shall fulfill the requirements for accuracy 
class 0.3 except for the frequency meter which shall have ±_0.01 Hz. 
The panel shall be equipped with the following minimum required 
metering devices and indicating instruments:

1. Digital 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;
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4. Alternator winding temperature monitoring with alarm/ 
shutdown setting; and

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 operation of the new diesel generating 
unit shall be provided by the Supplier. All instruments, scales, relay coils 
contacts and other features shall be suitable for the apparatus controlled or 
for the purpose intended.

All DC and AC power supply required for annunciation, control, monitoring 
and protection of the system shall be integrated in the GCPP. The power and 
voltage requirements will be determined by the manufacturer in accordance 
with the ratings and consumption of its equipment/device.

The Supplier may offer a generator control and protection panel with 
proprietary standard design of the manufacturer containing the required 
functions suitable to the offered generating sets.

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.

I 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.
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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.

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 breakers shall be of the Molded Case Type, 3-pole 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 600 V, 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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Equipment Grounding

All major equipment such as generator, transformer, generator control and 
protection panels, and all other metallic parts shall be equipped with at least 
two (2) terminals or suitable grounding pads of adequate size to 
accommodate at least two fixing screws for proper connection to the 
grounding conductors or ground connections to the plant existing grounding 
system as required.

EW-4.13 Spares Parts and Tools

Spare Parts and Tools for the generating sets and its auxiliaries shall be 
supplied by the Supplier in accordance with the requirements specified in the 
General Works Specification and Part ll-Technical Data Sheets.

If found not applicable to the proposed equipment model/design, the Supplier 
shall submit a Manufacturer’s certification indicating that the spare parts and 
standard/special tools listed is not applicable to the equipment being offered.

However. NPC 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.

NATIONAL POWER CORPORATION
VI-EW-13



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP22Z152QSe

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

EW-4.15

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.

c.

Phase Sequence Test and Voltage Balance Check;

Open Circuit Characteristics with generator line voltage recorded 
against exciter field current;

d. Short Circuit Characteristics with generator current recorded against 
exciter field current;

e. Voltage Regulation Test to be conducted with AVR in the circuit with 
reactive loads; and

Standard Routine Tests as per relevant ISO standard shall be performed.

Data and Information to be Submitted After Award of Contract

The following documents (in addition to the documents/drawings specified in 
Clause GW-6.0 of the General Works specifications) shall be submitted after 
award of contract for NPC’s review and approval prior to procurement and 
installation of the supplied equipment and materials:

a. Documentation for Electrical System such as the following:

1. Single Line Diagram showing the Diesel-Generator Set and 
related equipment including basic equipment data;

2. Outline drawings showing all critical dimensions and weights;
3. Schematic and wiring diagram of all power and control circuits 

for the engine-generator set and auxiliary equipment showing 
interconnect points and logic diagrams;

4. Engine-generator Control and Protection panel;
5. Section and detail drawings of cable terminations and 

connections.

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

c. Manufacturer’s Technical Data Sheets of the AC Generator and 
GCPP in accordance with EW-13.3;

NATIONAL POWER CORPORATION
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EW-5.0

EW-5.1

d. Service Manuals and Parts Books

1.

2.

3.

4.

5.

Operating Instructions - with description and illustration of all 
switchgear control and indicators and engine and generator 
controls and indicators.
Parts Books ~ that illustrates and list all assemblies, sub- 
assemblies and components, except standard fastening 
hardware (nuts, bolts, washer, etc.)
Preventive Maintenance Instructions - on the complete system 
that covers the daily, weekly, monthly, bi-annual and annual 
maintenance requirements.
Routine Test Procedure - for all electronic and electrical 
circuits and for the main AC generator.
Troubleshooting Chart — covering the complete generator set 
showing description of trouble, probable cause and suggested 
remedy.

e. Certified Design and Routine Test Results; and

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

TRANSFORMERS

General

This specification covers the technical and associated requirements for the 
generator step-up transformer and accessories for use in electric qeneratino 
plants. y

EW-5.2 Technical Description

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

EW-5.3 Design Requirements

EW-5.3.1 Rating

Transformer rating specified in the Technical Data Sheets shall be the basis 
of the Supplier’s guarantee as to performance and temperature rise. The 
ratings indicated are based on actual load requirements at the service and 
operating conditions specified herein.

EW-5.3.2 Voltage

The transformer to be supplied shall be designed to withstand the over 
voltages for the duration of voltage excursions which may be expected as a 
result of full load rejection of the generator.
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EW-5.3.3 Frequency

Frequency for operation shall be 60 Hz.

EW-5.3.4 Overload Requirement

The overload rating and operation shall be in accordance with all cyclic 
loading duties as specified in lEC 60354. The overload capability of any 
auxiliary equipment such as bushings, LTC's, CT’s, oil expansion tanks, 
leads, etc. shall not be less than the transformer overload rating. If other 
considerations will limit the overload capability of the transformer, the Supplier 
shall specify these limitations in his proposal.

EW>5.3.5 Short Circuit Withstand Capability

The transformer shall withstand the mechanical and thermal stresses 
produced by external short-circuit currents specified in IEEE Std. 57.12.00 
(latest revision)

EW-5.3.6 Transformer Loss Evaluation

Depending on the requirement stated in the Technical Data Sheets, the 
Supplier is required to fill-in all the information for the transformer losses in 
the Technical Data Sheets for the generator step-up 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

The average sound level, in decibels (dB), at rated voltage and frequency of 
the liquid immersed generator step-up transformers shall be as follows and 
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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Equivalent Two>winding, kVA Average Sound Level, dB
301-500 56

750 57
1000 58
1500 60
2000 61
2500 62

EW-5.3.9 Tolerances

EW-5.4

EW-5.4.1

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 of 
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 Laboratory.

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.

Design and Construction Features

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.
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Both sides of each sheet shall be insulated with a durable, heat resistant 
insulation. The cores shall be held firmly by core clamp and brace to ensure 
adequate mechanical strength to support the winding and to withstand without 
damage or deformation, the forces, caused by short circuit stresses 
transportation or handling to prevent shifting of the core laminations.

The core shall be solidly grounded to the tank and shall be provided with 
approved lifting devices or lifting lugs at suitable points of the core assembly 
for core lifting. '

EW-5.4.3 Windings

Windings for transformer shall be of the best modern design of conductor 
having constant cross-section and uniform insulation or graded insulation as 
required. The coils shall be wound and supported in a manner to provide 
sufficient oil ducts which will be maintained without constriction.

End coils shall have extra insulation. Coils shall be made up, shaped and 
braced to provide for expansion and contraction due to temperature changes 
in order to avoid abrasion of insulation and provide rigidity to resist movement 
and distortion caused by abnormal operating conditions.

Adequate barriers shall be provided between windings and core and between 
high and low voltage windings. End coils shall have extra protection against 
abnormal line disturbances. Permanent current-carrying joint for splices shall 
be welded or brazed, properly formed and finished, and insulated to conform 
to the basic insulation.

Winding conductor shall be free from scars, burrs and splinters and shall be 
uniformly insulated. Permanent current-carrying joint for splices shall be 
welded or brazed, properly formed and finished, and insulated to conform to 
the basic insulation.

The completed assembly of core and coils shall be vacuum dried 
immediately impregnated and immersed in dry oil. They shall be adequately 
braced to withstand ocean shipment, short-circuit forces and earthquakes.

Bushing

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 
Jom blisters, burrs and other defects. All porcelain parts shall be one piece.
I he bushings of the same rating shall be interchangeable.

BKShin^.?.t0 110 kV BIL shal1 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
P.t.'! r®c>u,red for hi9her current rating, the mounting holes shall conform to 
NEMA Standards.

The HV side and LV side 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 
poli^inyl chloride (PVC) material, suitable for low voltage to high voltage 
applications. The insulating shroud shall be flame retardant, conforming with 
the UL 94 Standards. They shall be type tested for electric strength in 
accordance with lEC 60243 - 1 or approved equivalent standards.

EW-5.4.5 Gasket

Gaskets shall be unaffected by hot insulating oil. retain their resiliency during 
the life of the associated equipment, and be unaffected by weather while 
maintaining oil and gas tightness. Nitrile rubber gaskets are acceptable. 
Gaskets of neoprene and/or any kind of impregnated/bonded cork or cork 
only are not acceptable. Gasket flanges shall have grooves or metal stops to 
prevent over compression of gaskets. All bolted transformer tank or 
accessory openings shall be gasketed.

EW-5.4.6 Tank

Ihttr!nlf0r,irieJrS ShaJ' be h0USed in a steel tank with al‘ 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., sh^all have welded on flanges to provide gaskets surfaces 
and allow for bolt holes. No bolts shall pass to the inside of the case and 
coyer. Fanges shall have gaskets which will remain oil-tight and will not 
deter^rate under severe conditions. The tank with radiator fitted shall be 
tested for leaks before painting.

EW-5.4.7 Radiators

Radiators if to be provided, shall be bolted to the main transformer tank and 
readily detachable. Isolation valves shall be fitted to the tank to permit radiator 
removal without draining the main tank. Separate filling plugs, air bleed plugs 
and dram plup 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. a y
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All energized hardware, I.e., bolts, nuts and washers shall be made of tinned 
copper alloy material such as silicon bronze or equivalent. All other hardware 
shall be hot-dip galvanized.

EW-5.5 Fittings and Accessories

The following transformer accessories shall be included:

1. HV side/LV side 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 side/LV side Insulating Shroud

EW-5.6 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.
2.
3.
4.
5.
6.
7.
8.
9.
10. 
11. 
12.
13.
14.
15.
16.
17.
18. 
19.

Kind of transformer 
Number of this standard 
Manufacturer’s name 
Manufacturer's serial number 
Year of manufacture 
Number of phases 
Rated power (in kVA or MVA)
Rated frequency (in Hz)
Rated voltages (in V or kV) and tapping range 
Rated currents (in A or kA)
Connection symbol
Connection diagram
Short circuit impedance (in %Z)
Type of cooling (i.e. OA, ONAN, etc.) 
Insulation voltage (withstand voltages) 
Insulating liquid 
Temperature rise (in °C)
Total mass, kg 
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

All tests shall be performed as per latest revision of ANSI C57,12.90 Factory 
Test shall include, but not limited to the following:

EW-5.8.1 Routine Test

1.
2.

3.
4.
5.

Ratio, Polarity and Phase Relation Test
No Load Losses and Excitation Current at rated Voltage and 
Frequency
Induced Potential Test (Low-frequency Dielectric Test)
Mechanical (Leak Test)
Impedance Voltage and Load Loss Measurement

EW-5.8.2 Design Test

1.
2.
3.
4.
5.
6.

Winding Resistance Measurement Test 
Impedance Voltage and Load Loss Measurement 
Temperature Rise 
Lightning Impulse 
Audible Sound Level
Mechanical (Lifting & Moving Devices, Pressure Test)

EW-5.8.3 Miscellaneous Test

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

EW-5.8.4 Site Test

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.
2.
3.
4.
5.
6.
7.
8.
9.
10. 
11.

Check level and alignment of the installed transformer; 
Check tightness of connections and fastenings;
Check proper grounding;
Check oil level monitors, nameplate, vent plugs;
Check wire and cable connections;
Check cable glands and entrance: and
Check on the proper installation of transformer accessories.
Winding resistance
Insulation Resistance
Transformer Turns Ratio
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) (Llm - Ug)]

Where:

I
I

I

S
Nl-l = 
Nlm =

Nlg =

Ll
Llm = 
Llg =

Amount to be deducted from the Contract Price 
Cost of No load losses equivalent to Php 300A/Vatt 
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 250A/Vatt
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,

Successfu! Bidder shall promptly provide NPC one (1) original and three (3) 
certified copies of all test data and reports on the transformer.

EW-5.10 Data and Information to be Submitted After Award of Contract

The following documents shall be submitted after award of contract for NPC's 
review and approval prior to procurement and installation of the supplied 
equipment and materials:

1.

2.

4.

Brochure/Catalogues of the transformer;

Technical Da,a Sheets of the transformer in accordance
with EW-13.3;

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

Description and instructions covering the installation, operation and 
maintenance of the transformer and accessories:

5. Duly signed Routine Test Results; and
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6. Field Test to be Performed and Certified Test and Inspection Reports 
duly signed and witnessed by NPC representative.

EW-6.0 SWITCHYARD EQUIPMENT AND APPURTENANCES

The switchyard equipment and appurtenances shall be installed as shown on 
the bid drawing. The equipment shall be securely fastened (as applicable) to 
the structure to avoid movement during transient fault and manual operation. 
The required clearance in between equipment during installation shall be 
observed. All equipment and materials not specifically mentioned herein but 
are necessary for proper erection, assembly and safe operation of the 
switchyard shall be identified and furnished by the Supplier at no additional 
cost to NPC.

EW-6.1 Fuse Disconnect Switch with Lightning Arrester Combination

This specification covers the supply and delivery of fuse disconnect switch 
with lightning arrester combination for use in various diesel power plants.

The materials furnished shall be in accordance with, but not limited to, the 
latest issues of the Applicable Codes and Standards, including all addenda, in 
effect at time of purchase order unless otherwise stated herein.

EW-6.1.1 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.

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 button-head with tin fuse element 
suitable for 15 kV open type distribution cut-out to be used in the overcurrent 
protection of circuits, it is characterized by perfect time current characteristics, 
high mechanical strength and reliable arc extinguishing performance, etc.
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EW-6.2

The fuse link shall meet the electrical and mechanical interchangeability 
requirement in accordance with ANSI standard.

Lightning Arrester

Gapless arresters shall have elements fabricated from non-linear resistance 
metal oxide materials to perform both the surge discharge and power 
frequency reseal functions.

Arresters of this type shall be protected in a hermetically sealed wet-process 
porcelain jacket, which shall have a high creepage distance and a high 
dielectric strength.

The primary tenninals 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.

Bus Conductor and Hardware

This specification covers the technical and associated requirements for 
stranded aluminum bus conductors and line hardware for use in various 
diesel power plant switchyards.

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

EW-6.2.1 Technical Characteristics and Requirements

Described herein is the general specification of the Bus conductor, line 
materials and equipment to be supplied for this project.
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Stranded Conductor

All wires of the stranded conductor shall be concentrically stranded. The 
wires in each layer shall be evenly and closely stranded around the 
underlying wire(s). The tension in individual wires in a layer shall be sufficient 
to hold each wire firmly in place with only enough strand separation 
to prevent crowding at the time of stranding and during installation. All steel 
and aluminum wires shall lie naturally in their position in the stranded 
conductor and, when the core and/or the aluminum wires are cut, the wire 
ends shall remain in position or be readily replaced by hand and then remain 
approximately in position.

The aluminum shall be of the higher purity commercially obtainable which 
shall not be less than 99.5%. The type of conductor to be supplied shall be 
stated in the Technical Data Sheets and shall be manufactured according to 
the applicable ASTM or equivalent lEC standards.

The completed conductor shall be smooth, free from nick, burrs, aluminum or 
steel particles, dirt and excessive die grease. The conductor shall be 
absolutely free of copper dust and copper particles.

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-boits, nuts, and lock washers shall be hot dip galvanized steel. 
Cotter pins shall be made of stainless steei. 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.
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All bolts such as carriage, double arming, oval, machine, etc. shall be hot dip 
galvanized as per ASTM A-153.

EW-7.0 POWER, CONTROL AND INSTRUMENTATION CABLES

This specification covers the technical and associated requirements of power, 
control and Instrumentation cables, and medium voltage power cable for use 
in switchyards.

All cables shall be designed to withstand the short-circuit condition and 
voltage drop of 3% (max.).

EW-7.1 Technical Characteristics and Requirements

The cables to be supplied shall have insulation levels able to withstand any 
voltage surges which are normally expected to occur in the power system in 
which the cable is to be used, due to switching operations, sudden load 
variations, faults, etc. The medium voltage XLPE power cable and the 600V 
power, control and instrumentation cable to be supplied shall be compliant to 
ICEA S-66-524 or lEC 60502-2 and UL 83, PNS 35, ICEA S-73-532 
specification and requirements of PEC respectively.

The cables shall be selected to withstand without distress any short-circuit 
currents in the conductor and sheath related to the existing fault levels.

The cables and its accessories shall be manufactured to fulfill the 
requirements when operating with full load or at any load factor.

EW-7.1.1 Insulation

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

EW-7.1.2 Jacket

A tough, ozone, low chlorine, heat, flame and moisture-resistant PVC or 
Nylon jacket capable of providing protection against sunlight, acids, alkaiis 
and oiis shali be furnished for all cables.

EW-7.1.3 Assembly

All multi-conductor cables shall be bundled together with non-hygroscopic 
fillers to assure a smooth circular assembly. A lapped core binding tape shall 
be applied over the assembly.

EW-7.1.4 Application

All cables shall be suitable for installation in cable tray, conduit, trench, 
underground duct in wet and dry locations, and above ground raceway in 
damp and dry locations.
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EW-8.1

EW-8.1.1

EW-8.2

EW-8.2.1

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 sen/ice and maintenance of the 
installations. The grounding system includes all major and minor equipment 
such as generator, transformer, generator control and protection panel, 
ground rods, motors, pumps, etc. and connections.

All materials and parts which are not specifically mentioned herein but are 
necessary for the safety of operating personnel and safe operation of the 
plant shall be furnished and determined by the Supplier at no additional cost 
to NPC.

Technical Characteristics and Design Requirements 

General

The ruling criteria in the design of the grounding grid shall be the safety of 
personnel and the proper operation of the electrical equipment during normal 
operation and during transient disturbances such as short circuits in the 
electric power system and during lightning discharges.

All major equipment, e.g. generator, transformer, generator control and 
protection panel, etc., and minor equipment, e.g. motor, panelboard, etc., 
shall be connected to the grounding grid with adequate size of ground 
conductor as shown in the bid drawing.

Equipment and Materials Requirements

Grounding Cables

Grounding cables shall be copper conductor of soft drawn or hard drawn 
concentric stranding bare copper conductor in accordance with the latest 
revision of ASTM B3 and manufactured in accordance with ASTM 
Specification B8 (class B). The copper conductor shall have the 
characteristics specified in the Technical Data Sheets.

EW-8.2.2 Ground Rods

The ground rod shall be copper-covered steel of circular cross section, with a 
nominal diameter of 19 mm and a nominal length of 3 meters.
Each ground rod shall have a conical swaged point at one end and shall have 
a continuous smooth copper covering of at least 0.254 mm thickness molten- 
welded or copper bonded (electro-deposit) to a steel core. The copper clad 
or pressed type will not be accepted.

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.
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EW-8.2,3 Exothermic Welding Materials

The Supplier shall supply exothermic welding materials for cable-to-cable, 
cable-to-ground rod and cable-to-steel structure grounding connections. The 
Supplier should submit detailed information describing the proposed process.

EW-8.2.4 Grounding Hardware

Terminal Lugs

Terminal lugs shall be one hole, socket type, rounded edge lug, cast of high 
strength corrosion resistant copper alloy. Machine screws, nuts, and washers 
used with the lugs shall be bronze

EW-8.2.5 Steel Structure Grounding

All generating plant metal parts such as structures, equipment, cable trays, 
fence, etc. shall be connected to the ground grid by suitable ground 
connections.

If there is any possibility for a conductor to fall down on a steel structure, this 
structure must be connected to the grid with a connection able to sustain the 
earth fault current.

EW>8.2.6 Equipment Earthing

Transformer Earthing

The transformer shall be earthed at two points diagonally opposite each 
other. These connections shall be made from two different points of the 
earthing grid.

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.

Other Metallic Structures

Other types of metal structures within the diesel plant area, not mentioned 
thereto, shall be connected to the earthing grid.

Major equipment shall be equipped with at least two (2) terminals or suitable 
grounding pads of adequate size to accommodate at least two fixing screws 
for proper connection to the earthing system.
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EW-8.2.7 Powerhouse / Building Earthing (if Required)

Generally, each electrical device inside the control building/room must be 
equipped with an earthing screw of sufficient diameter for connection to the 
earthing system, The same applies to all metallic parts such as panels, etc. 
which are effectively connected by earth conductors.

Control panels and desks, switchboards, etc. consisting of several individual 
sections or compartments shall each be connected to a common tinned 
copper earth bar unless all panels are solidly welded together, or other 
approved means are applied ensuring solid earthing connections, in such a 
case, provisions for earthing must be made at one end at least.

EW-8.2.8 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-9.0 CONDUIT SYSTEM

EW-9.1

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, etc.), 
conduit support, and other hardware.

All materials and parts which are not specifically mentioned herein but are 
necessary for the proper laying and installation of conduits and cable trays 
shall be furnished at no additional cost to NPC.

Technical Requirements and Characteristics

The conduit system shall conform to the material and fabrication 
requirements of the specification. All miscellaneous materials required for 
proper installation shall include but are not limited to, the following:

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; and
d. Fire barriers, duct and conduit sealant.
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Conduit edges shall be reamed and smoothened 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.

During installation, due precaution shall be taken to protect the conduit and 
threads from mechanical injury. The ends of the conduit shall be sealed in an 
approved manner. Conduit runs shall be sealed by the use of caps and discs 
or plugs. The seals shall be maintained, except during inspection and tests, 
until the conductor is pulled in. Conduit shall be checked 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 0.45 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 corrosion and assure 
smooth wire pulling.

Metal fittings and cover shall have the same property and finish as that of the 
metallic conduits.

Rigid metal expansion joints, where required, shall be of standard 
manufactured product, of watertight construction, equipped with approved 
means to provide electrical continuity of the conduit runs, zinc-coated, and so 
designed as to prevent damaged to the cables. They shall permit a small 
amount of transverse movement as well as the longitudinal movement.
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Non-Metallic Conduits

Where non-metallic conduits are allowed to be used by NPC, it shall be made 
of unplasticized polyvinyl chloride (uPVC) smooth walled inside and outside, 
coloured red-orange, schedule 40.

The uPVC conduits shall be non-corrosive and weatherproof, resistant to the 
attacks of acids and alkalis and must have a self-extinguishing property, 
hence shall not support combustion. It shall resist corrosion, rust and scale.

EW-10.0 POWER SYSTEM

The additional circuit run covered by this specification shall include outlets, 
associated conduits and cables, fittings, circuit breakers, etc.

All materials and parts which are not' specifically mentioned herein but are 
necessary for the proper installation, assembly and safe operation of the 
additional circuit run shall be identified by the Supplier and furnished by the 
Supplier at no cost to the NPC. Any cost involve are deemed to be included 
in the price for the Lighting System.

EW-10.1 Single Phase Outlets

EW-10.1.1 General

Single phase outlets shall comply with NEMA Standard. The ratings of single 
phase outlets with one conductor earthed shall be as specific herein. All 
single phase outlets for ACU shall be flush mounted, impact resistant and 
splash proof type.

EW-10.1.2 Single Phase Outlets

All outlets shall be provided with separate earthing pins connected to the 
yellow/green part in the feeder cable. Outlets with rated voltage not 
exceeding 250 Volts shall be in accordance with PEC for 2-poie three-wire 
(indoor and outdoor).

Outlet Boxes and Pulling BoxesEW-10.2

EW-10.2.1 Outlet Boxes

All outlet boxes for concealed work shall be of hot-dipped galvanized steel. 
Outlet boxes shall be firmly anchored in place and where required provided 
with fixture supports. The Supplier shall provide special supports for recessed 
lighting fixtures, etc. Suitable expansion screws shall be used for securing 
boxes to solid masonry and approved type toggles for securing to hallow 
masonry units.

All wall boxes on exposed work shall be of aluminum blasted cast iron.
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EW-10.2.2 Pulling Boxes

Pull boxes shall be installed at all necessary points, to prevent damage to the 
insulation or other damage that might result from pulling resistance or for 
other reasons related to improper installation. Ail pulling boxes shall be made 
of galvanized sheet steel not less than 2mm. Where pulling boxes are used in 
connection with exposed conduits, plain covers attached to the pulling box 
with a suitable number of countersunk flathead machine screws may be 
used.

EW-10.3 Circuit Breaker

Circuit breakers shall be rated 600 Vac, 60Hz. DC circuit breaker, if to be 
provided, shall be rated 250 Voc.

Circuit breakers shall be quick-make, quick-break with thermal magnetic trip. 
The circuit breakers shall have interrupting rating of not less than 10, 000 
RMS amps.

The circuit breakers shall be installed so as to permit the removal and re- 
installation or replacement of an individual circuit breaker without requiring 
the removal of any other circuit breaker or the disconnection of main or 
branch circuit connectors.

Cables shall be stranded annealed copper conductor suitable for continuous 
temperature of 90°C. The minimum size of line conductor to be used shall be 
3.5 mm2.

EW-10.4

Insulation shall be suitable for wet and dry locations, fungi resistant and 
ultraviolet stable. All cables shall be moisture and heat resistant thermoplastic 
or cross-linked synthetic polymer unless otherwise specified by NPC.

Cable Installation

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

1. Cable ties, clamps and markers.
2. Connectors, tapes and other splicing and terminating materials.
3. Fire barriers, duct and conduit sealant, sand and planks.
4. Pulling lubricants.

The cable entries into buildings, panels and other equipment shall be sealed 
off by an approved type of sealant suitable for the purpose.
Cables pulled through conduits shall be supported in an approved manner so 
as to avoid damaged to the insulation. Grease or oily substance shall not be 
used to facilitate the passage of the cable in conduits.
The pull shall be applied to cables only by means of approved grips and the 
end portion of the cable, which has been marked or deformed by the grip, 
shall be cut-off by the Supplier.
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All cable runs shall be continuous and all termination shall be at the terminal 
boards, equipment, etc. No splices are allowed in conduit or cable tray.

Prior to installation of cables, conduits shall be thoroughly cleaned to prevent 
damage to cables during installation. After cables have been Installed, 
cables shall be tested for continuity and insulation, and shall be tagged with 
respective cable number.

EW-11.0 OTHER SITE REQUIREMENTS

EW-11.1 Job Site Cameras

This specification covers the supply, delivery and installation of job site 
cameras for the use in the monitoring and documentation of construction of 
diesel power plants.

The materials furnished shall be in accordance with, but not limited to, the 
latest issues of the Applicable Codes and Standards, including all addenda, in 
effect at time of purchase order unless otherwise stated herein.

EW-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.

The Supplier shall ensure that the job site cameras they supply, functions 
correctly and safely. In principle, the installation shall follow that latest modern 
engineering practice, ensure optimum functionality of supply and ensure the 
safety of the construction staff.

Job site cameras shall be subject to the approval of NPC.

