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1.

National Power Corporation 
INVITATION TO BID 

PUBLIC BIDDING - BCS 2022-0339

The NATIONAL POWER CORPORATION (NPC), through its approved Corporate Budget 
of CY 2022 intends to apply the sum of (Please see schedule below) 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 N08./PB Ref No. & 
Description Similar Contracts Pre-bid

Conference
Bid

Submission/
Opening

ABC/ Amt. of 
Bid Docs

HO-PIG22-012 / 
PB220621-NA00178

Supply. Delivery,
installation, Test & 
Commissioning of 2 x 600 
kW Containerized Diesel 
Gensets and Associated 
Eiectrical Equipment for 
Cuyo DPP, Cuyo, Palawan

Suppiy, Delivery, 
instaiiation. Test and 
Commissioning or 
(instruction of Power 
Faciiities, Installation, 
Test and
Commissioning of 
Diesel Generating set/s 
with at least one unit 
capacity of 600 kW 
Prime or Continuous 
Power with power 
transformer/s of at least 
750 kVA rating

06 June 
2022 

9:30 A.M

21 June 
2022 

9:30 A.M
P 42,417,300.00/ 
P 25,000.00

HO-TMD22-010 / 
PB220621-AD00179

Supply, Delivery and Test of 
Power Calibration for TMSD

Supply, delivery and 
test of Power Calibrator 
or Electrical testing 
equipment /
instruments

06 June 
2022 

9:30 A.M

21 June 
2022 

9:30 A.M
P 7,800,000.00 / 
P 10,000.00

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

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

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

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

HO-PIG22-012 Two Hundred Seventy (270) 
Calendar Days Fifteen (15) Years

HO-TMD22-010 Sixty (60) Calendar Days Ten (10) Years

AFG-LOG-002.F03 
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Invitation to Bid • BCS 2022-0339

11. For further information, piease refer to:

Bids and Contracts Services Division,
Logistics Department

BiR Road cor. Quezon Avenue 
Diliman. Quezon City
Tei Nos.: 8924-5211 and 8921-3541 local 5611/5239 
Fax No.: 8922-1622
Emaii: bcsd@napocor.gov.ph / bcsd_napocor@yahoo.com

12. You may visit the foiiowing websites:

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

■LT.TEVES
Vice President,vRov>6r Engineering Services and 

Chairman, Bids and Awards Committee
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1. Scope of Bid

The National Power Corporation (NPC or NAPOCOR) wshes to receive Bids for the 
SUPPLY, DELIVERY, INSTALLATiON, TEST & COMMiSSIONiNG OF 2 X 600 KW 
CONTAiNERIZED DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP, with identification number LuzP21Z1363Se.

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

2. Funding Information

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

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

3. Bidding Requirements

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

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

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

I
I

4. Corrupt, Fraudulent, Collusive, and Coercive Practices

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

NATIONAL POWER CORPORATION CD) n-iTB-1
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5. Eligible Bidders

I

5.1.

5.2.

5.3.

5.4.

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

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

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

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

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

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 Vil of the Charier of the UN, subject to 
Domestic Preference requirements under ITB Clause 18.

Subcontracts

I
I

7.1.

I
I

7.2.

7.3.

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.

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 1TB Clause 5 to the implementing or 
end-user unit.

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
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8. Pre-Bid Conference

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

9. Clarification and Amendment of Bidding Documents

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

10. Documents comprising the Bid: Eligibility and Technical Components

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

10.2. The Bidder’s SLCC as indicated In 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.

11.4. For Foreign-funded Procurement, a ceiling may be applied to bid prices provided 
the conditions are met under Section 31.2 of the 2016 revised IRR of RA No. 9184.

NATIONAL POWER CORPORATION ---------------------------------------------------------- n.,TB-3'

Ilf



BID DOCUMENTS

SECTION II - INSTRUCTIONS TO BIDDERS

SUPPLY. DELIVERY, INSTALLATION, TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z1363Se

I

I
I

I
I

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 othenwise 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 I ll-ITB-4
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15. Sealing and Marking of Bids

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

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

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

16. Deadline for Submission of Bids

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

17. Opening and Preliminary Examination of Bids

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

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

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

18. Domestic Preference

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

19. Detailed Evaluation and Comparison of Bids

I

19.1,

19.2.

19.3.

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

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

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

NATIONAL POWER CORPORATION •ITB-6
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BPS for purposes of the NFCC computation pursuant to Section 23.4.2.6 of the 
2016 revised IRR of RA No. 9184. The NFCC must be sufficient for the total of 
the ABCs for all the lots or items participated in by the prospective Bidder.

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

19.5. Except for bidders submitting a committed Line of Credit from a 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 ail 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.

I

I
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ITB
Clause

5.3

7.1

10.4

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

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

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

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

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

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

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

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

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

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

1. Contract/Purchase Order

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

NATIONAL POWER CORPORATION lll-BOS-1
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The prospective bidders shall declare its Joint Venture partner during the 
purchase of bid/tender documents. Any single bidder/s who already 
procured/secured the bidding documents but want to avail the Joint Venture 
Agreement (JVA) shall inform the BAG in writing prior to the bid opening for 
records and documentation purposes. Failure to do so shall be a ground for 
disqualification/non-acceptance of its bid.

10.5 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-2.0for Electrical Works, Section VI - Part II Technical 
Data Sheets.

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

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

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

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

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

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

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

I
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I

19.3

19.5

20.1

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) 23,340.600.00
b. Power Transformers 7,335,200.00
c. Other Mechanical Works 1.934.700.00
d. Other Electrical Works 5.192.900.00
e. Civil and Architectural Works 775.400.00
f. Spare Parts 2.607.200.00
q. Miscellaneous Work 1,231.300.00

TOTAL ABC 42,417.300.00

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

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

Fuel Consumption Cost:

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

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

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

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);

NATIONAL POWER CORPORATION

1! Ill-BDS-S



BID DOCUMENTS

SECTION MI - BID DATA SHEET

SUPPLY. DELIVERY, INSTALLATION. TEST 4 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP2121363Se

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

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

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

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

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

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

20.2

21.2 Notice to Proceed.
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SECTION IV - GENERAL CONDITIONS OF CONTRACT

1. Scope of Contract

This Contract shall include all such items, although not specifically mentioned, that can 
be reasonably inferred as being required for its completion as if such items were 
expressly mentioned herein. All the provisions of RA No. 9184 and its 2016 revised 
IRR, including the Generic Procurement Manual, and associated issuances, constitute 
the primary source for the terms and conditions of the Contract, and thus, applicable 
in contract implementation. Herein clauses shall serve as the secondary source for 
the terms and conditions of the Contract.

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

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

2. Advance Payment and Terms of Payment

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

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

3. Performance Security

3.1. Within ten (10) calendar days from receipt of the Notice of Award by the Bidder 
from the Procuring Entity but in no case later than the signing of the Contract 
by both parties, the successful Bidder shall furnish the performance security in 
any of the forms prescribed in Section 39 of the 2016 revised IRR of RA No. 
9184.

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

4. Inspection and Tests

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

Warranty

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

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

Liability of the Supplier

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

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

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

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

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

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

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

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

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

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

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

Incidental Services -

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

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

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

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

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

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

The Contract price for the Goods shaii 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 
provided for In the Contract, Including additional requirements, if any, specified 
below, and in any subsequent instructions ordered by the Procuring Entity.
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I
The outer packaging must be clearly marked on at least four (4) sides as 
follows:

Name of the Procuring Entity 
Name of the Supplier 
Contract Description 
Pinal 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 earner 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.

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.
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2.0

2.2
The applicable Terms of Payment for this Contract Is Clause 2.2, item No. 3.

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

1) For Supply and Delivery Pay items:

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

(b) On Delivery: Eighty percent (80%) of the Contract Price of the 
tieiivered Goods shall be considered for payment, less the total 
amount of advance payment, rf 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,

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

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

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

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

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

3.2 1.

3.

4.

The following must be indicated in the performance bond to be posted by
the Contractor
i. Company Name
ii. Correct amount of the Bond
iii. Contract/Purchase Order Reference Number
iv. Purpose of the Bond:

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

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

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

i. The bond is a penal bond, callable on demand and the entire amount 
thereof shall be forfeited in favor of the Obligee upon default of the 
Principal without the need to prove or to show grounds or reasons for 
demand for the sum specified therein;

II. The amount claimed by the Obligee under this bond shall be paid in 
full and shall never be subject to any adjustment by the Surety:

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

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

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

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

1. Penalty for Failure to Meet Guaranteed Rated Output

NATIONAL POWER CORPORATION
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3.

Aside from the Liquidated Damages, the PROCURING ENTITY shall 
impose a penalty in case the Supplier fails to attain the guaranteed rated 
output of the diesel gensets.
If the diesel gensets fails to attain the guaranteed kW output at site during 
the performance test as measured at the generator output terminals, a 
penalty shall be imposed to the Supplier for each diesel genset that failed 
to attain the guaranteed kW output, computed in accordance with the 
formula specified below:

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

Where:

2.

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

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

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

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

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

Where:
APR - Actual Fuel Rate for each DG Set at site corrected to ISO 3046 

conditions, li/kW-hr
GFR - Guaranteed Fuel Rate of the DG Set at ISO 3046 conditions. H/kW-hr 
GRO -Guaranteed Rated Output of the DG Set at ISO 3046 conditions, kW 
PCF = Prevaiiing 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

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 all labor, 
materials, supplies, tools and equipment in accordance with specifications 
contained herein and as shown on the accompanying drawings for the 
Supply, Delivery, Installation, Test and Commissioning of 2 x 600 kW 
Containerized Diesel Generating (DG) Sets and Associated Electrical 
Equipment for Cuyo DPP which consist mainly of the following:

Table 1.0

EQUIPMENT/FACILITIES TO BE SUPPLIED/INSTALLED BY SUPPLIER

I Cuyo DPP, 
Palawan

Total No. of Gensets 
and Transformers

No. a
Capacity of 

Gensets 
(kW)

No. a Capacity 
of 480V/13.8kV 

Generator 
Transformers 

30,60 Hz, 
(KVA)

No. of 
Generator 
Control a 
Protection 

Panels 
(Sets)

Power, 
Control a 

Instrumentation 
Cables 
(Lot)

2x600 2x750 2 1

2 X 600 kW 2x750 kVA
2 2

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

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

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

The Supplier shall be fully responsible for its work in the design, 
manufacturing, assembly, documentation, reports, corrosion protection, shop 
testing, preparation for shipment, field testing and commissioning, warranty 
provisions and compliance with the applicable codes and standards and the 
requirements of this specification.
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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 (Civil, Mechanical 
and Electrical Works). The specific technical specifications shall take 
precedence over the general requirements (General Works) in case of any 
inconsistency.

GW-1.1 Project Description

The Project calls for site development as required-for the supply, delivery, 
installation, test and commissioning of 2 x 600 kW Containerized Diesel 
Generating Sets and associated electrical equipment as summarized in Table 
1.0 of Clause GW-1.0.

Each DG Set shall be designed for Prime Duty operation as defined in ISO 
8528, capable of delivering the required Guaranteed Prime Rated Power of 
not less than 600 kW measured and/or adjusted to the Specified Reference 
Site Conditions in Clause MW-4.1 of the Mechanical Works specifications.

Each 600 kW DG set shall be fully enclosed in a sound attenuated and 
weatherproof enclosure (20-ft ISO Certified Container) 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 and Generator Transformer to be installed in the existing 
control room and switchyard, respectively or as shown on the accompanying 
drawings.

DG Sets and associated electrical equipment shall be installed in the area as 
shown on the drawings. DG Sets shall be designed to operate in parallel with 
future DG Sets of different make and capacity to be installed,

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

GW-1.2 Project Location

The project which consists of 2 x 600 kW containerized diesel generating sets 
and associated electrical equipment shall be located in existing plant site at 
Brgy. Suba, Cuyo, Palawan.

Table 1.2 on the next page shows the existing mode of transport from Manila 
to existing plant site, subject to verification by the Supplier.
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TABLE 1.2

PLANT 1 2 3

1. Cuyo DPP, S-Manila Port- S-Coron Port- Cuyo L-Cuyo Port-Plant
Palawan Coron Port Port Site

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

I

I

GW-1.3 Project Duration

The Supplier shall complete the works as specified within Two Hundred 
Seventy (270) Calendar Days which shall become effective from receipt of 
the Notice to Proceed. The 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 site and thoroughly 
investigate and familiarize himself with all the conditions at site, the 
surrounding area and take particular reference to its accessibility, means of 
communication and transportation, determine possible sources of materials 
and equipment to be supplied/utilized during the project execution, verify the 
actual scope of works and relative costs, and all other factors that could 
hamper the smooth execution of the contract.

The Supplier shall also be responsible to assess and determine all and every 
work and service although not specifically detailed but are deemed required to 
fully complete the work and placing ready for the safe and reliable operation of 
the diesel generating sets and associated electrical equipment. Relative costs 
of any additional works or materials which the Supplier deemed required or 
necessary to complete the works shall be included in the bid proposal. Any 
and/or all expenses arising through the lack of knowledge or understanding 
regarding the existing conditions of the site shall be the responsibility of the 
Supplier and no additional payment thereof shall be made by NPC.
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Any discrepancies of the scope of work specified in this section with those 
specified in the relevant specific technical specifications (Civil, Mechanical, 
and Electrical Works), the specific technical specifications shall govern. 
However, anything mentioned in the specific technical specifications and not 
shown on the drawings, or shown In the drawings but not mentioned in the 
specifications but which are obviously necessary to make a complete 
installation shall be considered under the Supplier’s Scope of Works.

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

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

b) Delivery of labor and supervision, materials and supplies, tools and 
equipment for the construction of civil works including detailed design of 
associated civil/structural works for all equipment to be supplied by the 
Supplier and as specified herein;

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

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 set 
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, fumishing/supply, delivery, 
installation, test and commissioning of DG Sets and auxiliaries, electrical 
equipment and associated civil works, but not limited to the following:

GW-2.2 Civil Works

I

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

b) Design and construction of new concrete foundations for gensets, 
generator control and protection panels, transformers, fuel day tanks 
and Its structural supports (design, fabrication, erection), including 
anchor bolts/machine bolts to ensure proper anchoring and installation 
subject to NPC’s review and approval;
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c) Constaiction of new cable trenches including supply/installation of cable 
trays and other necessary accessories in accordance with the detaiis 
shown on the drawings and relevant technical civil/electrical works 
specifications.

Existing trenches may be utilized by the Supplier subject to MFC's 
approval and necessary modifications works shall be made to meet the 
requirements of the new generating sets and associated auxiliaries 
including supply of cable trays, if required/necessary to accommodate 
all cables for the interfacing of the supplied equipment and existing 
system;

d) Structural excavation and backfill for foundations of diesel generating 
set/s and its auxiliaries, transformers, cable and pipe trenches, fuel oil 
day tanks and its structurai supports and for all miscellaneous Balance- 
of-Piant (BOP) structures required:

e) Concreting works, including fabrication (cutting/bending) and installation 
of reinforcement, for foundations of diesel generating set/s and its 
auxiliaries, transformers, cable and pipe trenches, fuel oil day tanks and 
Its structural supports, and for ail miscellaneous Balance-of-Plant (BOP) 
structures required;

f) Demolition of existing wall in the old control room;

g) Demolition of existing genset pad;

h) Expansion of existing seclusion fence;

i) Complete construction of drainage appurtenances;

i) Demobilization including clearing of site/demolition of Supplier's camp 
facilities; and

k) All other required works to complete the project.

GW>2.3 Mechanical Works

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

a) Two (2) sets of 600 kW, (Guaranteed Prime Power Output) 
Containerized Diesel Generating Sets, 1800 rpm maximum. In-line or V- 
type multi-cylinder arrangement, 480V, 3-phase, 60hz, each equipped 
with turbocharger and air to air charged air cooler, electronic governor, 
direct injection, sound attenuated and weatherproof enclosure(20-ft ISO 
Certified Container) 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;
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b) 1.000L elevated fuel day tank for each DG set, 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 alann contacts for 
annunciation in the generator control and protection panel;

c) Two (2) sets of 27,000 kJ/hr cooling capacity Split-Inverter Floor 
Mounted Type Air conditioner at the control room extension complete 
with its controls, mounting supports accessories;

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

e) Fuel oil, lubricating oil, lubricants, coolant, chemicals and other 
consumables required during initial filling, test and commissioning at 
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 energy 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/overhaul 
maintenance. It shall Include Portable Computer for diagnostic and 
programming the genset control setting complete with licensed software 
of genset control system and electronic/digital governing system 
including other digital components that require exclusive programs from 
the Manufacturer and/or Supplier;

i) Hydrostatic testing of field-installed piping systems under the presence 
of NPC;
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j) Conduct test and commissioning of the diesel generating sets and its 

auxiliaries including associated electrical equipment in accordance with 
the approved test procedure submitted by the Supplier. It shall Include 
compiling, recording and submitting test reports to NPC.

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

Parameters to be tested are NOx, SOx, CO and PM. For DG sets with 
stack diameter less than 12”, only the parameters NOx, SOx and CO 
shall be tested.

I
k)

l)

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.

The Supplier shall provide highly qualified and experienced technical 
personnel/engineers during the test and commissioning:

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

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

I

GW-2.4 Electrical Works

a) AC Generators and associated auxiliary equipment;

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

c) Supply of One (1) Spare Circuit Breaker for 600kW D/G Set;

d) Two (2) X 750 kVA, 480V/13.8kV, 3-phase, 60 Hz Generator 
Transformers:

e) Power, Control and Instrumentation Cables including ground 
conductors/materials and other appurtenances required for the 
interfacing of supplied equipment;

f) 15 kV Fuse Disconnect Switch with Lightning Arrester Combination as 
described in the Electrical Works specifications:
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I

g)

h)

i)

j)

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

Grounding conductors, ground connectors, ground rods and other 
accessories required for the interfacing of all equipment to the existing 
grounding system; and

Conduit and Cable Trays System.

Supply, Installation and Test of Job Site Cameras to be installed before 
the start of construction and/or installation of all equipment.

I
I
I
I

I

GW-2.5 Other Works and Services

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

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

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

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

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

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

d) After contract award and prior to procurement/contract implementation, 
submit five (5) sets of drawings and documents for approval of materials 
and equipment such as dimensioned assembly drawings of generating 
sets and its auxiliary equipment, sound attenuated and weatherproof 
enclosure, schematics and wiring diagrams, control and protection 
panels, transformers, interconnecting diagrams identifying terminal 
numbers, test procedures, training program, draft of 0 & M manuals and 
other documents specified in Clause GW>6.3.

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

e) Corrosion protection and painting;

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

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

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

I

GW-3.0 DESIGN AND DUTY CONDITIONS

GW-3.1 Site Conditions

The Supplier shall be responsible for visiting the plant site and thoroughly 
investigate and familiarize himself with ail 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 may be taken into consideration in the design, 
manufacture and selection of the equipment and materials to be supplied by 
the Supplier, unless othenwse specifically indicated in the relevant technical 
specifications.

Elevation above sea level 
Ambient temperature 
Barometric pressure 
% Relative humidity

0 to 500 M 
up to 45°C
0.974 -1.03 kg/cm2 abs 
up to 85 %
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Design for seismic loads 
Max. wind velocity

I

I
I
I
I

Seismic zone factor 0.4 
250 km/hr and/or as specified in the 
latest edition of National Structural 
Code of the Philippines

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

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

GW'3.2 Earthquake and Wind Design Requirements

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

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

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

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

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

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

GW-3.3 Sound Control

The Supplier shall ensure that the sound level of equipment covered by this 
specification, including those equipment and tools to be used during the 
performance of his works, are within the permissible limits for personnel as 
defined in DOLE'S Occupational Safety & Health Standards for Noise and 
contractual requirements for overall plant noise levels.
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The sound pressure level for the containerized DG sets and auxiliary 
equipment shall not exceed 85 dBA measured at 1 meter distance from any 
point around the unit’s enclosure or source

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

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

I GW-3.4 Emission Standards

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

Pollutant
Max.

Permissible 
Limit (mg/Ncm)

Method of 
Sampling

Method of 
Analysis

NOx !
I

I

2000 as N02 USEPA Methods 1 
thru 4 & Method 7

Phenol-disulfonic 
Acid Method or as 
per sampling 
method

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

As per sampling 
method

CO 500 as CO USEPA Method 3 
or 10

Orsat Analysis or 
NDIR

Particulates 200 USEPA Methods 1 
through 5

Gravimetric per 
sampling method

GW-3.5 Fuel Specifications Requirement

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

Property Unit ASTM
Method Min. Max.

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

0 40 °C cSt D-445 1.7 5.5
3. Flash point °C (°F) D-93 55(131)
4. Pour Point °C (°F) D-97 10(50)
5. Cloud Point °C (°F) D-2500 16

(60.8)
6. Ash % wt. D-482 0.01
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Cont’d...

I

I

GW-3.6

GW-3.7

Property Unit ASTM
Method Min. Max.

7. Sulfur % wt. D-4294/D-129 1 0.3
8. Water & Sediment % vol. D-2709 0.1
9. Water Content {by 

distillation] % vol. D-95 0.1

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

11. Others
a) Distillation

Temperature 90% 
Recovery

°C D-86 370

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

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

extraction) % wt. D-473 0.01
f) Copper strip 

corrosion, 3 h at
50 °C

ASTM D-130 No. 1

g) FAME content % vol.
PNS EN 
14078 

modified
1.7

h) Methyl laurate 
(C12ME) % wt.

PNS EN 
14331 

modified
0.8

i) Free Water % vol. 1.0

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

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 torsionai critical speeds.

Plant Operating Characteristics

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

Speed and voltage control systems shall be designed to maintain the 
frequency and voltage within acceptable limits for the following loading 
conditions;
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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 earring 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 unit shall be designed for remote start-up and speed control 
including automatic and manual control. It shall be equipped with all 
necessary instrumentation to provide adequate monitoring and control of the 
unit under all operating conditions including "standby''.

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

Each DG set unit 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, continuous field 
flashing and other frequency related events.

Each diesel engine shall be capable of starting from the "cold" condition, and 
of operating for specified time (to be specified by the Supplier) under load, 
without AC power available for motor-driven auxiliaries, 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.
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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 suffidently 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 wth which parallel operation may be required shall have 
the following characteristics;

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

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

GW-3.9 Service Life

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

GW-4.0 MATERIALS AND EQUIPMENT

GW-4.1 General

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

All materials shall comply with the latest revisions or editions of the specified 
standards for each material specification unless otherwise specified or 
permitted by NPC. The materials selected shall be appropriately matched to 
other items complying with all applicable regulations, quality and dimension 
standards. All materials or components used shall be tested in confonnance 
with the applicable specifications and purchased with certified mechanical and 
chemical properties.
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GW-4.2

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

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

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

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

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

Applicable Codes and Standards

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

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

American Bureau of Shipping 

American National Standard Institute 

American Society of Mechanical Engineers 

American Welding Society 

British Standards Institute 

European Commission 

Canadian Standard Association 

Diesel Engine Manufacturer's Association 

Dentsche Industrie Norm 

Factory Mutual Engineering 

Hydraulic Institute Standards 

International Building Code
General Standards for Industrial Control and Systems
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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

9001 Quality Management System
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 Standard
PEC Philippine Electrical Code
SSPC Steel Structures Painting Council

TEMA Standards for the Tubular Exchanger Manufacturers
Association

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

Assemblies

The DG Set Model should be certified by any of the following internationally 
recognized certifying body/organization: CSA, UL. JIS, CE, LR, GL. NKK and 
ABS. Accordingly, supporting documents shaii be submitted by the Bidder 
during the project implementation.
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In addition to the above codes and standards, the Supplier shall comply with 
all applicable national and local laws, codes, regulations, statutes, and 
ordinances.

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

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

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

GW-4.3 Test of Materials

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

NATIONAL POWER CORPORATION M VI-GW-17



BID DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST & 
COMMISSIONING OP 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z1363Se

GW-4.4.2 Metals

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

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

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

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

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

GW-4.4.4 Fabrics, Cork, Paper, etc.

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

GW-4.4.5 Adhesives

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

GW-4.5 Interchangeability

The Diesel engine-generator sets and its associated auxiliary equipment shall 
be of the same Brand/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 
modem engineering practice for the manufacture, assembly, test and 
commissioning of equipment, notwithstanding any omissions from the 
specifications and drawings. To have quality workmanship, only technicians 
skilled in their respective trades shall be employed.

GW-5.0 EQUiPMENT MARKING, 
REQUIREMENTS

LABELING & MISCELLANEOUS

GW-5.1 Nameplates

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 specincations or 
characteristics of each component or equipment has been designed to 
operate and shall include the following; manufacturer's name, type of 
equipment, model & serial numbers, year of manufacture, weight, Standard 
Plant Identification Number (SPIN) if assigned/designated by NPC or 
indicated on drawings and other relevant information in compliance with 
applicable standards. Nameplate of the generating set shall also indicate the 
Prime kW Rating, speed (RPM), voltage, frequency and power factor. Any 
special instructions shall also be shown and suitably attached, as much as 
practicable, to the equipment or other visible location near the subject 
equipment.

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

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

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

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

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 t^e 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.