All job site cameras shall meet the technical requirements specified in the 
specifications. It shall have a dust proof and weather resistant protective 
enclosure complying with the technical requirements.
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I Technical Requirements:

a. Type Time-Lapse Camera

b. Quantity At least Two (2) 
Cameras per Site

C. Screen Thin-Film-Transistor (TFT) 
Liquid Crystal Display (LCD)

d. Screen Resolution At least 1.3 
Megapixel CMOS

e. View Angle At least 110 degrees

f. Video/Image
Resolution

1280x720

g- Time Lapse interval 15 minutes

h. Battery Type Four(4) 
Rechargeable

AA Size Batteries
i. Additional Battery At least Eight (8)

(Spare) Rechargeable
AA Size Batteries

j- Battery Charger Included

k. input Voltage 5VDC (Micro USB)

I. Enclosure IP64 compliant

m. Storage Memory SDHC
n. Storage Capacity 32 GB

0. Additional Storage At least Two (2)
(Spare) 32GB SDHC

EW-12.0

EW-12.1

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

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.
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The test equipment, test method, measurements and computations shall be in 
accordance with the latest applicable requirements of ANSI and lEC 
standard.

I EW-12.2 Shop Test

EW-12.3

Routine, design, quality and conformance test and other necessary tests shall 
be performed in accordance with ANSI Standard or equivalent lEC Standard. 
Design tests is required if the equipment is manufacturer’s new design or 
previous design with significant design changes. In this case, certified test 
report of duplicated production type is acceptable.

The test methods, measurements and computation shall be in accordance 
with the latest applicable requirements of ANSI and lEC standard and shall be 
submitted for NPC’s approval.

Other Requirements

The Supplier shall submit the following Factory Test Results:

Generator and Transformer

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-in Sections E-1.0 and E-2.0 
of the Technical Data Sheets.

All information submitted would become part of contract data for successful 
bidder. Any deviation from such data during the implementation stage 
requires NPC’s approval.
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EW-13.2 Data and Information to be Submitted during Post Qualification

Supplier shall furnish during the post qualification the fiiied-in Section E-3.0 to 
E-8.0 of the Technical Data Sheets.

I EW-13.3

Filled-out data by the Supplier shall only serve as reference by NPC for the 
review and approval of brochures/drawings during implementation stage.

Data and Information to be Submitted during Implementation

The following shall be the full technical data requirement of equipment 
indicated in Sections E-1.0 to E-8.0 of the Technical Data Sheets and EW- 
11.1 of this specification which shall be submitted by the Supplier together 
with Manufacturer’s brochure/drawings during the Implementation stage.

1.0 AC Generator

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

AC Generator
E-1.1 Manufacturer Bv 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, PMG Type 

with AVR

E-1.5 Minimum Rated Power Output 
at 0.8 Power Factor, kW 40 & 50

E-1.6 Dutv/Operation Continuous
E-1.7 Rated Voltaoe, V 480
E-1.8 Freauencv. Hz 60
E-1.9 No. of Phase 3
E-1.10 Windlno Pitch 2/3
E-1.11 Rated Speed 1800
E-1.12 Insulation Class for both the 

armature and field windinas Class H

E-1.13 Temperature Rise at rated 
load Class F

E-1.14 Generator Winding
Connection

Wye connection 
with neutral

E-1.15 Number of Leads By Supplier
E-1,16 No. of Pole Bv Supplier
E-1.17 No. of Bearina Bv Supplier

E-1.18 Allowable Voltage Variations

At the rated kVA, 
frequency, voltage and 

power factor, the generator 
can operate satisfactorily 

though the terminal voltage 
may vary at + 5.0% of rated 

value
E-1.19 Winding Temperature

Detector To be provided

E-1.20 Space Heater To be provided
E-1.21 Efficiencv

a. 100% Load > 85%
b. 75% Load Manufacturer's Data

E-1.22 Guaranteed Losses at 100% 
rated kVA at 0.8 PF Manufacturer's Data
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I
I

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-1,23 Guaranteed Losses at 75% 
rated kVA at 0.8 PF Manufacturer's Data

E-1.24 Damoer Winding To be provided
E-1.25 Telephone Interference THF is better than 2%
E-1.26 Radio Interference Equipped with RFI 

suppression

E-1.27
Designed to withstand a 
momentary excess current of
1.5 times of rated current for 
not less than 2 min.

Yes

E-1.28 Overspeed 1.2 times the rated speed 
for 2 min.

E-1.29 Overload Capacity and 
Duration

10%, for max of 1 hr in 
every 12 hrs.

E-1.30 Cooling System Totally Enclosed air cooled
E-1.31 Protection Class IP 23
E-1.32 Sustained Short Circuit 

Caoabilitv Yes
Excitation System

E-1.33 Type
Brushless, Separately 
Excited, Permanent 

Magnetic Generator (PMG) 
or eouivalent

Automatic Voltage Regulator (AVR)
E-1.34 Manufacturer By Supplier
E-1.35 Place of Manufacture Bv Supplier
E-1.36 Model By Supplier
E-1.37 Type Digital

a. Capable for Parallel
Ooeration Yes

E-1.38 Input Reguirements Manufacturer's Data
E-1.39 Continuous Output Manufacturer's Data
E-1.40 Regulation, % + 0,5% in steady state with 

rapid response time
E-1.41 Response Time, ms Manufacturer's Data
Test Requirements
E-1.42 Test Requirement

a. Routine Test to be 
Performed Yes

b. Certified Design and
Routine Test Reports to 
be submitted

Yes

2.0 Generator 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 Supplier
E-2.4 Minimum Rated Capacity, 

kVA 50 &75
E-2.5 No, of Phase 3
E-2.6 Rated Voltage

a. Primary, kV 0,48
b. Secondary, kV 13.8
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I

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-2.7

Transformer Guaranteed
Losses at Rated kVA, 
Voltage, Frequency and 
Temoerature
a. No-Load Losses. Watts Bv Supplier
b. Load Losses. Watts Bv Supplier
c. Total Losses (a+b). Watts Bv Supplier

E-2.8 Tvoe of Coolinq 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 

loadtnq
E-2,13 Temperature

a. Ambient Temperature 40'C
b. Temperature Rise 65 °C

E-2.14 Neutral Solidly around
E-2.15 Windina Connections

a. H-Windina Wve with Neutral
b, X-Windina Delta

E-2,16 Insulation Level
E-2.17 Nominal Voltaqe Level (kV)

a. H-Windina 13.8
b. X-Windinq 0.48

E-2.18 Hiqhest Voltaqe Level (kV)
a. H-Windinq 15
b. X-Windinq 1.2

E-2.19 Basic Impulse Level (kV)
a. H-Windinq 95
b. X-Windinq 30

E-2.20 Windinq Material 100% Cooper
E-2.21 Vector Group YNdll
E-2.22 % Impedance at Rated MVA Manufacturer's Data

E-2.23 Short Circuit Capability In accordance to
ANSI CS7.12-2000

E-2.24 Bushinq
High Voltage & Neutral
Terminal

a. Rated Current To match VA rating plus 
overload

b. Insulation Class 15
c. BILinkV 110
d. Standard Used lEC 60137
e. Creepaqe length, mm 465
f. Color Brown

E-2.25 Coolinq
a. Coolinq 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

I
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I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-2.26 Temoeralure Indicator
a. Supply of dial type 

winding temperature 
indicator mounted on the 
transformer for top oii and 
hot soot temperature

Y'es

E-2.27 Sudden Pressure Relay To be provided
E-2,28 Taos 13.8 kV ± 2x2.5%

E-2,29 Transformer Protection As shown on the Single 
Line Diaqram

E-2.30 Insulatina Oii
a. Insuiating Oii shall be 

mineral oil in accordance 
with ASTM D3487

Yes

b. Additional Prooerties
b.1 Min, Flash Point, °C 

(ASTM D92^ 145

b,2 Pour point, max °C 
(not hioherthan -40

b,3 Kinematic, Viscosity 
at 40°C Max 12

b,4 Elect. Breakdown limit 
(lEC 60156^ Min. 30

c. Polychlorinated Biphenyls 
(PCBsl free Yes

d. Oil Test Results shall be 
submitted to NPC (PCB 
analysis and Electrical & 
Physical Testl

Yes

E-2.31 Weiaht of Oil, kq Manufacturer’s Data
E-2.32 Total Weiaht. kq Manufacturer’s Data
E-2.33 Dimension Manufacturer’s Data
E-2,34 Ground Terminal Connection Suitable for 100 mm2 

copper conductor
E-2.35 Test Requirements

a. Certified Design and 
Routine Test Reports to 
be submitted

Yes

b. Routine Tests to be 
Performed Yes

c. Factory Acceptance Test 
(Routine) to be witnessed 
by NPC Reoresentative

Yes

d. Required No. of NPC 
Personnel to witness the 
Factory Acceotance Test

3

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 drawina

Yes
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I

I
I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-3.3

All Protection, Control. 
Monitoring, and Metering 
shall be operational during 
manual and/or auto
synchronization mode

Yes

E-3.4 Class (indoor, outdoor) Indoor
E-3.5 Generator Circuit Breaker

a. Manufacturer By Supplier
b. Model By Supplier

c. Continuous Current Rating Refer to Single Line 
Diagram

d. Construction Molded Case Circuit 
Breaker

e. Type
Compact with Electronic 

Trip Unit, adjustable LSIG 
pick-up, remote control 

functions

f. Symmetrical Current Refer to Single Line 
Diagram

E-3.6 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. Weight, ka Manufacturer’s Data
f. All materials are non-

hygroscoplc to prevent 
fungus orowth

Yes

g. The GCPP shall be
provided w/ nameplate Yes

h. An outline drawing 
showing details of the 
GCPP enclosure including 
its components as shown 
on the bid drawing shall 
be furnished by the 
Supplier for approval of 
NPC

Yes

E-3.7 Programmable Logic Controller Included
E-3.8 Metering System

The metering device to be 
provided shall consist of the 
following:

Yes

a. Ammeter Included
b. Voltmeter Included
c. Watt-Hour meter Included
d. Power Factor Meter Included
e. Freguency Included
f. kW Included
g. kVAR Included
h. Running Hour meter Included
i. Alternator Winding

Temperature Included
j. Other engine metering 

required as specified in 
Mechanical Specifications

Included
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SUPPLY, DELIVERY, INSTALLATION, TEST AND 
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I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-3.9 Monitorina and Alarm System
a. Alarm System

a.1. Flashing Light and 
Audible Alarm Included

a.2. Detection of alternator 
windino temoerature Included

b. Data Logger and Event 
Recorder Included

c. User Programmable Fault 
Reports Included

d. PLC Failure, Circuit Breaker 
Status (On, OFF. Trip), 
Enaine 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-3.10 Svnchronizina System
a. Synchronizing device for 

Auto and manual
synchronization

Yes

b. GCPP shall be equipped 
with protection relays to 
provide signal and alarm to 
protect the D/G set from 
damaoe durino fault

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 (he Sinale Line diaoram

Yes

E-3.13 Test Requirement
a. Routine Test to be 

Performed Yes
b. Certified Routine Test 

Reports to be Submitted Yes

I 4.0 Power, Control & Instrumentation Cable

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

15kV Power Cable
E'4.1 Manufacturer By Supplier

E-4.2
Continuous current carrying 
capacity of conductor at 90°C 
Operatinq Temoerature

Manufacturer's Data

E-4.3 Conductor Cross-Section,
mm2 30

E-4.4 Type of cable Sinqie Core
E-4.5 Conductor Material Annealed Copper
E-4.6 Max. Outside Diameter, mm Manufacturer's Data
E-4.7 Conductor Shape Circular Stranded Wire
E-4.8 Conductor Material Annealed Copper
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SUPPLY, DELIVERY, INSTALLATION. TEST AND 
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I

I
I
I

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-4.9 Insulation

a. Material Cross-linked polyethylene
fXLPE)

b. Thickness, mm >4.0
E-4,10 Outer coverinq/Jacket

a. Material PVC Sheath Jacketing
b. Thickness, mm Manufacturer's Data
c. Termite Protection

Required Yes
E-4.11 Shielded (ves. no) Yes

a. Tvoe of Shieldinq Copper Tape Screen
E-4.12 Provided with Filler and

Binder Taoe Yes
buuv Power, Instrumentation and Control Cable
E-4.13 Manufacturer Bv Supplier
E-4.14 Type

a. Power THHN/THWN-2
b. Control & Instrumentation Roval Cord

E-4.15
Continuous current carrying 
capacity of conductor at 75“C 
Ooeratinq Temoerature

a. THHN/THWN-2 Refer to Single Line
Diagram

b. Royal Cord Bv Supplier
E-4.16 Conductor Material Annealed Cooper
E-4.17 Conductor Shape Circular Stranded

Conductors
E-4.18 Tvoe of Insulation Lead Free, UL-listed PVC

E-4.19 Outer covering/jacket
Oil, Chemical and Abrasion 
Resistant Tough Polyamide 

(Nvion)

E-4.20
Meets ASTM, UL 83 S 1063, 
and PNS 35 Specifications 
and requirements of PEC

Yes

5.0 Bus Conductor and Hardware

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

Strandecf Conductor Requirements
E-5.1 Manufacturer Bv Supplier
E-5.2 Type designation Aluminum Conductor Steel 

Reinforced fACSRI
E-5.3 Code Name Bv Supplier
E-5.4 Conductor size 1/0
E-5.5 Amoacitv. A 270
E-5.6 Outer Lavers

a. Material Aluminum
b. Stranding No. 6
c. Calculated Cross-sectional 

Area, mm2 Manufacturer’s Data
d. Coefficient of Elongation

(/°C) Manufacturer's Data
E-5.7 Core

a. Material Galvanized Steel
b. Stranding No. 1
c. Calculated Cross-sectional 

Area, mm2 Manufacturer’s Data
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SUPPLY. DELIVERY, INSTALLATION, TEST AND 
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I

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

d. Coefficient of Elongation 
(/°C) Manufacturer's Data

E-5.8 Conductor Coefficient of
Linear Expansion f/°C) Manufacturer's Data

Conductor Hardware
E-5.9 Tension Clamo

a. Tvoe Bolted, U-Bolt
b. Material of Body Aluminum Alloy

E-5.10 Connectors

a. Type
wedge pressure clamp for 

stranded conductor 
connection

b. Angle and T-connectors 
type

wedge pressure clamp for 
stranded conductor 

connection

6.0 Grounding System

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

Uirounoinq Grid Desiqn Criteria
E-6.1 Fault duration, sec. 3
E-6.2 Total fault level (line to

around), kA 8
E-6.3 Ground grid design resistance 5 Ohms (max.)
E-6.4 Grounding connection Exothermic
E-6.5 Permissible temperature rise 

of grid copper conductor. 0C 300
E-6.6 Grid conductor

a. Manufacturer By Supplier
b. Minimum Size, mm2 100
c. Material tin-annealed copper 

stranded conductor (bare)
E-6.7 Burial depth of grid conductor 

below finished grade, m 0.6
tquipment Grounding
E-6.8 Bonding Conductor friser)

a. Manufacturer By Supplier
b. Size, mm2 100. 50&22

c. Material
tin-annealed copper

stranded conductor with 1.2 
kV PVC Insulation

E-6.9 Ground Rod
a. Manufacturer By Supplier
b. Type Copper rod
c. Diameter, mm > 19 mm
d. Lenglh/section. m > 3 m

7.0 Fuse Disconnect Switch With Lightning Arrester Combination

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-7.1 Manufacturer By Supplier
E-7.2 Class (indoor, outdoor) Outdoor
E-7.3 Rated voltage. kV 15
E-7.4 Nominal system voltage, kV 13.8
E-7.5 Freguencv. Hz 60
E-7.6 BIL, kV 110
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SUPPLY. DELIVERY. INSTALLATION, TEST AND 
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-7.7 Amoere Frame 100
E-7.8 InterruDtino Caoacitv. kA 10
E-7.9 Fuse Link

a. Type Universal buttonhead 
deslon

b. Current Rating, A Refer to Single Line 
Diaaram

E-7.10 Liqhtninq Arrester

a. Type Metal Oxide Varistor 
(MOV), oaoless

b. Rated frequency. Hz 60
c. Nominal system voltaqe. kV 13.8
d. Duty cycle voltage (rating),

kVrms 12
e. Maximum Continuous

Operating Voltage (MCOV), for 
the arresters hawng the 
following duty cycle voltage, kV 
rms

10.2

f. Nominal discharqe current. kA 10
q. Creeoaqe distance, mm 465
h. Supporting brackets, bolts, 

nuts. etc. Yes

8.0 Spare Parts

I

ITEM DESCRIPTION 2 NPC
REQUIREMENTS1

SUPPLIER’S
DATA

Sibolo DPP
E.8.1 Generator Circuit Breaker for

Generator Control & Protection 
Panel of 40 kW D/G Set

1 Set

E.8.2 GCPP Module/Controller with 
installed software for 40 kW D/G 
Set

1 Set

E.8.3 Automatic Voltage Regulator 
(AVR) for 40 kW D/G Set 1 Set

E.8.4 Rotating/Revolving Diodes for 40 
kW D/G Set 1 Set

E.8.5
Guiwanon DPP
E.8.6 Generator Circuit Breaker for

Generator Control & Protection 
Panel of 50 kW D/G Set

1 Set

E.8.7 GCPP Module/Controller with
installed software for 50 kW D/G 
Set

1 Set

E.8.8 Automatic Voltage Regulator
(AVR) for 50 kW D/G Set 1 Set

E.8.9 Rotating/Revolving Diodes for 50
kW D/G Set 1 Set

E.8.10

Note/s:
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.

NATIONAL POWER CORPORATION VI-EW-44



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS
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ELECTRICAL EQUIPMENT UNDER PACKAGE 31

 VlsP2221520Se

2. The above list is preliminary which is subject to changes to conform with the 
final design and model/brand of the proposed equipment (per manufacturer's 
standard).

E-9.0 Job Site Cameras

ITEM DESCRIPTION NPC
REQUIREMENTS

CONTRACTOR’S
DATA

E-9.1 Manufacturer By Contractor
E-9.2 Type Time-Lapse Camera
E-9.3 Quantity As specified in the

SOR
E-9.4 Control Display Thin-Film-Transistor (TFT) 

Liquid Crystal Display 
fLCD)

E-9.5 Image Sensor
Resolution

At least 1.3 
Megapixel CMOS

E-9.6 View Angle At least 110 degrees 
viewing anole

E-9.7 Still Image Resolution 1280x720
E-9.8 Time Lapse Interval 15 minutes/ 

User-programmable
E-9.9 Battery Type Standard AA or AAA Size 

Alkaline Batteries
E-9.10 Battery Life At least 120 days of 

image recordino
E-9.11 Additional Battery (Spare) To Be Provided
E-9.12 Enclosure IP64 compliant
E-9.13 Storage Memory SDHC
E-9.14 Storage Capacity 32GB
E-9.15 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 Documents. The cost of each item shall cover 
all works required and described in the pertinent provisions of the 
specifications.
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SUPPLY, DELIVERY, INSTALLATION, TEST AND 
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SECTION VI

TECHNICAL
SPECIFICATIONS

(PART II - TECHNICAL 

DATA SHEETS)
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SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP22Z1520Se

PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS 

TABLE OF CONTENTS

I

I

SECTION DESCRIPTION PAGE

DOCUMENTS TO BE SUBMITTED DURING BID OPENING BUT NOT LIMITED TO:

M-1.0 Diesel Generating Set and Associated Equipment Data Summary Vt-TDS(MW)-2
M-2.0 Fuel Consumption Form for Diesel Generating Set VI-TDS(MW}-3
Annex

A.1
Letter of Authorization and Guarantee Statement either from: 1) 
Original Equipment Manufacturer (OEM) or 2)
Certification/Agreement from OEM as a Licensee or 3) Authorized 
Distributor/Dealer (accompanied by a Certificate of Authorized 
Distributorship/Dealership from the OEM/Licensee of the OEM). If 
from the Licensee, a Certification from the OEM as a Licensee or the 
Licensee agreement must also be submitted), for the Diesel 
Generating Sets.

Attachment
As Annex A.1

Annex
A.2

“Diesel Generating Set (Engine + AC Generator) Performance 
Curve” @ Reference Site Conditions issued by the
Manufacturer/Assembler/Integrator (duly signed with full 
name) of the Diesel Generating Set Model/Type being offered

Attachment
As Annex A.2

Annex
A. 3

“Engine Performance Curve” @ Reference Site Conditions 
issued by the Diesel Engine Manufacturer or Diesel Generating 
Set Manufacturer/Assembler/Integrator (duly signed with full 
name) for the Diesel Engine Model/Type being offered

Attachment
As Annex A.3

“DOCUMENTS TO BE SUBMITTED DURING POST QUALIFICATION” BUT NOT
LIMITED TO:

M-3.0 Diesel Engine VI-TDS(MW)-5
M-4.0 Spare Parts VI-TDS(MW)-6
M-4.1 Spare Parts per Unit of 40 kW DG Set During the Warranty Period VI-TDS(MW)-6
M-4.2 Spare Parts per Unit of 50 kW DG Set During the Warranty Period VI-TDS(MW)-7
M-4.3 Spare Parts per Total Units of 40 kW DG Set Supplied and to be 

Delivered at Sibolo DPP
VI-TDS{MW)-8

M-4.4 Spare Parts per Total Units of 50 kW DG Set Supplied and to be
Delivered at Guiwanon DPP

VI-TDS(MW)-9

M-5.0 Standard/Special Tools VI-TDS(MW)-10
M-5.1 Standard/Specia! Tools per Total Units of 40 kW DG Set Supplied 

and Delivered at Sibolo DPP
Vi-TDS(MW)-10

M-5.2 Standard/Special Tools per Total Units of 50 kW DG Set Supplied 
and Delivered at Guiwanon DPP

VI-TDS(MW)-11
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SECTION Vi - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST & 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP22Z1520Se

PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS 

TABLE OF CONTENTS

SECTION DESCRIPTION PAGE
DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT

LIMITED TO:
M-6.0 ISO 9001 Certificate of the Manufacturer/Assembler/Integrator or 

equivalent for each of the Diesel Generating Set.
M-7.0 Standard Certification of the proposed offered model Diesel Generating 

Set from any of the following internationally recognized certifying 
body/organization:
a) Canadian Standard Association (CSA)
b) Undenvriter's Laboratories (UL)
c) Japanese Industrial Standards (JIS)
d) European Commission (CE)
e) Lloyd's Register (LR)
f) Germanischer Lloyd (GL)
g) Niippon Kaiji Kyokai (NKK)
h) American Bureau of Shipping (ABS)

M-8.0 Technical Data for Engine and Auxiliaries
M-9.0 Power Derate Curves and Details or Certificate/Statement from 

Diesel Generating Set Manufacturer/Assembler/ Integrator that the 
proposed Diesel GENERATING Set have no deration at Reference Site 
Conditions.

M-10.0 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:

VI-TDS(MW)-13

■ Manufacturer/Assembler ■ Frequency
■ Model/Type ■ Power Factor
■ Prime Rated Power ■ Rated Speed
• Voltage ■ Arrangement & Number of

Cylinders
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 Photos of Nameplates (DG Set, Engine and Alternator) - 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
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST & 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND CUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31
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PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING THE BID OPENING
(Sections M-1.0. M-2.0. Annexes A.1, A.2 and A.3}

NOTES

1. The Bidder shall complete this technical data sheet and submit the filled-up forms as the 
technical proposal. The Bidder shall use continuation sheets as necessary for any other 
additional information keeping to the format shown herein or by reproducing the same;

2. The data required are technical features and characteristics of the Equipment to be 
provided by the bidder. Bidder's proposal shall at least be equal or superior to the 
requirements specified by NPC;

3. Deviation from the requirements indicated in the technical data sheets M-1.0, M-2.0 and 
non-submission of the required documents listed as Annexes A.1. A.2 and A.3 shall be 
ground for disqualification; and

4. All data and information shall be in English language.

Name of Firm Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST & 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP22Z1520Se

M-1.0 DIESEL GENERATING (DG) SET AND ASSOCIATED EQUIPMENT DATA 
SUMMARY

ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S
DATA

40 kW 50 kW
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

M-1.1.1 Manufacturer/Assembler/Integrator of DG Set 
being offered By Supplier

M-1.1.2 Brand Name of DG Set being offered By Supplier
M-1.1.3 Model of DG Set being offered By Supplier

M-1.1.4 DG Set Manufacturer/Assembler/Integrator 
Experience, Year 5

M-1.1.5
DG Set Guaranteed Prime Rated Power at 
Reference Site Conditions’ & 0.8 Power
Factor, kW

40 minimum
50 minimum

M-1.1.6
DG set Guaranteed Fuel Rate at 40 KW and
50 kW Prime Power Output and at Reference 
Site Conditions, 100 % Rated Load, li/kW-hr

0.34

M-1.1.7 Voltage, V 480 (± 5%)
M-1.1,8 Power factor 0.80 (min.)
M-1.1.9 Frequency, Hz. 60

M-1.1.10 No.of Phases,0 3
M-1.1.11 Rated Speed, RPM 1800
M-1.1.12 Governor Electronic
M-1.1.13 Arrangement & Number of Cylinders In-line Multi-Cylinder
M-1.1.14 Maximum Sound Pressure Level @ 1-meter 

distance, dBA 85
M-1.1.15 Maximum Permissible NOx, mg/Nm3 2000 as N02
M-1.1.16 Maximum Permissible SOx, mg/Nm3 700 as S02
M-1.1.17 Maximum Permissible CO, mg/Nm3 500 as CO
M-1.1.18 Particulates, mg/Nm3 200
M-1.1.19 Factory Acceptance test Yes
M-1.1.20 “Diesel Generating Set (Engine -f AC 

Generator) Performance Curve” @ 
Reference Site Conditions issued by the 
Manufacturer/Assembler/Integrator (duly 
signed with full name) of the Diesel 
Generating Set Model/Type being offered

To be
Submitted/Attachment as 

Annex A.2

1. • lEC 60034, lEC 60085, IEC60529, ISO 9001, ISO 3046 and ISO 8528
2. Guaranteed Fuel Consumplion 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.