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.
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GW-6.2

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

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

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

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

Drawings and Documents to be submitted with the Bid

The Supplier shall submit with his Bid the required copies of all the documents 
specified in Section VI - (Part II) Technical Data sheets under the Section 
“Annexes" including other documents specified in the relevant Clauses of the 
bid documents (Refer to Form No. NPCSF-GOODS-01-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 vwth the bid.
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GW-6.3 Supplier's/Manufacturer’s Drawings and Instruction Manuais

GW-6.3.1 General

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

To provide the basis for programming the checking of the Supplier’s 
drawings, the Supplier shall, within fifteen (15) calendar days from the 
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.
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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. AH drawings are prefemed in a 
computer-aided format. However, if unable to compiy with this requirement, 
manual drafted drawings will be acceptable. All CAD produced drawings are 
to be submitted in Autocad formats. All other computer-generated documents 
are to conform to Microsoft Office.

GW-6.3.2 Bar Chart

I

GW-6.3.3

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

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

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

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

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

General and Detailed Drawings and Specifications for Electro- 
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.
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The drawings shall show all necessary dimensions and tolerances, field joints, 
and sub-assemblies in which the equipment will be shipped, terminal boxes 
and wrfre 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.

I

GW-6.3.4 General and Detailed Design Drawings for Civil Works

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

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

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

GW-6.3.5 Working Plan

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

GW'6.3.5 Progress Report

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

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

I
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GW>6.3.6 Instruction Manuals

Supplier shall submit five (5) sets of the draft of Operation and Maintenance 
Manuals required for all equipment supplied under this Contract, at least forty 
five (45) days prior to test and commissioning for NPC review and approval. 
Upon approval, the Supplier shall submit seven (7) final copies of the 0 & M 
Manuals for distribution to the following:

Number of 
Copies/Rating Delivery Sites/Group

3 Plant Site

2 Luzon Maintenance Technical
Services Division

1 Palawan Operations Division

1 Luzon Operations Department

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

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

I

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

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

The following requirements shall be included but not limited to:

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

b) Applicable drawings including equipment outline drawings, assembly 
drawings, system flow diagrams, single line diagram, schematic and 
control circuit diagrams (alarm and trip), interconnection diagrams of the 
generator, exciter, governor and other integral devices and other 
relevant drawings;
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c) Mechanical and Electrical Parts lists itemizing type, number, rating, 
performance limits, and services required including electric power, water 
(cooling and seai), fuel and lube oil;

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

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

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

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

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

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

j) Special/standard tools list;

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

k.1 Equipment identification number or SPIN
k.2 Description of part
k.3 Manufacturer/Supplier part number
k.4 Manufacturer’s drawing number
k.5 Self life
k.6 Ordering lead time
k.7 Unit cost
k.8 Weight
k.9 Quantity required
k.10 Outline sketch diagram
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GW-6.3.8 As'Built Drawings

The Supplier shall provide and keep an up-to-date “As-Built" drawings of all 
structures constructed and all equipment and accessories and miscellaneous 
works erected or installed. These drawings shall show all changes and 
revisions from the original drawings and specifications, including the exact 
“as-built" locations, sizes and kinds of equipment and accessories, 
miscellaneous metal works, embedded piping and electrical systems and 
other concealed Items of work.

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

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

GW-6.3.9 Documents for NPC's Records

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

I

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

b) Factory Test/Site Test (Performance) Results; and

c) Other Documents as may be required.

GW-6.4 Processing of Drawings/Documents

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

The Manager, Design and Development Department
National Power Corporation
BIR Road comer 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.
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Five (5) prints yinth 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 re>rision block.

If minor revisions are made after a drawng has been approved, the Supplier 
shall Incorporate the corrections on the as-built drawngs 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.

GW-7.0 DISMANTLING AND HAULING REQUIREMENTS (AS APPLICABLE)

GW-7.1 General

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

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

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

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

All works shall be coordinated with NPC at site so that interference In the 
performance of works wrill be avoided. In case Interference occurs, NPC will 
decide which work is to be relocated.
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GW-7.2 Preparation

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

GW-7.3

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 (tarpauline or equivalent type of cover) on the tom down part 
until it is properly packed and crated. Any part of fixed structures that has to 
be tom 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.

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

The Supplier shall engage the services of highly qualified engineer/specialist 
who shall be responsible for the supervision of all dismantling and hauling 
worlds. 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 Plant site or at any areas designated by authorized 
NPC representatives to avoid damage of any kind to equipment and 
installations.

6W-7.4

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

Demolition

The Supplier shall exercise due care and diligence during demolition of 
structures, foundations, equipment and installations, including the provision of 
screens and canopies to protect them from dust and debris. In the event that 
any such damage should occur, the Supplier shall repair, replace or othenvise 
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 Plant site.

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.
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GW-7.6 Disposal of Demolished Materials

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

Any demolished materials which are not required to be used elsewhere have 
a commercial value, he may direct the Supplier to set aside and salvage such 
mateiials, 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 mateiial 
shall not be used by the Supplier for any of his construction operations, unless 
otherwise authorized by NPC.

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

GW-8.0 INSTALLATION REQUIREMENTS

GW-8.1 General

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

GW-8.2 Inspection at Site

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

For each part of the Contract Works to be erected it shall be examined and 
passed by NPC. This particularly applies to the accurate plumbing of all 
stanchions and columns, and to the leveling, setting and aligning of the 
various parts, and to the fitting and adjusting of bearings and other parts. 
NPC reserves the right to inspect all parts of equipment in the Works and/or 
on Site but at the discretion of NPC inspection may be waived on certain 
Items. This shall in no way absolve the Supplier from his responsibilities.

Full assistance and facilities are to be afforded by the Supplier for NPC’s 
representatives to check the works. The Supplier shall be required to carry 
out dimensional checks at various stages of completion and these shall be 
witness by NPC.
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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 wll not accept responsibility for any 
losses or damage which may occur during the execution of the Contract.

GW-8.3 installation Requirements

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

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

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

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

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

The equipment shall be set level and checked true to grade and alignment. 
Foundation bolts/bed plates of the number and sizes required shall be 
supplied and installed by the Supplier. The cost of which shall be included In 
the cost for the installation of respective equipment.
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GW-8.4

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

The Supplier shall identify the most convenient access and manner of moving 
the equipment out of a fixed structure/s. The Supplier shall provide temporary 
shelter/cover (tarpaulin or equivalent type of cover) on the tom 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 shali 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 
generating sets may be left open and provided with temporary tarpaulin or 
equivalent type of cover until the new generating sets have been unloaded 
and installed inside. Such temporary access shall be brought back to its 
original form by the Supplier to the satisfaction of NPC.

Nameboards and Advertisements

GW-8.S

GW-8.5.1

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

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

Signs

General

All signs mentioned below shall be located at suitable location within the sight 
of people or the people to whom they apply. The sign shall be properly 
displayed. For temporary dangerous area (e.g. construction site), the signs 
shall be of the portable ^e. 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.
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GW-8.5.2 Traffic Signs

I

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

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

GW-8.5.3 Signs for Emergencies

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

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

GW-8.5.4 Warning Signs

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

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

GW-8.5.5 Prohibition Signs

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

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

I

I

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 ali his supplied materials and equipment covered by the 
Contract at least forty-five (45) calendar days prior to the conduct of actual 
test.

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

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

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

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

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

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

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

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

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

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

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

GW-9.2 Tests at Supplier’s Premises

GW>9.2.1 Inspection at Supplier’s Premises

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

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

GW-9.2.2 Factory Acceptance Tests (FAT)

Prior to shipment and final inspection, each equipment suppiied by the 
Suppiier shall be given the manufacturer's standard factory test and/or as 
required in the relevant sections of the technical specifications.
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The Supplier shall carry out tests, as may be required by the specified 
Standards and the Quality Control and Assurance Program, as well as the 
entire test program approved by NPC. Prior to the witnessing of Factory Test 
the Supplier shall remove all faults found and correct all failures noted to the 
best of his knowledge such that no functional or procedural errors will occur 
during the test.

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

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

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

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

For each day of testing, the Supplier shall submit to NPC the proposed 
disposition of each criterion that failed during the previous day of testing, prior 
to commencement of the tests scheduled for that day.

Tests witnessed by NPC will be initialed accordingly by him on the test record. 
The test record and dispositions, and any other pertinent supporting data and 
documents shail 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 vvith the main generator:

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

I
I
I
I

I
I

I

Load Duration

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

a.3

a.4

a.5

a.6 

a.7 

a.8

Governor Regulation Test 

Overspeed Trip Test

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

Fuel Oil Consumption Test

Test for Sound Level at 1 M distance from genset

Test for Sound Level at 1-meter distance from DG Set and 
Vibration.

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

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

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

b) Auxiliary Equipment

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

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

c) Electrical Equipment

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

d) Sound Attenuated/Weather Proof Enclosure
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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-Commissioning/Commissioning Test

GW-9.3.1 General

I

I
I
I

I
I

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

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

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

GW-9.3.2 Pre-Commissioning Test for Supplied Equipment

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

a) Alignment of engine-generator;
b) Wiring continuity test;
c) Megger testing of equipment and power cables;
d) Checking of safety valve settings;
e) Checking of settings for switches and instrument transmitters:
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f) Calibration and test of C & I equipment and measuring instruments:
g) Checking and testing of AVR, electrical relays, CT’s and PT’s;
h) H.V. test for relevant equipment:
i) Functional test of all supplied equipment:
j) Checking for tightness, rotation, direction of auxiliary electricai motors, 

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

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

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

GW>9.3.3 Commissioning Test

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

a)
b)
c)
d)
e)

f)
g)
h)
i) 
])
k)
l)
m)

n)

Trial run of individual auxiliary equipment;
System sequential operation:
Generating unit tripping device test;
No load operation of diesel generating sets;
Test of oontrol systems safety and operating functions 
(Control and Protection Relays);
Unit synchronization:
Unit load test and load rejection test (at 50%, 75%, 100% and 110%); 
Unit start'Up/stop tests;
Automatic change-over of standby equipment;
Parallel Operation and Load sharing test;
Guaranteed Primer Power Output & Guaranteed Fuel Rate tests: 
Reliability Test (8 hours);
Tests for Sound Pressure Level, NOx, SOx, CO and PM, and vibration. 
For gensets with stack diameter less than 12”, only the parameters 
NOx, SOx and CO shall be tested; and 
Tests for Electrical Equipment per ANSI and lEC standard

Considering the expected unavailability of reliable load at the plant site, the 
Supplier may conduct the performance test to determine the Guaranteed 
Prime Power Output and Guaranteed Fuel Consumption at 100% load and 
other loads (50%, 75% and 110%) including other applicable/required tests 
specified above at its local facility or at any local facility acceptable to NPC. 
The Supplier shall provide 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.
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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, NOx, SOx, CO and Particulates Emission 
Levels and Vibration and others as required or specified in the relevant 
clauses of the technical specifications. For gensets with stack diameter less 
than 12", only the parameters NOx, SOx and CO shall be tested. 
Specifications for sampling ports shall be in accordance with DENR 
specification standards.

Site emission tests shall be conducted by a DENR-accredited third party 
service provider and to be witnessed by Department of Environment and 
Natural Resources-Environmenta! Management Bureau (DENR-EMB) and/or 
their designated representative/s. The original copy of the test results shall be 
submitted to NPC.

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 diesel generator set shall preferably be used during the fuel 
consumption test to verify its accuracy in comparison with the fuel rate test 
results taken during the FAT. Any other applicable measuring devices other 
than the installed instruments may be used as mutually agreed during the 
witnessing of the test.

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

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

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

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

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

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

(correction curves shall be submitted with the Bid)

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

In the event of unavailability of the required ioad at site during the period of 
testing, 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 at his own cost.

GW*9.4.1 Diesel Generating (DG) Set

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

a)

b)

c)

d)

e)

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

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

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

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

Test for Enclosure Sound Pressure Level and Water Tightness, SOx, 
NOx, CO, and Particulates Emission Levels and Vibration. NOx, Sox, 
CO and PM are to be tested for gensets with capacity above 300kW.
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However, only for the parameters NOx, Sox. CO shall be tested for DG 
Sets with capacity above 300kW and with stack diameter of less than 
12" 0.

The above test shall be determined during the Load Test at 100% Load. 
Refer also to the requirements as noted In Item “d)” of Clause GW- 
9.2.'2.

GW-9.4.2 Auxiliaries and Associated Electrical Equipment

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

GW-9.5 Reliability Test (8 hours)

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

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

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

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

I

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

a) Plant tripping due to above causes;

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

c) Major defects to warrant plant shut-down or interruption for repair which 
would otherwise affect safety or personnel and/or plant and equipment: 
and
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GW-9.6

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

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

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

Tests Failures

I

1

I

I
I

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

If the results of the performance test at site show that the equipment failed to 
meet the guaranteed 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 gensets, transformers and 
associated equipment have failed to meet the relative guaranteed data.

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

NPC shall also have the right to reject the Diesel Generating Sets if it fails 
during tests to comply with the Standards of the Philippine Clean Air Act and 
Sound Pressure Level as required in the Technical Specifications.
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GW-9.7 Test Reports/Certificates

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

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

I

I

I

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

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

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

If NFC opted not to witness the Factory Tests, NFC 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 NFC.

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

I
GW-10.0 TRAINING OF NFC FERSONNEL

GW-10.1 General

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

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

The components of the training modules shall include but not limited to the 
training procedures/methodology, instructional materials such as audio visual 
materials, tapes and slides, and manuals for each trainee.
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1

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

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

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

The training program shall be conducted by expert/s who are knowledgeable 
and well-trained by the gensets 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 at the Plant site shall be 
borne by the Supplier and shall be included in the bid price.

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

I

GW-10.2 Operation and Maintenance Training at Site

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

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

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

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

c) Proper maintenance during long period of standby condition.
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GW-11.0

GW-11.1

I

I

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

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

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

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

CORROSION PROTECTION AND PAINTING

General

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

Generally, the 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 Manufacturer/Supplier which shall be used for 
painting surfaces that will be damaged during transport and installation works 
including surfaces that show signs of corrosion. Color of Final painting shall 
be per Manufacturer’s standard, unless otherwise specified in the pertinent 
provisions of the specifications. Preferably, final color shall be similar to the 
existing color of the equipment and structures or as directed/approved by 
NPC.

I

I
I

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

as specified in the relevant sections of this specification.

GW-11.2 Treatment for Shipping

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

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

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

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

All internai 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.

I
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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 wth 100 microns DFT polyamide epoxy for 
each coat.

External surfaces shall be painted with 80 microns DFT of zinc rich polyamide 
epoxy primer on first coat. On second coat. 160 microns FTF of intermediate 
chlorinated rubber-shall be applied and 80 microns DFT chlorinated rubber 
topcoat as final coat.

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

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

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

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

Final tests and inspection shall be carried out by the Supplier to ascertain the 
correspondence of the paintwork to the prescribed color and treatment. 
These tests will indicate whether or not the paintwork is correctly applied and 
is free from wrinkles or roughness which might affect the adhesion of the 
protective coating.

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

GW-12.0 SPARE PARTS AND TOOLS

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

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

GW-12.1 Spare Parts

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

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

Spare parts shall include all the items that are expected to be consumed or 
replaced during the test and commissioning stage and these shall be 
identified and submitted in the form as specified in the Spare Parts List In Part 
It - 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 plant site before the start 
of test and commissioning, complete with markings showing the description or 
code numbers to facilitate identification and retrieval.

All spare parts shall be delivered into storage areas nominated by NPC and 
the delivery will be deemed to be complete when the packages have been 
opened by the Supplier, their contents checked by NPC, and articles 
protected and replaced by the Supplier to the satisfaction of such 
representatives or assembled into units at NPC's option and stored as 
directed by NPC. Damaged or incorrect item shall be replaced by the 
Supplier at his own cost.
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All bidders are required to submit in their proposal the detailed list of spare 
parts to be supplied with its corresponding costs and In the form as specified 
in Part II - Technical Data Sheets. This list is preliminary and subject to 
changes in order to conform with the final design without any additional cost. 
The final list of spare parts shall be submitted to NPC for approval not later 
than one (1) month prior to the delivery of the equipment.

GW’12.2 Tools and Appliances

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

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

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

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

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

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

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

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

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

NATIONAL POWER CORPORATION 0)i Vl-GW-63



I
BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DEUVERY. INSTALLATION. TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z1363Se

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 segregated packed 
and properly marked according to plant system, size, and number of pieces.

Ail 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 vdth 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.

mJ

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 ail 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

GW-13.3

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

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

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

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

a) Inspection and verification of the packing list;

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

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

A record shall be prepared carefully noting all eventual shortages, defeots 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 Philippine Flag Carrier. However, a non-Philippine Flag Carrier 
may be used, provided a certification of its non-availability is Issued by the 
nearest port authority within ten (10) calendar days from the date the goods 
are ready for shipment.

Storage

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

NATIONAL POWER CORPORATION [])f VI-GW-55



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST S 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

Lu2P21Z1363Se

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

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

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

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

GW-14.0 CLEAN UP

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

GW-15.0 CERTIFICATE OF COMPLETION AND ACCEPTANCE

When all the works and services have been satisfactorily completed as required 
in the Contract, the Supplier may give notice to this effect to NPC. Such notice 
shall be deemed to be the basis for NPC to issue a 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 as certified by the 
Plant Manager), NPC shall issue the Certificate of Final Acceptance.
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GW-16.0 GUARANTEE

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

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

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

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

replacement: and

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

This shall include any maintenance/repair sen/ices 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 generating set downtime 
occurs during the warranty period due to fault of the Suppiier, 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*15.0 and shall be done after the 
warranty period plus downtime attributable to Supplier, if any as certified by 
the concerned end-user.

Accordingly, the warranty bond shall be extended.

In the event that undue delay is being caused by the Supplier for failing to 
attend the requested maintenance/repair services within ten (10) calendar 
days, NPC reserves the right to 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:

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

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

GW-17.0 MEASUREMENT OF PAYMENT

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

Failure of the Supplier to submit the approved “As-Builf 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.

NATIONAL POWER CORPORATION EDj VI-GW-58



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION. TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z1363Se

PARTI
I
I
I TECHNICAL

SPECIFICATIONS

CW - CIVIL WORKS

NATIONAL POWER CORPORATION H Vl-CW-i



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST 4 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED DIESEL 
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT 
FOR CUYO DPP

LuzP21Z1363Se

SECTION VI - TECHNICAL SPECIFICATIONS

CW - CIVIL WORKS 

TABLE OF CONTENTS

TITLE PAGE NO.CLAUSE NO.

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

CW-2.0 CARE OF WATER DURING CONSTRUCTION.......................................3
CW-2.1 Scope...................................................................................................... 3
CW-2.2 Drainage and Dewatering.........................................................................3
CW-2.3 Measurement and Payment..................................................................... 3

CW-3.0 ENVIRONMENTAL REQUIREMENTS FOR CIVIL WORKS.................... 3
CW-3.1 Scope...................................................................................................... 3
CW-3.2 General Conditions.................................................................................. 4
CW-3.3 Measurement and Payment..................................................................... 5

CW-4.0 SITE GRADING.......................................................................................5
CW-4.1 Scope...................................................................................................... 5
CW-4.2 Clearing, Grubbing and Miscellaneous Work............................................ 5
CW-4.2.1 Clearing and Grubbing............................................................................. 5
CW-4.2.2 Miscellaneous Works............................................................................... 6
CW-4.3 Grading.................................................................................................... 6
CW-4.3.1 General.................................................................................................... 6
CW-4.3.2 Classification of Materials.........................................................................6
CW-4.3.3 Stripping...................................................................................................6

NATIONAL POWER CORPORATION VI-CW-I



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION. TEST &
COMMISSIONING OF 2 X 600 KW CONTAINERIZED DIESEL 
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT 
FOR CUYO DPP

SECTION VI - TECHNICAL SPECIFICATIONS______________________________________________ LuzP21Z1363Se

CW-4.3.4 Excavation and Fill......................................................................................... 6
CW-4.3.5 Slides...............................................................................................................7
CW-4.3.6 Slip-Outs............................................................................................ 7
CW-4.4 Disposal..........................................................................................................7
CW-4.5 Sources of Fill Materials................................................................................ 8
CW-4.6 Environmental Requirements........................................................................8
CW-4.7 Measurement and Payment.......................................................................... 8
CW-4.7.1 Clearing and Grubbing................................................................................... 8
CW-4.7.2 Miscellaneous Works.....................................................................................8
CW-4.7.3 Stripping..........................................................................................................8
CW-4.7.4 Grading Excavation........................................................................................8
CW-4.7.5 Grading Fill..................................................................................................... 9

CW-5.0 STRUCTURAL EXCAVATION, FILL AND BACKFILL............................. 9
CW-5.1 Scope............................................................................................................. 9
CW-5.2 Materials..........................................................................................................9
CW-5.2.1 Structural Excavation.....................................................................................9
CW-5.2.2 Structural Fill...................................................................................................9
CW-5.2.3 Special Foundation, if any............................................................................ 10
CW-5.2.4 Structural Backfill...........................................................................................10
CW-5.3 Construction.................................................................................................. 11
CW-5.3.1 Excavation..................................................................................................... 11
CW-5.3.2 Structural Foundation Fill............................................................................. 12
CW-5.3.3 Special Foundations......................................................................................12
CW-5.3.4 Backfill............................................................................................................12
CW-5.4 Measurement and Payment......................................................................... 13
CW-5.4.1 Structural Excavation.................................................................................... 13
CW-5.4.2 Structural Foundation Fill............................................................................. 13
CW-5.4.3 Spedal Foundations......................................................................................13
CW-5.4.4 Structural Backfill...........................................................................................13
CW-5.4.5 Trench Excavation and Backfill for Sewerage, Drainage and Water

Supply Pipes and Cable Trench...................................................................14

CW-6.0 CONCRETE.................................................................................................. 14
CW-6.1 Scope.............................................................................................................14
CW-6.2 Class of Concrete......................................................................................... 14
CW-6.3 Materials........................................................................................................ 14
CW-6.3.1 Cement.......................................................................................................... 14
CW-6.3.2 Reinforcing Steel.......................................................................................... 15
CW-6.3.3 Water............................................................................................................. 15

NATIONAL POWER CORPORATION ^ ^ Vl-CW-ii



I

I

I

I

BID DOCUMEm-S SUPPLY, DELIVERY. INSTALLATION. TEST &
COMMISSIONING OF 2 X 600 KW CONTAINERIZED DIESEL 
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT 
FOR CUYO DPP

SECTION VI - TECHNICAL SPECIFICATIONS____________________________________________ LuzP21Z1363Se

CW-6.3.4 Aggregates............................................................................................15
CW»6.3.5 Formwork.............................................................................................. 15
CW-6.4 Storage of Materials...............................................................................15
CW-6.4.1 Cement and Aggregates........................................................................ 15
CW-6.4.2 Reinforcing Steel...................................................................................16
CW-6.5 Concreting............................................................................................. 16
CW-6.5.1 General..................................................................................................16
CW-6.5.2 Formwork Construction.......................................................................... 16
CW-6.5.3 Placing Reinforcement........................................................................... 17
CW-6.5.4 Mixing Concrete.....................................................................................18
CW-6.5.5 Placing Concrete...................................................................................18
CW-6.5.6 Finishing Concrete................................................................................. 18
CW-6.5.7 Removal of Forms................................................................................. 18
CW-6.5.8 Curing and Protection............................................................................19
CW-6.5.9 Sampling and Testing of Concrete.........................................................19
CW-6.5.lOTolerances and Repair for Concrete Construction.................................20
CW-6.5.11 Second Stage Concrete........................................................................20
CW-6.6 Measurement and Payment................................................................... 20

CW-7.0 REINFORCING STEEL......................................................................... 21
CW-7.1 Description............................................................................................ 21
CW-7.2 Material Requirement............................................................................. 21
CW-7.2.1 Bar Reinforcement................................................................................. 21
CW-7.2.2 Sampling............................................................................................... 21
CW-7.3 Construction Requirement..................................................................... 21
CW-7.3.1 Order List for Bent Bars......................................................................... 21
CW-7.3.2 Fabrication............................................................................................ 22
CW-7.3.3 Protection of Material............................................................................ 22
CW-7.3.4 Placing and Fastening Reinforcement & Miscellaneous Material

(ACI-301)...............................................................................................22
CW-7.3.5 Splicing................................................................................................. 24
CW-7.4 Measurement and Payment...................................................................24

CW-8.0 STRUCTURAL STEEL.......................................................................... 25
CW-8.1 General................................................................................................. 25
CW-8.1.1 Submittals.........................................................................................;.... 25
CW-8.1.2 Delivery and Storage..............................................................................26
CW-8.2 Materials................................................................................................ 26
CW-8.2.1 Steel...................................................................................................... 26
CW-8.2.2 Bolts, Nuts and Washers:.......................................................................27

TjATIONAL power corporation QQjj Vl-CW-lii



I

I

I

I

BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST &
COMMISSIONING OF 2 X 600 KW CONTAINERIZED DIESEL 
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT 
FOR CUYO DPP

SECTION VI - TECHNICAL SPECIFICATIONS____________________________________________________ LuzP21Z1363Se

CW-8.2.3 Accessories:...........................................................................................27
CW-8.3 Execution...............................................................................................27
CW-8.3.1 Fabrication............................................................................................. 27
CW'8.3.2 Weiding of Structural Steel Work:........................................................... 27
CW-8.3.3 Shop Painting.........................................................................................27
CW-8.3.4 Erection..................................................................................................28
CW-8.3.5 Tests and Inspections.............................................................................29
CW-8.4 Measurement and Payment....................................................................29

CW-9.0 REINFORCED CONCRETE FOUNDATION AND ASSOCIATED 
STRUCTURES FOR EQUIPMENT AND OTHER COMPONENT 
(DESIGNED/CONSTRUCTED BY CONTRACTOR).............................. 29

CW-9.1 Scope.................................................................................................... 29
CW-9.2 Design and Construction........................................................................ 29
CW-9.3 Measurement and Payment.................................................................... 30

CW-10.0 DRAINAGE SYSTEM AND APPURTENANT STRUCTURES................30
CW-10.1 Scope.................................................................................................... 30
CW-10.2 Materials.................................................................................................31
CW-10.2.1 Non-Reinforced Concrete Drainage Pipes............................................. 31
CW-10.2.2 Reinforced Concrete Drainage Pipes..................................................... 31
CW-10.2.3 PVC Pipes............................................................................................. 31
CW-10.2.4 Concrete Covered Rectangular Ditch..................................................... 31
CW-10.2.5 Bedding Material................................................................................... 31
CW-10.3 Construction...........................................................................................32
CW-10.3.1 Trench Excavation and Backfill..............................................................32
CW-10.3.2 Concrete Canal..................................................................................... 32
CW-10.3.3 Appurtenant Structures.......................................................................... 32
CW-10.4 Pipe Installation...................................................................................... 32
CW-10.4.1 General..................................................................................................32
CW-10.4.2 Non-Reinforced and Reinforced Concrete Drainage Pipes.................... 32
CW-10.5 Measurement and Payment....................................................................33
CW-10.5.1 Concrete Rectangular Ditch................................................................... 33
CW-10.5.2 Concrete Drainage Pipes and PVC Pipes..............................................33
CW-10.5.3 Appurtenant Structures.......................................................................... 33
CW-10.5.4 Bedding.................................................................................................34

CW-11.0 STEEL POLE WITH CROSS-ARMS AND BRACES.............................. 34
CW-11.1 Scope.................................................................................................... 34
CW-11.2 Pole Requirements................................................................................. 34

NATIONAL POWER CORPORATION EDI Vl-CW-iv



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED DIESEL 
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT 
FOR CUYO DPP

LuzP21Z1363Se

CW-11.3 Pole Erection.........................................................................................35
CW-11.4 Measurement and Payment...................................................................35

I
i
I

I

NATIONAL POWER CORPORATION ED) Vl-CW-v



I
BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED DIESEL 
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT 
FOR CUYO DPP

LuzP21Z1363Se

TECHNICAL SPECIFICATIONS
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I
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CW-CIVIL WORKS

CW-1.0 GENERAL CONSTRUCTION FACILITIES

CW-1.1 Scope

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

CW-1.2 Moving-in

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

CW-1.3 Contractor’s Camp Facilities

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

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

CW-1.4 Water Supply

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

CW-1.5 Sewerage Disposal and Sanitation

The Contractor shall, at his own expense, be responsible for the installation 
operation and maintenance of an adequate sewerage disposal and sanitation

NATIONAL POWER CORPORATION m VI-CW-1



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED DIESEL 
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT 
FOR CUYO DPP

LuzP21Z1363Se

I
system and shall provide adequate toilet and wash-up facilities for his 
employees at his camp and in the areas where work is being carried out.

The Contractor shall execute the work with due regard to adequate sanitary 
provisions and applicable codes and shall take all necessary steps to prevent 
the pollution of water in any spring, river, or other sources of water supply. All 
toilets or wash-up facilities shall be subject to the prior and continuing approval 
of the NPC.

I
I

CW-1.6 Fire Protection

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

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

CW-1.7

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

Construction Power

I
I
I

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

CW-1.8 Camp Security

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

CW-1.9 Construction Material Storage

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

CW-1.10 Removal of Camp and Construction Facilities

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

CW-1.11 Measurement and Payment

No separate measurement and payment will be made for the Contractor’s 
Construction Facilities. The entire cost thereof shall be included in the various 
pay items in the Schedule of Requirements.

CW-2.0 CARE OF WATER DURING CONSTRUCTION

CW-2.1 Scope

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

CW-2.2 Drainage and Dewatering

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

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

CW-2.3 Measurement and Payment

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

I

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.
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CW-3.2 General Conditions

I
I

I

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

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

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

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

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

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

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

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

d) Limit construction activities that generate excessive noise to daytime 
worlds 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.

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
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exposed sloping areas with shallow-rooted species like grasses, herbs 
or creepers.

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

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

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

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

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

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

CW-3.3 Measurement and Payment

No separate measurement and payment will be made for the Contractor’s 
compliance to the foregoing. The entire cost thereof shall be Included in the 
various pay items in the Schedule of Requirements.

I

CW-4.0 SITE GRADING

CW-4.1 Scope

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

CW-4.2 Clearing, Grubbing and Miscellaneous Work

CW-4.2.1 Clearing and Grubbing

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

All stumps, roots and brush shall be removed to a depth of thirty (30) cm below 
original ground surface and disposed of in a place designated by the NPC. 
Downed timber, which may be ordered saved by the NPC for future use, shall

NATIONAL POWER CORPORATION m Vl-CW-5



I
BID DOCUMEm'S

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED DIESEL 
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT 
FOR CUYO DPP

LuzP21Z1363Se

be cut into logs as directed and neatly piled in a place designated by the NPC, 
otherwise they shall be disposed of same as above.

CW-4.2.2 Miscellaneous Works

I
I
I

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

CW-4.3 Grading

CW-4.3.1 General

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

CW>4.3.2 Classification of Materials

I

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

CW-4.3.3 Stripping

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

CW-4.3.4 Excavation and Fill

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

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

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

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

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

CW-4.3.5 Slides

CW-4.4

In the event that slides occur along excavated slopes during grading operations 
or after completion of grading but prior to acceptance of the work, the 
Contractor shali remove and dispose the slide materials and also to trim the 
slopes as directed to leave the slopes in a safe and neat condition all at no 
additional cost to NPC, unless occurrence of such slides is occasioned by 
causes beyond control of the Contractor. In such event, payment for the 
satisfactory removal and proper disposal of slide material and finishing and 
rounding of slopes will be paid for at the equivalent of thirty percent (30%) of 
the contract unit price per cubic meter for the Item Grading Excavation.

CW-4.3.6 Slip-Outs

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

Disposal

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

CW-4.5 Sources of Fill Materials

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

CW-4.6 Environmental Requirements

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

CW-4.7 Measurement and Payment

CW-4.7.1 Clearing and Grubbing

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

CW-4.7.2 Miscellaneous Works

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

CW-4.7.3 Stripping

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

CW<4.7.4 Grading Excavation

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

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

CW-4.7.5 Grading Fill

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

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

I

CW-5.0 STRUCTURAL EXCAVATION. FILL AND BACKFILL 

CW-5.1 Scope

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

CW-5.2 Materials

CW-5.2.1 Structural Excavation

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

CW-5.2.2 Structural Fill

a. Sand and Gravel Fill

The material shall be of the same classification as the sand and gravel base 
consisting of river sand and gravel as approved by the NPC. The composite 
material shall be free from vegetable matter and lumps or balls of day, and 
shall be uniformly graded from coarse to fine in accordance with the grading 
requirements shown below;
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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-5.2.3 Special Foundation, if any

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

a. Lean Concrete

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

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

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

CW-5.2.4 Structural Backfill

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

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

Backfill for Water Supply Pipes - Backfill for water supply pipes shall consist of 
compactable materials taken from trench excavation and approved by the NPC.
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CW-5.3

CW-5.3.1

Construction

Excavation

a. General

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

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

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

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

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

c. Drainage and Sewerage Pipes and Cable Trench

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

d. Water Supply Pipes
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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 ieast0.15 meter beiow grade iine.

CW-5.3.2 Structural Foundation Fill

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

CW-5.3.3 Special Foundations

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

Excavated materials below foundation grade shall be replaced at the direction 
of the NPC, either by lean concrete or by selected materials as mentioned in 
CW-5.2.3.

Selected materials shall be placed in 15-cm layers and compacted until the 
required bearing capacity is attained.

CW-5.3.4 Backfill

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.
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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.

CW-5.4 Measurement and Payment

CW-5.4.1 Structural Excavation

Measurement for payment for structural excavation performed by the 
Contractor for structures (except drainage, sewerage and water supply pipes, 
and appurtenances of which cost of excavation and backfill is included in the 
cost of installed pipe and constructed appurtenances) will be based on the 
number of cubic meters of materials excavated.

For purpose of payment, alt authorized excavation below foundation grade (like 
in the case of unsuitable materials encountered) shall be included in the 
measurement.

CW-5.4.2

Payment will be made at the contract unit price for Structural Excavation in the 
Schedule of Requirements, which payment shall constitute full compensation 
for furnishing ali labor and equipment necessary for excavation work and 
proper disposal of excess material 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.

Payment will be made at the contract unit price for the item. Sand and Gravel 
Ftll/Base, in the Schedule of Requirements, which payment shall constitute full 
compensation for furnishing, placing and compacting fill materials; labor which 
include spreading, compacting, etc., equipment and other incidentals 
necessary to complete the item.

CW-5.4.3 Special Foundations

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

Payment will be made at the contract unit price for the corresponding item 
shown in the Schedule of Requirements, which payment shali cover all costs 
for furnishing all labor, materials, equipment and tools necessary to complete 
the item.

CW-5.4.4 Structural Backfill

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

Payment will be made at the contract unit price for the item, Structural Backfill, 
In the Schedule of Requirements, which payment shall constitute full 
compensation for furnishing all labor, materials and equipment necessary for 
backfilling work.

CW-5.4.5 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.

CW-6.0

CW-6.1

CW-6.2

CONCRETE

Scope

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

Class of Concrete

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

CW-6.3

CW-6.3.1

Materials

Cement

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

Unless otherwise specified, cement shall be ordinary Portland Cement. Type I 
for general construction which concrete is not in contact with soils or ground 
water and Type II for concrete in contact with soil or ground water. However, 
the use of Portland Pozzolan Cement Type IP meeting the AASHTO/ ASTM 
requirements may be allowed, provided that trial mixes shall be done and that 
the mixes meeting the concrete strength requirements of the AASHTO/ ASTM 
provisions, pertaining the use of Portland Pozzolan Cement Type IP, shall be 
adopted.
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Changing of brand or type of cement within the same structure will not be 
permitted unless with prior permission and approval obtained from the NPC.

CW-6.3.2 Reinforcing Steel

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

CW'6.3.3 Water

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

CW-6.3.4 Aggregates

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

CW-6.3.5 Formwork

Timber, lumber and plywood to be used for falsework and formwork shall be 
sound and shall comply with the requirements of this specifications. Use forms 
where a smooth form finish is required. Lumber shall be square-edged or 
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, tom surfaces, worn edges, patches, 
or other surface defects, which would Impair the texture of the concrete surface. 
Surfaces of steel forms shall be free from irregularities, dents, and sags.

CW-6.4 Storage of Materials

CW-6.4.1 Cement and Aggregates

All cement shall be stored, immediately upon delivery at the Site, In 
weatherproof building that will protect the cement from dampness. The floor 
shall be adequately raised from the ground and in buildings placed in the 
locations approved by NPC. Provisions for storage shall be ample, and the 
shipments of cement as received shall be separately stored in such a manner 
that allows the earliest deliveries to be used first and to provide easy access 
for identification and inspection of each shipment. Storage buildings shall have 
capacity for storage of sufficient quantity of cement to allow sampling at least
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CW-6.5

CW-6.5.1

twelve (12) days before the cement is to be used. Bulk cement, if used, shall 
be transferred to elevated air tight and weatherproof bins. Stored cement shall 
meet the test requirements at any time after storage when NPC orders retest. 
At the time of use, all cement shall be free flowing and free of lumps.

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

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

CW-6.4.2 Reinforcing Steel

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

Concreting

General

CW-6.5.2

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

Formwork Construction

Forms shall be installed mortar and watertight, true to the dimensions, lines 
and grades of the structure and with the sufficient strength, rigidity, shape and 
surface smoothness as to leave the finished works true to the dimensions 
shown on the drawings or required by NPC and with the surface finish as 
specified.

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

Formwork for concrete placed underwater shall be watertight.

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

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

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

Coating: Before placing the concrete, the contact surface of forms shall be 
coated with a non-staining mineral oil or suitable non-staining form coating 
compound or shall be given two coats of nitrocellulose lacquer, except as 
specified othenwise. Mineral oil shall not be used on forms for surfaces, which 
are to be painted. For surfaces not exposed to view in the finished structure, 
sheathing may be wetted thoroughly with clean water. All excess coating shall 
be removed by wiping with cloths. Reused forms shall have the contact 
surfaces cleaned thoroughly. Those that have been coated shall be given an 
additional application of the coating. Plaster waste molds shall be layered with 
two coats of the thin shellac or lacquer and coated with soft or thinned non­
staining grease.

Tolerance and Variations: The Contractor shall set and maintain concrete forms 
to ensure that, after removal of the forms and prior to patching and finishing, 
no portion of the concrete work will exceed any of the tolerances specified. 
Variations in floor levels shall be measured before removal of supporting 
shores. The Contractor shall make the necessary corrective measures for the 
variations resulting from deflection, or when the latter affects concrete quality 
or curing. The tolerances specified shall not exceed by any portion of the 
concrete surfaces; the specified variation for one element of the structure shall 
be considered unacceptable when it permits another element of the structure 
to exceed its allowable variations. Except as otherwise specified herein, 
tolerances shall conform to ACI347.

CW'6.5.3 Placing Reinforcement

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

In no case shall concreting start without prior inspection and approval by the 
NPC of the placed reinforcement and other embedded items.
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I CW-6.5.4 Mixing Concrete

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

CW-6.5.5 Placing Concrete

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

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

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

CW-6.5.6 Finishing Concrete

CW-6.5.7

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

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

Removal of Forms

Formwork shall not be removed without the permission of NPC; where such 
permission, however, shall not relieve the Contractor of its responsibility for the 
safety of the work. Blocks and bracing shall be removed at the time the forms 
are removed and in no case shall any portion of the wood forms be left in the 
concrete.

Falsework removal for continuous structures shall be as directed by NPC but 
in which case shall be temporarily supported such that the structure is gradually 
subjected to its working stresses. False work shall not be released in any span 
until the strength specified hereunder is attained.

I
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When concrete strength tests are to be used as basis for the removal of forms 
and supports, the compressive strength of concrete must meet the following 
minimum requirements:

Min. Time Min.% Strenath
Centering under girders and 
beams

14 days 80%

Sides of beams and all vertical 
surfaces

1 day 70%

Floor Slabs 14 davs 80%

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

CW*6.5.8 Curing and Protection

Concrete shall be cured for a period of not less than fourteen (14) consecutive 
days by keeping the surfaces of concrete continuously (not periodically) wet. 
Where tongue and groove forms were used and left in place of curing, they 
shall be kept wet at all times prevent opening at the joints and drying out of the 
concrete.

CW-6.5.9 Sampling and Testing of Concrete

The Contractor shall furnish all materials, either separately or mixed, as 
required by NPC. Selection of materials and the making of test specimens shall 
be made under the supervision of NPC and delivered to NPC laboratory or any 
NPC-accredited testing agency at the Contractor’s expense.

The expense of making and curing all concrete specimens including the 
materials comprising the concrete specimens shall be borne by the Contractor. 
The cost of shipping and testing the concrete shall likewise be at the expense 
of the Contractor.

No concreting work on the project will be permitted to be done until NPC 
signifies in writing the approval of the use of all materials involved in making 
the concrete, following the satisfactory results of the necessary tests.

As work progresses, test cylinders shall be fabricated from the concrete 
samples and tested in accordance with ASTM C31 and ASTM C39. At least 
one set of four (4) cylinders shall be made from each 10 cu.m of the concrete 
placed of each class. Also at least one set shall be made per day for each class 
of concrete placed each day.

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

The strength level of a concrete mixture shall be acceptable if every average 
of any three consecutive strength tests equals exceeds Fc, provided no 
strength test falls below fc’ by more than SOOpsi (3.5MPa) if fc’ is SOOOpsi or 
less: or by more than O.IOfc' if fc’ exceeds SOOOpsi (35MPa)
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Concrete deemed to be not acceptable using the above criteria maybe rejected 
unless the Contractor can provide evidence, by means of core tests, that the 
quality of concrete represented by the failed test result is acceptable in place. 
Three (3) cores shall be taken In accordance with ASTM C42 and soaked for 
24 hours prior to testing. Concrete in the area represented by the cores will be 
deemed acceptable If the average strength of the cores is equal to at least 85% 
of and no single core is less than 75% of the specified strength.

CW-6.5.10 Tolerances and Repair for Concrete Construction

Concrete structures shall be constructed to the lines shown on the drawings or 
where so required to suit actual field requirements. Any structure that does not 
conform to such lines shall be repaired or removed and made anew by the 
Contractor at no additional cost to the Corporation.

Repairs shall be made at surface imperfections due to faulty placing of concrete 
and cuts on the structures due to the removal of excess concrete on the lines 
shown on the drawings. Such repairs shall be made immediately after early 
stripping of the forms, after the imperfections have been identified and the 
methods of repair appropriately established.

CW*6.5.11 Second Stage Concrete

The second stage of concrete finishing shall be done only after the final 
installation of all pertinent equipment, anchorages, pipings, conduits and other 
embedded items as may be required for all electromechanical works.

CW-6.6 Measurement and Payment

Measurement for payment for Concrete, except concreting works that are 
associated to various construction and/or installation/erection works (i.e. 
equipment foundation and pedestals, perimeter wall footing and posts, etc.) 
included in the Schedule of Requirements under separate pay item, will be 
based on the volume of concrete placed and accepted within the neat lines of 
the structure as shown on the drawings or in accordance with the manner of 
measurement set forth in the various sections of the Technical Provisions. No 
deduction will be made for rounded or beveled edges or space occupied by the 
metal items 10 sq. cm. or less in cross section, embedded in concrete.

Payment will be made at the corresponding contract unit price for the various 
items of concrete shown in the Schedule of Requirements. Payment shall cover 
all costs for furnishing all labor, materials, including equipment and tools 
required for concreting work. Payment shall also include non-shrink 
cementitious grout and epoxy grout inside foundation block out and above 
engine base plate and care of water.

No separate measurement for payment will be made for formworks of which 
the cost shall be included in concreting works.
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CW'7.0 REINFORCING STEEL

CW-7.1 Description

This work shall consist of furnishing, fabricating, and placing of steel 
reinforcement of the type, size, shape and grade required in accordance with 
these specifications and in conformity with the requirements shown on the 
Drawings or as directed by the NPC.

CW-7.2 Material Requirement

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

CW-7.2.1 Bar Reinforcement

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

I

I

CW-7.2.2 Sampling

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

CW-7.3 Construction Requirement

CW-7.3.1 Order List for Bent Bars

Before materials are ordered, the Contractor shall furnish all order lists and 
bending diagrams for the approval of the NPC. The approval of order lists and 
bending diagrams by the NPC shall in no way relieve the Contractor of 
responsibility for the correctness of such lists and such lists and diagrams. Any 
expenses incident to the revisions of materials furnished in accordance with 
such lists and diagrams to make them comply with the drawings shall be borne 
by the Contractor.

Shop Drawings for Reinforcing Steel fACI 3151: Indicate bending diagrams, 
assembly diagrams, splicing and laps of bars, shapes, dimensions and details 
of bar reinforcing, accessories and concrete cover. Do not scale dimensions 
from structural drawings to determine lengths of reinforcing steel.

I
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CW-7.3.2
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Fabrication

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

Bars 6mm4> to 20mm$ inclusive 
Bars 25mmO and 28mm$
Bars 32mm(t> and greater

D=6d
D=8d
D=10d

Bends and hooks in stirrups and lateral ties may be bent to the diameter of the 
principal bar enclosed therein.

CW-7.3.3 Protection of Material

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

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

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

All reinforcement bars, stirrups, hanger bars, wire fabric, spirals and other 
reinforcing materials shall be provided as indicated in the drawing or required 
by the specification, together with all necessary wire ties, chairs, screws, 
supports, and other devices necessary to install and secure the reinforcement 
properly. All reinforcement, when placed, shall be free from rust, scale, oil, 
grease, clay, and other coatings, and foreign substances that would reduce or 
destroy the bond. Rusting of reinforcement shall not reduce the effective cross 
sectional area of the reinforcement to the extent that the strength is reduced 
beyond specified values. Heavy, thick rust or loose, flaky rust shall be removed 
by rubbing with burlap or other approved method, prior to placing. 
Reinforcement that has bends not shown on the project drawings or on 
approved shop drawings, or is reduced in section by rusting such that its weight 
is not within permissible ASTM tolerances, shall not be used. All reinforcement 
shall be supported and wired together to prevent displacement by construction 
loads or by the placing of concrete. Unless directed otherwise by the NPC, 
reinforcement shall not be bent after being partially embedded in hardened 
concrete. Detailing of reinforcing shall conform to ACI 315. Where cover over 
reinforcing steel is not specified or indicated, it shall be in accordance with ACI 
318.

I

All steel reinforcement shall be accurately placed in position shown on the 
drawings or as required by the NPC and firmly held there during the placing 
and setting of the concrete. Bars shall be tied at all intersections except where 
spacing is less than 30 mm in each direction, when alternate Intersections shall 
be tied. Ties shall fasten on the inside.
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Distance from the forms shall be maintained by means of stays, blocks, 
hangers or other approved supports. Blocks for holding reinforcement from 
contact with the forms shall be pre-cast mortar blocks of approved shape and 
dimensions or approved chairs. Layers of bars shall, be separated by pre-cast 
mortar blocks or by other equally suitable devices. The use of pebbles, pieces 
of broken stone or brick, metal pipe and wooden blocks or metal chairs shall 
not be permitted. Unless otherwise shown on the Drawings or required by the 
NPC, the minimum distance between bars shall be 40mm. Reinforcement in 
any member shall be placed and then inspected and approved by the NPC 
before the placing of concrete commences. Bundled bars shall be tied together 
at not more than 1.80 meters Intervals.

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

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

Concrete protection for reinforcement shall be as indicated, or if not indicated, 
in accordance with ACI318.

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

I

a. Height of bottom bars
b. Lengthwise positioning
c. Spacing bars in walls and 

solid slabs
d. Spacing bars in beams and 

footings
e. Height of top bars
f. Stirrup spacing:

(1) For any one stirrup
(2) For over-all group

±6mm above form 
±50mm of bars 
±25mm

±6mm

±6mm

±25mm
±25mm of stirrup

Anchors and bolts; including but not limited to those for the machine and 
equipment bases: frames or edgings, hangers and inserts, door bucks, pipe 
supports, pipe sleeves, pipe passing through walls, metal ties, conduits, 
flashing reflects, drains and all other materials in connection with the concrete 
construction shall, where practicable be placed and secured in position when 
the concrete is placed. Anchor bolts for machines shall be set to templates, 
shall be plumbed carefully and checked for location and elevation with an
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concrete is being placed.

CW-7.3.5 Splicing

I
I

Splicing of reinforcement shall be in accordance with ACI 318, except as 
indicated otherwise or modified herein. Where splices in addition to those 
indicated on the drawings are necessary, they shall be approved by the NPC 
prior to their use. Splices shall not be made in beams, girders, and slabs at 
points of maximum stress. Butt Splicing shall preferably be used over lapping 
for bar sizes larger than 32 mmO. Splices to be welded shall conform to AWS 
D1.4; certification of weld ability of the reinforcement by the manufacturer, shall 
be submitted to the NPC. If the Contractor elects to use butt splicing of 
reinforcing, he shall submit complete details of the process to be used by the 
NPC. If the butt splices are used the Contractor shall ensure that the splice 
meets the requirements specified herein by performing at least three splices 
which shall be submitted for tests to a testing laboratory that has been 
approved for such testing by the NPC. The cost of these shall be borne by the 
Contractor.

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

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

Splice Type Grade 40 Min.Lap

I

CW-7.4

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.

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:
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I Desio nation Size fmmi Weioht fka/m1
#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

I
Clips, ties, separators and other and related materials used for positioning and 
fastening the reinforcement in place as required by the NPC shall not be 
included in the weight-calculated payment under this item. If bars are 
substituted upon the Contractor’s request and as a result, more steel is used 
than specified - only the amount specified shall be included.

When laps are made for splices, other than those shown on the drawings or 
required by the NPC and for the convenience of the Contractor, the extra steel 
shall not be measured nor paid for.

The accepted quantity shall be paid at the corresponding unit price for the item, 
Reinforcing Steel as shown in the Schedule of Requirements which price and 
payment shall be made in full compensation for furnishing materials, labor, 
equipment and incidentals necessary to complete this item.

CW-8,0

CW-8.1

STRUCTURAL STEEL

General

CW-8.1.1

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

Submittals

Shop Drawings of 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.