Name of Firm Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP22Z1520Se

M-1.0 DIESEL GENERATING (DG) SET AND ASSOCIATED

ITEM DESCRIPTION NPC REQUIREMENT
SUPPLIER'S

DATA
40 kW 50 kW

M-1.2 Diesel Engine
M-1.2.1 Manufacturer By Supplier
y-1.2.2 Manufacturer’s Experience, years 10
M-1.2.3 Place of Manufacture By Supplier
M-1.2.4 Brand Name of Diesel Engine being offered By Supplier
M-1.2.5 Model/Type By Supplier
M'1.2.6 Engine Prime Brake Power Output at Reference 

Site Conditions. kWm or BMP By Supplier

M-1.2.7 “Engine Performance Curve” @ Reference Site 
Conditions issued by the Diesel Engine 
Manufacturer or Diesei Generating Set 
Manufacturer/Assembler/ integrator (duly 
signed with full name) for the Diesel Engine 
Model/Type being offered

To be
Submitted/Attachment 

as Annex A.3

M-2.0 - FUEL CONSUMPTION FOR DG SETS

A B** C D* E

D/G Set Guaranteed 
Prime Rated Power at 
@ Specified Reference 

Site Conditions

D/G Set Guaranteed 
Fuel Rate at Required 

Prime Power Output &
@ Specified Reference 

Site Conditions

Cost of 
Fuel

No. of 
operating 

hours per year

1-Year Cost of 
Fuel

Consumption,
(A X B X C X D)

(Minimum KW) (liters/kilowatt-hour) (PhP/ltr) (hrs) (PhP)

40 74.7516 3,427

50 74.2041 3,427

NOTES: For evaluation Purposes: The estimated number of operating hours per 
year is based on 16hrs/day operation, 25 days PMS, 10% Outages and 
assumed 70% Load 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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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION. TEST & 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SI80L0 DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31
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PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING POST-QUALIFICATION
BUT NOT LIMITED TO

(Sections M-3.0 to M-5.2)

NOTES

4.

5.

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 MW-4.0 to MW-5.2) are preliminary and subject to 
changes to conform with the final design and model/brand of the proposed equipment (per 
manufacturer's standard;

The Bidder shall indicate "N/A" to the respective items in the said lists (MW-4.0 to MW- 
5.2) if found not applicable to the brand/model of the proposed equipment. However, 
NPC has the right to ask the Contractor to provide the same or its equivalent if it is 
determined as “deemed necessary or standard tool/inherent part or optional item" during 
the implementation of the project, checking and review/approval of the final lists to be 
submitted by the Supplier during the Contract Stage at no cost to NPC;

All data and information shall be in English language; and

Non submission of the above documents shall be a ground for disqualification.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION D! VI-TDS (MW)-4



BID DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION. TEST & 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP22Z1520Se

M-3.0 DIESEL ENGINE

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S DATA
40 kW 50 kW

M-3.1 DIESEL ENGINE
M-3.1.1 Manufacturer By Supplier
M-3.1.2 Manufacturer’s Experience, years 10
M-3.1.3 Place of Manufacture By Supplier
M-3.1.4 Model/Type By Supplier
M-3.1.5 Engine Prime Brake Power Output 

@ Specified Reference Site 
Conditions, kWm or BHP

By Supplier

M-3.1.6 Number of Strokes By Supplier
M-3.1.7 Bore and Stroke, mm By Supplier
M-3.1.8 Piston Displacement, Liters By Supplier
M-3.1.9 Piston Speed, m/s By Supplier

M-3.1.10 Engine Mean Effective Pressure, 
kq/cm2 By Supplier

M-3.1.11 Compression Ratio By Supplier
M-3.1.12 Overall Dimension of Complete

Unit, LxWxH By Supplier
M-3.1.13 Maximum Weight of Diesel Engine 

Generator Set on Skid. kq.
By Supplier

M-3.1.14 Heat Dissipation including D/G Set, 
kj/hr

By Supplier

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION [Di VI-TDS {MW)-5



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST & 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP22Z1520Se

M-4.0 SPARE PARTS

M-4.1 SPARE PARTS PER UNIT OF 40 kW DG SET DURING THE 
WARRANTY PERIOD (Minimum Requirements as Specified in the 
Technical Specifications and Manufacturer’s Standard and Recommended Spare
Parts)*

ITEM DESCRIPTION PART NO. MINIMUM
QUANTITY**

SUPPLIERS
DATA

M-4.1 a Air Filter Element 6 pcs/size
M-4.1b Lube Oil Filter Element 30 pcs/size
M-4.1C Fuel Filter Element 15 pcs/size
M-4.1d Water Filter Element 6 pcs/size

M-4.1 e Fan Belt 3 pcs/size

M-4.1 f Alternator Belt 3 pcs/size
M-4.1 g Coolant 4 gallons

M-4.1 h
Expected spares to be 
consumed during the 
performance test

1 lot

M-4.il
Other spare parts 
recommended by 
Manufacturer

1 lot

M-4.I1.I
M-4.11.2
M-4.1i.3
M-4.1i.4
M-4.1i.5
M-4.1 i.6
M-4.1i.7
M-4.1i.8
M-4.1i.9

M-4.1i.10

NOTES:

**

The a 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). NOTE 
#3 of page VI-TDS (MW)-4.

Quantities may be increased depending on manufacturer‘s required repiacement 
intervals.

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VlsP22Z1520Se

M-4.2 SPARE PARTS PER UNIT OF 50 kW DG SET DURING THE 
WARRANTY PERIOD (Minimum Requirements as Specified in the 
Technical Specifications and Manufacturer’s Standard and Recommended Spare
Parts) *

ITEM DESCRIPTION PART NO. MINIMUM
QUANTITY**

SUPPLIERS
DATA

M-4.2a Air Filter Element 6 pcs/size
M-4.2b Lube Oil Filter 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-4.2i.1
M-4.2i.2
M-4.2i.3
M-4.2i.4
M-4.2i,5
M-4.2L6
M-4.2i.7
M-4.2i.8
M-4,2i.9
M-4.2i.10

NOTES:

**

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

Quantities may be increased depending on manufacturer's required replacement 
intervals.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TOS (MW)-7



BID DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST S 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP22Z1520Se

I

M-4.3 SPARE PARTS PER TOTAL UNITS OF 40 kW DG SET 

SUPPLIED AND DELIVERED AT SIBOLO DPP*

ITEM DESCRIPTION PART NO. MINIMUM
QUANTITY**

SUPPLIERS
DATA

M-4.3a Fuel Injector Assemblv 2 PCS
M-4.3b Tod Overhauling Kit 1 set
M-4.3C Actuator 1 set

M-4.3d Jacket Water Pump
Repair Kit 1 set

M-4.3e Lube Oil Pump Repair Kit 1 set

M-4.3f
Fan Adaptors 
Accessories including 
Bearings

2 sets

M-4.3g Rocker Gear Cover 
Gasket 12 pcs

M-4.3h Thermostat 1 set
M-4.3i Lub Oil Pump Switch 1 set
M-4.3i Hot Water Temp. Switch 1 set
M-4.3R Turbocharger Repair Kit 1 set

M-4.31 Exhaust Manifold Bellow 1 set

M-4.3m Magnetic Pick-uD 1 DC

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

NOTES:

**

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

Quantities may be increased depending on manufacturer's required replacement 
intervals.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION [Di VI-TDS (MW>-8



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST & 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP22Z1520Se

I
M-4.4 SPARE PARTS PER TOTAL UNITS OF 50 kW DG SET 

SUPPLIED AND DELIVERED AT GUlWANON DPP *

NOTES:

ITEM DESCRIPTION PART NO. MINIMUM
QUANTITY**

SUPPLIERS
DATA

M-4.4a Fuel Injector Assembly 2 pcs
M-4.4b Top Overhaulinq 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 Lub Oil Pump Switch 1 set
M-4.4i 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). NOTE 
#3 of page VI-TDS (MW)-4.

Quantities may be increased depending on manufacturer's required replacement 
intervals.

Name of Firm Name & Signature of Representative Designation
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I BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST & 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SI80L0 DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP22Z1520Se

M-5.0 STANDARD/SPECIAL TOOLS

M-5.1 STANDARD/SPECIAL TOOLS PER TOTAL UNITS OF 40 kW DG 
SETS SUPPLIED AND DELIVERED AT SIBOLO DPP (Minimum
Requirements as Specified in the Technical Specifications and Manufacturer’s 
Standard/Recommended Tools) *

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIERS
DATA

M-5.1a Portable computer (Minimum of Intel 
17 Processor. 16GB (1x16GB) DDR4 
2666 MHZ, 256 GB PCIe NVMe SSD 
+ 1 TB 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

1 set

M-5.1b Other tools recommended by the 
Manufacturer 1 lot

NOTES: * Minimum requirements but the Supplier shall provide/include In the list all the 
necessary/standard tools required in the performance of normal maintenance and 
overhaul. The above list is preliminary which is subject to changes to conform 
with the final design and model/brand of the proposed equipment (per 
manufacturer's standard). Refer also to NOTE #3 of page VI-TDS (MW)-4.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION [Di Vl-TDS {MW)-10



BID DOCUMENTS

SECTION V) - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST & 
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

VisP22Z1520Se

M-5.2 STANDARD/SPECIAL TOOLS PER TOTAL UNITS OF 50 kW DG 
SUPPLIED AND DELIVERED AT GUIWANON DPP (Minimum
Requirements as Specified in the Technical Specifications and Manufacturer's 

Standard/Recommended Tools)

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIERS
DATA

M-5.2a Portable computer (Minimum of Intei 
17 Processor, 16GB (1x16GB) DDR4 
2666 MHZ, 256 GB PCIe NVMe SSD 
+ 1 TB SATA 5400RPM 2.5" iNCH, 
13"-15.6” screen size & with the latest 
pre-instalied windows operating 
system compatibie with 
manufacturer’s/or Supplier’s
software) needed in programming the 
genset controi setting (complete with 
licensed CD-ROM drive dongies of 
genset controi system) and 
electronic/digitai governing system 
including other digital components 
that require exciusive programs from 
the Manufacturer and/or Suppiier with 
free update throughout the operating 
iife of the genset

1 set

M-5.2b Other tools recommended by the 
Manufacturer 1 lot

NOTES: * Minimum requirements but the Supplier shall provide/include in the list all the 
necessary/standard tools required in the performance of normal maintenance and 
overhaul. The above list is preliminary which is subject to changes to conform 
with the final design and model/brand of the proposed equipment (per 
manufacturer’s standard). Refer also to NOTE #3 of page VI-TDS (MW)-4.

I

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST & 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP22Z1520Se

PART II - TECHNICAL DATA SHEETS 
MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING THE PROJECT IMPLEMENTATION BUT
NOT LIMITED TO:

(Sections M-6.0. TO M-11.0)

NOTES
1. 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 continuation 
sheets as necessary for any other additional information keeping to the format shown herein or by 
reproducing the same.

2. The data required are technical features and characteristics of the Equipment to be provided by 
the bidder. Bidder’s proposal shall at least be equal or superior to the requirements specified by 
NPC. The data provided 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.

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 Bie proposed offered model of DG Set from any of the 
following internationally recognized certifying body/organization:
a) Canadian Standard Association (CSA)
b) Undervfriter’s Laboratories (UL)
c) Japanese Industrial Standards (JlSj
d) European Commission (CE)
e) Lloyd’s Register (LR)
f) Germanischer Lloyd (GL)
g) NiipponKaijiKyokai (NKK)
h) American Bureau of Shipping (ABS)

M-8.0 Power Derate Curves and Details or Certificate/Statement from DG SEt 
Manufacturer/Assembler that the proposed Gensets have no deration @ Specified 
Reference Site Conditions

M-9.0 ManufacturerfAssembler/Integrafor's General Data, Catalogue and Brochures of
model/type of equipment offered and published as standard products for the DG Set 
which contain die following information:

■ Manufacturer/Assembler ■ Frequency
■ Model/Type ■ Power Factor
■ Prime Rated Power ■ Rated Speed
■ Voltage ■ Arrangements Number of Cylinders

M-10-0 Technical Data for Engine and Auxiliaries See Attached
Forms on page VI- 
TDS{MW)-13

M-11.0 Supplier/Manufacturer/Assembler Drawings, Brochures, Instruction Manuals and 
other Documents as specified in Clause GW-6.3 and other relevant Clauses of the 
Technical Specifications

M-12.0 Photos of Nameplates (DG Set, Engine and Alternator) - Submit 5 months prior to 
Test & Commissioning

M-13.0 Serial Nos. of DG Set, Engine and Alternator - Submit 5 months prior to Tesf & 
Commissioning

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION [2)i VI-TDS (MW)-12



I
BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST & 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP22Z1520Se

M-10.0 DIESEL ENGINE

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S DATA
40 kW 50 kW

M-10.1 DIESEL ENGINE
M-10.1.1 Fuel Rate at Required Power 

Output and @ Specified Reference 
Site Conditions (DG Set)

75 % Rated Load, li/kW-hr By SuDDlier
50 % Rated Load, li/kW-hr By Supplier
25 % Rated Load, li/kW-hr By Supplier

M-10.1.2 Number of Strokes 4
M-10.1.3 Rotating Direction (Viewed from 

Flywheel Side) By Supplier

M-10.1.4 Required Time from Starting Signal 
to Rated Speed, minute By Supplier

M-10.1.5 Maximum Time from "Cold
Condition" to Rated Speed w/ Load 
and w/o AC power available for 
motor-driven auxiliaries, minute

By Supplier

M-10.1.6 Heaviest part of D/G set for 
maintenance, kq. By Supplier

M-10.1.7 idling Speed Recommended, rpm By Supplier

M-10.1.8 Duration of Idling (max.), minute By Supplier
M-10.1.9 Minimum Load @ Normal Speed, 

kW By Supplier
M-10.1.10 Maximum Load @ Normal Speed, 

kW By Supplier
M-10.1.11 Engine Heat Dissipation, kj/hr By Supplier
M-10.1.12 Engine Mechanical Efficiency, rim By Supplier

M-10.1.13 Numerical Values for Power 
Adjustment Parameters (Exponents) 
for high speed per Table 2 of ISO 
3046- a, m, n, s

By Supplier a:
m:
n:
s:

a:
m:
n:
s:

M-10.1.14 Expected Useful Life @ Prime Rated 
Power, years

10

NOTES: 1. Refer to Clause MW-4.1 for ISO 3046 Conditions.

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION. TEST & 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP22Z1520Se

M-10.0 DIESEL ENGINE (Cont’d.....)

ITEM DESCRIPTION NPC REQUIREMENT SUPPLI ER’s DATA
40 kW so kW

M-10.2 LUBRICATING OIL SYSTEM
M-10.2.1 Total Lube Oil System Capacity, 

liters By Supplier

M-10.2,2 Lube Oil Consumpton of the
Engine, q/kWhr By Supplier

M-10,2,3 Lube Oil Pump Capacity. m3/hr By Supplier
M-10.2.4 Lube Oil Filter Mesh, microns By Supplier
M-10.2.5 Lube Oil Filter Type & Capacity Free jet centrifuge
M-10.2.6 Lube Oil Priming Pump Capacity, if 

applicable By Supplier

M-10.3 STARTING SYSTEM
SM-10.3.1 Battery Capacity, AH By Supplier
M-10.3.2 Starting Voltage, V 24
M-10.3.3 Starting Motor Rating, Hp By Supplier
M-10.3.4 Full Load Cranking Current, A By Supplier
M-10.3.5 Battery Charging Type By Supplier
M-10.3.6 Battery Charger Charging rate By Supplier
M-10.3.7 Time of Cranking, second 30
M-10.4 EXHAUST SYSTEM

EM-10.4.1 Exhaust Gas Flow, m3/hr By Supplier
M-10.4.2 Exhaust Gas Temperature, °C By Supplier
M-10.4.3 Maximum Allowable Back Pressure, 

mmH20 By Supplier
M-10.4.4 Exhaust Pipe (nom. Diameter x

length X weight) By Supplier
M-10.4.5 Silencer (nom. Diameter x length x 

weight) By Supplier
M-10.4.6 Exhaust Pipe Material, ASTM A106 or as required
M-10.4.7 Silencer Material, ASTM A106 or as required
M-10.4.8 Structural Steel Supports for 

vertically mounted stack/silencer By Supplier

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST & 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP2221520Se

M-10.0 DIESEL ENGINE (Cont’d.....)

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S DATA

40 kW SOkW

M-10.5 INTAKE AIR SYSTEM

M-10.5.1 Air Intake Flow (Free Air), nr5/hr By SuDOlier
M-10.5.2 Air Filter Tvoe By SuDOlier
M-10.5,3 Turbocharger Type By Supplier
M-10.5.4 Turbocharger RPM By Supplier
M-10.5.5 Charge Air Cooler Type By Supplier
M-10.5.6 Total Air Flow Required for Ventilation 

& Combustion, m^/hr By Supplier

M-10.6
COOLING SYSTEM (Coolant 
for initial filling shall be provided 
By Supplier per engine)

M-10.6.1 Total Cooling Water Capacity, 
liters By Supplier

M-10.6.2 Cooling Water Pump Capacity, 
m3/hr By Supplier

M-10.6.3 Jacket Water Pump Capacity, 
m3/hr By Supplier

M-10.6.4 Radiator Fan Air Flow, mJ/hr By Supplier
M-10.6.5 Radiated Heat to Ambient, 

kW/hr By Supplier

M-10,6,6 Expansion Tank Capacity and 
Eleyation, if applicable, liters 
and meters

By Supplier

M-10.6.7 Radiator Dimensions (I x w x h) By Supplier
M-10.6.8 Core Material Aluminum or 

Copper
M-10.6.9 Recommended cooling water 

properties such as ph, 
hardness, TDS, etc., ASTM

PH Value, ppm By Supplier
Total Hardness By Supplier

TDS, ppm By Supplier
Chloride By Supplier

Sulfate, ppm By Supplier
Silica, mq/l By Supplier
Iron, ppm By Supplier

Conductivity, uS/cm By Supplier

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

V(sP22Z1520Se

M-10.0 DIESEL ENGINE (Cont’d.....)

ITEM DESCRIPTION NPC REQUIREMENT
SUPPLIER’S DATA

40 kW 50 kW
M-10.7 FUEL SYSTEM

M-10.7.1 Fuel Feed Pump Capacity, mJ/hr By Supplier
M-10.7,2 Discharqe Head of Feed Pump, meter By Supplier
M-10.7.3 Fuel Filter Type and Mesh, microns Spin-on with water 

separator/
M-10.7.4 Iniection Nozzle Type By Supplier
M-10.7.5 Flow Meter for Supply Fuel Line

(Referto Clause MW-4.2.8forTech'l. Specs.)
Included

M-10,7,5.1 Flow Range, m^/hr By Supplier
M-10,7.5,2 Operating Pressure, kPa By Supplier
M-10.7.6 Flow Meter for Return Fuel Line

(Referto Clause MW-4.2.8forTech’l. Specs.)
M-10.7.6 Flow Range, mJ/h By Supplier

M-10.7.6.1 Operating Pressure, kPa By Supplier
M-10.7.6.2 Fuel Day Tank Capacity
M-10.7.6.3 Fuel Day Tank Type By Supplier
M-10.7.6.4 Fuel Tank Dimensions 

(W X L X H) By Supplier

M-10.7.6.5 Fuel Tank Plate Material, ASTM 1
M-10.7.6.6 Fuel Tank Shell Thickness, mm Elevated
M-10.7.6.7 Day Tank Elevation (Floor Elev. as 

reference), meter By Supplier

M-10.8 ENCLOSURE (Weatherproof)
M-10.8.1 Manufacturer By Supplier
M-10.8.2 Max. Sound Pressure Level @ 1-m 

distance, dBA 85

M-10.8.3 Dimensions (L x W x H) 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 Insulation Material Oil-water resistant 

and fire retardant 
Insulation and 

sound attenuating 
material

M-10.8.8 Hinqes Material Stainless Steel
M-10.8.9 Total Weight (Genset, Auxiliaries & 

Enclosure), kq. By Supplier

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST & 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP22Z1520Se

M-10.0 DIESEL ENGINE (Cont’d.....)

ITEM DESCRIPTION NPC REQUIREMENT
SUPPLIER’S DATA
40 kW 50 kW

M-10.9 ENGINE METERING AND INDICATION
M-10.9,1 RPM Meter* Included
M-10.9.2 Hours Run Counter* Included
M-10.9.3 Oil Pressure * Included
M-10.9.4 Oil Temperature * Included
M-10.9.5 Cooling Water Temp. * Included
M-10.9.6 Cyiinders Exhaust Gas Temperature Optional
M-10.9.7 Battery Voitage Included
M-10.9.8 Ready to Start Included
M-10.9.9 Remote Controi 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 Cooiing Water Temp. Low Optional
M-10.10.6 Fuei Day Tank Level High Included
M-10.10.7 Fuel Day Tank Level Low Included
M-10.10.8 Battery Voltage High Included
M-10.10.9 Battery Voltage Low Included
M-10.10.10 Failure to Crank Included
M-10.10.11 Overcrank Included
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
M-10.11.1 Manual Start/Stop * Included

NOTE: These monitoring/control points shall also be provided at local control panel.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION HU}! VI-TDS (MW).17



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

V(sP22Z1520Se

I

PART II - TECHNICAL DATA SHEETS 

EW- ELECTRICAL WORKS

TABLE OF CONTENTS

SECTION DESCRIPTION PAGE
DOCUMENTS TO BE SUBMITTED DURING BID OPENING VI-TDS(EW)-1

E-1.0 AC Generator VI-TDS(EW)-2
E-2.0 Generator Transformer VI-TDS(EW}-3

DOCUME^
but not lin- 
(Reference

TS TO BE SUBMITTED DURING POST QUALIFICATION
lited to:
i for the Approval of Manufacturer’s Brochures/ Drawinasl

VI-TDS(EW)-4

E-3.0 Generator Control and Protection Panel VI-TDS(EW)-5
E-4.0 Power, Control and Instrumentation Cables VI-TDS(EW)-5
E-5.0 Fuse Disconnect Switch with Lightning Arrester Combination VI-TDS(EW)-6
E-6.0 Bus Conductor VI-TDS(EW)-6
E-7.0 Grounding System VI-TDS(EW)-7
E-8.0 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 FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP22Z1520Se

PART II - TECHNICAL DATA SHEETS 

EW - Electrical Works

I
1.

2.

3.

SECTIONS E-1.0 - E-2.0

Documents to be Submitted during the Bid Opening
The following Technical Data Sheets shall be filled-out and to be submitted with the 
Bid Proposal.

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

Full technical data of the equipment are indicated in the Technical Specifications 
(EW-13.3) which will be submitted during the implementation stage for review and 
approval.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
VI-TDS(EW)-1



BID DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP2221520Se

E-1.0 AC GENERATOR

I

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-1.1 Manufacturer Bv Supplier
E-1.2 Place of Manufacture Bv Supplier
E-1.3 Generator Model By Supplier

E-1.4 Type
Rotating Field 

Synchronous AC 
Generator, PMG 
Type with AVR

E-1.5
Minimum Rated Power
Output at 0.8 Power Factor, 
kW

40 & 50

E-1.6 Dutv/Operation Continuous
E-1.7 Overload capability 10% of rated power

output
E-1.8 Rated Voltaqe, V 480
E-1,9 No. of Phase 3
E-1.10 Freauencv. Hz 60
E-1.11 Windinq Pitch 2/3
E-1.12 Rated Speed 1800
E-1.13 Insulation Class for both the 

armature and field windinas 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, 
Separately Excited, 
Permanent Magnetic 
Generator (PMG) or 

equivalent

E-1.18
Automatic Voltage
Regulator, % Voltage 
Regulation

+ 0.5% in steady 
state with rapid 
response time

E-1.19 Protection Olass 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 FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

 VlsP2221520Se

E-2.0 GENERATOR TRANSFORMER

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-2.1 Manufacturer By Supplier
E-2.2 Place of Manufacture By Supplier
E-2.3 Transformer Model By Supplier
E-2.4 Minimum Rated Capacity, 

kVA 50 & 75
E-2.5 No. of Phase 3
E-2.6 Rated Voltage

a. Primary, kV 0.48
b. Secondary, kV 13.8

E-2.7
Transformer Guaranteed 
Losses at Rated kVA, 
Voltage, Frequency and 
Temperature
a. No-Load Losses, Watts By Supplier
b. Load Losses. Watts By Supplier
c. Total Losses (a+b).

Watts By Supplier

E-2.8 Vector Group YNdll
E-2.9 Sudden Pressure Relay To be Provided

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(EW)-3



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP22Z1520Se

1.

2.

3.

PART II - TECHNICAL DATA SHEETS 

EW - Electrical Works 

SECTIONS E-3.0 — E-8.0

Documents to be Submitted during the Post Qualification
but not limited to:

(Reference for the Approval of Manufacturer’s Brochures/Drawings)

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

Filled-out data by the Supplier shall only serve as reference for the review and 
approval of brochures/drawings during implementation stage.

Full technical data of the equipment are indicated in the Technical Specifications 
(EW-13.3) which will be submitted during the implementation stage for review and 
approval.