NATIONAL POWER CORPORATION EDI Vl-CW-25



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED DIESEL 
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT 
FOR CUYO DPP

LuzP21Z1363Se

I Certificates of Conformance for the following:

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

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

For high strength bolts and nuts, the Contractor shall also submit chemical 
analysis, including tensile strength and hardness tests as required by ASTM 
A325.

CW-8.1.2 Delivery and Storage

All materials shall be handled, shipped and stored in a manner that will prevent 
distortion or other damages. Materials shall be stored in a clean and properly 
drained location and out of contact with the ground. Damaged materials shall 
be replaced or, when permitted by NPC, may be repaired in an approved 
manner at no additional cost to NPC.

I

CW-8.2 Materials

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

Except as modified herein, blast clean surfaces in accordance with SSPC SP6. 
Wash clean surfaces that become contaminated with rust, dirt, oil, grease or 
other contaminants with solvents until thoroughly clean. Ensure that steel to be 
embedded in concrete and surfaces when assembled, are free from rust, 
grease, dirt and other foreign matter.

CW-8.2.1 Steel

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

Structural Steel: 

Steel Pipe;

Steel W-Shape Piles 
(Soldier Piles):

ASTM A36

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

ASTM A328
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CW-8.2.2 Bolts, Nuts and Washers:

CW-8.2.3

CW-8.3

CW-8.3.1

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 E70XX electrodes

Non-shrink Grout 

Execution 

Fabrication

ASTM C827, non-metallic

Structural steel fabrication shall be in accordance with the applicable provisions 
of the Specification for the Design, Fabrication, and Erection of Structural Steel 
for Buildings as set forth in the AISC “Manual of Steel Construction".

CW-8.3.2 Welding of Structural Steel Work:

All welding works shall be as indicated in the drawings and shall conform to 
AWS D1.1 - 77 "Structural Welding Code". Unless specified on the drawings, 
fillet welds shall be a minimum of 5 mm (3/16") and welding electrodes shall be 
with a tensile strength of 485 MPa.

All welding works shall be executed by the AWS D1.1 qualified welders, 
welding operators and trackers, whose workmanship shall be subject to the 
approval of NPC.

CW*8.3.3 Shop Painting

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

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

• Marking: Prior to erection, members shall be provided with a painted 
erection mark. In addition, connecting parts assembled in the shop for 
remaining holes in field connections shall be matched marked with scratch and 
notch marks. Do not locate erection markings on areas to be welded. Do not 
locate erection markings in areas that will decrease member strength or cause 
stress concentrations.

CW-8.3.4 Erection

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

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

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

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

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

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

Any structure that does not conform shall be repaired, removed and/or erected 
anew by the Contractor at no additional cost to NPC.
Tolerances on structural steel shall be in accordance with the “Code of 
Standard Practice” of the AISC "Manual of Steel Construction".
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CW-8.3.5 Tests and Inspections

Visual Inspection of Welding: After the welding Is completed, hand or power 
wires brush welds, thoroughly clean them before the inspector makes the check 
inspection. Inspect welds with magnifiers under strong, adequate light for 
surface cracking, porosity, and slag inclusions; excessive roughness; unfilled 
craters; gas pockets; undercuts; overlaps; size and insufficient throat and 
concavity. Inspect the preparation of groove welds for adequate throat opening 
and for snug positioning of backup bars.

Non-Destructive Testing^: In accordance with AWS D1.1 Twenty-five percent 
(25%) of the total number of joints, as selected by the NPC, shall be tested. If 
more than 20 percent of welds contain defects identified by testing, then all 
welds shall be tested by radiographic or ultrasonic testing, and to be approved 
by the NPC. When all welds made are required to be tested, magnetic particle 
testing shall be used only in areas inaccessible to either radiographic or 
ultrasonic testing. Retest defective areas after repair.

CW-8.4 Measurement and Payment

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

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

CW-9.0 REINFORCED CONCRETE FOUNDATION AND ASSOCIATED
STRUCTURES FOR EQUIPMENT AND OTHER COMPONENT 
(DESIGNED/CONSTRUCTED BY CONTRACTOR)

CW-9.1 Scope

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

CW-9.2 Design and Construction

The design and construction of reinforced concrete foundations and other 
elements for equipment and related component to be furnished by the 
Contractor shall be the responsibility of the Contractor. Reinforced concrete 
foundations shall be designed based on the actual weights, dimensions and 
relevant design parameters of the equipment and structures subject to NPC’s 
evaluation and approval. No foundation and structural elements shall be 
constructed unless its design is duly approved in writing by NPC.

Not applicjfc-lfi on non-cntical structureVjomts an^I as directedfre^^uirod by NPC Design Engineer.
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The minimum design parameters to be considered by the Contractor are as 
follows:

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

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

and verification at the site
5. Wind velocity: 300 kph
6. Concrete pad or pedestal shall extend 150 mm beyond the equipment 

skid/base on all sides or at least 50 mm beyond the base plate of 
equipment supports

7. Top of foundations/pedestals shall be 300 mm above the finished 
ground elevation

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

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

CW-9.3 Measurement and Payment

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

CW-10.0 DRAINAGE SYSTEM AND APPURTENANT STRUCTURES

CW-10.1 Scope

In accordance with the specifications contained herein, the Contractor shall 
furnish all materials, labor, equipment and tools, perform all required 
excavation and backfill, install all pipes and construct canals and ditches, as 
the case may be. where indicated on the drawings or where directed 
conforming with the lines and grades as established in the fieid by the NPC. 
The Contractor shall also construct or install, where required, appurtenant 
structures like street inlet, street inlet-catch basin combination, manhole, catch 
basin for downspouts, drainage outlets, etc. as well as joints and connections 
as may be required to complete the system.
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CW-10.2 Materials

CW‘10.2.1 Non*Reinforced Concrete Drainage Pipes

Non-reinforced concrete drainage pipes shall meet the requirements of ASTM 
C14-20.

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

CW-10.2.2 Reinforced Concrete Drainage Pipes

Reinforced concrete drainage pipes shall meet the design and test 
requirements for Class II Reinforced Concrete Pipes in accordance with the 
latest revision of ASTM C76 and ASTM C497.

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

CW-10.2.3 PVC Pipes

Polyvinyl Chloride (PVC) Pipes shali be unplasticized conforming to IS04435 
or equivalent. Details/scheme of perforation shall be as indicated in the bid 
drawing or as directed by NPC.

CW*10.2.4 Concrete Covered Rectangular Ditch

Cement, reinforcing steel, aggregate and water to be used for the construction 
of concrete covered rectangular ditch and open rectangular canal shall conform 
to the requirements set forth in Section CW-6.0 - Concrete. Foundation base 
material for concrete canal shall be sand and gravel as described in Section 
CW-5.0.

CW*10.2.5 Bedding Material

A. For Stable Soil and Rock Foundation

Bedding material for sewerage and drainage pipes in stable soil and rock 
foundation, as determined by NPC, shall consist of sand or natural sandy soil 
in which all the materials passes a 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.
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I
CW-10.3

CW-10.3.1

C. Foundation under Roadways and Parking Areas

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

Construction

Trench Excavation and Backfili

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

CW-10.3.2 Concrete Canal

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

CW-10.3.3 Appurtenant Structures

Appurtenant structures like street inlet, street Inlet-catch basin combination, 
manhole, catch basin for downspouts, catch basin for intersecting perforated 
PVC pipes, septic tank, drainage outlets, etc. shall be constructed at locations 
indicated on the plans or at the other convenient locations designated by the 
NPC. All appurtenant structures shall be of 17.30 MPa concrete unless 
otherwise shown on the drawings.

CW*10.4 Pipe Installation

CW-10.4.1 General

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

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

CW-10.4.2 Non-Reinforced and Reinforced Concrete Drainage Pipes

Whenever possible, concrete pipes shail 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
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I

the rope slowly paved out until the pipe rests on the trench bed. proper and 
careful handling and laying should be observed at all times to prevent 
unnecessary structural damage to the pipe, especially at the pipe ends.

For pipes on sand bedding, before joining the next pipe length to the last pipe 
already laid, the bottom of the trench shall be excavated to the shape, size and 
location of the collar below the joint. The next pipe section shall then be 
securely attached to the previously laid pipe seeing to it the correct alignment 
and grade is always attained. Same procedures shall be observed for the 
remaining pipes.

All pipe joints shall be filled with stiff mortar composed of one (1) part cement 
and two (2) parts clean sand and enough water. The inside part of the joint 
shall be plastered properly to bring the inside surfaces of jointed pipe ends flush 
even. Sufficient mortar shall be placed on the outside surface of joint to form a 
bead around the joint. Plastering work shall be as directed and approved by 
the NPC. After initial set, the mortar on the outside surface shall be protected 
from air and sunlight with a cover thoroughly wetted earth or burlap. Curing of 
the joint shall be done for a period of at least seven (7) days within which no 
backfill shall be placed on the installed pipeline.

CW-10.5 Measurement and Payment

CW‘10.5.1 Concrete Rectangular Ditch

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

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

CW-10.5.2 Concrete Drainage Pipes and PVC Pipes

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

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

CW-10.5.3 Appurtenant Structures

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

The Contractor will be paid at the contract unit price for the pertinent item for 
each appurtenant structure shown in the Schedule of Requirements. Such 
payment shall cover all costs for furnishing all equipment, labor, materials and 
tools necessary to complete the construction of the aforementioned 
appurtenant structures. Payment also includes the cost of attendant excavation 
and backfiil, furnishing, scheduling, cutting, bending and placing of reinforcing 
steel.

CW-10.5.4 Bedding

Measurement for payment for sand or natural sandy soil bedding and concrete 
cradle will be based on the number of cubic meters of materials placed and 
accepted.

Payment will be made at the corresponding contract unit price for the item. 
Sand Bedding for Pipes, and item. Concrete Cradle for Pipes, in the Schedule 
of Requirements, which payment shall constitute full compensation for 
furnishing all labor, materials, equipment and tools necessary to complete the 
items.

I

CW-11.0 STEEL POLE WITH CROSS-ARMS AND BRACES

CW-11.1 Scope

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

CW-11.2 Pole Requirements

The poles shall be manufactured and supplied with the required holes, rigging 
accessories, insulator attachment plates, lugs for bolted steps, guying 
attachments, ground damps 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
TiD Diameter 200 mm 200 mm 200 mm 150 mm
Butt Diameter 320 mm 300 mm 260 mm 240 mm
Thickness 4 mm 4 mm 4 mm 4 mm
Shaoe Octaoonal Octaoonal Octaoonal Octaoonal
Minimum Yield
Strenath

345 MPa 345 MPa 345 MPa 345 MPa

The tip and butt shall be covered with plate similar to body thickness.
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I
CW-11.3

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:

I

Depth of Pole Setting
Length of Poles In Earth InF ock

Meter Feet Meter Feet Meter Feet
12.20 40 1.80 5.9 1.22 4.0
10.67 35 1.65 5.4 1.22 4.0
9.15 30 1.52 5.0 1.22 4.0
7.62 25 1.40 4.6 1.22 4.0

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-11.4 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.
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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.

I
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MW - MECHANICAL WORKS
MW-1.0 GENERAL

The Work to be done under this section shall include the furnishing of all 
labor, materials, equipment, tools, and other Incidentals for all mechanical 
works enumerated hereunder or as otherwise directed by NPC for the Supply, 
Delivery, Installation, Test and Commissioning of 2 x 600 kW Containerized 
Diesel Generating Sets and Associated Electrical Equipment for Cuyo DPP as 
described in Clause GW*1.0: General of the General Works.

Each 600 kW diesel generating set shall be enclosed in a soundproof & 
weatherproof 20-ft ISO Certified Container.

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

The work shall be performed and completed with high quality workmanship in 
accordance with generally accepted modem practice In the design, supply, 
deliveiy, installation, test and commissioning of mechanical equipment and 
associated works for the safe and reliable operation of the Two (2) Units of 
Containerized 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 Genera! 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 600 kW Guaranteed Prime Power 
Output Diesel Generating Units, 1800rpm, In-line multi-cylinder arrangement 
(In-line or V-Type) 480V, 3-phase, 60 hertz, equipped with turbocharger and 
aftercooled, air to air charged air cooler (per Manufacturer's standard), 
electronic governor, direct fuel Injection, enclosed In a soundproof & 
weatherproof 20-ft ISO Certified Container, complete with auxiliary equipment 
and devices, control/monitoring and protection system. Including other works 
and services specified In Clauses 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 essentia! 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/installation of the generating set/s including 
structural steel supports and appurtenances for auxiliary equipment.

I

I

I
I

MW-3.0 GENERAL MECHANICAL WORKS REQUIREMENTS

MW-3.1 General

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

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

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

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

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

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

MW-3.2 Equipment Foundation

All equipment and associated structures to be supplied by the Supplier under 
this contract shall be provided with concrete foundation and to be installed in 
accordance with the manufacturer’s recommendations and applicable codes 
and standards. The Supplier shall prepare the design and drawings of 
concrete foundations and associated structures for all his supplied equipment 
to conform with the requirements of the relevant Civil Works specifications, 
unless otherwise specified or shown on the drawings. All drawings and 
calculations as required, shall be subject to NPC for review and approval prior 
to construction and erection.
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MW-3.3

MW-3.3.1

The Supplier shall be responsible for the correct positioning and leveling of 
the equipment and auxiliaries, and any checking made by the NPC during the 
course of the work shall not relieve the Supplier from his responsibility. 
During installation works, electro-mechanical equipment shall be carefully 
lifted or glided on the foundation by using only approved methods and 
equipment, and in a manner that will prevent damage to the equipment and 
foundation. The equipment shall be positioned on a location as shown on the 
drawings and shall be leveled and checked true to grade and alignment 
before final grouting. The Supplier shall strictly adhere to the installation 
procedures/manuals provided by Manufacturers of the equipment.

Prior to equipment mounting and grouting, the surface area and blackouts of 
concrete foundation shall be cleaned of all dirt by any approved means. 
Chipping of concrete surface to the required thickness shall be done by any 
approved methods without damaging the concrete structure as a whole.

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

The concrete foundation surfaces shall be free of any loose materials, oil, 
water or any other contaminants that would prevent the grout from bonding. 
The concrete shall be chipped to expose a minimum aggregate so as to 
remove all laltance and provide a rough surface for bonding. The exposed 
surface shall be blown with compressed air free of oil to remove dust.

Piping System

General

The piping system shall be furnished to provide a complete and acceptable 
installation necessary for the safe and efficient operation of each system and 
equipment. All required piping shall be furnished complete with flanges, 
joints, gaskets, packing, drains, vents, insulation if required, hangers, guides, 
and all auxiliary steel and anchors required to complete the various piping 
systems.

The Supplier shall submit for NPC’s re\riew and approval detailed drawings 
covering the arrangement, actual layout, route and interface connections. 
Any required modification from the approved drawings or specification to suit 
actual site conditions, shall be permitted only with prior consent of NPC. Such 
modifications shall be reflected/incorporated in the as-built drawings which 
shall be submitted by the Supplier for NPC review and final approval.

Piping shall be properly arranged such that it will result in neat appearance 
and convenient to operate and maintain. Items requiring periodic attention 
shall be readily accessible from floors or platforms. Pipe shall neither obstruct 
passageways of any kind nor interfere with access to other valves or 
equipment.
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The Supplier shall install the piping system in a thorough manner and with 
good workmanship, in accordance with the construction drawings and 
specifications or as directed by NPC.

All pipes, fittings, valves and appurtenances shall be free from dirt or other 
foreign matters before laying. In the installation of the pipes, care shall be 
taken to prevent the pipes from becoming clogged during the progress of the 
work; should any pipe become either partially or wholly clogged before final 
acceptance of the woi1(, it shall be cleaned out by the Supplier in a manner 
satisfactory to NPC or shall be replaced by and at the expense of the 
Supplier. Open ends shall be temporarily plugged, otherwise, suitably closed 
when necessary. Special care shall be taken in carrying out the installation of 
joints, branches, valves and other fittings.

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

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

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

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

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

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

All pipes that cross roadways or concrete pavement shall be provided with 
pipe sleeve of steel material or reinforced concrete pipe to protect the pipe 
from various load imposed by passing vehicles, unless otherwise shown on 
the drawing. The pipe sleeves shall extend 600 mm beyond shoulder of each 
pavement side.
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After considering site conditions, and in case execution cannot be done 
according to the piping route in the design drawings, on-site changes may be 
acceptabie subject to the approval of NPC.

Flexible joints as well as vibration isolation joints shall be installed as near as 
possible to equipment and devices and shall not be forced to expand, extend 
and compressed. In case flexible joints are long and sagging due to own 
weight, it shall be suspended or supported.

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

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

For oil pipes, after installation, pipe insides shall be thoroughly blown with 
compressed air to remove all dirt, rust and the likes. If necessary, pipes 
insides shall be soaked thoroughly using acid solution to remove all dirt, rust 
and the likes. All equipment shall be disconnected from the pipes to be 
washed to avoid damage to the units. Acid solution shall be disposed in a 
manner that will not pose hazard to the environment. Thoroughly flush the 
pipe insides wth 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 plant during the performance of the work.

MW-3.3.2 Pipe and Fittings

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

Unless otherwise specified, all pipes to be used shall generally conform to 
ASTM A 53, Grade B, seamless with a minimum wall thickness equivalent to 
Schedule 40.

All steel piping, 65 mm and above, shall be butt-welded or flanged. All piping, 
50 mm and under, shall be joined by socket welded or screwed where 
specified or other approved joint specifications.

Pipe fittings for 65 mm pipes and above shall be seamless, butt weld, 
minimum of Schedule 40 conforming to ASTM A 234 Gr. WPB with 
dimensions to ANSI B16.9. Fittings for 50 mm pipes and below shall be 
forged, socket weld or threaded (minimum of 3000 lb and 2000 lb rating, 
respectively) and conforming to ASTM 105 with dimensions to ANSI B16.11.
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Malleable iron, galvanized screwed fittings conforming to ANSI B16.3 
(Malleable iron threaded fittings, Class 150} may be used for Potable Water 
System.

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

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

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

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

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

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

MW-3.3.3 Piping Accessories

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

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

MW-3.3.4 Drains and Vents

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

Where practicable, all pipelines shall be sloped in the direction of flow and 
shall be adequately trapped at low points and vented at high points In the pipe 
runs.
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The minimum valve size for vents and drains shall be 15 mm nominal 
diameter. In general, the piping for drain and vents shall be the same material 
as the main lines.

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

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

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

MW*3.3.5 Pipe Supports

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

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

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

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

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

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

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

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

MW-3.3.6 Welding

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

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

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

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

Where weld metal is deposited in successive layers, each layer shall be 
thoroughly peened before the next layer is applied.

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.
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MW-3.4

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

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

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

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

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

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

Valves and Accessories

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

The Supplier shall select valves, valve drives and accessories which are 
suitable for the operating conditions of the systems In which they are to be 
used, and shall be responsible for the pressure and temperature ratings of the 
selected components. The selected components shall meet the requirements 
of trouble free and safe operation under maximum load, part load and 
transient conditions.

Generally, all valves shall be leak-proof in either flow direction (except for 
non-return valves) when the nominal pressure is applied.

Valves, valve drives and accessories which are of similar make, size and type 
shall be interchangeable with one another. The Supplier shall standardize the 
types and the sizes of the valves as far as possible, in order to facilitate 
maintenance and limit the stock of spare parts. The manufacturer of valves 
shall be well known.

All regularly operated isolation valves and control valves shall be accessible 
from a permanent floor or access platform.
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All valve bodies shall be of the same nominal size as the adjacent piping, 
unless otherwise specified. The Internal diameter of valve ends adjacent to 
the pipe work shall be the same as the internal diameter of the connecting 
pipe.

All valves shall be located and designed so that the maintenance and change 
of valve internals Is possible without removing the valve casing from the pipe.

The stems of all valves for outdoor sen/ice shall have weatherproof protection 
covers of approved construction.

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

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

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

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

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

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

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

Gate and globe valves, 50mm and smaller shall be made of bronze or 
stainless steel, rising stem, union bonnet, inside screw, solid wedge or plug 
type disc, with screwed or flanged ends. Valves installed in valve boxes shall 
have flanged ends for easy replacement or if valves with screwed ends are 
used, appropriate unions shall be installed.

Valves of all sizes shall have a rating of not less than Class 150.

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

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

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

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

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

MW-3.6 Drives and Gears

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

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

All bearings shall be mounted in dustproof housings. Base of bearing 
supports shall be machined and shall rest on machined-surfaces.

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 9001 quality specifications.
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The DG Sets shall have the following characteristics at Specified Reference 
Site Conditions:

I

a) Prime Rated Power Output
b) Nominal Voltage
c) Power Factor

d) Frequency
e) Number of Phases
f) Rated Speed (diesel 

engine and generator)
g) Fuel Consumption® 100 %

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

600 kW 

480 Volts 

0.80 

60 Hz 

3
1800 RPM Maximum 

0.28 Li/kW-hr (max.)

100 kPa 
40 °C 
40 °C 
80%

For different test conditions, the measured prime power output and fuei 
consumption of the Diesel Engine Generator Units shati be adjusted to 
Specified Reference SHe Conditions using the adjustment formulas in 
ISO 3046/1 or other applicable standards.

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

Each DG Set shall be capable of producing the Prime Power Output under the 
most adverse combination of ambient tropical temperature, pressure and 
humidity as specified in Clause GW-3.0 of the General Works specifications. 
In addition, the units shall be able to operate with ten 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-3.4 of the General Works 
specification.

The DG Sets shall be of the same Brand and Model.

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

Each diesel engine shall be directly coupled to the generator and shall be 
designed for installation inside a weatherproof and sound attenuated 
enclosure (20-ft ISO Certified Container for 600kW genset) to conform with 
the requirements of Clause GW-3.3 of the General Works specification and 
Clause MW-4.7 of this specification.
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I

I

I

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 vwll be installed 
inside the control room and shall be in accordance with the requirements 
specified in the relevant Electrical Works specifications and as shown on the 
bid drawings. Push buttons for start/stop, emergency stop inciuding selective 
monitoring/metering instruments shall also be provided at the local control 
panel mounted on the engine skid per manufacturer's standard, except 
otherwise specified. Monitoring/metering devices on the local panel mounted 
on the engine skid shall have simultaneous reading with those on the GCPP 
during operation.

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

All auxiliary equipment shall be mounted within the confines of the common 
steel base or within the sound attenuated and weatherproof enclosure, except 
as otherwise specified. Auxiliary pumps required for the operation of the 
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 Sets shall be mounted on a common heavy fabricated steel skid type 
base frame complete with anti-vibration mounting pads ensuring complete 
vibration isolation of the rotating assemblies and shipped to the plant site in a 
weather/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 Forkiift 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 forklift pockets as used 
on heavy duty construction installations. Details of construction and 
manufacturer's certification of the lifting provision shall be included In the 
drawings to be submitted with the Bid.

The Supplier shall be responsible for the design and construction of 
equipment foundations for the modular generating sets and associated 
auxiliary equipment to ensure proper mounting/anchoring of the units, 
including necessary site grading and development of the location area, 
subject to the approval of NPC. 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 shali be designed such that waste 
oil water can be collected and to be discharged/interconnected to the nearest 
existing oil water separator.
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All piping systems that are an integral part of the unit shall be included In the 
scope of supply of the Supplier Including connection bolts, nuts and gaskets 
for equipment, valves and other devices with flanged end connections. Unless 
otherwise specified or approved, all pipes to be used shall generally conform 
to ASTM A 53, Grade B, seamless with a minimum wall thickness equivalent 
to schedule 40.

All piping shall be butt-welded or flanged. Pipe fittings for 65 mm pipes and 
above shall be seamless, butt weld, minimum of schedule 40 conforming to 
ASTM A 234 Gr. WPB with dimensions to ANSI B16.9.

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

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

I
I

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

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

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

I

Equipment and auxiliaries shall be furnished with all required bolts, screws, 
anchor bolts with sleeves, nuts, washers, locking devices, washers, gaskets, 
and other accessones 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 bandied.

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

All DG Set-skid mounted piping that requires outside connection such as 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/Assembler should have been In the business of 
manufacturing the DG Sets for not less than five (5) years: and
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I
I

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

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

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 type or V-Type multi- 
cylinder arrangement, trunk piston design equipped with exhaust gas 
turbocharger and charge air cooler, electronic governor, direct fuel injection, 
1800 rpm maximum speed capable of operating the type of fuel oil (distillate 
Fuel No. 2) specified In this specification without entailing frequent 
maintenance and replacement of engine components other than the 
scheduled maintenance at fixed interval.

The engine shall be operated at a rated speed of 1800 rpm using Distillate 
Fuel No. 2 under the site conditions specified in Clause GW-3.0 of the 
General Works specification.

However, for the purpose of determining the guaranteed prime power 
output and guaranteed fuel consumption of the DG Sets, the Specified 
Reference Site Conditions described in Clause MW-4.1 shall be used.

MW-4.2.2 Crankcase and Cylinder Block

The crankcase and cylinder block or blocks shall be of high tensile strength 
cast iron or carbon steel and stressed relieved prior to any machining works. 
The block shall be of ample strength and stiffness, and be of proven design. 
The crankcase block shall incorporate mounting feet for bolting down the 
engine. Removable side covers for inspection purposes and relief valves 
incorporating flame traps to guard against damage or injury from crankcase 
explosions shall be included.

MW-4.2.3 Cylinder Liners

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

MW-4.2.4 Cylinder Head and Valve

The cylinder heads shali be of cast construction, suitably cored for water 
cooling passages and included preferable two inlet and two exhaust valves 
per cylinder as applicable. Means shall be provided to prevent the valve from 
dropping far enough to cause damage and double springs shall be provided. 
The valve seats shall be renewable. The valves and seats particularly on the 
exhaust shall be of materials such as stellite to be able to resist the severe 
duty.
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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.

I

I

I

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 fife. The gudgeon pin shall be hardened and ground and 
positively restrained within the piston boss.

TTie connecting rods shall be of high tensile strength forged steel construction 
and incorporate a removable end cap which shall be Interlocked and/or 
dowelled to the rod. The piston and connecting rod shall be removable either 
through the cylinder bore or through crankcase doors.

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

MW-4.2.6 Fuel Injection

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

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

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

MW-4.2.7 Crankshaft and Camshaft

Each crankshaft and camshaft shall be of single high tensile strength alloy 
steel forging with hardened and ground bearing surfaces. Unless other 
approved provisions are made, the crankshaft shall be drilled to provide 
lubrication for the connecting rod bearings and incorporate balance weights.
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I
I

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

MW-4.2.8 Fuel System

The basic specification for the diesel fuel oil to be used by the diesel engine 
units shall be as specified in Clause GW-3.5 of the General Works 
specifications.

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

Bidders shall state the range of fuel specifications for satisfactory operation of 
the engine.

A fuel system shall be furnished to regulate fuel flow to maintain constant 
rated engine speed regardless of load variations.

The fuel system shall include separate elevated fuel day tank, electronic 
engine governor, direct fuel injection, fuel metering equipment, primary 
filter/strainer, secondary filter/strainer as required per manufacturer's 
standard, necessary valves, relief valve, pressure gauges and fuel cut-off 
valves.

I
I

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, 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.
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I MW-4.2.9 Lubricating Oil System

I

I

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 24 volt DC 
system to be supplied by the Supplier.

Each DG Set shall be provided with free jet 
centrifuge type lube oil purifier. The lube oil purifier shall have adequate 
capacity to allow continuous cleaning and 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

I

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 worlds 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.
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I

I

The radiator shall be designed to permit easy maintenance and cleaning of 
the interior and preferably vertically mounted. Radiator shall be of industrial 
finned tube type for closed circuit cooling system. It shall be equipped with an 
engine driven blower type fan complete with fan guard and the fan belts shall 
have a tension adjustment and belt guard. The radiator fan shall have 
sufficient capacity to maintain the desired cooling requirements of the diesel 
engine. Ball tap valve of bronze material shall be provided to interconnect 
feed fresh water into the cooling water system or expansion tanks, if 
applicable.

Fan blades shall be of aluminum alloy material or approved equivalent. The 
assembled motor shall be certified as having been statically and dynamically 
balanced and having been non-destructively tested by x-ray or other approved 
method.

The framework of the radiator and other steel parts except machined surfaces 
shall conform to ASTM A36, hot-dipped galvanized, with a minimum 
application rate of 600 g/m2. Bolts and nuts used for the structural parts shall 
also be hot-dipped galvanized. A flexible connecting section shall be provided 
between the radiator and discharge louver frame.

Radiator fan discharged air shall be directed upwards from top of the genset's 
enclosure. Where gensets are installed in an available space inside the 
existing powerhouse, radiator fan discharged air shall be directed horizontally 
through an open area on the wall of the powerhouse.

MW-4.2.11 Intake Air and Exhaust System

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

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

The exhaust system shall be constructed of corrosion and heat resisting 
material conforming to ASTM A 106 or approved high grade material suitable 
for the exhaust temperature of the unit. Exhaust system shall include 
residential type silencer, stainless steel expansion bellows, tail end pipe 
terminating in a horizontal plane and cut at a 45° angle or per manufacturer’s 
installation standard, sampling port for SOx, NOx, CO and Particulates 
Monitoring Test and necessary bracing needed for mounting to prevent 
transmission of engine vibration to the enclosing structure.

Exhaust gas pipe shall be provided with flanged connection and mounting 
supports, and all the required connection bolts, nuts, washers and gaskets.
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All intake and exhaust pipes shall be provided with stainless steel expansion 
joints or flexible connectors to protect the engine, piping and equipment from 
forces due to thermal expansion and vibration stresses. Exhaust silencer 
and caps shall be constructed to prevent water ingress. Exhaust pipe 
installed indoor or inside the enclosure shall be thermally insulated with 
asbestos-free insulating materials and cladded or finished with easily 
removable or pre-formed aluminum covering of not less than 0.5 mm 
thickness.

For containerized DG sets installed at available space within the existing 
powerhouse, extension of exhaust pipe complete with expansion joints, spring 
hangers, pipe supports and associated structures, pipe httings and 
accessories, and pipe insulation for pipe inside the powerhouse shall be 
provided by the Supplier.

A suitable size of turbochargers for ample supercharging shall be provided 
complete with axial turbine wheel, centrifugal compressor, gas inlet casing, air 
filtration and lubricating system.

MW-4.2.12 Starting System

Each DG Set shall be capable of being started, synchronized to the system 
and loaded to the full rating of the unit without dependence upon the AC 
auxiliary power supplies.

Electric starting system shall operate on a 24V electrical circuits per 
manufacturer's standard, energized by storage batteries. Circuit ground shall 
be negative.

Electric cranking motors shall be heavy-duty, with capacity to crank the 
engine at sufficient speed to start when conditioned to, and in an ambient 
temperature of 40<>C, in conjunction with the specified range of fuel and 
lubricants. The drive mechanism for engaging the starting motor with the 
engine flywheel shall be inherently designed to operate and release without 
the application of heat. Starting system including battery shall be adequate to 
crank the engine for a minimum of three (3) cranking periods \wthout 
overheating. Each cranking period shall consist of 30 seconds of constant 
cranking followed by a 2-minute rest. To protect the engine and electric 
cranking motors. Over Crank and Failure to Crank relays shall be provided to 
prevent excessive cranking period and cranking stress, respectively.

Storage battery shall be lead acid type or approved equivalent complete with 
battery tray and intercell connectors. The battery capacity shall be compatible 
with the cranking duty described in the preceding paragraph, in an ambient 
temperature of 40°C. Battery tray shall be constructed of fiberglass or 
approved corrosion resistant material and so treated as to be resistant to 
deterioration by battery electrolyte. Construction shall be such that any 
spillage or boil-over of battery electrolyte shall be contained within the tray to 
prevent a direct path to enclosure floor.
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I 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.

MW-4.3 AC Generator

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

MW-4.4 Governing system

The engine speed shall be controlled by an electronic governor capable of 
isochronous or droop type speed regulation and 115 percent overspeed 
shutdown. The governing system shall be able to maintain engine speed 
within 4% of rated speed from no load to full load generator output. The 
control shall be capable of switching between isochronous or droop speed 
regulation remotely. The frequency at any constant load, including no load or 
idling during start-up, shall remain within a steady state band width of rated 
frequency. The engine governor shall be provided with a generator loading 
control unit.

The Governing system shall have at least the following response 
characteristics or better:

I
Load Variations 
at rated speed

Maximum change of 
speed as a percentage of 

rated speed

Maximum 
recovery time to 

within steady 
state tolerance 

(seconds)
a) On full load 

rejection - Temporary change 15%

Permanent change 
Dependent on droop Setting

15

b) On a change of 5
load, both on and Temporary change 4%
off, by any step
of 25% of the Permanent change
rated load Dependent on droop Setting

The steady load speed band shall not exceed 1% of the rated speed, 
speed droop shall be adjustable from 1 to 8 percent.

The
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I

I

The governing system shall allow safe manual, local, or remote control of the 
no-load, non-synchronized running speed of the engine from 90% to 110% of 
nominal speed to allow synchronizing of the generator.

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

MW-4.5 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 an extension of the existing as 
required, but selective monitoring/metering with start, stop and emergency 
stop push buttons shall also be provided In the local panel mounted on the 
engine skid or at appropriate location within the 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 diesel generator unit's control system shall be designed for remote start­
up and speed control including automatic and manual control. It shall be 
equipped with all necessary Instrumentation to provide adequate monitoring of 
the unit under all operating conditions including “standby”. The GCPP shall 
conform to the requirements specified in the relevant Electrical Single Line 
Diagram.

The generating sets shall also be tripped manually from the control room or 
from the engine in case of emergency.

Instrumentation selected shall be suitable for the application per 
Manufacturer’s standard subject to approval by NPC including those specified 
in the relevant sections of these specifications. Process fluid corrosion 
effects, pressure surge and ambient temperature ranges shall be considered 
in material and housing selection so as to provide safe design margin.

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

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

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

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 genset’s GCPP (floor-mounted pedestal type to be installed in the 
existing control room) shall be of manufacturer’s standard design and shall 
contain the monitoring/control points and other 
measuring/supervisory/electrical instruments as specified in the pertinent 
Electrical Technical Specifications which shall include but not limited to the 
following:

a) RPM Meter
b) Hours Run Counter
c) Oil Pressure Gauge
d) Oil Temperature Gauge
e) Cooling Water Temperature Gauge
f) Number of Starts
g) Battery Voltage
h) Ready to Start Light
i) Remote Control Position Indicating Light
j) Generator Breaker Position, close and open

Included in the genset's control and protection panel are the following Human 
Machine Interface Indicators such as:

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

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

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

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

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

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

of the plant
l) Control Switch for Engine Start, Stop and Emergency including Its 

auxiliary/associated equipment

MW-4.6 Engine Protection Device

Sufficient protection devices shall be provided for each diesel engine- 
generator set to shut down the engine and simultaneously trip the generator 
circuit breaker in the event of overspeed, high cooling water temperature, 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:

a) A mechanical operated type overspeed trip device to cut-off the fuel oil 
supply to the engine not more than thirteen percent (13%) above the 
rated engine speed;

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

c) An emergency shutdown trip solenoid;

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

e) Other items in accordance with the Manufacturer’s standard.
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MW-5.0 SOUND ATTENUATED/ WEATHERPROOF ENCLOSURE

I

Each DG set shall be fully enclosed In a sound attenuated and weatherproof 
enclosure conforming to 20-ft ISO certified container measuring at (east 6M 
length, 2.4M width and 2.6M height. The container shall be designed to 
provide a sound pressure level of not more than 85 dBA at 1-meter distance 
measured at any point of the unit.

The enclosure shall be designed to withstand wind velocity of not less than 
156 MPH {250 KPH) or as specified in the latest edition of National Structural 
Code of the Philippines and accurately dimensioned in compliance with the 
National Electrical Code (NEC), the National Fire Protection Association 
(NFPA) for clearance of all specified items included therein, and all applicable 
6re 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 containerized with side panels, doors, 
louvers and for all component parts to have minimum thickness of 2mm 
(gauge 14). The roof of the enclosure shall meet or exceed the minimum 
gauge requirements specified but, in addition, shall be strengthened in such a 
manner as to support the largest commercially available exhaust silencer 
recommended by the Manufacturer for this application.

All access doors on the enclosure shall be strategically located in areas as to 
allow ease of maintenance of the DG set and allow good access to and 
visibility of instruments, controls, engine gauges, etc. Two side doors shall be 
provided and fitted with bolt-on, stainless steel hinges constructed with 
stainless steel hinge pins of a diameter not less than 6 mm (0.25 inch). Each 
door shall be fitted with flush-mounted, adjustable, key-lock latches. For 
proper ventilation and ease in maintenance, the entire side walls at engine 
radiator side shall be fitted with detachable louvers while entire side walls at 
generator side shall be fitted with two vertical heavy duty swing doors along 
vwth louver panelling and key-lock latches. All access doors shall be fully 
lockable to prevent unauthorized access.

The endosure shall Incorporate internally mounted exhaust silencers or if 
space is restricted, may be located outside the enclosure with mounting 
brackets and are of extremely rugged construction in order to withstand rough 
handling and Installation. The exhaust system shall be provided with 
stainless steel expansion bellows, smoke stack/pipe terminating vertically 
upward and fitted with appropriate rain water protector (height of exhaust end 
shall not be less than 6 meters from the ground level), 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.
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The genset-mounted control panel shall be fitted with safety glass viewing 
window for easy monitoring of operation and located in a lockable access 
door. The monitoring/control points shall be as specified in Clause MW-4.4 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 genset air requirements or 
per manufacturer's standard. To guarantee that the enclosure is free from any 
leak and can prevent entrance of rain water, Rain Test shall be conducted.

All necessary fittings, hoses, shut-off valves, etc., shall be provided to 
facilitate fuel oil/lube oil filling, lube oil and water drain at the exterior of the 
enclosure. Engine crankcase breather pipes shall terminate at the exterior of 
the enclosure directly under the radiator air discharge louver.

All components of the enclosure shall be assembled utilizing stainless steel 
bolts, nuts and lock washers. Watertight neoprene flat washers shall be used 
on all roof bolts. Bolted ladders shall be provided for easy access to the top.

The enclosure assembly shall weigh in accordance with international 
standards for ease of transport. It shall allow room to mount and maintain the 
specified battery charger, engine starting batteries, racks and trays, cables, 
main line circuit breaker and engine-generator control panel, and other items 
as specified.

The enclosure shall contain the battery racks, battery cables, battery charger 
and 12-volt or 24-volt battery capable of delivering at least 3 cold-cranking. 
The battery rack shall be welded to the sub-base with hold down bolts with 
cross over strap.

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 for approval as well as all weight calculations of 
the entire unit consisting of generating set, base, enclosure, and all other 
specified items including all liquids (i.e., fuel oil, lube oil, and cooling water).

The local control panel within the enclosure shall be fitted with safety glass 
viewing window for easy monitoring of operation and located In a lockable 
access door. The monitoring/control points shall be as specified In Clause 
MW-4.12 of this specification. The control panel and cable terminal shall be 
side-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.
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The enclosure shall be fitted with interior lighting system and necessary small 
power receptacles Inside and outside. Lighting system shall be powered for a 
limited period via the unit's own DC batteries or via external power source.

Auxiliary interface box shall also be provided which houses the 
electrical/instrument connection terminals for interfacing to associated 
equipment installed external to the containerized diesel generating set.

A minimum of two (2) units of Fire extinguishers shall be provided and located 
at easily accessible area inside and outside of the enclosure, preferably at the 
entrance/exit door.

The containerized generating units are to be installed in a designated area 
inside the various Diesel Power Plant compound as shown on the drawings.

The Supplier shall be responsible for the design and construction of the 
containerized genset’s concrete foundation to ensure proper anchoring. 
Detailed drawings including calculations as required shall be submitted by the 
Supplier for NPC’s review and approval.

MW-6.0 AIRCONDITIONING SYSTEM

MW-6.1 General

This section provides the essential Information for the Air Conditioning 
System equipment to be supplied, installed and tested by the Supplier.

All air-conditioning equipment 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 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 or as specified in the relevant clauses of this 
specification.

Refrigerant to be used shall be environmental friendly.

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

MW-6.2 Design Conditions

a) Outdoor Conditions:

Dry Bulb Temperature 
Wet Bulb Temperature 
Relative Humidity

35°C
27°C
80% to 100%
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MW-6.3

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).

Schedule of equipment

a) Air-Conditioning Unit

Location Quantity Cooling
Capacitv/Unit Type

a.1 Control Room Two (2) units 27,000 kJ/hr Split - Inverter 
(Floor Mounted)

MW-6.4 Air-Conditioning System

MW-6.4.1 Scope of Work

The Work called for in this specification includes the design, furnishing, 
delivering, installing and testing of split type air conditioners (inverter type) 
including refrigerant pipes and insulation 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 on concrete walls, 
boring through walls, construction of concrete foundations for outdoor units as 
required, structural supports for indoor and outdoor units, layout of insulated 
refrigerant piping, piping supports including excavation and backfilling for 
embedded refrigerant piping as required, and cables/wiring and other 
necessary accessories to complete the system.

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.

All air conditioning units to be supplied and Installed shall have the following 
features/accessories but not limited to:

• With Remote Controller and Holder
• With automatic and manual swing louver control
• With control switch
• Cool Mode
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Fan Mode 
Automatic Mode

The type and quantity of air conditioning equipment to be supplied shall be as 
specified in Clause 5.3 (Schedule of Equipment) or shown on the drawings.

MW-6.4.2 Split-Inverted Type Alr-conditioning Systems

MW-6.4.2.1 Fan Coil Unit (Indoor Unit)

The fan coil units shall be factory-built, factory-tested, and installed in 
accordance wth the manufacturer’s recommendations. The unit shall be 
complete with motor/blower assembly, evaporator coil, low voltage 
components, frame, cabinet, cleanable air filters, condensate drain, etc.

Unit casing shall be fabricated of heayy-gauge galvanized steel or other 
approved corrosion-resistant materials reinforced with steel angle framework 
and shall be insulated with fiberglass or other approved insulated materials 
for excellent thermal and acoustic insulation.

The centrifugal blower wheels shall be statically and dynamically balanced for 
smooth and quiet operation. Fan housing and motors shall be designed to 
minimize vibration inside the unit. Fan and motor bearings shall be easily 
accessible for maintenance and lubrication.

The evaporator coil shall be factory tested under pressure for leaks and 
completely dehydrated under vacuum.

Refrigerant control shall utilize thermostatic expansion valve.

Air filters shall be cleanable and removable type.

Condensate drain pan shall be of heavy gauge galvanized steel or other 
approved corrosion-resistant material. Condensate from FCU shall be 
drained to the nearest drain line using Polyvinyl Chloride (PVC) materia! of 
approved class piping or other approved corrosive-resistant material.

The cooling system shall be provided with safety devices to protect the 
system against damage from unusual operating conditions.

The Supplier shall provide other accessories such as discharge grilles, return 
grilles, etc.

Types of indoor units (wall mounted) shall be as specified in the schedule of 
equipment or shown on the drawings.

MW-6.4.2.2 Condensing Unit (Outdoor Unit)

The condensing units shall be weatherproof, factory-built, factory-tested and 
installed in accordance with manufacturer’s recommendations. The unit shall 
be air-cooled type, complete with compressor/motor, condenser coils, 
condenser fan/motor, safety devices, controls, etc.
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The unit casing shall be weatherproof constructed of heavy gauge galvanized 
steel topped with two (2) coats of baked enamel for durability and protection 
against corrosion or other approved corrosive-resistant material.

Condenser fans shall be direct-driven dynamically balanced propeller type. 
Fans/motors shall be designed to minimize vibration inside the unit. Fan and 
motor bearings shall be easily accessible for maintenance and lubrication.

Type of compressor depends on the capacity of the system (see schedule of 
equipment) or manufacturer’s standard. Safety devices shall be provided to 
protect the system against damage from unusual operating conditions.

MW-6.4.2.3 Refrigerant and Piping System

The Supplier shall design, furnish and install the refrigerant piping from fan 
coil unit to the condensing unit. Exact location of equipment and piping route 
shall be coordinated with NPC prior to installation.

Refrigerant to be used shall be environment friendly.

Refrigerant piping shall be seamless hard drawn copper preferably single 
piping connection from the Indoor unit to the outdoor unit for simple 
installation.

All parts in contact with copper piping shall be copper plated. Hangers and 
supports for all piping shall be selected as applicable to suit actual condition 
of the existing structures.

All suction piping to compressor shall be insulated with pre-sized fiberglass 
insulation covered with aluminum vapor barrier or other approved insulation 
per manufacturer’s standard. Insulation should be installed on clean and dry 
surfaces. All insulation shall be continuous through walls, ceilings and 
sleeves.

MW-6.6 Installation and Painting
I The Air-Conditioning Units 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 and/or manufacturer’s standard.

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.
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MW-6.7 Equipment Marking and Labeiing

All equipment and devices to be supplied by the Supplier under this contract 
shall be provided with a corrosion-resistant nameplate with clearly legible 
writing of approved size and pattern and shali be permanently attached at an 
easily visible place. It shall provide all necessary information or brief technical 
description under which the equipment has been designed to operate and 
shall include the following; manufacturer’s name; type of equipment; serial 
number; year of manufacture; weight and other relevant information in 
compliance with applicable standards.

Each equipment, wherever necessary, shall be provided with cautionary and 
warning plates and signs.

Nameplates, labels, and warning plates shall be in English.

The nameplates and labels shall be protected during erection especially 
during painting. Damaged or illegible labels or nameplates shall be replaced 
by new ones.

No separate payment shall be made by NPC for nameplates and labels. 
Corresponding costs thereof shall be included by the Supplier in the bid price 
for each equipment to be furnished under the Contract.

MW-6.8 Spare Parts

The Supplier shall supply the standard spare parts for one (1) year operation 
or as recommended by the manufacturer.

MW-6.9 Acceptance Test

Prior to acceptance of the 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-6.10 Submittals

I
I

Prior to purchase and implementation of the works, the Supplier shall prepare 
and submit five (5) copies of the following drawings/documents for 
review/approval of NPC:

a) Dimensional layout drawings of mechanical equipment and associated 
devices.

b) Manufacturer’s catalog sheets, marked as necessary, to indicate 
materials or equipment being furnished including instruments for control 
system;

c) Complete control schematic and wiring diagrams for all equipment to be 
furnished;

NATIONAL POWER CORPORATION EH VI-MW-31



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION. TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP2121363Se

I

I

d) List of recommended Spare Parts and Special Tools; and

e) Operation and Maintenance Manuals.

MW-7.0 INSPECTION AND TESTS

All tests and inspections (shop test, site test and commissioning) shall be 
carried out in accordance with the requirements specified in Clause GW-9.0, 
Inspection and Tests of the General Works Specifications, relevant sections of 
the specific technical specifications (Civil, Mechanical & Electrical Works 
specifications) and respective test procedures duly approved by NPC.

When the generating sets are ready for commercial service, reliability test 
shall also be conducted continuously without major failure for a period of eight 
(8) hours or at any programmed/scheduled operating hours available at the 
plant site which the generating sets and ail 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.

I

MW-8.0 SPARE PARTS AND TOOLS

Spare Parts and Tools for the generating sets and its auxiliaries shall be 
supplied by the Supplier in accordance with the requirements specified in 
Clause GW-12.0 of the General Works Specification.

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

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

MW-8.1 Spare Parts

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

I

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

The spare parts listed in relevant Sections/Items of Part II - Technical Data 
Sheets are minimum requirements which the Supplier shall Include In the 
spare parts list that contain the recommended spare parts for one (1) year 
operation.

MW-8.2 Tools

The standard and recommended tools for normal/overhaul maintenance of the 
generating sets and associated auxiliary equipment shall be supplied for the 
plant in accordance with the Manufacturer's standard practice including those 
specified/listed in relevant Sections/Items of Part II - Technical Data Sheets.

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

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

MW-9.0 PAINTING

I

The Supplier shall be responsible for the application of protective coating of all 
equipment and materials supplied by the Supplier in accordance with the 
manufacturer's recommendation or otherwise specified in Clause GW-11.0 of 
the General Works specifications.

The scope shall Include adequate supply of touch-up coating which shall be 
used for painting of ail supplied equipment and materials that will be damaged 
during shipment, unpacking and installation works including surfaces that 
show signs of corrosion.

Final color to be used for the generating sets and auxiliaries shall conform to 
Manufacturer’s standard, unless otherwise specified. Application of painting 
shall be in accordance with the recommendation of the coating manufacturer.

Final Color of the Pedestal or Free Standing type control panel shall conform 
to Munsell No. 5 Y 8/1. Application of painting shall be In accordance with the 
recommendation of the coating manufacturer.

Before any painting is made, ail surfaces must be prepared properly, 
removing rust, scale, welding slugs and spatters, grease and encrustation of 
any nature. The various paints to be used shail be of approved quality and 
type.

I
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MW-10.0 MEASUREMENT OF PAYMENT

Measurement of payment for all mechanical works shall be based on the bid 
price of each item as shown In the Schedule of Requirements - Mechanical 
Works, Section VII of the Bid Document. The cost of each item shail cover all 
works required and described in the pertinent provisions of the specifications.

I

I
I

I
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PART I - TECHNICAL SPECIFICATIONS

EW - ELECTRICAL WORKS
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SECTION EW - ELECTRICAL WORKS

EW-1.0 GENERAL

EW-2.0

This section covers the technical and associated requirements for the Supply, 
Delivery, Installation, Test and Commissioning of 2 x 600kW Containerized 
Diesel Gensets and Associated Electrical Equipment for Cuyo DPP.

It is not NPC’s intent to specify all technical requirements nor to set forth 
those requirements adequately covered by applicable codes and standards. 
The Supplier shall furnish high quality diesel generating set and its associated 
electrical equipment meeting the requirements of this specification and 
industry standards.

All electrical equipment shall be installed in accordance with the relevant 
sections of this specification. The Supplier shall submit all related drawings 
and document deemed necessary, prior to the execution of the work, subject 
to the approval of NPC.

The works shall be performed and completed in a workmanlike manner in 
accordance with generally accepted modern engineering practice.