4. Non-submission of the documents shall be ground for disqualification.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(EW}-4



BID DOCUMENTS

SECTION VI- TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP22Z1520Se

E-3.0 GENERATOR CONTROL & PROTECTION PANEL

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-3.1 Manufacturer By Supplier
E-3.2 Generator Control Module

a. Manufacturer By Supplier
b. Model By Supplier

E-3.3 Generator Circuit Breaker Molded Case Circuit 
Breaker

c. Manufacturer By SuDDlier
d. Model By Supplier
e. Continuous Current

Rating
Refer to Single Line 

Diagram

f. Type

Compact with 
Electronic Trip Unit, 

adjustable LSIG pick­
up and remote 

control functions

E-4.0 POWER, CONTROL & INSTRUMENTATION CABLE

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

15kV Power Cable
E-4.1 Manufacturer By Supplier

E-4.2
Continuous current carrying 
capacity of conductor at 
90*C Operating
Temperature

Manufacturer’s Data

E-4.3 Conductor Cross-Section, 
mm2 30

E-4.4 Conductor Material Annealed Copper
E-4.5 Insulation Material Cross-linked 

polyethylene (XLPE)
600V Power, Instrumentation and Con rol Cable

E-4.6 Manufacturer By Supplier
E-4.7 Type

a. Power THHN/THWN-2
b. Control &

Instrumentation Royal Cord

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(EW)-5
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

 V?sP22Z1520Se

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-4.8

Continuous current carrying
capacity of conductor at 
75°C Operating
Temperature

a. THHN/THWN-2 Refer to Single Line 
Diaaram

b. Royal Cord By Supplier
E-4.9 Conductor Material Annealed Copper

E-5.0 FUSE DISCONNECT SWITCH WITH LIGHTNING ARRESTER COMBINATION

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-5.1 Manufacturer By Supplier
E-5.2 Rated voltaqe, kV 15
E-5.3 Frequency. Hz 60
E-5.4 8IL. kV 110
E-5.5 Ampere Frame 100
E-5.6 Interrupting Capacity. kA 10
E-5.7 Fuse Link

a. Type Universal buttonhead 
desiqn

b. Current Rating, A Refer to Single Line 
Diagram

E-5.8 Liqhtninq Arrester

a. Type Metal Oxide Varistor 
(MOV), gapless

E-6.0 BUS CONDUCTOR

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-6.1 Manufacturer By Supplier

E-6.2 Type designation
Aluminum Conductor 

Steel Reinforced 
(ACSR)

E-6.3 Conductor size 1/0
E-6.4 Ampacity. A 270

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(EW)-6



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

E-7.0 GROUNDING SYSTEM

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31 

______________________________ VisP22Z1520Se

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-7.1 Groundinq connection Exothermic
E-7.2 Permissible temperature rise of 

grid copper conductor, °C 300
E-7.3 Grid conductor

a. Manufacturer Bv Supplier
b. Minimum Size, mm2 100

c. Materia]
Soft-drawn copper 
stranded conductor 

(bare)
E-7.4 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-7.5 Copper Ground Rod
a. Manufacturer Bv Supplier
b. Diameter, mm > 19 mm
c. Lenqth/section. m > 3 m

E-8.0 SPARE PARTS

ITEM DESCRIPTION 2 NPC
REQUIREMENTS 1

SUPPLIER’S
DATA

Slbolo DPP --------------------------------------------------------------------------------
E.8.1 Generator Circuit Breaker for 

Generator Control & Protection 
Panel of40kWD/G Set

1 Set

E.8.2 GCPP Module/Controller with 
installed software for 40 kW 
D/G Set

1 Set

E.8.3 Automatic Voltage Regulator 
(AVR) for 40 kW D/G Set 1 Set

E.8.4 Rotating/Revolving Diodes for 
40 kW D/G Set 1 Set

E.8.5
Guiwanon DPP

E.8.6 Generator Circuit Breaker for 
Generator Control & Protection 
Panel of 50 kW D/G Set

1 Set

E.8.7 GCPP Module/Controller with
installed software for 50 kW 
D/G Set

1 Set

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(EW)-7



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VlsP2221520Se

ITEM DESCRIPTION 2 NPC
REQUIREMENTS 1

SUPPLIER’S
DATA

E.8.8 Automatic Voltage Regulator 
(AVR) for 50 kW DIG Set 1 Set

E.8.9 Rotating/Revolving Diodes for 
50 kW D/G Set 1 Set

E.8.10

Note:

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-TDS(EW)-8



BID DOCUMENTS

SECTION VII -SCHEDULE OF REQUIREMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF FOUR (4) UNITS OF MODULAR DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VlsP2221520Se

SECTION VII

SCHEDULE OF 

REQUIREMENTS

(BID PRICE SCHEDULE)

NATIONAL POWER CORPORATION VII-BPS -1



BID DOCUMENTS

SECTION VIII - BIDDING FORMS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF FOUR (4) UNITS OF MODULAR DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP22Z1520Se

SECTION VIII

BIDDING FORMS

NATIONAL POWER CORPORATION lijRi VIII-i



BIO DOCUMENTS

SECTION Vn - SCHEDULE OF REQUIREMENTS

SUPPLY. DELIVERY. INSTALLATION, TEST & COMMISSIONING OF FOUR 
(4) UNITS OF DIESEL GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED ELECTRICAL 
EQUIPMENT UNDER PACKAGE 31

VlsP22Z1520Se

SECTION VII - SCHEDULE OF REQUIREMENTS 

SOR.1 - SUMMARY

SUPPLY, DELIVERY, INSTALLATION, TEST & COMMISSIONING OF FOUR (4) UNITS OF DIESEL GENSETS FOR SIBOLO DPP AND 
GUlWANON DPP IN WESTERN VISAYAS INCLUDING ITS ASSOCIATED ELECTRICAL EQUIPMENT UNDER PACKAGE 31

ITEM/

SUB-LOT
PARTICULARS

TOTAL AMOUNT IN FIGURES EQU^VAlInT

Foreiqn Currency Phil. Peso Phil. Peso

A. Generating Set{s)

2 X 40 kW Sibolo
DPP

2 X SO kW 
Guiwanon DPP

2 X 40 kW Sibolo 
DPP

2 X 50 kW 
Guiwanon DPP

B. Power Transformers
C. Other Mechanical Works
D. Other Electrical Works
E. Civil and Architectural Works
F. Spare Parts ......... ........................
G. Miscellaneous Work

TOTAL AMOUNT
NOTES: Final delivery site of all equipment/materials shall be at the plant site stated

Name of Bidder Name and Signature of Authorized 
Representative

till

Designation

Vll-SOR(SUM)-1



J'D DOCUMgMfS

SECTION VII4CKEDUIE Of (^gOuif^gUENTS

$'JpP^y. DElVERT. WSTAOATtON. TIST i COW'fiSSCMNO OS SOU« (*) UNIT? Of D16SEL 
OgNSgTS SOR $640 DPP AND OtiNVANON CPP IN Wg$TgRN VJ$AVA$ INCtUDiNC Ts 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER RACKACg 31

VaP222tS20Sf
SECTION Vll • SCHEDULE OF REQUIREMENTS 

S0R.2 - BREAKDOWN OP PRICES 
2 X 40 KW SIBOLO DIESEL POWER PLANT

Item No. OescHpUon of Work or Materials QTY.* UNIT

*

C
0
D
E

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED 
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPLIED FROM WTTHIN THE PHIUPPINES TOTAL PRICE

Unit Price of Goods 
or Services 

Foreign Currency 
i)“

Import Duties S 
other Levies 

Imposed by Phil, 
Govt,

fPhil, Peso

Value Added Tax 
and other Taxes 
Imposed by Pha. 

Govt
(Phil, Peso)

Local Transport 
from Port to 
Derevery S<ie 

***(Phii. Peso)

Unit Price of 
Goods or 
Services 

(Phil. Peso)

Value Added Tex 
and other Taxes 
Imposed by Phil. 

Govt
fPhil. Ppm\

Local Transport 
from Plant to 
Delive7 Site 

•’•{Phil, Peso)

Forex Currency 
(ExC)

Local Currency Porton 
(Phil. Peso) 

({F*G*H)xCj or 
((l*J*K)xC)

(A) (B) (C) (C| |E1 (F) (G) (H) ID U) (K) (LI (M)
A. ftFKFRATINfi.SFTIRi

A,1 40 kW Prime Power Outpul Modular Diesel Generating seLl&OO RPM. in-line mu)ti<>iinder. 
460V, 3^hdse. 60 heiU. eQuipped yrith turbocharger, charge aircooler, electronic govern or. 
direct fuel injection, sound allenuated and weatherproof enciosuro and cornplete with 
associated auxiliary equipment for lubrtealing system, engine cooling system. Intake air enc 
exhaust gas system, fuel oil supply sysiem, cohtrols and protection devices ^generator 
conirpi & protection panel, auxiliary motor control, monitoring & proiecUon equipment & its 
accessories), instruction manuals Incl. Installation woiVs & alignment and other accessories 
as describedin the technical spcdPcations,

2 sets

SUB'TOTAL A
(Amount In Words)

B. P aWFR TRANSFORME Rl SI
B.t SO XVA Generator Transformer. 40OV/lJ,exv. 3>ohase. 60 Kc complete with the required 

accessories, protection relays and other appurtenances as descnbed in the Technical 
SpeoTications. Technical Data Sheet and as shown on the Bid Drawings including 
Installation works

2 Sets

SUB-TOTAL B
(Arnount In Words)

C. OTMFR MECHANICAL WORKS
C.1.0 Fuel oil. lubricating oil. lubricants, coolant, chemicals and other consumables requlrec 

during the initial filling, s(art*up. pre'tesiand pre^mmissiontog Including fuel oil to be used 
duhng a re*test of performance test as descnbed in Clause GW*9.0 of the technical

1 lot

C.2.0

C.2.1

Fuel Oil Supply Storage and Transfer System —
Day Tank, 1000 liters capacity complete with manhole. Inlet and outlet nozzle, nosies for 
vent, overflow, drain and level gauge/svhtchcomplete with fittings connections ind. flexible 
hoses and other accessories as required in the technical spectflcations.

2 Sets

C.2.2

a.

b.
c.
d.

Pjpe, firongs, supports, valves and other accessories (or Interconnection of the supplied 
equipment indudlng required excavation and bactdilling works as descnoed in the technical 
specfftcations and shown on the bid drawings:
Fuel suppiy/flOing to the separate/elevated fuel day tanks complete with SOl'min capacity 
rotary hand pump (per day tank}, flexible hose, accessories, etc. and tfUerconnectfpn piping 
loTfrom the generating sets ind flowmeters, strainers, etc.
Interconnection of water supply to radiators from the domestic water source

Waste oil discharge to the oii«waier separator.
Smoke stack/pipe, insulation and associated structural steel supports

1 Let

C.3.0 Alr.condlllon and Ventilation Syalem

C.3.1
Alr>conditloning Unit for Containerized Control Room, Window inverter type, 14,000 kJ/hr 
cooling capacity complete with controls {infrared remote) and ether necessary accessories 
as described tn the technical soecifications.

1 Set

C.d.o Fire Flahtino System
C4.I Portable Fire Extinguishers, HCFC or Halotron 1. 7,1 kg (15lbs). non>explr/. multi shots, wall 

huno tvoe with bracket and mountino accessones 1 set

C.5.0
Domesbc water pipe, fittings, supports, valves and other accessories for Interconnection of 
the supplied equipment Including required excavation and bachflning works: test and 
disfection as descnbed in ^e technical speeffleabons and shown on the bid drawings

1 Lot

SUB-TOTAL C f&mnMnl In Wnrrt^l
Fuisl delivery site ci an eQuiomcnUmatenAis s^all be attbe oianl site stated above
rftbeie is a discreoancr^ on the nvmbers/unrts/sets/ouantities bebveen or arriono the technical orovisiori and Schedule of Recuirements fSORl $0R shall orevail 

a Bidders shall enter a code reoresentlOQ the Country of Ori^iiT of all iirioorted eoulomenL materiats and accessones 
t* Cost of Mu:cment,fre<a^t.>r^<BXe, etc. nolo Ptid pcnorensv Referlo SecbonlNrvstiucbcn To Bidder Clause T2

«** Unit Phce for Local Transboriation, Insurance and other focal costs tncidonUil to defiveiv of the floods from the Phil oort of entry to final deriverv site

Cofle Counliv Bf OWrfI

T

Name ol Firm

NATtor^AI. =CiVER CORPORATION

Name and Sfgnalure of Authorized Reoresentaliva

□3^
Oesignatiort



BIO OOCU^1£^/TS

SECTION V1I*SCMEDULG OP PtEQUiR£M£NT$

SECTION VII - SCHEDULE OF REQUIREMENTS 
SOR.2 * BREAKDOWN OP PRICES 

2 X 40 KW SIBOLO DIESEL POWER PLANT

SUPPir. DELf/ERY. INSTALIATIOM. 16 ST 4 COMMISSIQNINO OF FOUR (4) U MTS OP OlE SEl 
GENSETS FOR S60COQFP ANO OUIWANON DPP IN WESTERN VISAYAS INCLUDING ITS 
ASSOCrATEO 6LEOTRICAL 60U1PU6NT UNDER RACKACS 31

VKP:?Zl52Cl5a

Item No. DeserfpUon oFWorh orlAaterlals QTY.* UNIT

*

C
0
D
E

UNIT PRICE FOR GOODS AND RELATED SERVICES TO B£ SUPPLIED 
FROM ABROAD

UNIT PRICE FOR COODS AND RELATED SERVICES 
TO BE SUPPLIED FROM WITHIN THE PHILIPPINES TOTAL PRICE

Unit Price of Goods 
or Services 

Foreign Currency 
()"

Import Dudes & 
other Levies 

Imposed by PhQ. 
Govt

(Phil. Pesot

Value Added Tax 
and other Taxes 
Imposed by Phil. 

Govt 
(Phil.

Local Transport 
from Port to 
Oertvery Silo 

—(Phil. Peso)

Unit Price of 
Goods or 
Services 

(Phil. Peso)

Value Added Tax 
and otherTaxes 
Imposed by Phil. 

GovL
(Phil. Pesot

Local Transport 
fnsm Plant to 
Oerivery Site 

*^(Phd. Peso)

Forex Currency 
(6«C)

Lxal Currency Portion 
(Phil. Peso) 

({F+G+H} X C)or 
((|.J-K}xC)

(A) (B) (C) (0) (E) (1=1 (G) (M) (1) (j. (K| a) fM)
D. DTHFRFI FCTRITAI WORKS

D-1

Generator Control and Protecoon Panel complete with the required metering, moniioiing. 
control and protection devices, synchronizing module, tircun breaker and other 
appurtenances as desonbed in the Tachnlcaf SpecificaiiOAS, Technical Data Sheet and as 
shcnvh on the Bid Drawings indudmg installation works in the Conlrol Room

2 Sets 'RICE OR THIS 1 'EM SHALL BE 1 iCLVDEomin HA. f ABOVE

D.2
16KV Fuse Discohhect Switch with Ughinihg Arrester Combination complete wih Ihe 
required fuse link, brackets and accessories as described h> the Technical specrncations 
and Technical Data Sheets and as shown on the Bid Drawings including insiaiiation works

1 Lot

D.3

Power. Control and Instrumentation Cables complete with the required accessories for 
cabling works to interface the supplied equipment to the ensting 13.6W bus as described in 
the Technical Specifications. Technical Data Sheet and as shown on the Bid Drawings 
inctudlnq Insiaiiation works

1 Lot

—
0.4

Conduit Systern eoinpleta with the requited accessories for cabling works as desenoed In 
the Technical Specificatior>s and Technical Data Sheets and as shown on (he Bid Drawings 
includinq Installation works

1 Lot

0.5

Takeoff Structure complete with the required steel pole, cross arms, braces, bus 
conductor, line maierlats/hardware, termination kit and other accesssohos as desenbed In 
Technical Specifications. Technical Data Sheet and as shown on the Bid Drawings Including 
Installation works

1 Lot

0.6

Grounding Sysiem compleie with the required grounding cables, equipment bonding nser, 
exothermic welding materials, ground rods and other accessories as described In the 
Techntcal Specfflcattons and Technical Data Sheets and as shown on the Bid Drawings 
tndudino instanaoon works

1 Lot

0.7 Additional branch dreurt in the existing lightmg and power system of the plant for the new 
2 HP Ajr Conditioning Unit (to be installed Inside the control room) complete with the 
required oulieL cables, conduits, boxes and other fittings as desenbed in the Technical 
Speciftcations and as snown on the Bid Drawings including installation works

1 lot

SUB-TOTAL D
(Amount fn Words)

E. rr/ii wDRKR
E.1 Design and Construct (including artchor bolts and other relevant accessortos shown in 

the Bid Drawings)

a. Concrete foundation for 2x40 kW Gensets indudmg dram dllch and ail other relevant items 
shown in the drawinq T lot

E.2 Drainage System/Appurtonances
— —

a. Drain Pit 2 pcs
£.3 Other Btructuroa and FaclHtios

a "> » Daw Tank Aimnnn 1 Inl

SUB-TOTAL E
rAmmmtin WnrrlAt

U'lere Is & 9lscr$Dsncy on the numbsrs/unii$/s$(s/quamltles Derween or smong the lechnloal DTOvision and Schedule of Requirerrents (SOR). SOR shall prevail 
* Bidders shall enier a code representing the Coumry of Orfgln of all imported egulpmeni, msterfals and accessones 

M Cost erf equipmerl. freight insurance, etc. up to Phil, port of enUY> Refer to Sectiori iMnstruction To Bidder Clause 12
*** Unit Price for Local Transoo^tic1^' Insurance and other local costs incidental to delivery of the goods from the Phil port of entry to final delivery site

Country of Qnqin

Name of Firm

KATONAl POWER CORPORATWN

Name and Signature of Authorized Represantabve Designation



elOCH>:u,-^^^as

SeCTIOS VII'SCKEDUl.6 OF R£QUIR*f.1SNTS

SECTION VJI * SCHEDULE OP REQUIREMENTS 
SOR.2 - BREAKDOWN OP PRICES 

2 X 40 KW SIBOLO DIESEL POWER PLANT

SU ^FVr, 06L IVERY, LSSTAiiADO^i T6ST i COMMiSS»ONIN6 Of FOUR (4> UfflTS OF 
CEKS6TS FOR SiBOtO DPP A WO OUWANON DF*P IS WESTERN V<SAVA$ CNCtUDINO ITS 
A$$0CUTED ELECTRICAL EOU1PMENT UNDER PACKAGE 91

VSP2321S20$«

Item No Description of Work or Materials QTY.- UNIT

«

c
0
0
E

UNIT PRICE FOR GOODSANDREU
FROM Al

UEO SERVICES TO BE SUPPLIED 
BROAD

UNFT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPLIED PROM WITHIN THE PHILIPPINES TOTAL PRICE

Unit Price of Goods 
or Services 

Foreign Currency

(r

Import Duties &
Other Levies 

Imposed by Phil. 
Govt

Value Added Tax
and other Taxes 
Imposed Py Phil. 

Govt
fPhii. Peso!

Local Transport 
from Port to 
Deirvery Site 

'•’(Phil. Peso)

Unit Price of 
Goods or 
Services 

(Phil. Peso)

Vatue Added Tax
and other Taxes 
Imposed by Phil, 

Govt.

Local Transport 
from Plant to 
Delivery Site 

"•(Pna. Peso)

Forex Currency 
(ExC)

Local Currency Poftoh 
(Phil. Peso) 

({F-G.H>xC)or 
({l*J*K)xC)

(A) (B) (C) (D) (£) (f) (G) (H) w (j) (K) (L) (Ml
F- SPARE PARTS AND SPFCIftL/STAHDARO AND MISCELLANEOUS TOOl

P.1 MECHANICAL -- ------------
F.1.1 Spare Parts per Unit of 40 kW Modular Diesel Generating Set During the WdTartty 

Porlod (M-4,1: Part II * Technfcat Date Sheets. Mechanical Works of the Technical

a Air Filter Element (6 pesfslie) 2 Lot
6 LuOe Oil Filter Element (30pcs/sizoj 2 Lot
e Fuel Filter Efemeni (1$pcs/slze} 2 Lot
d Water Filter EiemenL (6 pcs/sizo) 2 Lot
e Fan Belt (3 pes/size) 2 Lot
f

-.9
h

Ahemator Belt f3pes/slze| 2 Lot
Coolant {4 Galfonl 2 Lot
Expected spares to Oe consumed dunnq the performance test 2 Lot

1. Other spare parts recommehded by Manufacturer 2 Lot --------------- - -
F.1.2

р.
b.
с.

Spare Parts per Total Units of 40 kW Modular Oleset Generating Set Supplied snd
0 silvered (M-4,3: Part ft • Tech n leal Oste Sh ee ta t Meeh a nical Works of (h e Tec h n1 cal 
SoeciftcationI
Fuel Injector Assembly 2 Pcs
Top Overhauling Kit 1 Set
Actuator 1 Set

d. Jacket Water Pump Repair Kit 1 Set
e.
1.

Lube Oil Pump Repair Kit t Set .. . ...
Kan Adaptor & Aoeessodes including Bearings 2 Sets

g. Rocker Gear Cover Gasket 12 Pcs ----------- --h. Thermostat 1 Set
1. Lub Oil Pump Switch 1 Set
1. Hoi Water Terrp. Swlcti 1 Set

k. Turpocharper Repair Kit 1 Set -
f,

m,

ExhauslManifotd Bellow 1 Set
Magneto Picknjp 1 Pc.

n Other spare paAs recommended by Manufacturer 1 Lot -
F.1.5

F.1.J.1
lAanufacturer's SnArlAl/Standenl Tnnls
Standard/Special Tools per Total Unita of 40 kW Modular DIasol Generating Set 
Supplied and Oelfvered (M-S.1:Part il - Tocnnical Data Shacls, Mechanical Works ol 
no Technical SoeerfIcalionI

a.

Poaabie computer (Minimum of Intel I7 Processor. 166B (1x16GB) DOR4 2660 MhtZ. 256 
GB PCIe MVMe SSD + 1 16 SATA S400RPM 2.5' INCH, 13*-15.6* screen size & with (he 
stesl pre'Insialled windows operating system corrpatble with manufacturer's./or Supplier's 
software) needed in programming the gonset control settng (complete with licensed CO* 
%OM drive dongles of gen set control system) and electrenic/dlgital governing system 
nciuding other digital components (hat require exclusive pregrams from the Manufacturer 
and/or Supplier with free update throughout the cp«ratir>g life of the gensel

1 Set

b.

KlnfM*

)ther tools recommended by the ktanufaeturer 1 Lot

• Bidders snail enters coda represenUn^ the Country of Origin cf all iiriporred ecuipmeni. materials and accessories 
*« Cost of equipmeriL freighi Insurance, etc. up to Phil, port of ertby. Refer to $ecUor> IMnsiructioo To Bidder Clause 12

m Unit Price for Local Transpodalfon, Irtsurance and other local costs inodental (o delrveiy of the goods from the Phil port of entry ip final delivery site

Namo of Firm

NATlO.SAl. POWER CORPORATION

Name artd Sigrtaiure of Authorized Representative

m
Designation

vnk$b-sop-3



eio oocuhiENTs

UCriOs vn.$CH60ui6 C# ReQU:R6U£NT$

SECTION VII * SCHEDULE OP REQUIREMENTS 
SOR.2 • BREAKDOWN OP PRICES 

2 X 40 KW SIBOLO DIESEL POWER PLANT

SOPPVV, 051W6RV, tNSTiUATtOM. T6ST & COMMJ5SfON!N<5 OF FOUR (4) UNITS OF C«S&. 
OSNSfTS FOR S3 OCO 0» *N0 GU WAhOH 0 PP IN WESTERN VISAYASINCLUDWG fTS 
ASSOCUTEO ELECTRIC4J. £QUL»UgNT UNOSR PACKAGE 31

V*aR22ZtS20$«

• UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED 
FROM ABROAD

UNTT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPUED FROM WITHIN THE PHILIPPINES TOTAL PRICE

hem No. Description of Work or Materials QTY.-UNIT C
0
0
E

Unit Price of Goods 
or Services 

Foreign Currency
(r

Import Dubes S 
other Levies 

Imposed by Phil. 
Govt

fPhii. Peso)

Value Added Tax 
and other Taxes 
Imposed by Phil, 

Govt 
fPhii

Local Transport 
from Port to 
Delivery Site 
'“(Pna. Peso)

Unit Pnce Of 
Goods or 
Services 

(Phil Peso)

Value Added Tax 
3hd other Taxes 
Imposed by Phil. 

Govt
fPhil. Peso)

Local Transport 
from Plant to 
Oefivery Site 

***(PhJ. Peso)

Forex Currency 
{ExC)

Local CuTreocy Poison 
(Pftil. Peso) 

((F,<3*H)«C)or 
«I.J.K)xC)

(A) (B) (C) (D) (E) (F) (G) (H) (1) (j) (K) (L) (M)

F.2 ELECTRICAL SPARE PARTS |E*«.0 of Part II* Technical Data SheeL Electrtcal Works
of ihe Technical Speelfcationsl

a. GeneratorClrcuit Breaker for Generator Control and Protection Panel of 40kW 0/G Set 1 Set
b. GCPP Module/Cofitfoiler with installed software for 40 kV/ 0/G Set 1 Set
r Antnmatlr Vnhaan Reoulatnr fAVRt for 40 hW Drft Set 1 Sfl
d RiVaijnnrRevAlvIno HiivlAAforan kW n/G 1

SUB.TOTAL F
(Amount In Words)

G. MISCELLANEOUS WORKS
G.1 Job Site Cameras, complete with an the necessary accessories and peripherals, spare 1 

tools, inslallalion and testing for the proper operation and mair>ienance In accordance wuh 
the Specifications and Technical Data Sheets for the provision of the lotloiving:

1 Lota. Consuuciion Carneras (2 Sets), complete with the required accessories and peripherals;
b. SDHC Memory Cards, complete with the required storage capacity and spares: and.
c. Alkaline Ballerles, complete with Iho required quantities and spares.

G.2 Tagging and/or Labels lor Equipment. Valves. Piping, instruments and its fixing accessories 
as desenbed in the bid documents or shown on the drawings. 1 Lot

C.3 Painting for Fuel Oil Piping & Equipment, Water Piping, Waste OH Piping, its associated 
valves, fittings, supports end other accessories Including touch*upfor factory painted 
equipment and accessories as descriOed in the technical specifications or shown on the

1 Lot

G.4 Conduct training at site of at least Four (4) NPC personnel to be conducted by expert/s who 
are knowfedgesDie and trained by the gensel manufacturer or his authodaed distributor 
including equipment auxiliaries.

1 Lot

G.S Conduct Testing & Commissioning Including testlnstruments and other services as 
dosenbed in the technical specifications. t Lot

SUB-TOTAL G
{Amount In Words)

GRAND TOTAL
^Amount in Words)

Notes; Final deitvc^ sfte of an oouipmeni/materiais shafi be af the plant sHe stated above
If there is a discrepancy an the ni/mbe/s/unii&rsets/qusnlitiesberween orarror^g the (eohnieal provision and Schedule of Requirements fSOR), SOR shall prevail 

• Bidders shall enter a code representing the Country of Origin of dH imported equipment, materials and accessories 
M Cost of equipment, freight, insurance, etc. up to Phil, port of entry. Refer to Section ll*lnstructlon To Bidder Clause 12

Unit Pnce for Local Transportation, insurance and other local costs incidental to delivery of the goods from the Phil port of entry to final deliver site

Code Country of Origin

Name of Fin Name and Signature of Authohzed RepresentaUve Designation

NATIONAL POWER CORPORATION DTii V(NS«.50R-4



BIO oocur^Er^s

SECPON Viu^HeOUlE 0^ f<EQUI<tEf/Er«TS

SECTION VII - SCHEDULE OF REQUIREMENTS 
SOR.2 * BREAKDOWN OF PRICES 

2 X 50 KW GUlWANON DIESEL POWER PLANT

SU PPLY, DELLERY. INSTAUADON. TEST & C0MUISS>0>J INO Of f OU R {*) UNITS OF DiESEL 
OENSETS fOR SSOCO DPP AMO GUfWANON DPP IN WESTERN VlSAVAS INCLUDING ITS 
ASSOCIATED ELECTRICAL EOUIPMsNT UNDER PACKAGE 31

V4P23Z1S:0S«

Item No. DescrlpUori of Work orMaterfals * QTY.-UNIT

•

c
0
D
E

U NIT P RICE FO R CO OOS AN 0 RELATED SERVl C E$ TO B E SUPP L1 ED 
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPLIED FROM WITHIN THE PHILIPPINES TOTAL PRICE

Unit Price of Goods 
or Services 

Foreign Currency

(r

Import Duties &
other Levies 

Imposed by Phil. 
Govt

fPhll. Pa^oI

Value Added Tax
and other Taxes 
Imposed by Phfl. 