SCOPE OF WORK

I
The scope of electrical work covers the furnishing of all labor, materials, 
equipment, tools and other necessary incidentals required for each project 
site which shall essentially consist of all electrical equipment and materials 
enumerated herein:

1. Supply, Installation and Test of 2 x 600 kW, 480V, 3-phase, 60 Hz, AC 
Generators and associated auxiliary electrical equipment including 
grounding materials;

2. Supply, Installation and Test of Generator Control and Protection 
Panel (GCPP) 2 x 600 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 600 kW D/G Set;

4. Supply, Installation and Test of 2 x 750 kVA, 480V/13.8kV, 3-Phase, 
60Hz Generator Transformers;

5. Supply, Installation and Test of 15 kV Fuse Disconnect Switches with 
Lightning Arrester Combination;

6. Supply, Installation and Test of Bus Conductor and Line Materials and 
Hardware:
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I

7. Supply, Laying and Test of Power, Control and Instrumentation 
Cables and other appurtenances required for the interfacing of 
supplied equipment:

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

9. Supply and Installation of Conduit and Cable Trays System;

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

11. 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
C37.60 Requirements for Overhead, Pad-mounted, Dry 

Vault and S^ibrnersible Automatic Ciicu:'; Peclosers 
and Fault Inerrupters for AC Sy.temc
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NEMA

C57.12.20 Standard for Overhead-Type Distribution
Transformer SOOkVA and Smaller: High Voltage
34500V and Below; Low Voltage. 7970/13800Y V 
and below

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

Transmission and Distribution of Electrical Energy 
AB 1 Molded Case Circuit Breaker
ICS2 Industrial Controls and Systems: Controllers,

Contactors and Overload Relays rated GOOVolts 
ICS General Standards for Industrial Control and

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

Selection, Installation and Use of Electric Motors 
and Generators

I
I
I

I EC

I

I

UL Underwriters Laboratories, Inc. (all parts apply)
44 Rubber-Insulated Wires and Cables
83 Thermoplastic Insulated Wires and Cables
508A Industrial Control Equipment
1063 Machine Tool Wire (MTW) for Stranded Conductor 

Only

International Electro-Technical Commission
60255 Electrical Relays
61869 instrument Transformer
60071 Insulation Coordination
60076 Power Transformers
60060 High Voltage Test Technique
62271 High Voltage Switchgear and Control Gear
60502 Power cables with extruded insulation and their 

accessories for rated voltages

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

Characteristics of Wires and Cables

American Society for Testing and Materials

International Organization for Standardization

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 la|est edition of each standard shall mean the latest edition available at 
, the^date of cordracc ■": -

NFPA

ASTM

ISO
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)n addition to the above codes and standards mentioned, the Supplier shall 
comply with all National and local laws, codes, regulations, statutes and 
ordinances.

I

EW-4.0

EWwJ.I

EW-4.1.1

Equipment or materials meeting other internationally accepted standards, 
which ensure an equal or higher quality than the standards mentioned, will 
also be accepted.

In the event of any apparent conflict among standards, codes or this 
specification, the Supplier shall refer the conflict to NPC for written resolution 
before start of fabrication. Final decision regarding the acceptance of 
proposed standards is the prerogative of NPC.

Standards listed in the equipment specification are used mainly for NPC’s 
references. Other internationally known standards however, shall also apply, 
provided such standards are equivalent in all respect to the standard 
prescribed and to the specific requirements described in the individual 
equipment specification. The Supplier shall submit copies of such standards 
for NPC’s review and approval.

GENERATOR AND AUXILIARIES

AC Generator

General

I

I
I
I

This specification covers the technical and associated requirements for the 
supply of diesel generator and associated auxiliary equipment, complete in 
every respect suitable for safe and satisfactory operation of the equipment.

EW>4.1.2 Design Characteristics

The continuous load capability of the generator shall be the specified nominal 
rating measured at the terminal. However, the generator shall be designed for 
continuous operation under normal conditions for 110% of its rated capacity 
without exceeding temperature rise in accordance with ANSI standard or 
equivalent applicable standard.

The generating sets shall be designed to meet the local conditions as 
specified in clause GW-3.0 of the General Works specifications.

The generator design characteristics shall be as follows:

Type

Rated Continuous Output 
Number of Phase 
Power Factor 
Frequency, Hz 
Angular Speed, rpm 
Voltage, V 
Excitali.'>n Class

Rotating Field Synchronous AC 
Generator

Refer to Single Line Diagram 
Three (3)

0.8 lagging (min.)
60

1800
^>■^80

Brushless, Separately excited.
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Allowable Voltage Variations

Permanent Magnetic Generator (PMG) 
or equivalent

At rated output, frequency, voltage and 
power factor, the generator can operate 
satisfactorily though the terminal voltage 
at ±5% of rated value

EW-4.2 Other Characteristics

I

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.

I
I
I
I
I
i

I

I

The generator bearings shall be designed to allow minimal stress induced in 
the shaft. Generators rated 500kW and below shall have a single or double 
bearing design. However, generators rated above 500kW shall adopt a 
double bearing design.

Design shall be such as to protect mechanical, electrical and thermal damage 
due to vibration, 25% over speed, or voltages and temperature at 10% 
overload.

EW-4.3 Space Heaters

Space heater shall be installed on the alternator frame to maintain 
temperature of the alternator above the dew point while not in use. Power 
supply shall be 120/240VAC single phase and shall be sourced from the plant 
available power supply. Automatic control and indicating lights for space 
heater shali 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 shali 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 hH not exceeding 30 where:

I2 is the negative phase sequence per unit current 
t is the time in seconds.
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EW'4.5 Parallel Operation

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

EW-4.6 Generator Stator

EW-4.6.1 Stator Frame

EW-4.6.2

The stator frame shall consist of strong housing built by electrical welded 
steel plates of suitable thickness which have a sufficient degree of sturdiness 
to prevent the occurrence of undue noise or vibration and shall be explosion 
proof.

The supply shall include the bedplate, foundation bolts and all other 
embedded steel parts necessary for erection works.

Stator Core

E

I
I

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 for generators rated below 600kW while Class F insulation shall be 
used for generators rated 600kW and above. 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.

I
I

Temperature detectors shall be provided in the stator slots and at the end of 
the ventilating ducts arranged to receive heal from the hottest spot of the 
windings with appropriate contacts for monitoring, alarm, detection and 
protection of the windings provided at the GCPP. At certain pre-set 
temperature (alarm setting), the temperature detector will trigger an alarm so 
that an adjustment or action before any insulation, aamage occurs may be

NATIONAL P0V"ER CCiF.RORATION
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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.

EW-4.7 Generator Rotor

I

I

I
I
I
I
I
I
I
I

I

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 General Description

The generator shall be equipped with state-of-the-art digital brushless 
excitation system with high overload and short circuit capability.

The Supplier may offer an alternative excitation system in which according to 
his experience has superior performance. Technical description pertaining to 
the alternative system shall be submitted with the proposal.

EW-4.8.2 Operating Requirements

The excitation system shall provide a positive signal to the unit master start­
up sequence relay panel. Upon execution of signal automatically or by 
manual mode, an initial excitation system shall ensure voltage build-up.

During operation on automatic mode voltage control by automatic voltage 
regulator (AVR), the terminal and the reactive load of the generator shall be 
kept stable, without hunting, within the specified limits of accuracy at the 
prevailing set point and shall be self-adjusting, to any point within permissible 
area of the generator capability diagram during steady state and transient 
condition.

The terminal voltage of the generator shall be kept within ;?afe limits of the 
AVR during extra ordinary transient or abnormal opeiaiir .^i conditiohs opsincj 
at governor, generator and/or charging of transmission I' ' . Th<is'- •.v.iicula;'
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conditions shall be guarded by the control. Limiting or protective devices shall 
be included in the supply.

In automatic operation mode, the generator terminal voltage shall 
automatically build-up reaching 95% rated speed and capable of 
synchronization to the grid by synchronizing system.

The AVR shall maintain generator output voltage within + 0.5% for any 
constant load between no load and full load. The regulator shall be totally 
solid state design which includes electronic voltage build-up, volts per Hz 
regulation, three phase sensing, over-excitation protection, loss of sensing 
protection, temperature compensation, shall limit voltage overshoot on startup 
and shall be environmentally sealed.

EW-4.8.3 Design Consideration for Excitation System

The excitation system shall be designed for “manual” and “automatic” voltage 
control with AVR unit. The equipment shall be mounted in the excitation 
cubicles. Voltmeter and ammeter shall be provided for generator DC 
excitation parameters.

All electrical equipment/devices, electronic and control circuits in modular 
form shall operate satisfactorily within the supply voltage limits and tested 
according to the required insulation levels.

All components shall be tropicalized and all printed circuit board for electronic 
circuits shall be sealed with suitable resin resistant for tropical conditions.

EW-4.9 Generator Control and Protection Panel (GCPP)

The Generator Control and Protection Panel to be furnished shall be suitable 
for remote and local operation including indication functions necessary for 
monitoring, metering, control and protection of the diesel generating set/s. 
The GCPP to be supplied shall be designed with Generator Circuit Breaker 
included in the panel. Generator Circuit Breaker mounted on the D/G set 
container is not acceptable. The GCPP will be installed inside the plant's 
existing control room along with the existing GCPP’s.

The Generator Control and Protection Panel shall be equipped with the 
following minimum requirements for the operator interface with the diesel 
engine generator in addition to those specified In the Single Line Diagram.

a.

•ir.o

Protection and Control

The protection relay system shall be designed to bring the unit to 
automatic opening of breaker for electrical fault according to 
calculated tripping parameters.

The protection scheme shall be provided with adequate number of 
input/output contacts of suitable rating to carry out the prescribed 
.tripping functions, alarm indication, fault recording • function and 
supplementary« gnaling functions as maybe necessary for the initiation 
of automatic f-o‘^ipg/tr'oping or switching control. ■
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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.

b. Monitoring and Metering

All indicating instruments shall fulfill the requirements for accuracy 
class 0.3 (or better) except for the frequency meter which shall have 
±0.01 Hz. The panel shall be equipped with the following minimum 
required metering devices and indicating instruments:

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

2. Event Recorder (to be able to capture the latest events);

3. Data Logger (all data is stored in non-volatile memory so that 
information is retained even when power to the unit is lost);

4. User Programmable Fault Reports; and

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

c. Synchronizing Module

The panel shall be equipped with functions for manual and automatic 
synchronization and load sharing, selector switch, (automatic, manual, 
and off), and the necessary indicators, metering, and other required 
appurtenances.

The Supplier may offer different synchronizing module in which based 
on his experience is suitable for the specified rating of the Diesel 
Generating sets.

The Protection, Control, Monitoring and Metering of the GCPP should 
still be capable of operating when synchronizing for either automatic 
or manual mode of the synchronizing module.

All interface devices and other accessories whether or not expressly called for 
or indicated on the bid drawings but are necessary for the remote control and 
synchronization function of the new diesel generating unit shall be provided 
by the Supplier. All instruments, scales, relay coils contacts and other 
features shall be suitable for the apparatus controlled or for the purpose 
intended.

I
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 'ts equipment/device. ■ •
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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 constructed from a minimum of 2.0 mm thickness steel 
sheet with edges formed into a rectangular pattern welded steel sheets so 
that each section is rigid, self-supporting and enclosed. It shall be adequately 
protected and suitable for indoor and outdoor application and all climate 
condition.

I
The panel shall be labeled with ISO symbols and comply with IP 65 for 
external environmental resistance and IP 44 and NEMA 12 for the resistance 
of the internal sealed modules.

The panel shall be designed with dimensions not to exceed the size shown on 
the Bid Drawing.

EW-4.9.2 Fault Annunciator System (Alarm System)

The annunciator system shall distinguish any abnormal conditions during 
operation by means of visual and audible warning. It shall be of modular 
design, preferably microprocessor-based designed for operation on a DC 
supply. It shall consist of window cabinets, mounting chassis, plug-in 
assemblies, flashers, alarm relays, isolating relays, lamps, test buttons, 
acknowledged and reset buttons. Each alarm relay shall have an auxiliary 
relay with multiple contacts for local alarm and spares. In addition, group 
alarms for engine-generator and transformer shall be available.

The supply voltage for the annunciator system shall be monitored and must 
give an alarm in case of interruption of the alarm equipment power supply. All 
DC and AC power supply required for annunciation, control, monitoring and 
protection of the system shall be an integral part of the GCPP.

EW-4.9.3 Communication Ports

Communication ports shall be provided available in the Local Control Panel of 
the diesel generator set and Generator Control and Protection Panel (GCPP) 
exclusively intended for control, protection, synchronization, monitoring, 
metering and communication via MODBUS and Ethernet-based protocol.

EW-4.9.4 Terminal Biocks

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 shii'l have individual and complete identification bn the 
wiring diagram.
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EW-4.9.5 Nameplate

I
I

I

I

The panel shall be provided with adequately sized nameplate made of black 
surface exposing the white core. In addition, each piece of equipment 
mounted on or inside the panel shall also be provided with nameplate for 
easy and convenient identification.

EW-4.10 Generator Circuit Breaker

The generator circuit breaker shall be as stated in the Technical Data Sheets. 
Circuit breakers with a rating of 800 A and above shall be of the Air Break 
Type, spring storage device powered by a 125 VDC motor, suitable for hand 
operation and provided with an appropriate tripping mechanism to be actuated 
by the protective relays.

Circuit breakers with a rating below 800A shall be of the Molded Case Type, 
3-pole with 240 VAC control mechanism and auxiliary switch and 12/24 VDC 
equipped with electronic shunt trip mechanism. The circuit breaker shall be 
capable of “switching-ln" 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.

EW-4.11 Equipment Wiring

I
I
I
I

Equipment interfaced wiring shall be 600V, stranded copper with thermo­
plastic insulation and shall comply with the requirements of IPCEA standard. 
Minimum size shall be 2.0 mm2 or larger for control circuit except annunciator 
wire which shall be 1.2 mm2 or larger. The minimum size of cunent 
transformer wire shall be 3.5 mm2.

All wiring shall be neatly run, marked at both ends, and securely fixed in such 
a manner that whenever practicable, wiring can be easily Identified and 
checked against diagram.

The panel shall be provided with earth wiring and connection to create an 
environment that meets the requirements of electromagnetic compatibility.

EW-4.12 Equipment Grounding

I
f
I

All major equipment such as generator, transformer, generator control and 
protection panels, and all other metallic parts shall be equipped with at least 
two (2) terminals or suitable grounding pads of adequate size to 
accommodate at least two fixing screws for proper connection to the 
grounding conductors or ground connections to the plant existing grounding 
system as required.
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I
I

I

EW-4.13 Spares Parts and Toots

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 Il-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

I
I

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.

I
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.

I
I
I

The test methods, measurements and computation shall be In accordance 
with the latest applicable requirements of ANSI and lEC standard and shall be 
submitted for NPC’s approval.

EW-4.14.3 Routine Test

The following Routine Test shall be conducted on the alternator at the 
workshop:

a. For the generator armature, generator field, excited srmatur;: nnd exciter 
fieia:

r«vriciNAu cn.-f. cr. , ion
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I

I

I

I

I
I

EW-4.15

1. Measurement of Resistance
2. Measurement of Insulation Resistance
3. High Voitage Test

b. Phase Sequence Test and Voitage Balance Check;

c. Open Circuit Characteristics with generator line voitage 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

f. Standard Routine Tests as per relevant ISO standard shall be performed.

Data and Information to be Submitted After Award of Contract

The following documents (in addition to the documents/drawings specified in 
Clause GW-11.0 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:

c.

d.

1.

2.
3.

4.
5.

Single Line Diagram showing the Diesel-Generator Set and 
related equipment including basic equipment data;
Outline drawings showing all critical dimensions and weights; 
Schematic and wiring diagram of all power and control circuits 
for the engine-generator set and auxiliary equipment showing 
interconnect points and logic diagrams:
Engine-generator Control and Protection panel;
Section and detail drawings of cable terminations and 
connections.

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

Technical Data Sheets of the AC Generator and GCPP as indicated in 
EW-12.3 provided by the manufacturer;

Service Manuals and Parts Books

I
I
I
I

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

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

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

4. Routine Test Procedure - for all electronic and electrical 
circuits and for the main AC generator.
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5. Troubleshooting Chart - covering the complete generator set 
showing description of trouble, probable cause and suggested 
remedy.

e. Certified Design and Routine Test Results; and

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

EW-5.0 TRANSFORMERS

I
EW'5.1 General

This specification covers the technical and associated requirements for the 
generator step-up transformer and accessories for use in electric generating 
plants. Station service transformer, if to be provided, shall be Overhead-type 
Distribution Transformer and shall be in accordance with the latest revision of 
IEEE Std. C57.12.20.

I

I
I
I

I
I
I

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.

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 60076-7. The overload capability of any 
auxiliary equipm^mt such as bushings, LTC’s, CT's, oi! expansion tanks, 
leads, etc. shall not be less than the transformer overload rating. If other 
considerations w?!i .imit the overload capability of the transformer, the Suf >lier 
shall specify thos'.'imitations in his proposal. . ’
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EW>5.3.5 Short Circuit Withstand Capabiiity

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

EW-5.3.7

EW-5.3.8

EW-5.3.9

Transformer Loss Evaluation

Depending on the requirement stated in the Technical Data Sheets, the 
Supplier is required to fill-in all the information for the transformer losses in 
the Technical Data Sheets for the generator step-up and station service 
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.

Impedance and Reactance

Tbe impedance and reactance shall be stated in the Proposal.

Audible Sound Level

Sound levels decibels (dB) at rated voltage and frequency for liquid immersed 
generator step-up and station service transformers shall be as below. The 
average sound level of the transformer shall not exceed these values when 
measured in accordance with the conditions outlined in the latest ANSI/IEEE 
C57.12.90 or lEC 60076-10 for oil-immersed transformers or ANSI/IEEE 
C57.12.91 orlEC 60076-11 for dry-type transformers.

Equivalent Two-winding, kVA Average Sound Level, dB
1-50 48

51-100 51
101-300 55
301-500 56

750 57
1000 58
1500 60
2000 61
2500 62

Tolerances

The. transfonjier shall be designed and manufactured with tolerances in 
act-crdr.ncc with applicable ANSI/IEC/IEEE standards.*

N/.t:onmL?o.,£i ,
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I
I

EW'S.3.10 Electrical Insulating Oil

The Supplier shall furnish oil with quality suitable as an insulant and coolant 
for transformers. The oil shall be new naphthenic based mineral oil meeting 
the requirements of the latest ASTM D3487 (Specification of Mineral 
Insulating Oil Used in Electrical Apparatus).
Insulating liquid must not contain more than 2PPM of Polychlorinated 
Biphenyl (PCB), classified as “PCB free”.

A Certification from the Manufacturer that the insulating oil is PCB free and 
laboratory analysis results conducted on a DENR-accredited laboratory shall 
be submitted to NPC.

I
I

I

EW*5.4 Design and Construction Features 

EW-5.4.1 General

The transformer design, manufacture and assembly shall minimize vibration 
and shall prevent damage by inherent vibration and stress during operation, 
transportation and short circuits.

EW-5.4.2 Cores

Cores for the transformers shall be constructed of the highest quality, non­
aging high permeability grain oriented silicon steel. The steel shall be in thin 
laminations, annealed after cutting and rolled to ensure smooth surface at the 
edges.

The laminations must be free from impurities and must receive stress relief 
treatment after punching. The laminations shall be accurately flattened, 
especially at the edges and insulated by suitable procedures with long life 
heat resistant insulating coat.

Both sides of each sheet shall be insulated with a durable, heat resistant 
insulation. The cores shall be held firmly by core clamp and brace to ensure 
adequate mechanical strength to support the winding and to withstand without 
damage or deformation, the forces, caused by short circuit stresses, 
transportation or handling to prevent shifting of the core laminations.

The core shall be solidly grounded to the tank and shall be provided with 
approved lifting devices or lifting lugs at suitable points of the core assembly 
for core lifting.

EW-5.4.3 Windings

Windings for transformer shall be of the best modem design of conductor 
having constant cross-section and uniform insulation or graded insulation as 
required. The coils shall be wound and supported in a manner to provide 
sufficient oil ducts which will be maintained without constriction.

End coils shall have extra insulation. Coils shall be made up, shaped and 
braced to provide for expansion and contraction due to temperature changes

NATIONAL POWER CORPORATION Vl-EW-lii
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I
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.

I

I

Winding conductor shall be free from scars, burrs and splinters and shall be 
uniformly insulated. Permanent current-carrying joint for splices shall be 
welded or brazed, properly formed and finished, and insulated to conform to 
the basic insulation.

The completed assembly of core and coils shall be vacuum dried, 
immediately impregnated and immersed In dry oil. They shall be adequately 
braced to withstand ocean shipment, short-circuit forces and earthquakes.

EW-S.4.4 Bushing

All porcelains used In bushing shall be wet process, homogenous, and free 
from cavities or other flaws. The glazing shall be uniform In color and free 
from blisters, burrs and other defects. All porcelain parts shall be one piece. 
The bushings of the same rating shall be interchangeable.

Bushing up to 110 kV BIL shall be porcelain bulk type whereas bushings 
above 110 kV BIL shall be condenser-type. In the latter case, the bushing 
shall be provided with capacitance test tap.

Bushings shall have the continuous current-carrying capacity necessary to 
carry the full 65°C rise current. The bushings shall also be capable of carrying 
overioad currents as required by EW-5.3.4.

The terminal pads shall be of high conductivity bronze or copper and shall be 
plated with hot flowed electro silver or electro-tin. Whenever a larger terminal 
pad is required for higher current rating, the mounting holes shall conform to 
NEMA Standards.

I
I
I

EW-5.4.5

The HV and LV terminations of the generator step-up transformer shall be 
fitted with suitable insulating shroud. The insulating shrouds shall be 
manufactured through dip moulding process and shall be made from flexible 
polyvinyl chloride (PVC) material, suitable for low voltage to high voltage 
applications. The insulating shroud shall be flame retardant, conforming with 
the UL 94 Standards. They shall be type tested for electric strength in 
accordance with lEC 60243-1 or approved equivalent standards.

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 accepJnhIe. Gasket flanges shall have grooves or metal stops to

^'ATIONAL POWER CORPORATION
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prevent over compression of gaskets. All bolted transformer tank or 
accessory openings shall be gasketed.

EW-5.4.6 Tank

I
I
I

EW-5.4.7

I

I
I

EW-5.4.8

The transformers shall be housed in a steel tank with all permanent joints 
molded, backed up by a sturdy steel structure as required to obtain the 
desired rigidity and strength. The material shall be of high-grade steel plate 
having good welding qualities. All seams, flanges, lifting and Jacking lugs, 
braces and other parts attached to the tank shall be welded. No rivets shall be 
used. The cover shall be bolted type. The tank shall be able to withstand an 
internal pressure with oil at operating level.

All openings such as joint between the case and cover, bushings insulation 
mountings, etc., shall have welded on flanges to provide gaskets surfaces 
and allow for bolt holes. No bolts shall pass to the inside of the case and 
cover. Flanges shall have gaskets which will remain oil-tight and will not 
deteriorate under severe conditions. The tank with radiator fitted shall be 
tested for leaks before painting.

For station service transformer, if to be provided, the transformer tank shall be 
made of steel. It shall be of sealed-type construction with a steel cover. The 
tank cover shall be provided with a reusable gasket. The tank cover shall be 
grounded to the tank body using a copper strap adequately sized for the short 
- circuit of the transfonner. The tank shall be provided with a tank grounding 
connector located near the base of the tank. The connector shall be eyebolt- 
type, made from tinned copper alloy material. Standard support lugs shall be 
provided on the tank wall for securely mounting the transformer on the pole. 
The type support lug to be provided corresponding to the transformer size 
shall be as shown in IEEE Std. C57.12.20, latest revision. Lifting lugs shall be 
permanently attached near the top of the transformer tank to allow for 
balanced vertical lift. The design of the lifting lugs shall incorporate a safety 
factor of 5. Lifting facilities for the core-oil assembly shall be provided.

Radiators

Radiators, if to be provided, shall be bolted to the main transformer tank and 
readily detachable. Isolation valves shall be fitted to the tank to permit radiator 
removal without draining the main tank. Separate filling plugs, air bleed plugs 
and drain plugs shall be fitted to each radiator section. Radiators shall be 
galvanized externally prior to etching and painting. Particular attention shall 
be given to their internal cleaning and painting to ensure that the radiators 
arrive in a serviceable condition. All radiators shall be completely sealed with 
blanking plates and neoprene seals for transport. They shall be thoroughly 
dried before shipment.

Hardware

All energized hardware, i.e., bolts, nuts and washers shall be made of tinned 
copper alloy material such as silicon bronze or equivalent. All other hardware 
shall be hot-dip galvanized.