Govt.
rPhil. Pesol

Loul Transport 
from Port to 
OollverySllo 

•"(Phil. Peso)

Unit Price of 
Goods or 
Services 

(Phil. Peso)

Value Added Tax 
and other Taxes 
Imposed by Phil. 

Govt
fPhiJ. Pesol

Local Transport 
from Plant to 
Delivery Site 

"•(Phil. Peso)

Forex Currency 
(ExC)

Local Currsnery Portion 
(Phil. Peso) 

({P*G*H>xC)or 
((l*J.K) X C)

(A) (Bl (C) — - (E) (F) (G) (H) (1) Ul IKt (Ll (Ml
A.

A.1
QEN6RATING SETfSI
SO kW Prime Power Output Modular Diesel Generating SeUdOQ RPM. tn*nne multk 
cylinder. 460V, 3'phase, 60 hens, equipped Mlh turbocharger, charge air cooler, 
electronic governor, direct fuel injection, sound atlenuated and weatherproof enclosure 
and complete with associated auxitlarv equipment for lubricating system, ervgine cooling 
system. Intake air and eiihaust gas system, fuei oil supply system, controls ana 
protectior) devices (generator control 6 protection panel, auuifary motor control 
monitoring & protection equipment & Hs accessories), instruction manuals fncl. 
Installation works & alionment and other accessories as described in the technical

2 sets

SUB-TOTAL A
fAmoont In Wordsi

B. POWER TRANSFORMERISi
B.1 75 kVA Generator Transformer. 4B0V/13.6kV, 3-phase, 60 Hz complete with the 

required accessories, protection relays and other appurtenances as described in the 
Technical Spec/»cation$. IDS and as shown on the Bid Drawinqs tncKidinq installation

2 Sets

SUB-TOTALS
f Amount In WnrrtsI

C. OTHER MECHANICAL WORKS
C.1.0 Fuel od, lubncating oii. lubricants, cootani chemicals and otiier consumables required 

during the initial ftitmg. startnjp. pre-lest and pre-commissioning including fuel oil to be 
used during a re-test of performance test as described in Clause GW-9.0 of the 
technical specrticatlons.

1 lot
PRI 'S OF This ITEh SHALL BEINCL UDED IN ITEM A fABOVE

C.2.Q Fuel Oil Supply Storage and Trar>sfer System

-
C.2.1

C.2.2

a.

b.

c.

d.

Day Tank. 1000 liters capacity complete wth manhole, inlet and outiet nozzJe, nozzles 
fervent overflow, drain arkd level gauge/swtehcomplete with fittjr>g$ connections inci 
fieiribie hoses arid other accessories as required In the technical specifications.

2 Sets

1 Lot

Pipe, fittings, supports, valves and other accessories for interconnection of the suppiced 
equipment including required excavation and backfilling works as desenbed in the 
technical spedficaoons and shown on the Oid drawings:

Fuel suDpiy/ffiling to the separate/eievated fuel day tanks complete with SOtimin 
capacity rotary hand pump (per day lank), flexible hose, accesso/les, etc. and 
interecnnecUon piping to/from the generating sets mcl. flowmeters, strainers, etc. 
fnierconnectlon of water supply to radiators from the domestic water source

Waste oil discharge to the oil-water separator.
Smoke siackfpipe. insulation and associated structural steel supports

—

-

C.3.0 Alr-condltlon and Ventilation System —
C.3.1

■cTao"

Air-conditioning UmlforContalnenzed Control Room, Window inverter type, 14,000 kjfhr 
cooling capacity complete with controls (Infrared remote) and othernecessary 
accessories as described In the technical soeciflcations.

1 Set

Fire Fighting System

C.4.1 Portable Fite Extinguishers. HCFC or Haiotron 1, 7.1 kg (ISIbs), non-expiry. mulB shots,
wnllhiinn tvn® wilh hrsrfc®» and mnifmino 1 set

—
C.5,0

Domestic water pipe, fittings, supports, verves and other accessories for interconnection 
of the supplied equipment in eluding required excavation and backfiling works: test and
disffrtiOfi ns in rh« if»nhnlnfl( snA»riflrj«iinns and chnwrt rn ihn hid

1 Lot

SUB-TOTAL C

If ttiere is a discrepancy on iFie oumDors/uniis/sets/quantities bstwean or ariong die Technical provisfon and Schedule of Redufrerrens (SOR). $OR shan prevail 
* Bidders shall enier a code represenUng (he Country of Ongm of ad imported equipment, maierlais and accessodes 

M Cosi of equip men L Ireiqnt, insurance, elc. up to Phil, portof entiv- Refer to Section iMnsiruction To Bidder Clause 12
Urkit PdcQ for Local Transpadaoon, insurance and other local costs intidentaJ to defivery of the goods from the Phil port of enuy to final delivery site

Country of Odom

Name of Rrm

HATTONAL PQWEfl CORPORATION

Name and Sigrrature of Authorized Represeniative

□I:
OesignatioiT



Bid documbmts

secrtOM Vii4CHgDUL6 OB BEQUlRgUENTS

SECTION VII - SCHEDULE OF REQUIREMENTS 
SOR.2 - BREAKDOWN OF PRICES 

2 X 50 KW GUlWANON DIESEL POWER PLANT

SUP^V. OEUVERr, INSTAUATION, tEST i CO>p1MISS10NIHQ OF FOUR (4) UNITS OF DIESfil 
GBNSgTS FOR Si&OtO DPP A NO QUiWANON OPP IN WESTERN VISAYAS INCLUDING US 
ASSOClATSO ELECTRICAL EQUIPMENT UNDER PACKAGE 31

V«P22Z1S20S«

Item No. Description of Work or M.l.rials OTY.- UWT

•

C
0
D
E

UNFT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED 
FROMABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPLIED FROM WITHIN THE PHILIPPINES TOTAL PRICE

Unit Price of Goods 
orSerwees 

Foreign Currency

(r

Import Dudes & 
other Levies 

Imposed by PhO, 
Govt

fPhl. PesoT

Value Added Tax 
and other Taxes 
Imposed by PhJ. 

Govt
fPhl. Pesoi

Local Transport 
from Port to 
Delivery Site 

***{Phli. Peso)

Unit Price cf 
Goods or 
Services 

(Phil. Peso)

Value Added Tax 
and other Taxes 
Imposed by PhH, 

Govt
fPhii. Peso!

Local Tronspen 
from Plant to 
Delivery Site 

"•(Phil, Peso)

Forex Currency 
(ExC)

Local Currency Portion 
(Phil. Peso) 

((F*G*H)x C) or 
({l*J*K) X C)

(A) IBl (Cl (□I (6) IFl (G| (Ml (II (ji (K) (U (M)
D. OTHFR FtFCTRICAL WORKS

0.1

Generator Control and Protection Panel completawrth the required metering, monitoring 
control and protection devices, synchronizing module, circuit breaker and other 
appurtenances as descnbed in the Technical Specifications. Technical Data Sheet and 
as shown on the Bid Drawings indudinq installation works in the Control Room

2 Sets petit. e OF THIS ITEM SHALL BE mCl

11

1 ABOVE

D.2
1SW Fuse Disconnect Switch with Lightning Arrester Comblnatjori complete with (he 
required fuse link, brackets and accessories as described In the Technical spec^catlons 
and Technical Data Sheets and as shown on the Bid Drawings including installation

1 Lot

D.3

Power. Control and Instrumentat^n Cables camplote wi(h the required accessories for 
cabling works to frtierface the supplied equipment to the 13.6KV bus as described in the 
Technical Speofications, Technical Data Sheet and as shown on ihe Bid Drawings 
InrJfirtinn In^tnlhlinn works

1 Lot

0.4
Conduit System compleie with the required accessories for eabimg works as describee 
in the Technical Specifications and Technical Data Sheets and as shown on the Bid 
^rawir^«« InrlKHIno fft«ra1lalirin wr>rk«i

1 Lot

—
D.S

0.6

Take>Off Structure complete with the required steel pole, cross arms, braces, bus 
conductor, line rnaterlals/harmvare. termination Ui and other accesssorles as desciibeo 
'm Technical Specifications and Technical Data Sheet and as shown on the Bid Drawings 
inrlurtinn InslallAtlnn wnrk.s

1 Lot

..............-Grounding System complete vnth the required grounding cables, equipment bonding 
riser, exothermic welding materials, ground rods and other accessories as desorbed in 
the Technical Specifications and Technical Data Sheets and as shown on the Bid 
nrsiwiATiA jriYlitrlinn Ifl^TsIlAnon works

1 lot

—
0.7

Additional branch circuit In the existing lighting and p^er system cf the plant for the 
new 2 HP Air Conditioning Unit (to be instated inside The control room) complete
with the required outfeL cables, conduits, boxes and other fittings as described in the 
Technical Speeiflcatipns and as showri on the Bid Drawings including installation works

1 LOl

SUB-TOTAL 0
(Amount In Words)

E. CfVIl WORKS
E.1 Design and Construct (Including anchor belts and other relevant accessories 

shown in the Bid Drawings)

a. Concrete foundation for 2x40 kW Gensels including drain d>tch and all other relevant 
items shown in Ihe drawling 1 lot

b. Concrete foundation tor 2x75 kVA Generator Transfarmers; 1 lot

E.2 Drainage SystemfAppurtenances

a. Drain PH 2 pos

E.3 Other Structures and Facilities

a. 2 X Day Tank Support 1 lot

SUB-TOTAL E
fAmount in Wnrdsi

NoiEs: Finsi Geiive/y siiG 2ii ecuifiirient/maiciiais shall be ai (he piaAi site staled above
If there Is a discrepancy on (he humbers/uAits/sets/guanUUes bebveen or anions (he technical p^ovisioA and Schedule of Requirements ($OR). SOR shall prevail 

• Bidders shall enier a code representing the Couniry of Origin ofaJl imported equipment, materials and accessones 
** Cost of equipment, freight, insurance, etc, up to Phil, port of entry. Refer to Section iMnstrucUon To Bidder Clausa t2

*** Unit Price for Local Transocrialion, insurance and other local costs incidental to delivery of the goods from the Phil port of entry to final delivery $j(e

Country of Origin

Name of Firm

NATlCWl POWER CORPORATtON

Name and Signature of Authorized Representative

Pit
Designation



BlOC>OCUVgKr$

SeCTtON VIWSCHgDULE OF REOUrReWENTS

SECTION Vll - SCHEDULE OP REQUIREMENTS 
SOR.2 - BREAKDOWN OP PRICES 

2 X SO KW GUlWANON DIESEL POWER PLANT

CSLf/EffV. CNSTALUTXJV, test & COWMtSSIONI>^ Of FOUR (i) USfTSOF DiSSEL 
CSn $ET S for sea.0 O PP <.S0 CU O PP in we stern VISAYAS INCI.UD I NO as
ASSOCtfcTEO EI.ECTRCSU. BQU:PWSNT UNOSft P^CMCS 51

Vr4P32Z15M$«

fieir Ko. Description of Woric or Materials QTY.. UNIT

*

C
0
0
E

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUEO 
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPLIED PROM WITHIN mS PHILIPPINES TOTAL PRICE

Unit Price of Goods 
or Services 

Foreign Cuaency 
()”

Import Duties & 
other Levies 

Imposed by Phil. 
GovL

rPhil. Peso!

Value Added Tax 
and other Taxes 
Imposed by Phil. 

GovL
fPhll. Peso)

Local Transport 
from Port to 
Delivery Site 

w(Phif, Peso)

Unit Ph'ce of 
Goods or 
Services 

(Phil. Peso)

Value Added Tax 
and other Taxes 
Imposed by Ph3. 

GovL
fPhil, Peso)

Local Transpod 
from Ptantio 
Deirvery Site 
“(Phil. Peso)

Forex Cuaency 
(ExC)

Local Currency Portion 
(Phil. Peso) 

{{F*G*H} X C) or 
((f*J*K)xC)

(A) (81 (C) (D| (8) (F) (S) (H) (1) (j) (K) (L) (M)
F. SPARF PARTS ANn SPFHIAl /STANDARD AND MISCELLANEOUS TOOL

F.1 MFCHANirtAI
F.J.1 Spare Pans per Unit of SdkW Modular Olesol Oenerating Set During the Warranty 

Period {hM.2; Part II • Technical Data Sheets. Meehanicat Works of the Technical

a. Air Filter Element (6 pcs/sizel 2 Lot

b. Lube Oil Flllof Eiernent |30pcs/slze) 2 Lot

c. Fuel Filter Element (IS ocsfsizel 2 Lot

d. Water Filler Element, (6pcs/slzel 2 Lot

e. Fan Beit|3oce/slze1 2 Lot

f. Alternator Belt (3pc$/$1ze| 2 Lot

_____ g;
h,

CoolenKA Gallon) 2 Lot
Expected spares to be consumed during the performance test 2 Lot

1. Other spare parts recommended Ov Manufacturer 2 Lot

F-1.2 Spare Pans per Total Units of 50 kW Modular Olesei Generating Set Supplied and 
Ofiftvered Part II • Technical Data Shoeta, Mechanical Worka of the
Tenhniral Snnn fflcatlnnl

a. Fuel Injector Assembry 2 Pea

p. Top Overhauling Kit 1 Sei

c. Actuator 1 Se[

d. Jacket Water Pump Repair Kit 1 Set

e. Lube Oil Pump Repair Kit 1 Set

f. Fan Adaptor & Aecessohes including Gearings 2 Sets

fl. Rocker Gear Cover Gasket 12 Pcs
h. Thermostat 1 Set
j. Lub Oil Pump Switch 1 Set

)• Hot Water Temp. Switch t Set

k. Turbochan]er Repair Kit 1 Set

I, Exhaust Manifold Bellow 1 Set

m. Magnetic Plck*vp 1 Pc.

n. Outer spare parts recommended by Manufacturer T Lot
FIT ManufAnhirer's Srv*rmifSMnriarr1 Tonis

F.1.3.1 Standsrd/Speclal Tools per Total Units of 40 kW Modular Diesel Generating Set 
Supplied and Delivered (M^.1 :Part II - Techriicaf Data Sheets, Mechanical Works c< 
Ihe TnohnlcAl Snertflnatlnnl

a.

Portable computer (Atnimum of Intel 17 Processor, 16GB (1x16GB) ODR4 2666 MH2, 
2S6 66 PCIe NVMe SSD - 1 TE SATA 5400 RPM 2.5" INCH. T3*-15.6’ screen stze 6 
with the latest preinstalled wind^ivs operating system compatible wth manufacturer's/or 
Supplier's sofTivare) needed in programming the genset control setting (complete with 
licensed C^ROM drive dongles of gehset control system) and electroniqidlgitai 
governing system including other digital components that require exclusive programs 
from the Manufacturerand/or SuppGer with free update throughout the operating L-fe of

1 Set

0. Other tools recommended by the Manufacturer 1 Lot

Notes; Final detivery site of all equiprrierii/mdtensis shall at the plant srle stated above
If there is a discrepancy on the oumbers/units/sets/guantities between or among the technical provision and Schedule of Requirements {50R), SOR shall prevail 

• Siddera Shan enter a code representing me Country of Odgin of ail imported eouipment. maienais and accessories 
** Cost of equipment, fre^ht insurance, etc. up to PhJ. port of entry. Refer to Section ll'lnstaictlon To Bidder Clause 12

*** Unit Price for Local Transportation, insurance and other local costs incidental to delivery of me goods from the Phil port of entry to final deirvery site

Code CouftUv of Origin

Name of Firm Name and Signature of Authorized RepreserMative Oesignatiort

NATIONAL POWER CORPORATION EUp
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SBCWN V1I-SCMHDIA6 OP ft6QUifteM6NTS

SECTION VII •SCHEDULE OF REQUIREMENTS 
SOR.2 - BREAKDOWN OF PRICES 

2 X 50 KW GUlWANON DIESEL POWER PUNT

SUPPLY, OEIVERY, INSTALLATION. TEST i COMUlSSlONiNO OP POUR f4)UNITS OF DigSEt 
OENSSTS POR SiSOlO opr AND OUrWANON OP? IS WESTERS VISAYAS INCLUDING ITS 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER PACKAGE St

VnP2J2i5?0S«

* UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUED 
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPLIED FROM WITHIN THE PHILIPPINES TOTAL PRICE

Item Ko. Description of Work or Materials QTY.- UN(T C
0
B
E

Unit Price of Goods 
or Services 

Foreign Currency

(r

Import Duties & 
other Levies 

Imposed by Phil. 
Govt

fPhli. Pesot

Value Added Tax 
and other Taxes 
Imposed by Phil. 

Govt
fPnii. PesoJ

Local Transport 
from Port to 
DeCvery Site 
’•‘(Phil. Peso)

Unit Price Of 
Goods or 
Services 

(Phil. Peso)

Value Added Tax 
and otherTaxes 
Imposed by Phil. 

Govt
(Phil. Pesoi

Local Transport 
from Plant to 
Delivery Site 

"(Phil. Peso)

Forex Currency 
(G*C)

Local Currency Portion 
(Phil. Peso) 

({F*G*H>xC) or 
{(l+j*K) xC)

(A) (61 (Cl (D| (El (FI «31 (HI (11 (j) (K1

F.2 ELECTRICAL SPARE PARTS (E4.0 Of Part IT-Technical Data Sheet, Electrical
Wi^rlt« of fh« Ti*rhnl(*il AHnnsI

a. Generator Circuit Breaker for Generator Control and Protection Panel of SOkW D/G Set 1 Set
b nr.PP »Aylijl(yrilr>lirMI»r with ihhiallhfl 'nffwSPh (nr Sll kW D/fi Set 1 Set
c Aittivnatin Vnhann Rnoutalnr ravPl inf rin hW fl/G 1 Set
rt ftntariivirRAvAtvino OIivIa^ fnr VI kW 0/G Set 1 Sai

SUB-TOTAL F
(Amount In Words}

G. MSflFl 1 ANFOIIS WORKS
G.1 Job Site Carrieras. complete with aH the necessary accessones arid penpherels, ^are / 

toots, tfistaiiatton and testing for the proper operation and maintenance m accordance 
with the Specifications and Technical Data Sheets for the pravtsion of the ftflowing:

1 lot
a Construction Cameras (2 Sets), comolelo with the required accessories and penpherals:

0 SOHC Memory Cards, complete with the required storage caoadty and spares: and.

c Alkaline BaReries. complete with lha required quantities and spares.

G2 Tagging aod/qr Labels for Equipment Valves, Piping. Instruments and itsfedng 
accessories as described in the bid documents or shown on the drawings. 1 Lot

G.3 Painting for Fuel Oil Piping 5 Equipment. Water Piping. Waste Oil Piping, its assodaied 
valves, fittings, supports and ptner accessories including touch-up for factory painted 
equipment and accessories as described in the technical speefneatiens or shown on the 
drawings.

1 Lot

G.i Conduct training at site of at least Four (4) npc personnel to be conducted by expert/s 
wfio are knowiedgeabte and trained by the gensei manufacturer or hts authorized 
distributor including equipment auxitiaries.

1 Lot

6.S Conduct Testing & Commissioning including test instruments and other services as 
He<rnhW(i in the lArhniral snertftcabons. 1 Lot

SUB-TOTAL G
(Amount in Words)

GRAND TOTAL
(Amount in Words)

es; Finsi dsifverr sits of sn oouiontonViTiaierijIs shall be a( the plani srte staled above
If there Is a discreparicy oo the numbers/uriiis/sets/duanttlee Oebveen or among the technical provision and Schedule of Reouirernents (SOR), SOR shall prevail 

• Bidders shad enter a code reoresenting the Country of Ongm of air imported eouipment materials arid accessones 
w Cost of edutpment. freight, insurance, etc. up to Phil, port of entry. Refer to Section IMnstrucbon To Bidder Clause 12

**t unit Price for Local Transportation, insurance and other local costs inddentaJ to derivery of the goods from the Phil port of entry to final delivery Site

Country of Ongin

Name Firm Name and Sigoaiure of Authorized Representative Dest9ndlion

NATIONAL POWER CORPORATION CB
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SECTION VIII - Bidding Forms

TABLE OF CONTENTS

NPCSF-GOODS-01 - Checklist of Technical and Financial 
Requirements for Bidders

Envelope

NPCSF-GOODS-02 - List of all Ongoing Government & Private 
Including Contracts Awarded but not yet Started

Contracts

NPCSF-GOODS-03 - Statement of the bidder’s Single Largest 
Contract (SLCC) similar to the contract to be bid

Completed

NPCSF-GOODS-04 - Computation of Net Financial Contracting Capacity (NFCC)

NPCSF-GOODS-05 - Joint Venture Agreement

NPCSF-GOODS-O6a - Form of Bid Security ; Bank Guarantee

NPCSF-GOODS-O6b Form of Bid Security : Surety Bond

NPCSF-GOODS-06C - Bid Securing Declaration Form

NPCSF-GOODS-07 Omnibus Sworn Statement (Revised)

NPCSF-GOODS-08 - Bid Letter

Sample Form - Bank Guarantee Form for Advance Payment

Sample Form - Certification from DTI as Domestic Bidder
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SECTION VIII - BIDDING FORMS

SUPPLY. DELIVERY, INSTALLATION, TEST & 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP22Z1520Se

Standard Form No: NPCSF-GOODS-01

A.
1.

Checklist of Technical & Financial Envelope ReauirBments for Bidders

THE 1st envelope (TECHNICAL COMPONENT) SHALL CONTAIN THE FOLLOWING: 
Eligibility Documents
a. (Class A)
^ Any of the following:

® PhilGEPS Certificate of Registration and Membership under Platinum Category in
accordance with Section 8.5.2 of the IRR;

OR:

• The following updated and valid Class “A" eligibility documents enumerated under “Annex
A” of the Platinum Membership;

■ Registration Certificate from the Securities and Exchange Commission (SEC) for 
corporations, Department of Trade and Industry (DTI) for sole proprietorship, or 
Cooperative Development Authority (CDA) for cooperatives;

B Mayor's/Business permit issued by the city or municipality where the principal place of 
business of the prospective bidder is located, or the equivalent document for Exclusive 
Economic Zones or Areas.
In cases of recently expired Mayor’s/Business permits, it shall be accepted together 
with the official receipt as proof that the bidder has applied for renewal within the period 
prescribed by the concerned local government unit, provided that the renewed permit 
shall be submitted as a post qualification requirement in accordance with Section 34 2 
of the Revised IRR of RA 9184.

■ The prospective bidder's audited financial statements, showing, among others, the 
prospective bidder’s total and current assets and liabilities, stamped “received” by the 
BIR or its duly accredited and authorized institutions, for the preceding calendar year 
which should not be earlier than two (2) years from the date of bid submission.

■ Tax clearance per Executive Order 398, Series of 2005, as finally reviewed and 
approved by the BIR or as stated under GPPB NPM-039-2014, for Non-Resident 
Foreign Corporation (NRFC) and Non-Resident Alien Not Engaged in Trade or 
Business (NRANETB), a Delinquency Verification Certificate may be submitted as a 
form of Tax Clearance:

OR:
® A combination thereof

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

(The Single Largest Completed Contract (SLCC) as declared by the bidder shall be verified and validated to 
ascertain such completed contract. Hence, bidders must ensure access to sites of such projects/equipment to 
NPC representatives for verification and validation purposes during post-qualification process.
It shall be a ground for disqualification, if verification and validation cannot be conducted for reasons 
attributable to the Bidder.)

Page 1 of 3

This Checklist of Requirements shall be provided to prospective suppliers/contractors including all forms. Suppliers/contractors are 
encouraged to consult this checklist before submitting their proposals on the deadline for the submission and receipt of offers.
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Standard Form No: NPCSF-GOODS-01

> Duly signed computation of its Net Financial Contracting Capacity (NFCC) at least equal to the 
ABC (NPCSF-GOODS-04) or a Committed Line of Credit (CLC) at least equal to ten percent 
(10%) of the ABC, issued by a Universal or Commercial Bank; If the Bidder opted to submit a 
Committed Line of Credit (CLC), the bidder must submit a granted credit line valid/effective at 
the date of bidding.

b. (Class B)
^ For Joint Venture (if applicable), any of the following:

• Valid Joint Venture Agreement (NPCSF-GOODS-05)
OR

• Notarized statements from all the potential joint venture partners stating that they will enter 
into and abide by the provisions of the JVA, if awarded the contract

y Certification from the relevant government office of their country stating that Filipinos are 
allowed to participate in their government procurement activities for the same item/product (For 
foreign bidders claiming eligibility by reason of their country's extension of reciprocal rights to 
Filipinos)

2. Technical Documents
y 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: (NFCSF-GOODS-O6a) - 2% of ABC;
OR

• Surety Bond callable upon demand Issued by a reputable surety or insurance company 
(NFCSF-GOODS-O6b) - 5% of ABC. with

m 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, M-2.0, Annexes A.1 to 
A.3 for Mechanical Works and Sections E-1.0 and E-2.0 for Electrical Works, Section VI - Part 
II Technical Data Sheets;

Page 2 of 3

This Checklist of Requirements shall be provided to prospective suppliers/contractors including all forms. Suppliers/contractors are 
encouraged to consult this checklist before submitting their proposals on the deadline for the submission and receipt of offers.
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^ Complete eligibility documents of the proposed subcontractor, if any

B. THE 2m ENVELOPE (FINANCIAL COMPONENT) SHALL CONTAIN THE FOLLOWING:
^ Duly signed Bid Letter indicating the total bid amount in accordance with the prescribed form 

(NPCSF-GOODS-06)
> Duly signed and completely filled-out Schedule of Requirement (Section VII) indicating the unit 

and total prices per item and the total amount in the prescribed Price Schedule form.
^ For Domestic Bidder claiming for domestic preference:

• Letter address to the BAG claiming for preference

9 Certification from DTI as Domestic Bidder in accordance with the prescribed forms provided

CONDITIONS:

1. Each Bidder shall submit Two (2) copies of the first and second components of its Bid, marked Original and photocopy. Only 
the original copy will be read and considered for the bid. Any misplaced document outside of the Original copy will not be 
considered. The photocopy is ONLY FOR REFERENCE. NPC may request additional hard copies and/or electronic copies of 
the Bid. However, failure of the Bidders to comply with the said request shall not be a ground for disqualification.