I NATIONAL POWER CORPORATION
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EW-5.5 Fittings and Accessories

The following transformer accessories shall be Included:

I
EW-5.6

I

I

1. HV&LV Bushing
2. Oil Level Indicator
3. Oil Sampling Plug
4. Oil Drain Valve
5. Oil Temperature Indicator
6. Pressure Relief Valve
7. Lifting Lugs
8. Anchor Bolts
9. Earthing Terminals
10. HV/LV Insulating Shroud

Equipment and Marking

The transformer shall be provided with a stainless-steel nameplate in 
accordance with the latest standard of IEC60076-1, fitted in a visible position 
showing the information indicated below. The entries on the plate shall be 
indelibly marked.

a. Kind of transformer
b. Number of this standard
c. Manufacturer’s name
d. Manufacturer's serial number
e. Year of manufacture
f. Number of phases
g. Rated power {in kVA or MVA)
h. Rated frequency (in Hz)
I. Rated voltages (in V or kV) and tapping range
j. Rated currents (in A or kA)
k. Connection symbol
l. Short circuit impedance (in %Z)

m. Type of cooling (i.e. OA, ONAN, etc.)
n. Insulation voltage (withstand voltages)
o. Insulating liquid
p. Temperature rise (in *C)
q. Total mass, kg
r. Mass of insulating oil

EW-5.7

The minimum recommended dielectric strength of oil filling the transformer 
shall also be engraved on this plate. The rating plate and any other 
instructions or designations shall be in the English language.

Standard and Common Tools

The Manufacturer of transfonner shall provide standard/common tools for use 
in the installation of transformer.
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EW-5.8 Tests

EW-5.8.1

All tests shall be performed as per latest revision of ANSI C57.12.90 Factory 
Test shall include, but not limited to the following:

Routine Test

I
EW-5.8.3

1. Ratio, Polarity and Phase Relation Test
2. No Load Losses and Excitation Current at rated Voltage and 

Frequency
3. Induced Potential Test (Low-frequency Dielectric Test)
4. Mechanical (Leak Test)
5. Impedance Voltage and Load Loss Measurement

EW-5.8.2 Design Test

EW-5.8.4

1. Winding Resistance Measurement Test
2. Temperature Rise
3. Lightning Impulse
4. Audible Sound Level
5. Mechanical (Lifting & Moving Devices, Pressure Test) 

Miscellaneous Test

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

Site Test

I

The Supplier shall perform all tests specified by the equipment Manufacturer, 
applicable standards and as necessary to verify the proper operation of the 
equipment in the presence of NPC representatives.

1. Check level and alignment of the installed transformer;
2. Check tightness of connections and fastenings:
3. Check proper grounding:
4. Check oil level monitors, nameplate, vent plugs;
5. Check wire and cable connections:
6. Check cable glands and entrance:
7. Check on the proper installation of transformer accessories;
8. Winding resistance;
9. Insulation Resistance & Polarity Index/Dielectric Absorption Ratio;
10. Transformer Turns Ratio;
11. Oil Dielectric Breakdown Voltage Test; and
12. Insulation Power Factor or Dissipation Factor.

EW-5.9 Failure to Meet Guarantees

Depending on the requirement stated in the Technical Data Sheets, the 
transformer v;ill 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
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excess in losses shall be evaluated at the following rated cost and the 
resulting amount shall be deducted from the contract price.

= 2 [(Nl4.) (Nlm - Nlg) + (U) (Um - Llg)]

Where:

S = Amount to be deducted from the Contract Price
Ni-l = Cost of No load losses equivalent to Php 300/Watt 
Nlm = Measured no-load losses expressed in Watt
k1 _ Guaranteed no-load losses as stated on the Technical DataNlg “ Sheets

U = Cost of Load Losses equivalent to Php 250/Watt
Llm = Measured load losses expressed in Watt
Llg = Guaranteed load losses as stated on the Technical Data Sheets

EW-5.10

I

EW-6.0

When the excess of the total losses reaches five percent (5%), NPC shall 
have the right to reject the transformer for which such excess is verified 
during the factory acceptance test.

Successful Bidder shail promptiy provide NPC one (1) original and three (3) 
certified copies of all test data and reports on the transformer.

Data and Information to be Submitted After Award of Contract

The following documents shall be submitted after award of contract for NPC’s 
review and approval prior to procurement and installation of the supplied 
equipment and materials:

1. Brochure/Catalogues of the transformer
2. Technical Data Sheets of the transformer as indicated in EW-12.3 

provided by the manufacturer;
3. Outline drawings of transformer and accessories showing the following:

a. General Dimensional Drawing
b. Sectional Drawing
c. Nameplate Drawing
d. Marshaling box with connection diagram

4. Description and instructions covering the installation, operation and 
maintenance of the transformer and accessories;

5. Duly signed Routine Test Results; and
6. Field Test to be Performed and Certified Test and Inspection Reports 

duly signed and witnessed by NPC representative.

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 
obsen/ed. All equipment and materials not specifically mentio.inri herein but 
are necessary for proper erection, assembly and safe operation of the
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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 erosion and rust.

Fuse Cut'Out

Fuse cutouts shall be satisfactory use in a tropical climate with high relative 
humidity. The cutouts will be mounted by means of steel brackets on steel 
poles cross arms.

The cutouts are intended for use with 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 butlonhead with tin fuse element 
suitable for 15 kV open type distribution cut-out to be used in the overcurrent 
protection of circuits. It is characterized by perfect time current characteristics, 
high mechanical strength and reliable arc extinguishing performance, etc. The 
fuse link shall meet the electrical and mechanical interchangeability 
requirement in accordance with ANSI standard.

Lightning Arrester

Gapless arresters shall have elements fabricated from non-linear resistance 
metal oxide materials to perform both the surge discharge and power 
frequency reseal functions.

Arresters of this type shall be protected in a hermetically sealed wet-process 
porc«;?lain jacket, which shall have a high creepage distance and a high 
diets Trie strength.
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The primary terminals shall be suitable for the connection of the type and size 
of conductors specified in the Technical Data Sheets which can be either 
copper or aluminum conductors without use of bimetal inserts.

The arrester shall be supplied with a cross-arm mounting bracket that 
conforms with the requirements of NEMA or with appropriate bracket as a 
cutout arrester combination on it.

All mounting bolts and conductor connection shall be provided with lock 
washer. Lock washers shall be fabricated from material that complies with the 
requirements as per ANSI standard.

All exposed steel or iron part of the arrester shall be hot-dipped galvanized in 
accordance with ASTM standard.

EW-6.2

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

Describe herein is the general specification of the Bus conductor, line 
materials and equipment to be supplied for this project;

Stranded Conductor

All wires of the stranded conductor shall be concentrically stranded. The 
wires in each layer shall be evenly and closely stranded around the 
underlying wlre(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.
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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.

EW-7.0

EW-7.1

Clamps

Aluminum strain clamps and suspension clamps for aluminum conductor, if 
required in the Technical Data Sheets, shall have its clamp bodies and 
keeper pieces, made of high strength and heat treated cast aluminum alloy. 
Cotter bolts, U-bolts, nuts, and lock washers shall be hot dip galvanized steel. 
Cotter pins shall be made of stainless steel. Slip strength of the strain clamp 
shall be not less than 85% of the rated ultimate strength of the conductor.

Cross Arms

The cross arms to be supplied for this project shall be in accordance to ASCE 
manual 72 “Design of Steel Transmission Pole Structures”. The materials 
shall meet ASTM A-570 specification (36 KSI min. steel strength) while the 
galvanizing shall be in accordance with ASTM A-123 specification.

Insulators

Insulators to be utilized in the project shall be in accordance to ANSI Class 
55-3 for pin, Class 52-1 for suspension. Class 53-2 and Class 53-4 for spool 
standard as to material, ultimate tensile strength, leakage, distance, etc.

Line Hardware

Line hardware shall be made either of aluminum alloy, malleable iron or 
ductile iron with tensile strength in accordance with ANSI standard.

Bolts

All bolts such as carriage, double arming, oval, machine, etc. shall be hot dip 
galvanized as per ASTM A-153.

POWER, CONTROL AND INSTRUMENTATION CABLES

This specification covers the technical and associated requirements of power, 
control and instrumentation cables, and medium voltage power cable for use 
in switchyards.

All cables shall be designed to withstand the short-circuit condition and 
voltage drop of 3% (max.).

Technical Characteristics and Requirements

The cables to be supplied shall have insulation levels able to withstand any 
voltage surges which are normally expected to occur in the power system In 
which the cable is to be used, due to switching operations, sudden load 
variations, faults, etc. The medium voltage XLPE power cable or- ; tr e 600V 
power, control and Instrumentation cable to be supplied shall''; ,"r:;:- .ant to
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ICEA S-66-524 or lEC 60502 and UL 83, PNS 35. ICEA S-73-532 
specification and requirennents of PEC respectively.

The cables shall be selected to withstand without distress any short-circuit 
currents in the conductor and sheath related to the existing fault levels.

The cables and its accessories shall be manufactured to fulfill the 
requirements when operating with full load or at any load factor.

EW-7.1.1 Insulation

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

EW-7.1.2 Jacket

A tough, ozone, low chlorine, heat, flame and moisture-resistant PVC or 
Nylon jacket capable of providing protection against sunlight, acids, alkalis 
and oils shall be furnished for all cables.

EW-7.1.3 Assembly

All multi-conductor cables shall be bundled together with non-hygroscopic 
fillers to assure a smooth circular assembly. A lapped core binding tape shall 
be applied over the assembly.

EW-7.1.4 Application

All cables shall be suitable for installation in cable tray, conduit, trench, 
underground duct in wet and dry locations, and above ground raceway in 
damp and dry locations.

EW-8.0 GROUNDING SYSTEM

This specification covers the technical and associated requirements for the 
entire grounding system of the electric generating plants and/or switchyards, 
required to protect persons and equipment, to reduce electromagnetic 
interference (EMI) and to allow safe service and maintenance of the 
installations. The grounding system includes all major and minor equipment 
such as generator, transformer, generator control and protection panel, 
ground rods, motors, pumps, etc. and connections.

All materials and parts which are not specifically mentioned herein but are 
necessary for the safety of operating personnel and safe operation of the 
plant shall be furnished and determined by the Supplier at no additional cost 
to NPC.

EW*8.1 Technical Characteristics and Design Requirements

EW-8.1.1 General .

The ruling- criteria in the design of the grounding shall be the safety of 
personTif.l and the proper operation of the electrical- equipment during normal
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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 mat with adequate size of ground 
conductor as shown in the bid drawing. If there is no existing grounding mat, 
all equipment shall be grounded by means of ground rods.

EW>8.2 Equipment and Materials Requirements

EW>8.2.1 Grounding Cabies

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-bonded steel of circular cross section, with a 
nominal diameter of 19 mm and a nominal length of 3 meters.

Each ground rod shall have a conical swaged point at one end and shall have 
a continuous smooth copper covering of at least 0.254 mm thickness molten- 
welded or copper bonded (electro-deposit) to a steel core. The copper clad or 
pressed type will not be accepted.

EW-8.2.3 Exothermic Welding Materials

The Supplier shall supply exothermic welding materials for cable-to-cable, 
cable-to-ground rod and cable-to-steel structure grounding connections. The 
Supplier should submit detailed information describing the proposed process.

EW-8.2.4 Grounding Hardware

Terminal Lugs

Terminal lugs shall be one hole, socket type, rounded edge lug, cast of high 
strength corrosion resistant copper alloy. Machine screws, nuts, and washers 
used with the lugs shall be bronze

EW-8.2.5 Steel Structure Grounding

All generating plant metal parts such as structures, equipment, cable trays, 
fence, etc. shall be connected to the ground grid by suitable ground 
connections.

If there is any possibility for a conductor to fall down on a steel structure, this 
. structure must be connected to the grid with a connection able to sustain the 

. . earth fault current.
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I

I

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.

Lightning Arrester

Lightning arresters shall be connected to the earthing grid with 50 mm2 tin- 
annealed copper conductor.

Power Cables

The lead sheath or armor (shield) of the MV power cables, if to be provided, 
shall be earthed by connecting a flexible braid to the shield. This shall be 
done at both ends of each cable. Cable end boxes shall be earthed with 
copper cable connection on one of the mounting bolts.

Lighting Poles

Poles for lighting shall be connected to the earthing grid with 22 mm2 tin- 
annealed copper conductor (one connection for each pole).

Other Metallic Structures

Other types of metal structures within the diesel plant area, not mentioned 
thereto, shall be connected to the earthing grid.

Major equipment shall be equipped with at least two (2) terminals or suitable 
grounding pads of adequate size to accommodate at least two fixing screws 
for proper connection to the earthing system.

EW-8.2.7 Powerhouse / Building Earthing

Generally, each electrical device Inside the control building/room must be 
equipped with an earthing screw of sufficient diameter for connection to the 
earthing system. The same applies to ail metallic parts such as panels, etc. 
which are effectively connected by earth conductors.

Control panels and desks, switchboards, etc. consisting of several individual 
sections or compartments shall each be connected to a common tinned 
copper earth bar unless all panels are solidly welded together, or other 
approved means are applied ensuring solid earthing connections. In such a 
case, provisions for earthing must be made at one end at least.

EW-8.2.8 Fence Earthing

Steel fences around the switchyard or station shall be connected to the 
earthing system at appropriate connection point along the fence and at all 
comers and gate posts.
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1

EW*8.2.9 Pipe Earthing

All piping shall be earthed at all service points in an approved manner.

The conceptuai design of the grounding system based on the specified 
conditions shali 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'8.2.10 Cable Tray Earthing

I

i

I

Cable trays and ladders shall be connected to the earthing system at every ten 
(10) meters Interval.

EW-8.2.11 Ground Rods

Ground rods shall be driven to a depth such that the top of each rod is at the 
same elevation as the ground grid and shall be bonded to the ground grid 
conductors by suitable exothermic connections.

EW-9.0 CONDUITS AND CABLE TRAYS SYSTEM

This specification covers the technical and associated requirements for the 
supply, laying and installation of conduits and cable trays as required within 
the plant complex, including associated fittings, accessories (elbows, tees, 
steps, crossings etc.), supporting racks and brackets and all hardware.

Included in the scope is the supply and embedment of concrete inserts for 
supporting cable tray brackets on walls and provision of openings and 
recesses in walls and floor concrete Inserts.

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.

EW-9.1 Technical Requirements and Characteristics

The conduits and cable tray system shall conform to the material and 
fabrication requirements of the specification. All miscellaneous materials 
required for proper installation shall include but are not limited to, the 
following:

a. Plug and fillers, coupling and bends;
b. Spacers, inserts and ties for conduits:
c. Conduit splicing solvent and connector material for uPVC conduit, if 

uPVC conduits are used;
d. Fire barriers, duct and conduit sealant; and
e. Cable tray brackets, anchor bolts or expansion bolts, hangers, lock 

washers, shims, etc.
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Conduit and cable tray edges shall be reamed and smoothen to avoid 
damage to cable outer sheath during cable installation. The conduits and 
cable trays shall have the following characteristics:

a. High mechanical strength
b. Corrosion resistant
c. Heat resistant

I

I

I
I

I
I
I
I

Conduits

All embedded and concealed in ceiling conduits, boxes and fitting required for 
the power and control cables including all necessary hardware and 
accessories such as screws, bolts, concrete inserts, clamps, locknuts, 
couplings shall be furnished by the Supplier. The required quantities of 
various items of conduits and associated materials shall be furnished in 
accordance with the installation requirements.

During installation, due precaution shall be taken to protect the conduit and 
threads from mechanical injury. The ends of the conduit shall be sealed in an 
approved manner. Conduit runs shall be sealed by the use of caps and discs 
or plugs. The seals shall be maintained, except during inspection and tests, 
until the conductor is pulled in. Conduit shall be check to be free from 
obstructions by pulling a wooden mandrel of appropriate size through the 
conduit.

Conduits running in floors and terminating at motors or other equipment 
mounted on concrete bases shall be brought up to the equipment within the 
concrete bases, wherever possible.

All joints between lengths of conduits and threaded connection to boxes, 
fittings and equipment enclosures shall be made watertight.

Conduits installed outdoors running underground shall be buried to a 
minimum of 0.457 m.

Metallic Conduits (If specified)

Rigid metallic conduits shall be hot-dipped galvanized. The inside of the 
conduit shall have stove enamelled coating to prevent erosion and assure 
smooth wire pulling.

Metal fittings and cover shall have the same property and finish as that of the 
metallic conduits.

Rigid metal expansion joints, where required, shall be of standard 
manufactured product, of watertight construction, equipped with approved 
means to provide electrical continuity of the conduit runs, zinc-coated, and so 
designed as to prevent damaged to the cables. They shall permit a small 
amount of transverse movement as well as the longitudinal movement.
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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.

Cable Trays

The Supplier shall furnish and install cable trays, supports and accessories 
for the use of power and control cables as shown on the bid drawing. All 
necessary hardware such as screws, bolts, concrete inserts, clamps, 
supports, fittings and divider strips for the cable trays shall be included.

The cable trays shall be hot-dipped galvanized steel, ladder rung type proper 
for laying installation and shall be manufactured based on the bid drawing. 
Before fabrication, the Supplier shall submit all fabrication and installation 
details for NPC approval.

The cable tray system shall be supported at intervals not exceeding 1.5 
meters unless specifically approved for supports at greater interval.

Cable trays, accessories and fittings shall be free of any rough edges or 
sharp projections, which would cause damage to cables.

Cable trays other than solid bottom trays shall be designed to accept cable 
clamping devices and cable barriers without drilling or welding.

Tray design shall provide for inter-changeability of like parts and easy 
assemblage of the system without the use of special tools.

Cable tray covers shall be solid. The preferred cover-fastening device shall 
require no drilling of the cable tray for installation. Cable tray covers shall be 
attached to the tray with a heavy-duty device to permit easy removal and 
replacement. The cover and cover clamp shall be equally suitable for vertical 
and horizontal runs.

Connector plates shall be high pressure rigid plate types, connected by 
ribbed-neck; case hardened plated steel bolts with flanged serrated locknuts, 
locknut with serrated washer or locknut with captive washer. Design shall 
provide for undiminished structural strength of the connection. Hardware for 
use with expansion plates may be different to allow for movement of the tray.

Cable tray shall be electrically continuous and shall be effectively grounded.

Completed cable tray systems shall be rigid and have all components firmly 
bolted and In good electrical contact with the ground grid.

Cable tray supports shall be of heavy-duty reinforced type, hot-dip galvanized 
steel, suitably sized to accommodate the tray system, cables and live loads
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normally experienced during cable installation. The maximum deflection 
between two consecutive supports shall not exceed 7.5 mm for ladder type 
trays.

The steel channel inside the cable trench where power cables will be laid 
shall be installed at every three (3) meters interval.

EW-10.0 FACTORY ASSEMBLY AND TESTS

EW-10.1 General

The Supplier shall carry out at his own expenses all tests necessary to ensure 
the satisfactory design and manufacture of all equipment is in accordance 
with relevant ANSI and lEC standard.

All parts shall be properly marked for ease of assembly in the field. Test 
report on design and routine tests performed in accordance with ANSI or lEC 
standard shall be submitted to NPC for evaluation and approval.

The test equipment, test method, measurements and computations shall be in 
accordance with the latest applicable requirements of ANSI and lEC 
standard.

EW-10.2 Shop Test

Routine, design, quality and conformance test and other necessary tests shall 
be performed in accordance with ANSI Standard or equivalent lEC Standard. 
Design tests is required if the equipment is manufacturer’s new design or 
previous design with significant design changes. In this case, certified test 
report of duplicated production type is acceptable.

The test methods, measurements and computation shall be in accordance 
with the latest applicable requirements of ANSI and lEC standard and shall be 
submitted for NPC's approval.

EW-10.3 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.
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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 the installation of 
new diesel generating sets.

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-11.2 Technical Characteristics

The Job site cameras to be supplied shall be DC supply operated and battery- 
operated cameras. It shall be designed to monitor the installation of new 
diesel generating sets and access areas for a routine documentation.

Job site cameras must be installed before works shall be done in the sites. 
Placement/ location of cameras shall be approved by NPC.

The Supplier shall define the focusing ranges and allowable minimum 
distance in accordance with the layout at site.

In normal operation, the Job site camera provides monitoring of the 
construction sites. For full coverage of the cameras, the Job site cameras shall 
be installed in an elevated area within the site while is out of reach of the 
construction equipment. It shall include supports and mounting poles {if 
required) for the ease of the installation.

The Job site cameras must have the functionality and adaptability in the 
construction site. It shall have at least 100% reliability without affecting the 
implementation.

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 in the 
specifications. It shall have a dust proof and weather resistant protective 
enclosure complying with the technical requirements.

EW-11,3 Technical Requirements

a. Type

b. Quantity
Time-Lapse Camera

As specified 
■n the SOR
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EW-12.0

EW'12.1

c. Control Display

d. Image Sensor Resolution

e. View Angle

f. Still Image Resolution

g. Time Lapse Interval

h. Battery Type

i. Battery Life

j. Additional Batteries 
(Spare)

k. Enclosure
l. Storage Memory

m. Storage Capacity

n. Additional Storage 
(Spare)

Thin-Film-Transistor (TFT) 
Liquid Crystal Display (LCD)

At least 1.3 
Megapixel CMOS

At least 110 degrees

1280x720
Every 15 minutes/ 

User-programmable
Standard AA or AAA Size 

Alkaline Batteries
At least 120 days of 

image recording

Required

IP64 compliant

SDHC
32 GB

At least Two (2) 
32GB SDHC Storage

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

The Supplier shall provide sufficient number of spare alkaline batteries to 
operate the construction cameras through the entire contract duration. In case 
of contract extension, the required additional batteries shall also be provided 
until contract completion at no additional cost to NPC.

DATA AND DOCUMENTATION REQUIREMENTS

Supplier-furnished data and information shall be guaranteed performance 
data, predicted performance, interface requirements and construction 
features of all Supplier’s furnished equipment. The accuracy of such 
information and its compatibility with overall performance requirements 
specified by NPC are the sole responsibility of the Supplier.
Data and Information to be Submitted with the Proposal

Supplier shall furnish with his proposal the filled-in Section E-1.0 and E-2.0 of 
the Technical Data Sheets.

All information submitted would become part of contract data for successful 
bidder. Any deviation from such data during the implementation stage 
requires NPC’s approval.

I
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EW>12.2 Data and Information to be Submitted During Post Qualification

Supplier shall furnish during the post qualification the filled-in Section E-3.0 to 
E-7.0 of the Technical Data Sheets.

Filled-out data by the Supplier shall only serve as reference by NPC for the 
review and approval of brochures/drawings during implementation stage.

EW>12.3 Data and Information to be Submitted During Implementation

The following shall be the full technical data requirement of equipment 
indicated in Section E-1.0 to E-7.0 of the Technical Data Sheets which shall 
be submitted by the Supplier together with Manufacturer’s brochure/drawings 
during the Implementation stage.

1.0 AC Generator

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

AC Generator
E-1.1 Manufacturer By Supplier
E-1.2 Place of Manufacture By Supplier
E-1.3 Generator Model By Supplier

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

Refer to Single Line 
Diagram

E-1.6 Dutv/Operation Prime
E-1.7 Overload Caoabilitv 10% of rated power outout
E-1.8 Rated Voltaoe. V 480
E-1.9 Frequency. Hz 60
E-1.10 No. of Phase 3
E-1.11 Windinq Pitch 2/3
E-1.12 Rated Speed 1800

E-1.13 Insulation Class
Class F shall be used for 
both armature and field 

windinos
E-1.14 Temperature Rise Class B at rated load
E-1.15 Generator Winding

Connection
Wye connection 

with neutral
E-1.16 Number of Leads By Supplier
E-1.17 No. of Pole By Supplier
E-1.18 No. of Bearinq Two (2)

E-1.19 Allowable Voltage Variations

At the rated kVA, 
frequency, voltage and 

power factor, the generator 
can operate satisfactorily 

though the terminal voltage 
may vary at ± 6.0% of rated 

value
E-1.20 Winding Temperature

Detector To be provided
E-1.21 Space Heater To be provided
E-1.22 Efficiency

a. 100% Load S85%
b. 75% Load Manufacturer's Data -
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-1.23 Guaranteed Losses at 100% 
rated kVA at 0.8 PF Manufacturer's Data

E-1.24 Guaranteed Losses at 75% 
rated kVA at 0.8 PF Manufacturer's Data

E-1.25 Damper Winding To be provided
E-1.26 Telephone Interference THF is better than 2%

E-1.27 Radio Interference Equipped with RFI 
suppression

E-1.28
Designed to withstand a 
momentary excess current of
1.5 times of rated current for 
not less than 2 min.

Yes

E-1.29 Overspeed 1.2 times the rated speed 
for 2 min.

E-1.30 Overload Capacity and 
Duration

10%. for max of 1 hr In 
every 12 hrs.