2. In the case of foreign bidders, the eligibility requirements under Class “A" Documents (except for Tax Clearance) may be 
substituted by the appropriate equivalent documents, if any, issued by the country of the foreign bidder concerned. The 
eligibility requirements or statements, the bids, and all other documents to be submitted to the BAC must be in English. If the 
eligibility requirements or statements, the bids, and all other documents submitted to the BAC are in foreign language other 
than English, it must be accompanied by a translation of the documents in English. The documents shall be translated by the 
relevant foreign government agency, the foreign government agency authorized to translate documents, or a registered 
translator in the foreign bidder's country; and shall be authenticated by the appropriate Philippine foreign service 
establishment/post or the equivalent office having jurisdiction over the foreign bidder's affairs in the Philippines.

These documents shall be accompanied by a Sworn Statement in a form prescribed by the GPPB stating that the documents 
submitted are complete and authentic copies of the original, and all statements and information provided therein are true and 
correct. Upon receipt of the said documents, the PhilGEPS shall process the same in accordance with the guidelines on the 
Government of the Philippines - Official Merchants Registry (GoP-OMR).

3. A Bidder not submitting bid for reason that his cost estimate is higher than the ABC, is required to submit his letter of non- 
participation/regref supported by corresponding detailed estimates. Failure to submit the two (2) documents shall be 
understood as acts that tend to defeat the purpose of public bidding without valid reason as stated under Section 69.1.(i) of the 
revised IRR of R.A. 9184.

Page 3 of 3

This Checklist of 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.
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Standard Form Number: NPCSF-GOODS-02

List of All Ongoing Government and Private Contracts Including Contract Awarded But Not Yet Started

Business Name :
Business Address

Name of Contract/
Project Cost

a. Owner’s Name
b. Address
c. Telephone Nos.

Nature of Work

Bidder’s Role a. Date Awarded
b. Dale Started
c. Date of Completion or 

Contract Duration/ Date 
of Delivery

Value of Outstanding 
Works / Undelivered 

PortionDescription %

Government

Private

Total Cost I

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 deciaration will be a ground for disqualification of bid.

Note; This statement shall be supported with the following documents for all the contract(s) slated above which shall be submitted during Post-qualification:
1. Conlract/Purchase Order and/or Notice of Award
2. Certification coming from the project owner/client that the performance is satisfactory as of the bidding date.

Submitted by ;
(Printed Name 8 Signature)

Designation
Date
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Standard Form Number: NPCSF-GOODS-02

List of All Ongoing Government and Private Contracts Including Contract Awarded But Not Yet Started

Business Name : ___________________________
Business Address

Name of Contract/
Project Cost

a. Owner's Name
b. Address
c. Telephone Nos.

Nature of Work

Bidder's Role a. Date Awarded
b. Date Started
c. Date of Completion or 

Contract Duration/ Date 
of Delivery

Value of Outstanding 
Works / Undelivered 

PortionDescription %

Government

Private

Total Cost

The bidder shall declare in this form all his on-going government and private contracts including contracts 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 conlract{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/client that the performance is satisfactory as of the bidding date.

Submitted by

Designation
Date

(Printed Name S Signature)
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Standard Form Number NPCSF-GOODS-03

The Statement of the bidder’s Single Largest Completed Contract (SLCC) similar to the contract to be bid
Business Name 
Business Address

Name of Contract
a. Owner’s Name
b. Address
c. Telephone Nos.

Nature of Work

Contractor’s Role

Description

a. Amount at Award
b. Amount at Completion
c. Duration

a. Date Awarded
b. Contract Effectivity
c. Date Completed

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

stated above shall be submitted during Bid Opening.

Submitted by

Designation
Date

(Primed Name & Signature)
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Standard Form Number NPCSF-GOODS-04

NET FINANCIAL CONTRACTING CAPACITY (NFCC)

A, Summary of the Supplier's/Distributor's/Manufacturer’s assets and liabilities on the basis 
Of the income tax return and audited financial statement for the immediately preceding 
calendar year are;

Year 20
1. Total Assets
2. Current Assets
3. Total Liabilities
4. Current Liabilities
5, Net Worth (1-3)
6. Net Working Capital (2-4)

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

NFCC = ((Current assets minus current liabilities) x 15] minus the value of all 
outstanding or uncompleted portions of the projects under ongoing contracts, 
including awarded contracts yet to be started coinciding with the contract for this 
Project.

NFCC = P

Herewith attached is certified true copy of the audited financial statement, stamped 
“RECEIVED” by the BIR or BIR authorized collecting agent for the immediately preceding 
calendar year.

Submitted by:

Name of Supplier / Distributor / Manufacturer

Signature of Authorized Representative

Date :
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Standard Form Number: NPCSF-GOODS-OS

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. P

That both parties agree to be jointiy and severally liable for their participation in the 
Bidding and Undertaking of the said contract.

That both parties agree that_____  and/or shell
be the Official Representative/s of the Joint Venture, and are granted full power and authority to 
do, execute and perform any and all acts necessary and/or to represent the Joint Venture in the 
Bidding and Undertaking of the said contract, as fully and effectively and the Joint Venture may 
do and if personally present with full power of substitution and revocation.

That this Joint Venture Agreement shall remain in effect only for the above stated 
Contract until terminated by both parties.

Name & Signature of Authorized
Representative

Officiai Designation

1.

Name of Firm

Witnesses
2.

Name & Signature of
Authorized Representative

Official Designation 

Name of Firm

fJurat!
[Format shaii be based on the latest Rules on Notarial Practice]
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Standard Form Number: NPCSF-GOODS-O6a

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 project) (hereinafter called “the

KNOW ALL MEN by these presents that We (Name of Bank)___________________________ of
(Name of Country]_________________having oLir registered office at _________________________
(hereinafter called “the Bank” are bound unto National Power Corporation (hereinafter called “the 
Entity”) in the sum of [amount in words & figures as prescribed in the bidding documantnl 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 oontract 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 
dernand, without the Entity having to substantiate its demand, provided that in his demand the 
Entity will note that the amount claimed by it is due to the occurrence of any one or combination 
of the four (4) conditions stated above.

The Guarantee will remain in force up to 120 days after the opening of bids or as it may be 
extended by the Entity, notice of which extension(s) to the Bank is hereby waived. Any demand 
in respect of this Guarantee should reach the Bank not later than the above date.

DATE

WITNESS

SIGNATURE OF THE BANK 

SEAL

(Signature, Name and Address)
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Standard Form Number: NPCSF-GOODS-O6b

BOND NO.:

FORM OF BID SECURITY (SURETY BOND)

_________________DATE BOND EXECUTED:

By this bond, We (Name of Bidder)________ (hereinafter called “the Principal") and (Name
of Surety__________________ of (Name of Country of 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 document^], callable on demand, for the 
payment of which sum, well and truly to be made, we, the said Principal and Surety bind 
ourselves, our successors and assigns, jointly and severally, firmly by these presents.

SEALED with our seals and dated this day of. 20

WHEREAS, the Principal has submitted a written Bid to the Employer dated the_______ day of
----------------------- 20_______, for the_______________________ (hereinafter called “the Bid").

NOW, THEREFORE, the conditions of this obligation are:

1) if the Bidder withdraws his Bid during the period of bid validity specified in the Bidding 
Documents: or

2) if the Bidder does not accept the correction of arithmetical errors of his bid price in 
accordance with the Instructions to Bidder; or

3) if the Bidder, having determined as the LCB, fails or refuses to submit the required tax 
clearance, latest income and business tax returns and PhilGEPs registration certificate 
within the prescribed period; or

4) if the Bidder having been notified of the acceptance of his bid and award of contract to 
him by the Entity during the period of bid validity:

d) fails or refuses to execute the Contract; or

e) fails or refuses to submit the required valid JVA, if applicable: or

f) fails or refuses to furnish the Performance Security in accordance with the 
Instructions to Bidders;

then this obligation shall remain in full force and effect, otherwise it shall be null and void. 

PROVIDED HOWEVER, that the Surety shall not be;

a) liable for a greater sum than the specified penalty of this bond, nor

b) liable for a greater sum that the difference between the amount of the 
said Principal's Bid and the amount of the Bid that is accepted by the 
Employer.
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Standard Form Number: NPCSF-GOODS-O6b 
Page 2 of 2

This Surety executing this instrument hereby agrees that its 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

I 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.

BIO-SECURING DECLARATION
SUPPLY, DELIVERY, INSTALLATION, TEST & COMMISSIONING OF FOUR (4) UNITS 

OF DIESEL GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN WESTERN 
VISAYAS INCLUDING ITS ASSOCIATED ELECTRICAL EQUIPMENT UNDER PACKAGE

31, VlsP22Z1520Se

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

//We1, the undersigned, declare that:

1. //IVe 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]

1 Select one and delete the other. Adopt same instruction for simiiar terms throughout the document.
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Standard Form No: NPCSF-GOODS-07

Omnibus Sworn Statement (Revised)

REPUBLIC OF THE PHILIPPINES ) 
CITY/MUNICIPALITY OF______  ) S.S.

AFFIDAVIT

I, [Name of Affiant], of legal age, [Civil Status], [Nationality], and residing at [Address of Affiant], 
after having been duly sworn in accordance with law, do hereby depose and state that:

1. [Select one, delete the other:]

[If a sole proprietorship:] I am the sole proprietor or authorized representative of [Name of 
Bidder] with office address at [address of Bidder];

[If a partnership, corporation, cooperative, or joint venture:] I am the duly authorized and 
designated representative of [Name of Bidder] with office address at [address of Bidder];

2. [Select one, delete the other:]

[If a sole proprietorship:] As the owner and sole proprietor, or authorized representative of 
[Name of Bidder], I have full power and authority to do, execute and perform any and all acts 
necessary to participate, submit the bid, and to sign and execute the ensuing contract for 
[Name of the Project] of the [Name of the Procuring Entity], as shown in the attached duly 
notarized Special Power of Attorney:

[If a partnership, corporation, cooperative, or joint venture:] I am granted full power and 
authority to do, execute and perform any and all acts necessary to participate, submit the bid, 
and to sign and execute the ensuing contract for [Name of the Project] of the [Name of the 
Procuring Entity], as shown in the attached [state title of attached document showing proof of 
authorization (e.g., duly notarized Secretary's Certificate, Board/Partnership Resolution, or 
Special Power of Attorney, whichever is applicable;)];

3. [Name of Bidder] is not “blacklisted” or barred from bidding by the Government of the 
Philippines or any of its agencies, offices, corporations, or Local Government Units, foreign 
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 BAC Secretariat, the head of the Project 
Management Office or the end-user unit, and the project consultants by consanguinity or 
affinity up to the third civil degree:

[If a corporation or Joint venture:] None of the officers, directors, and controlling stockholders 
of [Name of Bidder] is related to the Head of the Procuring Entity, members of the Bids and 
Awards Committee (BAC), the Technical Working Group, and the BAC Secretariat, the head 
of the Project Management Office or the end-user unit, and the project consultants by 
consanguinity or affinity up to the third civil degree;

7. [Name of Bidder] compWes with existing labor laws and standards; and

8. [Name of Bidder] is aware of and has undertaken the responsibilities as a Bidder in 
compliance with the Philippine Bidding Documents, which includes:

a. Carefully examining all of the Bidding Documents;
b. Acknowledging all conditions, local or otherwise, affecting the implementation of the 

Contract:

c. Making an estimate of the facilities available and needed for the contract to be bid, if 
any: and

d. Inquiring or securing Supplemental/Bid Bulletin(s) issued for the [Name of the Project].

9. [Name of Bidder] did not give or pay directly or indirectly, any commission, amount, fee, or 
any form of consideration, pecuniary or otherwise, to any person or official, personnel or 
representative of the government in relation to any procurement project or activity.

10. In case advance payment was made or given, failure to perform or deliver any of the 
obligations and undertakings in the contract shall be sufficient grounds to constitute criminal 
liability for Swindling (Estafa) or the commission of fraud with unfaithfulness or abuse of 
confidence through misappropriating or converting any payment received by a person or 
entity under an obligation involving the duty to deliver certain goods or services, to the 
prejudice of the public and the government of the Philippines pursuant to Article 315 of Act 
No. 3815 s. 1930, as amended, or the Revised Penal Code.

IN WITNESS WHEREOF,
___________ , Philippines.

I have hereunto set my hand this __ day of 20 at

[Insert NAME OF BIDDER OR ITS AUTHORIZED 
REPRESENTATIVE]

[Insert signatory’s legal capacity]
Affiant

fJuratl
[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.
Diiiman, Quezon City

Gentlemen;

Having examined the Bidding Documents including Bid Buiietin Numbers [insert 
numbers] the receipt of which is hereby duly acknowledged, we, the undersigned, offer to 
perform SUPPLY, DELIVERY, INSTALLATION, TEST & COMMISSIONING OF FOUR (4) 
UNITS OF DIESEL GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN WESTERN 
VISAYAS INCLUDING ITS ASSOCIATED ELECTRICAL EQUIPMENT UNDER PACKAGE 31 
( VisP22Z1520Se) in conformity with the said Bidding Documents for the sum oUiotai Bid amount in
words and ngures}_________________________________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 sole proprietorships, insert: as the owner
and sole proprietor or authorized representative of [Name of Bidder!__________________ has the full
power and authority to participate, submit the bid, and to sign and execute the ensuing contract,
on the latter’s behalf for the \Name of Project!_____________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 \Name 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. 
Diiiman, Quezon City

I

[name of Contract]

Gentlemen and/or Ladies:

In accordance with the Advance Payment Provision, of the General Conditions of Contract, 
[name and address of Suppiieri (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 ofouaraniee in figures and words).

'^e’ [name of the universal/commercial banki. as instructed by the Supplier, agree 
unconditionally and irrevocably to guarantee as primary obligator and not as surety merely, 
the payment to the PROCURING ENTITY on its first demand without whatsoever right of 
objection on our part and without its first claim to the Supplier, in the amount not exceeding 
[amount of guarantee in figures and wordsl.

We further agree that no change or addition to or other modification of the terms of the 
Contract to be performed thereunder or of any of the Contract documents which may be 
made be^een the PROCURING ENTITY and the Supplier, shall in any way release us from 
any liability under this guarantee, and we hereby waive notice of any such change addition 
or modification.

This guarantee shall remain valid and in full effect from the date the advance payment is 
received by the Supplier under the Contract and until the Goods are accepted bv the 
PROCURING ENTITY. M V

Yours truly.

Signature and seal of the Guarantors

[name of bank or financial institution]

[address]

[date]
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CERTIFICATION AS A DOMESTIC BIDDER

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

duly registered with the DTI on____________

IS

This further certifies that the articles forming part of the product of (Name of Bidder)_______ ;

which are/is (Specifyl----------------------------------------------------------------- ;_are substantially composed of

articles, materials, or supplies grown, produced or manufactured in the Philippines. (Please 

encircle the applicable description/s).

This certification is issued upon the request of (Name of Person/EniiM______

connection with his intention to participate in the bidding for the (Name of PmiPd) 

of the National Power Corporation (NPC).

in

Given this__day of 20 at Philippines

Name

Position

Department of Trade & Industry
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SECTION IX- BID DRAWINGS

CW-CIVIL DRAWINGS

I

i

DRAWING NO.

SibDPP-BDC-17.001

GuiDPP-BDC-17.001

PKG31-BDC-17.001

PKG31-BDC-17.002

PKG31-BDC-17.003

TITLE

SITE DEVELOPMENT PLAN 
(Sibolo DPP)

SITE DEVELOPMENT PLAN 
(Guiwanon DPP)

TYPICAL GENSET & TRANSFORMER PAD 
(Plan, Section & Details)

WATER TANK STEEL SUPPORT 
(Plan, Elevation, Section & Details)

DIRECT BURIED STEEL POLE 
(Details)

NATIONAL POWER CORPORATION IX-CW-I
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6MM TKK. TOP. 
PLATE COVER

CENTERLINE OF 
HOLE AT POLE FACE

HOLE PLANES
SCALE NTS

NOTES:
I. All OUDiaCNS ARC IN IffiliUOUtS UNLESS OTHERWISE SPECTIED.
I CALL HO£S OH OHTERUIC Of PM£ FACES.
5. HOLE OOCADON AND CCAUETQt SHALL BE RETERREO TO ELECTRICAL 

DRAWINGS FOR WTERQLT TffES OF POE.
•. POES SHAa BE OCTAGONAL < 8 SUES ] AND THE DLAAIETERS ARE 

UEASUSD ON THE OJTSEC AHO ACROSS THE FUT SURFACES.
& THE UATDHAL FtC POE SHALL BE SAStIPa (5CU) UHIAAI T10D 

STRENGTH CF ROLLED STEa PLATE
6. Aa FIXES ARC KOT-OPPED CALVAH2ES H ACCCKOANCE WTH ASTTi 

A122U MTH HMUUU COATING THOOESS OF 8$ I8CRCNS.
7. TP AfC BUTT OF POLES 9iAa BE COVERED MTH PLATE SULAR TO 

9LAFT BCOr THOOLESS.
8. CROSSARUS 9IAa BE 6LAL THKX BENOO) CKAMSl SCCTKM 

PROWDED MTH BUI TIKX STIFTEMR PLATE WODED AT 8COUU ON 
CENTERS.

9. CROSS BRACES SHAa BE 6UU TUCK AHGLRAR SCCTIH LENGTHS 
AW HOE LOCATIONS SHAa BE REFERRED TD ELECTRICAL ORAMNGS.

10. WORK THIS WTH ELECTOCAL DRAWINGS.

TOP PLATE (SECTION A-A)
SCALE NTS

• STTFD0^ PlATE

0
3.05m (TO'-O*)

BOTTOM
PLATE

COVER

BOTTOM PLATE (SECTION B-B)
SCALE NTS
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CROSS ARM DETAIL
SCALE NTS

verify

CROSS BRACE DETAIL
SCALE NTS
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SHAFT INFORMATION

B

description'''''-.,. 25 a 30 a 35 a 40 a

TIP DIAMETER 150mm 200mm 200mm 200mm

BUTT DIAMETER 240mm 260mm 300mm 320mm

THICKNESS 4mm 4mm 4mm 4mm

/• ELEVATION OF STEEL POLE
SCALE 1:40
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SECTION IX - BID & REFERENCE DRAWINGS

SUPPLY, DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF FOUR (4) UNITS OF MODULAR DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VfsP2221520Se

SECTION IX • BID DRAWINGS

MW - MECHANICAL DRAWINGS

DRAWING NO. 

SarDPP-BDM-17.001 

SarDPP-BDM-17.002 

SarDPP-BDM-17.003 

SarDPP-BDM-17.004 

SarDPP-BDM-17.005 

SarDPP-BDM-17.006

TITLE

Plant Layout

Equipment and Piping Layout

Fuel Oil Filling System

Typical 1000 Liters Fuel Oil Day Tank

Domestic Water System

Generator Set Weatherproof Enclosure

I
I

I
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T ANSFORM

EXISTNG GENSETCONTROL
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WlTCHiARD
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WATER 
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ailLlZED

EXISTNG GENSET

^IQ EXISTING MATEn 
S7ARXTCB

PUMPHOUSE

liP ID EiJSTNG run
UN KEACES ]0 cu.y,

FCS

NOTES:
1. 1XIS DRAWING IS FOR BIDDING PURPOSES ONU.
1 All DWEN90NS ARE IN MIUJUETERS UNLESS OTHERWISE SPECIF)ED.
1 THIS DRAWING SHOWS THE ARRANGOJENT OF EOLNPUEHT TO BE 

SLIPPUED/CONSTRUCTED BY THE SUPPUER WHICH INCLUDES UOOULAR 
CENSETS, DAT TANKS FUEL OIL AND WATER SUPPLY UNES. WASTE CR 
DRAIN UNE. TRANSFORMERS. ELECTRICAL POSTS AND BALANCE Of 
PLANT AND ASSOQATED OWL APPURTENANCES/STRUCTURES. 
NECESSARY CHANGES SHALL BE MADE TO CONFCRU MTH THE 
APPROVED DRAWNCS/BROCHURES TO BE SUBMITTED BY THE SUPPLIER 
FOR NPC REVIEW AND APftOVAL

4. THE SUPPUER SHALL SUBMIT DE9CH CALCUUDONS AND FOUNDATION 
PETALS FCH ALL EQUIPMENT ANO OWL STRUCTURES TO BE 
SUPPLIED/CONSTRUCTED UNDER THIS SCCfE FW APPROVAL OF NPC.

5. MINIMUM DEPTH Cf EMBEDDED PIPE SHALL BE NOT LESS THAN 300 MM 
IN OPEN CROUNDS ANO 400 MU UNDER ROADWAYS. FOR PIPE THAT 
CROSSES ROADWAY, PIPE SLEEVES OF STEEL MATERIALS OR RSC SHAU 
BE PROMDED.

$. OI6EPOED FUa 01 PIPE WALL BE PAINTED/APPUED WITH TAPE 
WRAPPING IN ACCORDANCE WITH THE TECHNICAL SPEOHCATON.

7. WORK THIS DRAWINC WITH APPUCABIE OWL ANO ELECTRICAL DRAWINGS.
S. ALL OTHER WORKS, MATERIALS AND S£R<AC£S SHALL BE IN ACCCROANCE 

WITH THE REQUIREMENTS SPECIFIED IN THE TEOINICAL SPEOnCATON.
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BUNKHOUSE

■EPTIC TAN

TF ANSFOW ER

TRANSFORM

KMOU

EXISTING GENSET CONTROL.: 
ROOM ■I ■nrrn’E

OIL 
WATER 

SEPARATOR

zz
EXISTING GENSET

NSfOR!

FUa OL 
PUUPHCUSE ru-10 wsav: fuel

UKE h£*KS

»ILR STSIQl

0 0

NOTES:
1. 1HIS DRAMNC IS fCK KOOWC PUAPOStS ONLY.
2. AU. DOIDISONS ARE H UUJUEIERS UNLESS 01MERMSE SPEOFIED-
3. THIS DRAWLS SHO« THE ARRAMEUEMT OF EQUPUQLT TO BE 

SUPPLED/CONSTRUCTED BY THE SUPPLIER MUCH INCLUDES UOOULAR 
GEMSnS, DAT TANKS, FUEL 00. AND WATER SUPPLY UNES, WASTE OR 
ORAJH LINE TRANSFORM ESS. ELECTRICAL POSTS AND BALANCE CF 
PLANT AND ASSOOATED OLTL APPURTENANCES/STRUCTURE& 
NECESSARY CHANGES SHALL BE UADC TO CONFCRH MTH THE 
APPROVED DRAWNCS/BROCHURES TO BE SUBMITTED BY THE SUPPLIER 
FOR NPC REVIEW AND APROVAL.

4. THE SUPPUER SHALL SUBMIT OESICN CALCULATIONS AND FOUNDATION 
DETAIS FOR AU EOUIPUENT AND OVIL STRUCTURES TO BE 
SUPPUED/CCRSTRUCTED UNDER THIS SCOPE FOR APPROVAL OF NPC.

5. MINIMUM DEPTH CP EM BEDDED PIPE SHAU BE NOT LESS THAN 300 MM 
IN OPEN GROUNDS AND 400 UM UNDER ROADWAYS. FOR PIPE THAT 
CROSSES ROADWAY, PIPE SLEEVES OF STEEL MATERIALS OR RSC SHAU 
DE PROVIDED.

6. EMBEDDED FUU CO. PIPE SHAU BE PAINTED/APPUED MTH TAPE 
ViRAPPINC IN ACCORDANCE MTH THE TECHNICAL SPECIFICATiON,

7. WORK THIS DRAMNC MTH APPLICABLE CIVIL AND ELECTRICAL DRAWINGS.
8. AU OTHER WORKS, MATERIALS AND SERVICES SHAU BE IN ACCORDANCE 

MTH THE REQUIREMENTS SPEQFED IN THE TECHNICAL SPECirCATION.
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10M uPVC OH.

OP re ESSIK 
M.-W1S) IK

TAP re DS7W

WATER
TANK,

WATER
.TANK,

NOTES:

I. ALL auDOaS ARE H U1UI£IE}S IM£SS onCRMSE ?£CrCD.
1 Aa pnre. pipe fittncs and supports, valves aw other

ACeSSOBES REOUtSD SHAa 8E SLPPLED, NSTAUED AND TBTED BY 
DC CCMTRATOR nOUNNC THE SEOURED CtCAVATKM AW BACXFUnS 
HCRXS,

3. DCUE5DC WATER PPevO AND FIT7MS SHAa BE UADE CP IWUSDOZED
pcumv aicMie(uPvc) schedule bo cr cuss tso ccrrcRuiN to
ASTVi 0-17B4 CR APPROVED EQUIYAIEKT (EXCEPT OTHEPfHSE 9KNM OR 
AS SPECCIEO).

4. WATER SYSTEM PPE SHAa GENERAaY BE WSTAUED IHDCKROUWl NO 
LESS THAN OCCMU DEPTH

5. Aa uPVC/PE PP£ DOCKS CMS 91OW ABE IN NOtOHAL DAUETER (UU) 
WTH THE FOOOMNS EOUIVAIEHTS;

SCUM (3*)- BOUU OUTSlOE DIAUETER (0.0.)
4CUH (I \/T) m souu ouraoe diameter (od.)
32UU (1 1/0 ■ 40UU OD.
2SUM (1*) - 32MH ClD.
2QUU (3/0 - 2SUU ao.
ISAM (1/2*) - 20UU OJ).

& THE DIAGRAM SHO«N IS TYPICAL FOR TWO (2) UNITS GENSETS. DISREIMO 
THE 2ND UNIT IF CMLY ONE UNIT IS TO BE MSTAUED/SUPPUSS.

7. THIS ORAMNC IS FOR BIDDING PURPOSES OLY.
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LEGEND
— MAIN UNE

IX GATE VAL\E {NORUAILY OPEN)

H GATE VALVE {NORMALLY CLOSE)

XI GLOVE VALVE

D REDUCER

© Liva SMTCH (HIGH AND LOW L£va ALARM)

FLOWMETER

@ LEVEL GAUGE

® aOW INQCAKK

HH Y - STRAINER

EXISTING FUEL

FO-OOl

DER UNE

TAPPING POINT

DAY TANK NO. 1 
1000 LITERS 

F0101TNK

FO-002

0.80-METER FLANGED 
PIPE FOR FUTURE 
INSTALLATION OF 
FLOWMETER

PIPE IDENTIFICATION {TAG NO) LEGEND 
EXAMPLE: FO-32-013

SWEU cccc- 
NOUINAl. PIPE 9ZE- 

SEOUEMCE NO. -

FO-003 
(W/ LOCK)i

DRAINF0102aT

FO RETURN

GENSET NO. 1 
DG101DSL

ovERaow

Hf+J

'F0101FLT

m tm m 9m

NOTES:
1. Ml OUEHSONS ARE IN UliUlETERS UNLESS 01KERMSE SPEOfED.
2. ELEVATION OF DAY TANK SIALl NOT EE LESS THAN THOSE 

INDICATED ON RELEVANT OML DRAWN OS, BUT MAY BE
ADJUSTED/INCREASED TO CONFCRU M1H THE EM»E RECUFEUEHTS 
PER MAHUTACTURER'S fSCOUUEKDATION;

3. FUa 01 PIPES SHALL CCff CftU TO ASTU A S3 GRADE B,
SEAUIESS AND SCHBXEE 4a SQE CF aia PIPES TDAROU ^ 
ENQNE HAY S£ REVISED TO CWFIMI MTH THE ENGINE 
REQUIREUENTS SUBfCT TO NPO APPROVAL:

4. VALVES BS HUD AND LARGER SHALL BE CAST IRON. FLANGED ENDS. 
OST CO R9NG S1EU, CLASS 150, VALVES SO HUB AW BELOW 
9ULL BE CAST BRONZE. FLANGED CR SCREWED ENOS RISHG STEU. 
CLASS ISO:

5. Fua OL PIPES VH01 ARE BURIED UNOERCRCUNO SHALL BE 
APPLIED MTH THU UNMUU THCKNESS OF TAPE WRAPPING APPUEO 
SPAAav MTH OVERLAP OF SOX OR APPROVED EOUVAIENT. F<0 
POES THAT CROSSES ROADWAYS. PIPE SLEEVE OF GALVAUZED 
STEEL MATERIAL OR RSC SHALL BE PROVIDED:

6. THE SUPPLIER SHALL VERIFY LOUDON, ILATEBALS AND SIZE OF 
EMSTINC FUa OL AND WATER LMES FOR INTERCONNECTION MTH 
THE NEW GENERATING SETS DURING HS SITE INSPECTION- PIFINS 
LAYOUT SHALL BE SUBUUTED BY THE SUPPUCR FOR NPC REVIEW 
AND APPROVAL:

7. LEVEL SWrCM FOR HIGH AND LOW LEVEL ALARM SHALL BE PROVIDED 
AW TO BE MONITORED AT THE GEHStATOR CONTRIX « PROTECTION 
PANa LOCATED AT THE CON1RCL ROOM:

8. THE aOW METER SHALL HAVE LCD DISPLAY CAPABLE OF 
HCNITCRING THE T07AL/ACCUUULATED aOW, RESETTABLE TOTAL 
FLOW AND INSTANTANEOUS aOW RATE MTH MINIMUM 60 UE9I 9ZE 
STRMNER, aSX ACCURACY AND a03X REPEATABILITY, MADE OF 
ALUMINUM OR APPROVED EQLIVALENT VHTH FLANGED ENOS. MTH 
INTERNAL BATTERY THAT CAN LAST UP TO AT LEAST 5 YEARS.
THE FLOWMETER SHAU. BE EOUPPED MTH PULSE GENERATOR OR 
4-20MA CURRENT OUTPUT AND READY FOR INTERCONNECTIONS IN 
FUTURE TELEMETRY PROfCT:

$. FINAL OETALS AND AOJJSTUENTS SHAU. BE DONE IN THE FIELD BY 
THE SUPPLIER DURING INSTALLATION: Old 

10. THE DIAGRAM SHOWN IS TYPICAL FOR EACH UNIT. THE TAG NO. 
SHOWN ARE FOR UNIT Na t. TAG NUMBERS CH SPIN FOR UNIT 2 
AND 3 SHAa BE THE SAME AS UNIT 1 EXCEPT FOR UNIT NUMBER. 
EX. DG1010SL. DC2010SL. lFO-001. 2F0001.

-0.80-METER FLANGED 
PIPE FOR FUTURE 
INSTALLATION OF 
FLOWMETER

NAIWE OF REVtStON
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NOTES:
1. THIS DRAfiWO IS FOR BOOING PURPOSES OHtY;
2. ALL OUCNSCHS ARE M umUEHRS LWlfSS OTHCRMSC 

SPECriEP:
3. ElfVATION or DAY TANX SMALL NOT BE LESS THAN THOSE 

HOtCATU) ON RELEVANT GV*. DRAWNGS. BUT MAY BE 
ADJUSTEDA^CREASCO TO CONFORU WTH THE ENCtNE 
REQUlRDOiTS PER UANUTACTUftER^ RECOUUENDATKN;

4. THE TANK SHALL BE SHOP-FASRICATED, RECTANGULAR 
WAX or ASTU A 36 CR APPROVE) EQUAL WTH UINUUU 
THKXNESS or S UU. W1H MTIRlOR AND EXTERIOR COATING 
TO CONFCRy M7H THE TEOMCAL SPEOflCATlONS CLAUSE 
GW-12.3;

5. THE OCSEL GENERATING SET &UU BE PROVIDED MTH 
FXia DAY TAMQ AND

6. LEVEL SWTQ1 FCft HIGH AND LOW LEVEL ALARM SHALL BE 
PROVIDED AND TO BE UONTTOREO AT THE GOERATOR 
CONTROL A PROTECRCN PANEL LOCATED AT THE CONTROL 
ROOM.

7. DISCHARCE OUTLET OT OVERFLOW PIPE (32A) SHALL BE AT 
LEAST 300UU ABOVE GROUND

N fiflUBcnCLCB 
rviCLSBKT FKVGKn

FRONT VIEW LEFT SIDE VIEW

Fua OIL STOfiACe DAY TANK

M UU mOOL FCR uva SBIOI 
(Fix BGH Mtt lOB LDG. MAM)- 

CAUBRAITD 91t CLASS 
HSKstakessm“s-_: 
M i CTRL GRADUATtn If

SO yU 4 M0Z2LC BTH 
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cm FT
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HTTPK
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TOP VIEW TYPICAL ISOMETRIC LAYOUT
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Xo

FRONT VIEW LEFT SIDE VIEW RIGHT SIDE VIEW

NOTES:

ISOMETRIC VIEW

1. DC EnaOSURE SHALL HAVE THE FOLLOWHG FEATURES:
U LESS THAN es dBA SOUND PRESSURE LEVEL AT 1 METER FROM ANY 

POtNT OF THE ENCLOSURE
1.2 2nvn MINIMUM TKCKNESS OF WAa/ROOF ENaOSURE
1.3 STAINLESS BOLTS AND HINGES
1.4 CAN MTHSTAND 1S5 UPH (250 KPH) WHO VELOQTY OR AS 

SPECIFIED IN THE LATEST EDtHCW OF NATIONAL STRUCTURAL CODE OF THE 
PHUPPINES.
THE SUPPLIER SHALL PROVIDE SAUPUNC PORT FOR CAS EUISSICM 
MONITORING AT EXHAUST PIPE. SIZE OF THE SAMPLING PORT SHALL COMPLY 
VrtTH THE REQUIREMENTS OF EMD/DENR.
THE SUPPLER SHALL SUBMIT DRAWING DETAILS Of THE ENaOSURE FOR NPC 
REVIEW AND APPROVAL
THE MONITORING/CONIRa POINTS AT UONlTORlNC PANa SHOWN HERON ARC 
MINIMUM REQUIREMENTS. ADDITIONAL M0NI70R1NC POINTS AND ITS 
ARRANGEMENT MAY BE PROHOED ANO ARRANGED PER MANUFACTURER'S 
STANDARD SUaXCT TO NPC APPROVAL
RAIN TEST EQUIVALENT TO 100UM PER HOUR 9IALL BE CONDUCTED TO 
ENSURE THAT RAIN WATER IS PREVENTED FROM ENTERING THE ENaOSURE.

H*l1U)£ Of

NATIONAL POWER CORPORATION
AGHAM ROAD. DIUMAN. QUEZON CITY

mcrr* KFfiT, pcuvwtr. kstallatch test a coownsoto c# fow ia cwn of 
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ICCATOt WUTlRNVttAVAS

OENERATOR SET WEATHERPROOF ENCLOSURE 
(TYPICAL FOR CENSETS 6EIOW $00KW)

er 049 KiE
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BID DOCUMENTS

SECTION IX - SID DRAWINGS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF FOUR (4) UNITS OF DIESEL 
GENSETS FOR SIBOLO DPP AND GUlWANON DPP IN 
WESTERN VISAYAS INCLUDING ITS ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 31

VisP22Z1520Se

DRAWING NO.

SibDPP-BDE-17.001 

SibDPP-BDE-17.002 

SibDPP-BDE-17.003

SibDPP-BDE-17.004 

SibDPP-BDE-17.005 

GuiDPP-BDE-17.001 

GuiDPP-BDE-17.002 

GuiDPP-BDE-17.003

GuiDPP-BDE-17.004 

GuiDPP-BDE-17.005 

PKG31-BDE-17.001 

PKG31-BDE-17.002

PKG31-BDE-17.003 

PKG31-BDE-17.004

PKG31-BDE-17.005

PKG31-BDE-17.006

PKG31-BDE-17.007

SECTION IX - BID DRAWINGS 

EW - ELECTRICAL DRAWINGS

TITLE

SINGLE LINE DIAGRAM (2 x 40 kW Sibolo DPP)

EQUIPMENT LAYOUT (2 x 40 kW Sibolo DPP)

SECTIONS AND DETAILS OF TAKE-OFF STRUCTURE 
(2 X 40 kW Sibolo DPP)

CONDUIT LAYOUT (2 x 40 kW Sibolo DPP)

POWER LAYOUT (2 x 40 kW Sibolo DPP)

SINGLE LINE DIAGRAM (2 x 50 kW Guiwanon DPP)

EQUIPMENT LAYOUT (2 x 50 kW Guiwanon DPP)

SECTIONS AND DETAILS OF TAKE-OFF STRUCTURE 
(2 X 50 kW Guiwanon DPP)

CONDUIT LAYOUT (2 x 50 kW Guiwanon DPP)

POWER LAYOUT (2 x 50 kW Guiwanon DPP)

SYSTEM CONFIGURATION (Typical to Package 31)

OUTLINE DRAWING OF GENERATOR CONTROL AND 
PROTECTION PANEL (GCPP) (Typical to Package 31)

SPACE HEATER DETAILS (Typical to Package 31)
EQUIPMENT GROUNDING CONNECTION AND y 
DETAILS OF EXOTHERMIC WELDING CONNECTION 
(Typical to Package 31)

EQUIPMENT GROUNDING CONNECTION AND 
DETAILS OF EXOTHERMIC WELDING CONNECTION 
(Typical to Package 31)

GENERATOR AND POWER TRANSFORMER 
CABLE ENTRY DETAILS 
(Typical to Package 31)

GENERAL NOTES (Typical to Package 31)
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NOTES: LEGENDS & SYMBOLS:
1. THE SUPPJCR SHALL PRCM0£ PfiOTECTKM UOOULE 

eOUmD WTTH THE E^GWE-CENERAJOft PftOTECDON A$ 
SHOW,

1 CCNERATOR CRONT BREAKER SHALL BE PfWOCD WCTH 
ELECTROMC RELEASE LSIO PftOTECDON FUNCTION.
ADJUSTABLE THERUAL AHO UACNEDC TTPf ORCUTT 
BREAKER SHALL NOT BE ACCEPTED.
TRIP AHD FAULT ALAAJ/90NAL FROM THE GENERATOR 
TRANSFORUCR SHALL BE WClUDCO M THE 
EHONC-CCNERATCW AJMUHCUTOR STSTEM.

4. CftCUJT PftOTECDOKS OF MSTRUUENT TRANSFORMER SHAU 
BE DETAINED 0T THE SUPPLER.

i. GENERATOR-TRANSFORMER GROUND FAULT PROTECHON 
SHALL BE SET AND CCORDMATID AT THE GENERATOR 
CONTROL & PROTECTION UDOUIE (GCPU).

6. ALL EOL^MEHT TO BE SUPPUED SHNX BE TESTED AND 
PRCVEN PASSED CH ACCORDANCE TO THE R EC UJ REM ENTS 
OF SECTION M - TECHNICAL SPECIFICATIONS.

7. ALL ECUPM DlT/UATER)AL5 DRAM IN HIDDEN LINES ARE 
COSTING. ALL OTHERS ARE INCLUDED IN THE CONTRACT.

FDS “ FUSE DISCONNECT SWTCH
LA - UCHTNINC ARRESTER
ACSft - AOTUNUU CONDLICTCR STEEL RCNFORNCED
OF - CURRENT UUIRNG FUSE
UCC8 - MOLDED CASE QRCVlT BREAKER
PH - PHASE
P- “ CURRENT TRANSFORMER 

“ POTENTIAL TRANSfORUER 
X - EARTH / GROUND CONNECTION

GCNERATCR CONTROL & PROTECTION MOOULE (OCPU)

81 - FREOUENCY RELAY (UNDER/OVER)
27/59 - UNDER/OVER-VO.TACE RELAY
51V - VOLTAGE RESTRAINED O^CURRENT R£UY
50/51 - PHASE OVERCURREHT RELAY
S0N/5IH- RESCUAL OVERCURREHT RELAY
SIC - GROUND OVERCURRENT RELAY
48 - NEGATIVE SEO CURRENT RELAY
32 - REVERSE POTrER RELAY
12 - OVERSPEED RELAY
AUTO k MANUAL SYNCHRONIZING FUNCTION
AUTO k MANUAL LOAD SHARING FUNCTION

(NCrrAL UULD-POVCR METER (OPU)

W - WATT
VA - VOLT-AUPERE
VAr - VCtT-AMPERE. REACTIVE
MN - WATT-HOUR
VAh - VA-HOUR
VArh - VAt-HOOR
Hz - FREOUENCY
PF - POWER FACTOR
UNE TO UNE VOLTAGES
UHE TO NEUTRAL VOLTAGES
UNE TO UNE CURRENTS
UNE TO NEUTRAL CURRENTS
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NOTES:
I. ALL CUCNSlCHS INDiaTIO AR£ IN UDIILIETIRS UNLESS 

OTHESMSE SPEOHED.
EOUPUEKr/STFUCTJRES DRAW IN HIDOEN UNES ARE EHSIING. 
AU OTHERS ARE INCLUDED IN THE CONTRACT.
ALL NECESSARY UOOIFICAIIONS/AIUISTUENTS AND FINAL 
LOCATIONS OF EOUIPUENT AND ACCESSORIES/APRURTEKANCES TO 
BE SUFHUED, HSTAllED OR CONSTRUCTED BY THE SUPPLIER 
SHAa BE CLOSELY COORDINATED MTH SPUS UANAGEUENT AND 
PLANT HEAD/T’LANT-IN-CHARCE TO SUIT ACTUAL STC CONOlIKnS 
pace TO DEUTERY/lNSTAlLMION/CCNSTROCnCN FOR THE TIUELY 
AND EFFICIENT UPLEUENTATION OF THE PROCCT.
ALL EOUPNENT SHAU BE PROPERLY CROUNDED. REFER TO 
PXCS1-B0E-17.004 FCR GROUNDINO CONNECtON OETAHS 
THIS DRATHNO SHAU BE MAXED MTH CIVIL AND UECHANICAL 
ORAMNCS.

LEGEND:
® - DIESEL CENERATOR

® - CENERATOR CDNTRCt AND PROTECTION PANU (GCPP) 
(J) - CENERATOR TRANSFORUER 
Pa - PUU BOX
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NOTES:
I. ALL cm EN stews AR£ H MMJUETtRS UNl£SS OTKERMSE 

iKOfED.
1 DRAWKS IN HOOEN LINES ARE E»STMG. ALL OIHERS ARE 

naUOfD n THE CONTRACT.

LEGEND:
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NOTES
1. Aa CUEKS30NS KKA1E> ARE ti UUIunCRS UtUSS 

OTHSmSE S’EOFIED.
2. Eflunion/SIMTUISS orawi in srckeh lks are exeihs.

AU. ODERS ARE KUICCD M 1>E CCtfIRACT.
3. MS KAMKC IS FCR BOOIW PURPOSES ONLY- THE mu. ROUTE 

CF CEKMI STALL BE OOSELY COORDHATED NTH SPUC 
UAHACEUEKT AND PLANT HEADAIANT-M-EHARK TO SUIT 
ACTUAL 9IE CCWTKHS PnW TO USTAiUnCN FO) THE KELY 
AND EFFIOEHT UPLOOTAIKM CF THE PRCkECT.

4. THE SLPPUEF STALL USE UtPLASTKOED PCLTHNYL CCKDUT 
(.FVC) AND STALL PROVIDE SEPARATE CCNCUTS FOR THE POW) 
CABLES AND CONTROL i KSIRUHEKTADON CABLES

5. HMUUU SEES CF CCMDUrr for the UEDUU VXTACE (HV) 
POtER CABLES SKALI BE IIOnriB.

6. UINIUUU SEES OF CCMDUT FCfl TIE LOW VIXTACE (LV) POWR 
CASUS STALL BE AftnmB.

7. HNUUU sees CF CCNDUT FOR THE CCNTRIX i 
■NSTRLWENTAHCM cables shall be 2ScnmB.

8. PULL BOTES STALL BE PROVIDED WHENEVER DEDTED NECESSARY.

LEGEND:
® - OESaOOERATCR

® - GENERATOR CONTRO. AND PROTECTION PANU (GCPP) 
(5 - OENERATOR 1RANSFORUER 

izza - uPVC CONDUIT 
PB - PULL BO*
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NOTES:
1. Aa WORK SHALL BE DONE IN ACCORDANCE WTH THE 

LATEST PROVISIONS OF THE PHIUPPINE ELECTRICAL CODE, 
LOCAL ORDINANCES AND REGULATIONS.

Z. PROTECTIVE DEVICE FOR THE BRANCH CIRCUIT OF THE NEW 
AIR CONOmONINC UNIT (ACU) TO BE SUPPLIED AND 
INSTALLED SHALL BE 50AF/25AT. 2P, 12AA UCC8.

3. CONDUCTORS AND CONDUIT TO BE USED FOR THE 
ELECTRICAL WIRING OF THE NEW ACU SHAR BE 2-5.Smm‘ 
ft l-3.5mm* (G) TT4TN/ 1HWN-2 eOOV INSULATION, 90C 
OPERATING TEUP., STRANDED COPPER CONDUCTOR AND 
2Ornm0 uPVC, SCH.AO, RESPECTIVELY.

4. ALL eOUIPUENT IN HIDDEN LINES ARE EXISTING, ALL 
OTHERS ARE INCLUDED IN THE CONTRACT.

5. THIS DRAWING SHALL BE WORKED WITH CIVIL AND 
MECHANICAL BIO DRAWINGS.

LEGEND:
® - DIESEL GENERATOR

o - CaOATCH CONTROL AND PROTECTION PANEL (GCPP) 
(3) - GOIERATCR 1RAK70RHER

- AGu ouan
JgL - EXETING UGH TING AMO POWER PANa 
PB - PUL BOX
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NOTES: LEGENDS & SYMBOLS:
THE SUPPLIES StWl PRCMOE PTOIECTON UOOULE 
EQUIPPES WITH THE ENONE-SEKERATOR PROTECTION AS 
SHOWN.
CENOUJOR CIRCUT BREAXD) SHUL BE PROVCES WOK 
ELECTRONIC RELEASE LSC PROTECTION FUNCTION. 
AOJUSTAOE THERUN. AND MCNEX TTPE CIRCUT 
BREAKER SHAU. NOT BE ACCEPTED.
TRIP AMI FAULT ALtfOi/SCHtL FROU THE GENERATOR 
TRANSFOeuCR SHML BE MUIDES W THE 
ENCaHE-CENEJUiTOR ANNUNCUTOR SISTEN.
ORCOO PROTECTWWS OF IHSTRUUENT TRAHSFDRUER Smi 
BE OEIERUINQ BY THE SUPPLIER.
GEHEJLATOR—TRANSTOAUEF GROUND FAIAT PROTECTION 
SHALL EE Sn AND COOROIKATED AT THE KNERATOft 
CONTROL ft PROTECTION NODULE (GCPU).
Ail EOUPUENT TO BE SUPPLIED SHALL BE TESTED AND 
PROVEN PASSED IN ACCOROANCE TO THE REQUIROAENTS 
OF SECTION VI - TECHNICAL SPEOFKATIONS.
ALL EGUPMENT/UATERIAIS DRAWN M HCOEN UNES ARE 
COSTING. ALL OTHERS ARC INCLUDED IN THE CONTRACT.

FDS - FUSE DISCONNECT SVATCK
LA - UGHTNINC ARRESTER
ACSR - ALUUNJU CONDUCTOR STEEL REINFORNCEO
OF - CURRENT UNITING FUSE
uccs - uoldeo case circuit breaker
PH - PHASE
f- - CURRENT TRANSFORUER 
-J6- - POTENTIAL TRANSFORNER 
4. - EARTH / GROUND CONNECDON

GENERATOR CONTROL ft PROTECTION UOOULE (CCPU) 
ai - FREQUENCY RELAY (UNDER/OvCR)
27/59 - UNDER/OVER-VOLTACE RELAY
51V - VOLTAGE RESTRAIND OvERCURRENT RELAY
50/51 - PHASE OVERCURRENT RELAY
SCH^IN- RE90UAL OVERCURRENT RELAY
5IC - GROUND OVERCURRENT RELAY
*6 - NEGATIVE SEO CURRENT RELAY
52 - REVERSE POWER RELAY
12 - OVERSPEED RELAY
AUTO ft UANUAl STNCHR0N21NG FUNCTION
AUTO ft UANUAL LOAD 9IARINC FUNCTION

DIGITAL UULT1-POKR UETER (DPU) 
W - HAH 
VA - VOLT-AUPERE 
VAr - VOLT-AUPERE. REACTIVE 
Wh - WATT-HOUR 
VAN - VA-HOUR 
VArti - VAr-HCUR 
Hi - FREQUENCY 
PF - POWER FACTOR 
UNE TO UNE VOLTAGES 
UNE TO NEUTRAL VOLTAGES 
UNE TO UNE CURRENTS 
UNE TO NEUTRAL CURRENTS
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NOTES:
I. All NEKSOS nEXCATED ARE N UUAIEIERS ITUSS 

OnCRKSE SftCriED.
EQUPUENT/7TRUC1UHE5 DRAIN M HUOI LNES APE EMSTMO. 
AU. ones ARE MOUtCD M THE COHmACT.
AU. ICCESSARr UCttnCATKMS/AEUUSTUEHTS AND FKAL 
lOCATKNS Of EQUPIENT Ml ACtESSORES/APPVRIENANCES TO 
BE SU>fUED, MSTAUED OR CONSmUCTED SY THE SUPPIER 
9IAU EC OOSa.Y aXKHNATES WTH SW UANACDEKT AND 
PLANT HEAO/TUNT'N-OURCE TO SUT ACTUAL 9IE CCNOinCNS 
PRKD TO OEUCRYASTAlLATiON/CtNSIRUCTKH FCR It* TIMELY 
AND ETTKSHT UPLEMENTATKM CF THE PROCa.
Aa EQUPHENT SHALL BE PROPERLY CROJNOQL REFER TO 
PKC31-BO£-17-DO< FW CRCAMXH5 COrOCCTION OCTAJLS 
TWS 0RAWN5 sua BE WCRKED WTH OUL AND MEOIANICAI 
OAAWNCS.

LEGEND:
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SECTION A
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SECTION B
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S££ BEIM. 'I

10
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mo cno

DETAIL "A"

•I Ofci
V' Wfthmti

NTS

DETAIL’S"
NTS

HMUCcrwtgoN

NOTES:
I. Ml 0INEN9CMS ARE IN UlUJUSTtRS UNLESS OTHERWSE 

SPEOHED,
1 DRAMNOS IN HIDDEN UNES ARE EXSRNG. ALL OTHERS ARE 

INCLUDED IN THE CONTRACT,

LEGEND:
0) — GENERA Ten tRANffORUER 
m — FUSE DISCONNECT SWTOT HTH LA COUSINATION 
@ — UGH THING ROO 
@ — TEK9CN INSULATOR 
®—SEALANT 
® — HOT UNE QAUR 
CT — ctHOmr suwKT 

— JSn STEEL POU 
— ACSR CCNCUCTCR 
— OVERHEAD GROUND WIRE 
•— GROUND OAUP
— euiNC METER
— •fK CCHOUT
— podER CABLE, lav TIRE 
— TFRUNATIOH lOT 
— STATION SERVICE TRANSFORMER 
— OCAD-ENO CLAiP 
— MIL STEEL POLE 
— STEEL CROSSARU 
— SPOO. INSULATOR

NATIONAL POWER CORPORATION
AGKAM ROAO, CHUAWN, QUEZON CTTY
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BUNKHOUSE

SEPTIC
TUiK

WATER

COCUT rcD ly Ko oafs

CONTROL ROOM

I I
I I

nxn - 11H-*
»0(Oi 

I

DRAINI 
PIT I —

FUEL OL 
PUMPHOUSE JTGOING F£1 DER

10 CU. 
TOST / >sns • lAC 8KUT<c»LV»eio ua£S—1

tJa 2>V»« OKUiT ra* COinKL mo l^taWEKT.lKN CIAS

NATVR
sniEu

NOTES:
ALL KUEHSICnS INDICATED APE IN UILUNEIEPS UNLESS 
OTHUMSE SPECtflED.
EOUIPUENT/STRUCTURES ORAViN IN BROKEN UNES AXE EUSITNC 
All OTHERS ARC KOUCED IN THE CONTRACT. 
n<lS DAAMNC 5 FDR BIDDING PURPOSES ONLY. THE FINAL ROUTE 
OF CCNOUlT WALL BE OOSaY COORDINATED MTH SPUC 
UANACEUENT AND PLANT HEAD/T’LAHT-IN-CHAftCC TO SUH 
ACTUAL SHE CCWDOKS PBOR TO INSTAUATCN FOR THE TUaY 
AND EFFICIENT UPIEIENTATKM CF THE PROECT.
THE SUPPLIER 9Ua USE UNFUSTiaZES PCLYMNTL CCNOLR 
(■ml AND STALL PROHDE SEPARATE CONDUITS FCR THE POTTER 
CABLES AND CONTROL It NSTRIAENTATICN CARES.
IMMUH SEES OF CCNOUlT FOR THE UEDIUU VOLTAGE (IIV) 
PORER CABLES SHALL BE TIQnmB.
UNUUU ST2ES OF CCWAJT FCN THE LOW VOLTAGE (IV) POKS 
CABLES SHALL BE SCAtmt
LaWIAU SEES OF COAOUT FCR THE COinRX R 
NSTRUI4NTATICN CAGLES SHALL BE iSrmi.
PULL BOIES SHALL BE PROVKD HHETCVEX DEEMED NECESSARY.

LEG£ND;
0 - nESa CEHERATCR

(3 - CEHERATCR CONTTtOL AND PROTECTION PANEL (CCPP) 
(J - GENERATOR TRANSFORMER 

tzza - iiPVt CONOUT 
PB - PULI BOX

WTJRtCf AMSOH

NATIONAL POWER CORPORATION
AGHAM ROAD. DlUMAN, QUEZON CITY

pnOjeCT: •um.r.OCIMHT, IN«rAlL*TKH, reft • CftHMWOWWOCf FOUK (4) UWTI Of 
om»a ooom for of* mo ouiwanom of* m wunitN vtutM 
inCmOINO ira MIOeUTlO CLECnKAL FOUrWIMT UMO0) FACKMC >1 

lOCATJOt (AOWOi HSfAViiiUM. OUUMVvS

CONDUIT LAYOUT 
(2 X 50 kW 0/G SETS • GUlWANON DPP)
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UtOl ■l/,—

Boom
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fb“mE"EasrNc uomting
r AND CONTROL fiWa (LAP)
I CCMTRft. Boon

switchVard

DRAIN r 
PIT

^ — j
FUEL OIL 

PUMPHOUSE JTGOING FE! DER

10 CU.M 
POST

raTlR
STSim

KATUAeCtfREVCUN

NOTES: 
1. ALL WORK SHAU BE DONE IN ACCORDANCE WTH THE 

LATEST PROHSION5 Of THE PHIUPPINE ELECTRICAL CCCE. 
LOCAL ORDINANCES AM) REGULATIONS.
PROTECTIVE DEVICE FOR THE BRANCH CIRCUir OF THE NEW 
AIR CONDITIONING UNIT (ACU) TO BE SUPPUED AND 
KSTALLED SHAU BE S0AF/25AT, 2P. 12KA MCCS. 
CONDUCTORS AND CONDUIT TO BE USED FOR THE 
ElECTnCAL MAINC Of THE HEW ACU SHAU BE 2-5,5mm1 
Ic l-lSnrm1 (0) THW/ THWN-2 600V INSULATION. 900 
OPERATING TEUP., STRANDED COPPER CONDUCTOR 
2Omm0 uPVC, SCHW. RESPECEVELT’.
AU EQUIPMENT IN HIOOEN UNES ARE EXIST1NC. 
OTHERS ARE INCLUDED IN THE CONTRACT.
THIS DRAWING SIAU BE WCfiKED WITH CIVIL 
MECHANICAL BIO ORAWNGS.

AND

AU

AND

LEGEND:
© - DCSEL GENERATOR

© - GENERATOR CONIRIX AND PROTECDOH PANU (CCPP) 
© - CENERATCN TRANSFORMER 

- ACU OUTLET

^ - ECSTING UGHTINC AND POWER PANU 
P6 - PIAL BOX

NATIONAL POWER CORPORATION 
A6HAM ROAD, OILIMAN, QUEZON CITY
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LOCAL CONTROL AND PROTECTION PANa 
RffER TO MECHANICAL BID DRAWINGS

GENERATOR CONTROL AND PROTECTION PANa 
REFER TO ELECTRICAL BID ORAMNGS

Si L

BlfSBIIsl
B It a

POWER TRANSFORMER 
REFER TO ELECTRICAL BID 

DRAWINGS

FROM 0/G SET

TO GENERATOR CONTROL AND • 
PROTECTION PANEL (GCPP) INCOMING POWER. CONTROL AND 

INSTRUMENTATION CABLES

— TO GENERATOR 
TRANSFORMER

OUTGOING POViER, CONTROL 
AND INSTRUMENTATION CABLES

TO 15kv
TAKE-OFF

STRUCTURE

FROM GENERATOR 
CCWTROL AND 

PROTECTION PANEL 
(GCPP)

NOTES:
5. THIS DRAWNS IS ONLY WTENDED FOR BOWNO PURPOSES. THE LOCATION ANO LAYOUT OF ALL THE EOUIPUOJT 

TO BE SUPPLIED SHALL BE REFEBRED TO THE QVIL. MECHANICAL AND ELECTRICAL 810 DRAMNCS.
2. ALL THE DCTALS CF THE FOUOMNC EOUPUENT SHALL BE IN ACCORDANCE MTH ALL THE TECHNICAL 

SPECIFICATIONS INDICATED IN THIS DOCUMENT. NON-COUPUANCE TO THE REOUIREMENTS SHALL 8E CROUNDS 
FOR CHSQUAUnCATIMI.

LEGEND:
LCPP

GCPP

DPU

MDP

LOCAL CONTROL AND PROTECTION PANa 
GENERATOR CONTRa AND PROTECTION PANa 
DIGITAL POWER METER 
MAIN DISTRIBUTION PANa

WTWtCfPfklSDII

NATIONAL POWER CORPORATION 
AfSHAM ROAD, OIUMAN, QUEZON CITY

noccri fc*fl.r.OB/>UTr.PltTMlATPttUT»CCM«ll»»IIIOO»W^AI<lg*T»OY 
ocmcfs n* smqu tft amo gimvmiok m huiejm vqataj

ICOTOt «C^tOQ.V&(TJ>S

SYSTEM CONFIGURATION 
(TYPICAL TO PACKAGE 31)
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1 sr)

Gcpp UNrr-1

fUSHINC LAUP

AUDIBLE ALARM

GCPM

■V'<<. ' is;..................... . 1 •>s- ■ •

(O]

?“ie|

FRONT ELEVATION
SCALE NTS

600

SS-KSk

NOTES;
1, Aa DJUEN90NS INDICATED ARE IN UUMETERS UNLESS 

OTHERMSE SREOnED.
2. INS GENERATOR CONTFO. AND PROTECTION PANEL (GCPP) 

ENCLOSURE SHALL BE CCEOREO RAL 7032 AND ITS STEEL 
SHEET THICKNESS SHALL BE AT LEAST 2.0 mm.

3 THE GCPP SHAa BE EQUIPPED MTH nXLOWNG UMUUU 
REQUIREUENTS AS SHOW) IN THE DRAMNC AND AS SPEOFIED 
IN CLAUSE EH-4.9 Of SECTION VI - TECHNICAL 
SPEOnCATTONS;
0. CONTSa SYSTEM (ELECTRONIC CONTRA UOOUa) 
b. PROTECTION SYSTEM [THE PROTECTION RELAYS 3HOWI ON 

THE SNCLE LINE DIAGRAM ARE THE MINIMUM REQUIRED 
PROTECTION]

e. LOCAL/REMOTE SEUCTOR SWTCH
d. LOAD SHARING SELECTOR SMTCK fCR BASE AND 

REGULATING LOAD fUNCTlOH Of THE OC SET
e. UOMTORINC AND UETERINC SYSTEM (SHAa INCLUDE

OlOTAL PONER METER. THNOMC TEMP. MONITORINC, 
DISCRETE ANALOG METERNC DEM CES/INDICA TING
INSTRUMDTTS fOR ENGINE PARAMETERS, AND ALARM 
SYSTEM VlHJCN SHAa DISTINGUISH ANY ABNORMAL 
CONDITONS DURING OPERATION BY MEANS OF VISUAL AND 
AUOiea WARNING)

THE SUPPLIER SHAa COMPLY MTH NPC’S MINIMUM
REQUIREMENT FOR THE GCPP AS SPEOflEO IN CLAUSE 
EW-4.9 Of SECTION M - TECHNICS SPEOHCATICNS-

4. THE SUPPLER SHAa PROVIDE BROCHURES/ CATALOGUES OF
THE GCPP COMPONENTS FOR METERING, PROTECTION,
CONTROL MONITORING AND SYNCHRONIZATION PURPOSES FOR 
APPROVa OF NPC.

5. THE GCPP SHAa BE DESIGNED NOT TO EXCEED THE
DIMENSIONS SHCm TO FIT INTO NPCS CONTRa ROC44.

6. THE SUPPLER SHAa PROVIDE Aa THE NECESSARY
SOFTWARE FOR Aa THE CONTRa PANa MCOULES. Aa 
UCENSES AND UPDATES SHAa BE PROVIDED POR THE NEXT 
FIVE TEARS AFTER THE WARRANTY PERICO AT NO ADOITIONa 
COST TO NPC.

7. THE CABLE ENTRY OF THE GCPP SHAa BE REFERREB TO THE 
TECHNICAL DATA SHEETS.

LEGEND:
GCPP

0PM

GCPM

GENERATOR CONTRa ANO PROTECTION PANa 
DIGITAL POWER METER

GENERATOR CONTRa AND PROTECTION MOOUa

SIDE ELEVATION
SCAlf NTS

WTIJ>MCVIirV1SI>l

i NATIONAL POWER CORPORATION (
ACHAMROAO, DILIMAN, QUEZON CITY 1

1 PM£Cr •um.t, MUVCRV, IN*TMJJinofi TtfT 4 CCMMUftWHO 0* M| UMtne4|
1 pei& COOCT* MK MOiO 6** AA OUHTAMOH ID IVUTZAM V9ATA«I

WCtUOta 171A140CUTO DJCTWCAl cau^Ca tNOOt fAPtA6< 1
1 LCCATXH n019MV&hVAS ____

R<vt OUTUNE DRAWING OF GENERATOR
CONTROL AND PROTECTION PANEL (GCPP)

(TYPICAL TO PACKAGE 31) . „ ,
gr 0¥D 1 Wl r Tp^’r~-91

CC5C*£D 1 l^■MTwr» fifP.VERAR I

[XVtfM Map*
nssimtp 1 1 B£0^■rrfT>

OAMOfT 1 1
EUC lipconum ifiC^OWba£u 1
kCCK & 1 DMUIAMM 1

(7W3.Na 1PK631-BDE-17.002 1 sPEHANa VNP22Z152GS* |
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NOTES:
1. THE COMIROL rofi AUTOMATIC OPERATION OF SPACE HEATER AS 

SHOW IS TENTATIVE ANO FOR eiOOINC PURPOSES ONLY. 
ALTERNATIVE SCHEME MAY BE SUOCESTED/RECOMUENOEO BY THE 
SUPPUER WTH THE SAME AUTOMATIC OPERATION FOR ON AND 
OFF SCHEME SUBJECT TO NPCS REVIEW AND APPROVAL

>%/

FUEL SOLENOID VALVE

TO [C] =K2 E

SPACE
HEATER

TIME MAGNETIC
DELAY CONTACTOR

IUI\N£(Tt^MSOH

1

i NATIONAL POWER CORPORATION
AC HAM ROAD, CIL1 MAN. QU E20N CITY

pROfCT ium.v. DCUVXPTT, IMIIAUATTOH, TBVf 4 CC*>U»$«OMNO 0^ MUR Ml UN<T» OP 1
MUL CtHim rOR MOiO 6RR A^P OUMAHON 8fR 9t Mllim VI»ArA9l 
MCUJDfHO ITS Mioewiu ILf CnC/  ̂eOumOHT UHOCR rACtWOC 91 1

lOCATttK ntSreitNVttAVAd 1

mfc SPACE HEATER DETAILS
(TYPICAL TO PACW06 31)

_i___^______
rr 099 1 CATl r t'T'r/rr/7>t

oeacNCD lp*UJTT«rp 1tP.VtM
OfUHh <08 jK 1 npcM(
fCbVWB 1 PRXCrAi DC^ItfiOfT. 1 PtQaM&Cfo_v>cj
cnjtfofj
ex& 1 IasMmq YiiiJifcTn^
u^o. r* 1 1SSSwSo^-
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CC**U CC'ACTCI'

DETAIL-A

cofvot Micurtg*

DETAIL • C

ee»»c» cDorrcn

DETAIL-E

DETAIL • 6

ee cc^*u> coatucrtM

M M-* K^*cn C3>cur«* 
3} iMii

DETAIL • S

CC**0 C^«)lC9*

amM a

DETAIL-F

«**^«« 10 4DO.I.9 
eMLtfiM rspii

«or
■tvr-sxt iwrta

DETAJU-C

'OOUU* WSUUkTID RISER CA9l£ f
r § (i) (i) d)

— ® ® ®
•a#

—I 1DMU* I«UIATB> RsSCR &>A£

EQUIPMENT GROUNDING CONNECTION 
(PLAN)

SCAU NTS

TTIANSFORUES fOUWTiOH

C>-

; SUfTAfiLE cable: LUC

1190MU THICK CRAVn. SURFAONC 
FWSHED CROUNO UNC

TOOUU* INSULATOR RISER CA6L£

~S CRCONO CfUO

EQUIPMENT GROUNDING CONNECTION 
(SECTION)

scAir NTS

DETAILS OF EXOTHERMIC 
WELDING CONNECTION

SCALE NTS

MTWEVRevi$m OK). RKO.

NOTES
1. All DlliENSONS INDICAIED ARE IN UlLLWCTERS UNLESS OtNERWSE 

SPECrCC.
1 GRCUNONC CONDUCTOR SHAH BE EUBEDDCD AT LEAST 0,60^.
3. AU. EOUIRUENT GROUNWC aiU BE CONNECTED TO THE EMSTNC 

CROUNMNC GRID.
4. THE SUFPUEB SHAa PROVIK IW (2) lEItUINAES FOR EOULPUENT 

BOOT CROUNONS OF ALL MAJOR E0UIPMEN7 (l«- CNESEL 
GENERATOR, GENERATOR CONTROL AHO PROTECTION PANH AND 
GENERATOR TRANSFORMER) AND SI All BE CONNECTED TO THE 
EXSTWG CROUNDINO GRO USING EXOTHERUC ViElOlHG PROCESS

5. nSUlATEO RISER CONDUCTOR SHALL BE APPUQ AS FCUOAS 
lOOmm’ - GENERATORS TRANSFORMERS GENERATOR CONIRCI

AND PftOTECnCM PANELS (GOFP), STEa POLES 
porcrhcuse/control room and other
EOUIPUENT/SIRUCTURES AS MAY BE APPUCABlE 

sown' - DAY TANK AHO OTHER METAUIC EGUIPMENT/ 
STRUCTURES AS MAY BE APPU CABLE

NATIONAL POWER CORPORATION 
A»1AM ROAD, DILIMAN, QUEZON CTTY

cwa-r. I^rnr, CCWEAr. MSTALlAnOn, TUT A r ~ llfl Tllll ■ If Of FOUt (4 lAffTI Of 
BCaCA MMVTY FOH WOUT IfT MO OOHWOM *1 WCVTEMI VOATAA 
MOWWOIT4 AMOCUTtO EUCTIbCAL ROUMeWT UMCH FAMUfie ai 

LCCATAM AA5TBINVBFTA3

EQUIPMENT GROUNDING CONNECTION AND 
DETAILS OF EXOTHERMIC WELDING CONNECTION

rr 0*9 CKTE
sfQtfTTm RfP.VcwR06900

OfLUWi FOSm'
Bcmuprrrv x'C*^^XWC3r5vREVTWE9 mNOTk 6HCR./jMDrT.

EUC flflTf
HW66ACCC
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CCPP CCPP

CONTROL ROO« TL

EnOSEll with
CONDUIT SEALANT

CONTROL ROOM CABLE ENTRY AND CONDUIT DETAILS
SCALE NTS

PROM PROM
GENERATOR GENERATOR

-| CONIfiOLS/INSTRUMENTATlONS 
-I POWER

“[—jcCPP's

CONCRPe ENCASEMENT

-| CONTROLS/iNSTRU M ENTATiONS 
-I POWER

GCPP

CONTROL ROOM PL 
7^

PROM 
SSfiEBAJOR-

TO
TRANS'ORmER

TO TO
TRANSFORMER TRANSFORMER

SECTION ‘A - A"
SCALE NTS

SECTION -B - B"
SCALE NTS

tt^IWEVRCVlSON

NOTES:
t. THIS 0RAMN5 IS FOB BIDDING PURPOSES ONLY- THE FINAL 

ROUTE OF CONDUIT SHALL BE CLOSELY COORDINATED MTH 
SPUS U AN ACEH ENT AND PLANT HEAD/PLANT-IN-CHARCE TO 
SLUT ACTUAL SITE CONDHIONS PRIOR TO INSTAILATON fCft 
THE TUI ELY ANO EFFICIENT lUPlEUENTATION OF THE PROJECT.

1 ALL OIUENSIONS APE IN UIIUUETERS UNLESS OTHER VASE 
INDICATED.

J. THE SUPPLER STALL PROVIDE PROPER AnACHUENTS ANO 
ACCESSORIES FOR THE INSTALLATION OF CABLE TRUNKING 
INCLUDING APPROPRIATE ADAPTERS FOR THE INTERCONNECTION 
OF CABLE TRUNKING ANO CONDUIT.

A. All ELECTRICAL CGN0UIT5 RUNNING UNDERGROUND SHALL BE 
EMBEDDED AT LEAST 4SOnm FROM FINISHED FLOOR/GROUND 
LINE

NATIONAL POWER CORPORATION 
AGHAM ROAD, DILIMAN, QUEZON CITY

o o* TOun 14 isfiv c#
KcuDwo (n AWOOArEfr cu£Ti«CAL eounewT uco »i

UAktOt

CONTROL ROOM CABLE ENTRY AND 
CONDUIT DETAILS
(TYPICAL TO PACKAGE 31) /

rr 0*0 DUt
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Rf«HED
CAXMPOft
sue

r

yrm/TTM
P.VERAR

tfiiiir>fr^ ^

mcie. PKG31-BDE-17.005 syusno VUP22Z162aSa
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/111111V ......... 1....................II

il li !. .'..j'l.Mi.iy
c a

• *

MV POWCR C&3LI

SHROUD

By/-----{iNSULATIKC ^ROUD
rfi-— —^LV POWER CASlE

SEE DET4JL

ENOBE'
nowu ow ypvc co^oun 

CO.nCBETE pedestal,

O /

EKD3EIL WJT>i 
CONOUiT SEALANT 
g;vc CONDUIT 

TyHSEE DETAIL "B“

(^QONCRET£ PEDESTAL

150MW THICK CRAVEL SURFACING 
FINISHED GROUND UNE (FCl)

END0EU. WITH 
CONDUIT SEALANT

•jcoNourrs

CONCRETE ENCASEMENT

TO
CCPR

FRONT
ELEVATION

CONTROL CIRCUIT

SIDE
ELEVATION

i POWER CABLE DETAIL "A"

TOP VIEW

GENERATOR CABLE ENTRY DETAILS
SCALE NTS

POWER TRANSFORMER CABLE ENTRY DETAILS 
SCWE NTS

NOTES;
1.

2.

AU nULNSONS ARE IN UIUIMCTERS UNLESS OTKSRWSE 
INDICA1ED.
TO SUPPORT AND PROTECT THE CONDUIT fROU KING 
DAUACCD. SUITASLE CONCRETE ENCASEUEKT SHAU BE 
PRCV10ED BT THE SUPPLER AS SNOW.
ALL ELECTRICAL CCNDUIIS RUNNING UNDEROROUNO SHAa BE 
EMBEDDED AT LEAST 150mm FROU FNISHED FIOOR/OROUNO 
LINE
CONDUITS SHILL BE PROVIDED MTH ENDBEIL AND SUITABLE 
SEALANT TO PREVENT WATER INTRUSION.

wTijtfcvKvism

Ov*€R
NATIONAL POWER CORPORATION 

AGHAM ROAD, OIUHAN, QUEZON CITY

PtCiCCT UF^r.oojforr. MTMiAnotTur « c<aaM*ao>*BO 0* kme k^vmTI or 
anti, coatrt mm woo at* am oummom art h hcstm* vuatas 
WOiJCIM rn AM0CU1I9 OCVmCAA CQUrVCNI IMDCM rAOUCC II

IWiTCH neSIB^V&AVAS

mL GENERATORANDPOWERTRANSFORMER 
CABLE ENTRY DETAILS

ITYPICAL TO PACKAGE 31) , ,

Si 0A1E
K50CD wP.Vt
OUnN AOfl^
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a£C ZtT AMtMn IrO^OnR
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lEC

S02SS
60M4

60071

60076
60060

61469

60502

NfPA

272

ASTU

ISO

9001

9002 
h. PEC

INIERNATIONAL ELECTRO-TECHNICAL COMMISSION

ELECTRICAL REUTS
INSTRUMENT TRANSEORMER
INSULATION COORDINATION

POTiER TRANSFCAMERS. PARTS 1-2
HIGH VOLTAGE TEST TECHNIQUE

LOW VOLTAGE SVATCHOEAR AND CONTROLGEAR ASSEMBLIES

POKR CABLES WTK EXTRUDED INSUUTON AND THEIR ACCESSORIES FOR RATED
VOLTAGES PARTS 1 & 2
NATIONAL TRE PROTICTON ASSOCIATION

STANDARD METKCO OF TEST FOR FIRE AND SMOKE CHARACTERISTICS OF WRE5 AND 
CABLES

AMERICAN SOOETT FOR TESTING AND MATERIALS 
INTERNATIONAL STANDARDS ORGANIZATION

QUAUTY SYSTEM UCCa FOR CUAJJIY ASSURANCE IN DCS ON/DEVELOPMENT, 
MANUFACTURE AND TESTING

OUAUTY SYSTEM MCOa FOR QUALITY ASSURANCE IN PRCCUCTION, INSTALUTON R 
SERVICLNC

PHUPPINE ELECTRICAL CCOE

S THE SUPPUER'S EOUIPUENT TO BE SUPPUED SHALL BE SU0ECT TO AIL TESTS AND CNSPECTICN TO ENSURE THE 
SATISFACTORY PERFORMANCE Of ALL THE EQUIPMENT. AIL THE TESTS AND INSPECTION SHALL BE DONE WITH NO 
ADOnONAL COST TO NPC AND SHALL BE COMPUANT TO THE REOUIREMENTS Of THIS TENDER;

0. EW-4.14 - INSPECTION AND TESTING FOR AC GENERATORS

b. EW-5.8 - TESTS TO BE PERFORMED FOR POWER TRANSFORMERS

e. EW-12.0 - FACTORY ASSEMBLY AND TESTS

6. NON-COMPUANCE TO THE REOUIREMENTS STATED IN THIS TENDER SHALL BE CROUNDS FOR DlSQUAUflCATlON.
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GENERAL NOTES:

t. THE GENERATOR BEARINGS SHALL BE DESIGNED TO ALLOW MINIMAL STRESS INDUCED IN THE SHAH. GENERATORS 
RATED 500KW AND DaOW SHALL HAVE A SINGLE OR DOUBLE BEARING DE9GN.

2. SPACE HEATER SHALL BE INSTALLED ON THE ALTERNATOR FRAME 10 MAINTAIN TEMPERATURE OF THE 
ALTERNATOR ABOVE THE DEW POINT WHILE NOT IN USE. POWER SUPPLY SHAa BE 120/240VAC SNOE PHASE 
AND SHALL BE SOURCED FROM THE PLANT AVAILABLE POWER SUPPLY. AUTOMATIC CONTROL AND INDICATINC 
UCHTS FOR SPACE HEATER SHAa BE INTEGRATED IN THE GENERATOR CONTRX AND PROTECTION PANa 
(CCPP). IT SHAa BE FURNISHED COMPLETE WITH Aa NECESSARY RELATS ANO CONTACTORS FOR AUTOMATIC 
OPERATION.

THE SPACE HEATER SHAa AUTOMATICAaY TURH-ON AT PREDETERMINED RUE DELAY WHEN THE GENERATCR IS 
SHUTDOWN TO AVOID UNNECESSARY OPERATON WHEN THE ALTERNATOR IS STILL HOT. UKEWISE. A RELAY SHAa 
BE PROVIDED AS MEANS TO AUTOMATICAaY TURN-CfF THE SPACE HEATER OPERATION WHEN THE GENERATOR 
STARTS RUNNING

A MANUAaY 2-POLE OPERATED ORaitT BREAKER SHAa BE PROVIDED TO OPEN AND aOSE BOTH SIDES OF 
THE CIRCUIT FOR MAINTENANCE PURPOSE.

3. TEMPERATURE DETECTORS 9m BE PROVTOED IN THE STATOR aOTS AND AT THE END OF THE VENTIAIINC 
DUCTS ARRANGED TO RECEIVE HEAT ROM THE HOTTEST SPOT OF THE WINDINGS WI1H APPROPRIATE CONTACTS 
FOR MCHTDRWG. ALARM, OETEGDCN AND PROTECTICN OF THE WINDINGS PROVIDED AT THE CCPP. AT CERTAIN 
PRE-SET TEMPERATURE (ALARM SETTING), THE TEMPERATURE DETECTCR Wa TRICGER AN ALARM SO THAT AN 
ADJUSTMENT OR ACTION BEFORE ANT INSULATION DAMAGE OCCURS MAY BE DONE THE ORCUII BREAKER FOR 
THE ALTERNATOR Wa AUTOMATICAaY TRIP IN THE EVENT THAT THE TEMPERATURE DETECTORS MEASURE THE 
WINDING TEMPERATURE TO BE ABOVE THE (SHUTDOWN SETTING) VAaiL

4. Aa WORKS TO BE DONE ANO EQUIPMENT TO BE SUPPLIED SEOUi BE IN COMPUANT TO THE LATEST PROVISIONS 
OF THE FOLLOWINC STANDARDS:

AMERICAN NATIONAL STANDARDS INSTITUTE AND/OR INSTITUTE OF ELECTRICAL & 
ElECmONlC ENGWEERSa. ANSI/IEEE

b. NEMA 
MG

WC-5 
AS I 
ICS2

Its
MG-1

MG-2

C. UL

44

65

SOSA

1D63

FCfi THE TRANSMISSION AND

NATIONAL ELECTRICAL MANUFACTURERS ASSOQATICW

STANDARD FOR MOTORS AND GENERATORS

THERMOPLASTIC-INSULATED WIRE ANO CABLE 
DISTRIBUTION OF EaCTRICAL ENERGY

MOLDED CASE OfiCUlT BREAKER

INDUSTRIAL CONTROLS AND SYSTEMS; CONTROLLERS. CONTACTORS AND OVERLOAD 
REUTS RATED 600 VOLTS

CENERAL STANDARDS FOR INDUS1TUAL CONTROL AND SYSTEMS 
MOTORS AND GENERATORS

SAFETY STANDARD FOR CONSTRUCTION ft GUIDE FOR SEECHON. INSTALLATION ANO 
USE OF EaCTRIC MOTORS ANO GENERATORS

UNDERWRITERS LABORATORIES, INC (Aa PARTS APPLY)

RUBBER-INSULATED WIRES AND CABLES

THERMOPLASTIC INSULATED WRES ANO CABLES

INDUSTRIAL CONTRa EOUIPUENT

MACHNE TOOL LURE (UTW) FOR STRANDED OHDUCTOfi ONLY