E-1.31 Cooling System Totally Enclosed air cooled
E-1.32 Protection Class IP 23
E-1.33 Sustained Short Circuit

Capability Yes
Excitation System

E-1.34 Type
Brushless, Separately 
Excited. Permanent 

Magnetic Generator (PMG) 
or eouivalent

Automatic Voltage Regulator (AVR)
E-1.35 Manufacturer Bv Supplier
E-1.36 Place of Manufacture Bv Supplier
E-1.37 Model Bv Supplier
E-1.38 Type Digital

a. Capable for Parallel 
Operation Yes

E-1.39 Input Reouirements Manufacturer's Data
E-1.40 Continuous Output Manufacturer’s Data
E-1.41 Regulation. % 10.5% In steady state with 

rapid response time
E-1.42 Response Time, ms Manufacturer’s Data
E-1.43 Test Requirement

a. Routine Test to be
Performed Yes

b. Certified Design and
Routine Test Reports to 
be submitted

Yes

2.0 Generator Transfomer

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

E-2.1 Manufacturer Bv Supplier
E-2.2 Place of Manufacture Bv Supplier
E-2.3 Transformer Model Bv Supplier
E-2.4 Minimum Rated Capacity. 

kVA
Refer to Single Line 

Diagram
E-2.5 No. of Phase 3
E-2.6 Rated Voltage

a. Primary. kV 0.48
b. Seccriijan’. kV 13.8
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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 8v Supplier
b. Load Losses. Watts Bv Supplier
c. Total Losses (a+bL Watts Bv Supplier

E-2.8 Tvoe of Coolina ONAN
E-2.9 Type Two-winding Transformer
E-2.10 Class Outdoor
E-2.11 Percent Overload. % 10

E-2.12 Type of Overload Capability
In accordance to lEC 
60354 norma! cyclic 

loading
E-2.13 Temperature

a. Ambient Temoerature

oeO

b. Temperature Rise 65 *C
E-2.14 Neutral Solidly ground
E-2.15 Winding Connections

a. H-Winding Wve with Neutral
b. X-Winding Delta

E-2.16 Insulation Level
E-2.17 Nominal Voltage Level fkVl

a. H-Winding 13.8
b, X-Windinq 0.48

E-2.18 Highest Voltage Level (kVI
a. H-Winding 15
b. X-Windinq 1.2

E-2.19 Basic Impulse Level fkVI
a. H-Winding 95
b. X-Winding 30

E-2.20 Winding Material 100% Cooper
E-2.21 Vector Group VNdll
E-2.22 % Impedance at Rated MVA Manufacturer’s Data

E-2.23

Average Audio Sound Level 
not more than, dB when 
measure in at the factory in 
accordance with (specify 
applied standard)

Refer to Table specified 
under TS-EW-5.3.8 

(ANSI/iEEE C57.12.90 or 
lEC 60076-10)

E-2.24 Short Circuit Capability In accordance to
ANSI C57.12-2000

E-2.25 Bushing
High Voltage & Neutral
Terminal

a. Rated Current To match VA rating plus 
overload

b. Insulation Class 15
c. BIL in kV 110
d. Standard Used lEC 60137
e. Creepaqe length, mm 465
f. Color Brown

E-2.26 Cooling
a. Cooling Medium Air and Oil
b. Temoerature

b.1 Temperature of 
cooling air. not to 
exceed

40°C

b.2 Average temperature 
of the cooling air 30°C
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-2.27 Temoeralure Indicator
a. Supply of dial type 

winding temperature 
indicator mounted on the 
transformer for top oii and 
hot soot temoerature

Yes

E-2.28 Sudden Pressure Relay To be orovided
E-2.29 Taos 13.8 kV± 2x2.5%

E-2.30 Transformer Protection As shown on the Single 
Line Diaaram

E-2.31 Insulatina Oil
a. Insulating Oil 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 
at40°C Max 12

b.4 Elect. Breakdown limit 
(lEC 60156) Min. 30

c. Polychlorinated Biphenyls 
(PCBs) free Yes
C.1. PCB Free Certificate To be submitted

d. Oil Tests/Analysis from 
DENR-accredited testing 
facility

To be submitted

E-2.32 Weiaht of Oil. ka Manufacturer’s Data
E-2.33 Total Weiaht. ka Manufacturer’s Data
E-2.34 Dimension Manufacturer’s Data
E-2.35 Ground Terminal Connection Suitable for 100 mm2 

coDoer conductor
E-2.36 Test Reauirements

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

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-3.1 Manufacturer BvSuoolier

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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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 findoor. outdoor^ Indoor
E-3.5 Generator Circuit Breaker

a. Manufacturer 8v Supplier
b. Model Bv Supplier

c. Continuous Current Rating Refer to Single Line 
Diagram

d. Construction Air Circuit Breaker

e. Type
Compact with Eieclronic 

Trip Unitand 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 fLxWx HL mm Refer to Bid Drawing
e. Weiqht. ka Manufacturer’s Data
f. All materials are non- 

hygroscopic to prevent 
funaus arowth

Yes

g. The GCPP shall be 
orovided w/ nameolate Yes

h. An outline drawing
showing details of the 
GCPP enclosure including 
its components as shown 
on the bid drawing shall 
be furnished by the 
Supplier for approval of 
NPC

Yes

E-3.7 Proorammable Looic Controller Included
E-3.8 Meterinq System

The metering device to be 
provided shall consists of the 
followinq:

Yes

a. Ammeter Included
b. Voltmeter Included
c. Watt-Hour meter Included
d. Power Factor Meter Included
e. Frequency Included
f. kW Included
q. kVAR Included
h. Running Hour meter Included
i. Alternator Winding

Temperature Included

i- Other engine metering 
required as specified in 
Medianical Specifications

Included

E-3.9 Monitoring System
a. An Annunciator Window 

with Common Audio
Alarm & Trip indication for

NATIONAL '-’OWER CORPORATION VI-EW-38
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

a.1. Monitoring of
abnormal conditions 
during operation of the 
system inciuding
generator and
transformer protective 
devices

Included

a.2. Detection of alternator 
windino temoerature Included

b. Data Logger and Event 
Recorder Included

c. User Programmable Fault 
Reoorts Included

d. PLC Failure, Circuit Breaker 
Status {On, OFF, Trip) 
Enaine Start/Stoo. etc.

Yes

e. Other engine monitoring 
required in M.2k 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 and 
Reoulatina Load Ooeration

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 the Sinole Line diaoram

Yes

E-3.13 Test Reouirement
a. Routine Test to be 

Performed Yes
b. Certified Routine Test 

Reports to be Submitted Yes

4.0 Power, Control & Instrumentation Cable

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

15kV Power Cable
E-4.1 Manufacturer Bv Supplier

E-4.2
Continuous current carrying 
capacity of conductor at 90‘C 
Operatino Temperature

Manufacturer’s Data

E-4.3 Conductor Cross-Section,
mm2

Refer to Single Line 
Diaoram

E-AA Type of cable Single 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 Coooer
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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 coverina/Jacket

a. Material PVC Sheath Jackelina
b. Thickness, mm Manufacturer's Data
c. Termite Protection

Reoulred Yes

E-4.11 Shielded (ves, no) Yes
a. TvoeofShieldina CoDoerTaoe Screen

E-4.12 Provided with Filler and 
BinderTaoe Yes

600V Power. Instrumentation and Control Cable
E-4.13 Manufacturer Bv SuDolier
E-4.14 Type

a. Power THHN/THWN-2
b. Control & Instnjmentation Roval Cord

E-4.15
Continuous current carrying 
capacity of conductor at 75*C 
Ooeratina Temoerature

a. THHN/THWN'2 Refer to Single Line 
Diaoram

b. Roval Cord Bv SuDDlier
E-4.16 Conductor Material Annealed Coooer
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 

INvIon)

E-4.20
Meets ASTM, UL 83 & 1063, 
and PNS 35 Specifications 
and reauirements of PEC

Yes

5.0 Bus Conductor and Hardware

I

ITEM I DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

Stranded Conductor Reauirements
E-5.1 Manufacturer Bv SuDolier

E-5.2 Type designation Aluminum Conductor Steel 
Reinforced (ACSR)

E-5.3 Code Name Bv Suoolier
E-5.4 Conductor size Refer to Single Line 

Diaoram
E-5.5 Amoacitv. A 340
E-5.6 Outer Lavers

a. Material Aluminum
b. Strandina No, 6
c. Calculated Cross-sectional 

Area, mm2 Manufacturer's Data

d. Coefficient of Elongation
(rc) Manufacturer's Data

E-S.7 Core
a. Material Galvanized Steel
b. Strandinq No. 1 ■

c. Calculated Cross-scctional 
Area. im2 Manufacturer’s Data

t
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iTEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

d. Coefficient of Elongation
(rc) Manufacturer's Data

E-5.8 Conductor Coefficient of
Linear Exoansion (rC) Manufacturer's Data

Conductor Hardware
E-5.9 Tension Clamo

a. Tvoe Bolted. U-Bolt
b. Material of Bodv Aluminum Allov

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

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPUER'S
DATA

Groundino Gild Deslan Criteria
E-6.1 Fault duration, sec. 3
E-6.2 Total fault level (line to 

oroundl. kA 8
E-6.3 Ground matdesiqn resistance 5 Ohms (max.)
E-6.4 Groundino connection Exothermic
E-6.5 Permissible temperature rise

of arid coDoer conductor. °C 300
E-6.6 Grid conductor

a. Manufacturer By SuDolier
b. Minimum Size, mm2 100
c. Material tin-annealed copper 

stranded conductor (bare)
E-6.7 Burial depth of grid conductor

below finished arade. m 0.6
Eauipment Groundino
E-6.8 Bondino Conductor (riser)

a. Manufacturer BvSuoolier
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 BvSuoolier
b. Type CoDoer rod
c. Diameter, mm si 9 mm
d. LenqtWsection. m S3 m

7.0 Fuse Disconnect Switch With Lightning Arrester Combination

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPUER’S
DATA

E-7.1 Manufacturer Bv SuDOlier
E-7.2 Class (indoor, outdoor) Outdoor
E-7.3 Rated voltaqe. kV 15 I
E-7.4 Nominal svstem voltaoe. kV 13.8
E-7.5 Frequency. Hz 60
E-7.6 BlL.kV 110
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tTEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-7.7 Amoere Frame 100
E-7.8 IntemjDtina CaDacitv. kA 10
E-7.9 Fuse Link

a. Type Universal buttonhead 
desion

b. Current Rating. A Refer to Single Line 
Diaoram

E-7.10 Liahtnina Arrester

a. Type Metal Oxide Varistor 
fMOVl. oaoless

b. Rated freauencv. Hz 60
c. Nominal svstem voltaae. kV 13.8
d. Duty cycle voltage (rating), 

kVrms 12
e. Maximum Confnuous Operafng 

Voltage (MCOV), for the 
arresters having the following 
duty cvde vottaoe. kV rms

8.4

f. Nominal discharae cument. kA 10
Q. Creeoaae distance, mm 465
h. Supporting brackets, bolts, 

nuts, etc. Yes

8.0 Job Site Cameras

Item Description NPC
Requirements Supplier’s Data

E-8.1 Manufacturer By Supplier
E-8.2 Type Time-Lapse Camera
E-8.3 Quantity As specified in the 

SOR/BOQ
E-8.4 Control Display Thin-Film-Transistor (TFT) 

Liquid Crystal Display 
(LCD)

E-8.5 Image Sensor Resolution At least 1.3 
Megapixel CMOS

E-8.6 View Angle At least 110 degrees 
viewing angle

E-8.7 Still Image Resolution 1280x720
E-8.8 Time Lapse Interval Every 15 minutes/ 

User-programmable
E-8.9 Battery Type Standard AA 

or AAA Size
Alkaline Batteries

E-8.10 Battery Life At least 120 days of 
Image recording

E-8.11 Additional Battery (Spare) Required
E-8.12 Enclosure IP64 compliant
E-8.13 Storage Memory SDHC
E-8.14 Storage Capacity 32GB
E-8.15 Additional Storage 

(Spare)
At least Two (2)

32GB SDHC Storage
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9.0 Spare Parts and Tools

ITEM DESCRIPTION 3 QTY.1 UNIT
PRICE TOTAL PRICE 2

E-9.1
Generator Circuit Breaker for 
Generator Control & Protection 
Panel with the required cun-ent 
trio ratino

One Set

E-9.2
GCPP Module/Controller with 
software installed for the 
reouired D/G set

One Set

E-9.3 Automatic Voltage Regulator 
(AVR) One Set

E-9.4 Rotating Diodes One Set

E-9.5

E-9.6

E-9.7

E-9.8

E-9.9

E-9.10

EW-13.0 MEASUREMENT OF PAYMENT

Measurement of payment for all electrical works shall be based on the bid 
price of each item as shown in the Schedule of Requirements - Electrical 
Works, Section VII of the Bid Document. The cost of each item shall cover all 
works required and described in the pertinent provisions of the specifications.

NATIONAL POWER CORPORATION VI-EW-43
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
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PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS 

TABLE OF CONTENTS

SECTION DESCRIPTION PAGE
DOCUMENTS TO BE SUBMITTED DURING BID OPENING

M-1.0 Diesel Engine-Generator Set and Associated Equipment Data
Summary VI-TDS(MW)-2

M-2.0 Fuel Consumption Form for Oleset Generator Sets Vl-TDS(MW>-3
Annex

A.1
Letter of Authorization and Guarantee Statement either from: 1)
Original Equipment Manufacturer (OEM) or 2) Licensee/Agreement 
from OEM as a Licensee or 3) Authorized Distributor/Dealer 
(accompanied by a Certificate of Authorized
Distributorship/Dealership from the OEM/Ucensee 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/Tvoe 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/T^e 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 Vl-TDS(MW)-6
M-4.1 Spare Parts per Unit of 600 kW Diesel Generating Set During the

Warranty Period
VI-TDS(MW)-6

M-4.2 Spare Parts per Total Units of 600 kW Generating Set Supplied and
to be Delivered at Cuyo DPP

VI-TDS(MW)-7

M-5.0 Standard/Special Tools VI-TDS(MW)-8
M-5.1 Standard/Special Tools per Total Units of 600 kW Generating Set

Supplied and Delivered at Cuyo DPP
VI-TDS(MW)-8

Ia

I

I

NATIONAL POWER CORPORATION VI-TOS{MWH
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BID DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

 LuzP21Z1363Se

TABLE OF CONTENTS (ConVd.....)

L

I

(_

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 equivaient for each of the Diesel Generating Set Package

M-7.0 Standard Certification of the proposed offered model Diesel Generating
Set from any of the following Internationally recognized certifying 
body/organIzation;
a) Canadian Standard Association (CSA)
b) Underwriter's Laboratories (UL)
c) Japanese Industrial Standards (JIS)
d) European Commission (CE)
e) Lloyd’s Register (LR)
f) Germanischer Lloyd (GL)
g) Niippon Kalji Kyokai (NKK)
h) American Bureau of Shiocinq (ABS)

M-8.0 Technical Data for Engine and Auxiliaries See Attached 
Forms on page 
VI-TDSfMWM5

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.

------------------------ V

M-10.0 Manufacturer/Assembieiflntegrator'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:

■ Manufacturer/Assembler ■ Frequency
■ Model/Type ■ Power Factor
■ Prime Rated Power • Rated ^ed
■ Voltage ■ Arrangement & Number of Cylinders

M-11.0 Suppller/Manufacturer/Assembler Drawings, Brochures,
Instruction Manuals and other Documents as specified In 
Clause GW-6.3 and other relevant Clauses of the Technical 
Specifications

M-12.0 Photos of Nameplates (DG Set, Engine and 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

NATIONAL POWER CORPORATION

l._ IP VI-TOS(MW)-ll
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS
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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.

I
E
i

2.

3.

The Bidder shall complete this technical data sheet and submit the filled-up forms with 
the technical proposal. The Bidder shall use additional sheets as necessary for any 
other additional information following the format shown herein or by reproducing the 
same.

The data required are technical features and characteristics of the Equipment to be 
provided by the bidder. Bidder’s proposal shall at least be equal or superior to the 
requirements specified by NPC.

Deviation from the requirements Indicated in the technical data sheets M-1.0, M-2.0 
and non-submission of the required documents listed as Annexes A.1. A.2 and A.3 
shall be ground for disqualification.

4. All data and information shall be in English language.

L

i

I

I
I

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(MW>-1



I
II
I

BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DEUVERY, INSTALLATION, TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z1363Se

M-1.0 DIESEL GENERATING (DG) SET AND ASSOCIATED 
EQUIPMENT DATA SUMMARY

ITEM DESCRIPTION NPC
REQUIREMENT SUPPLIER’S DATA

M-1.1 DG Set (Diesel Engine + AC Generator) • Prime
Duty*

Designed, manufactured 
& tested in compliance 
with toe latest version of
toe standards * listed 

below, mounted on heavy 
duty steel baseframe with 
anti-vibration pads

Manufacturer/Assembler/lntegrator of DG Set
being offered By Supplier

M-1.1.2 Brand Name of DG Set being offered Bv 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 (minimum)

M-1.1.5 DG Set Guaranteed Prime Rated Power at 
Reference Site Conditions* & 0.8 Power Factor, 
kW

600 (minimum)

M-1.1.6 DG Set Guaranteed Fuel Rate at Required 600 
kW DG Set Prime Power Output at Reference
Site Conditions, 100 % Rated Load, li/kW-hr 0.28 (maximum)

M-1.1,7 Voltage, V 480 (±5%)
M-1.1,8 Power factor 0.80 (min.)
M-1.1,9 Freouencv, 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 or V-type& Multi­

cylinder
M-1.1.14 Maximum Sound Pressure Level @ 1-meter

distance, dBA 85
M-1.1.15 Maximum Permissible NOx, mq/Nm3 2000 as NO?
M-1.1.16 Maximum Permissible SOx. mq/Nm3 700 as SO?
M-1.1.17 Maximum Permissible CO, mdlHwi3 500 as CO
M-1.1,18 Particulates, mq/Nm3 200
M-1.1.19 Factorv Acceptance test Yes

I.

I

I
II

I
J

3.

...........................•--------------- ' " - w Wf MP »W

Guanntwd Fuel Consumption which Is mors than the specified maximum value will be ground 
for rejection of the equipment being offered.
Experience less than what Is required will be ground for rejection of the equipment being 

offered.

J Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION Vl-TDS(MW>-2



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP2121363Se

M-1.0 DIESEL GENERATING (DG) SET AND ASSOCIATED 
EQUIPMENT DATA SUMMARY {Confd...)

ITEM DESCRIPTION NPC
REQUIREMENT SUPPLIER’S DATA

M-1.1,20 "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/Tvpe being offered

(To be Submitted as 
Annex A.2)

M'1,2 Diesel Engine
M-1.2,1 Manufacturer By Supplier
M-1.2.2 Manufacturer’s Experience, years 10
M-1,2.3 Place of Manufacture By Supplier
M-1,2.4 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 Diesel Generating Set 
Manufacturer/Assembler/Integrator (duly
signed with full name) for the Diesel Engine 
Model/Type being offered

(To be Submitted as 
Annex A.3)

M-2.0 - FUEL CONSUMPTION FOR DG SET

A B** C D* E

DG Set Guaranteed 
Prime Rated Power at 

Reference Site 
Conditions

(Minimum kW)

DG Set Guaranteed 
Fuel Rate at Required 

Prime Rated Power and 
at Reference Site 

Conditions 
(liters/kilowatt-hour)

Cost of 
Fuel

(PhP/ltr)

No. of 
operating 
hours per 

year

(hrs)

1-Year Cost of Fuel 
Consumption,
(A X B X C X D)

(PhP)
600 81.00 3,427

NOTES: For evatuation Purposes; The estimated number of operating hours per year 
Is based on 16 hrs/day operation, 25 days PMS, 10% Outages and assumed 
70% Utilization Factor.

Write the Guaranfeed Fuel Rate in three decimal places, l.c. 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

NATIONAL POWER CORPORATION CD VI-TDS(MW)-3



I
I
I

II

BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST & 
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DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
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 LuzP2121363Se

PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING POST-QUALIFICATION
BUT NOT LIMITED TO;

II

II

II

!l
L

(Sections M-3.0 to M-5.1^

NOTES

1. The Bidder shall complete this technical data sheet and submit the filled-up forms 
during the post-qualification which shall only serve as reference for the review and 
approval of brochure/drawings during implementation stage. The Bidder shall use 
additional sheets as necessary for any other additional Information following the format 
shown herein or by reproducing the same.

2. The data required are technical features and characteristics of the Equipment to be 
provided by the bidder which shall at least be equal or superior to the requirements 
specified by NPC.

3. The lists of Spares and Tools (Items M-4.1 to M-5.1) are preliminary and subject to 
changes to conform with the final design and model/brand of the proposed equipment 
(per manufacturer's standard).

The Bidder shall indicate "N/A" to the respective Items in the said lists (Items M-4.1 to 
M-5.1) if found not applicable to the brand/model of the proposed equipment. 
However, NPC reserves the right to request the Supplier to provide the same or its 
equivalent if it is determined as ‘deemed necessary or standard tool/inherent part or 
optional item" during the evaluation, checking and review/approval of the final lists to 
be submitted by the Supplier during the Contract Stage at no cost to NPC.

4. Non submission of the above documents shall be a ground for disqualifications.

I
I

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION CP VI-TDS(MWH
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M-3.0 DIESEL ENGINE

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S
DATA

M-3.1 DIESEL ENGINE
M-3.1.1 Manufacturer By Supplier
M-3.1.2 Manufacturer's Experience, Year 10
M-3.1.3 Place of Manufacture By Supplier
M-3.1.4 Model/Type By Supplier
M-3.1.5 Engine Prime Rated Brake Power at

Reference Site Conditions, kWm or 
BHP

By Supplier

M-3.1.6 Number of Cylinders By Supplier
M-3.1.7 Bore and Stroke, mm By Supplier
M-3.1.8 Piston Displacement, L By Supplier
M-3.1.9 Piston Speed, m/s By Supplier

M-3.1.10 Engine Mean Effective Pressure,
kg/cm2

By Supplier

M-3.1.11 Compression Ratio By Supplier

M-3.1.12 Overall Dimension of Complete Unit,
LxWxH,m

By Supplier

M-3.1.13 Maximum Weight of Diesel Engine
Generator Set on Skid, kg

By Supplier

M-3.1.13 Heat Dissipation Including
(Generating set), kJ/hr

By Supplier

h

II

I

I Name of Firm Name & Signature of Representative

NATIONAL POWER CORPORATION

Designation

VI-TDS(MW)-5
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP2lZ1363Se

M-4.0 SPARE PARTS

M-4.1 SPARE PARTS PER UNIT OF 600 KW DIESEL GENERATING 
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-4.1a Air Filter Element 6 pcs/size
M-4.1b Lube Oil Filler Element 30 pcs/size
M-4.1 c Fuel Filler Element 15 pcs/size
M-4.1d Water Filler Element 6 pcs/sIze
M-4.1e Fan Beit 3 pcs/size

M-4.1f Alternator Belt 3 pcs/size

M-4.1g Coolant 4 gallons

M-4.1h
Expected spares to be
consumed during the 
performance test

1 lot

M-4.11
Other spare parts
recommended by
Manufacturer

1 lot
M-4.1i.1
M-4.11.2
M-4.1i.3
M-4.11.4
M-4.11.5
M-4.1L6
M-4.1I.7
M-4.11.8
M-4.11.9

M-4.1i.10

I

II,
NOTES:

**

The list Is preliminary which Is subject to changes to conform with the final 
design and model/brand of the proposed equipment (per manufacturer's 
standard;. Refer also to NOTE #3 of page VI-TDS (MV\0-4.

Quantities may be Increased depending on manufacturer's required 
rep/acen7enf Intervals.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(MW)-6
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SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z1363Se

M-4.2 SPARE PARTS PER TOTAL UNIT OF 600 KW DG SET 

SUPPLIED AND DELIVERED AT CUYO DPP *

ITEM DESCRIPTION PART NO. MINIMUM
QUANTITY**

SUPPLIERS
DATA

M-4^a Fuel Injector Assembly 2 pcs
M-4.2b Top Overhaulinq Kit 1 set
M-4.2C Actuator 1 set

M-4.2d Jacket Water Pump
Repair Kit 1 set

M-4.2e Lube Oil Pump Repair
Kit 1 set

M-4.2f
Fan Adaptor &
Accessories Including 
Bearinqs

2 sets

M-4.2g Rocker Gear Cover
Gasket 12 pcs

M-4.2h Thermostat 1 set
M-4.2I Lub Oil Pump Switch 1 set
M-4.2j Hot Water Temp.

Switch 1 set

M-4.2k Turbocharger Repair
Kit 1 set

M-4.2I Exhaust Manifold
Bellow 1 set

M-4,2m Magnetic Pick-up 1 pc

M-4.2n
Other spare parts 
recommended by 
Manufacturer

1 Lot

M-4.2n.1

M-4.2n.2

M-4.2n.3

M-4.2n-4

M-4.2n.5

I

II

I

NOTES:

**

The list Is preliminary which is subject to changes to conform with the final 
design and model/brand of the proposed equipment (per manufacturer's 
standard). Refer also to NOTE #3 of page VI-TDS

Quantities may be Increased depending on manufacturer's required 
replacement Intervals.

I
I Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION I® Vl-TDS(MW>-7
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M-5.0 STANDARD/SPECIAL TOOLS

M-5.1 STANDARD/SPECIAL TOOLS PER TOTAL UNITS OF 600 kW 
GENERATING SET SUPPLIED AND DELIVERED AT CUYO
DPP (Minimum Requirements as Specified In the Technical Specifications 

and Manufacturer’s Standard/Recommended Tools)+

ITEM

M-5.1a

M-5.1b

DESCRIPTION

Portable computer (Minimum of Intel 17 
Processor. 16GB (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 manufaclurer'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
Other tools recommended by the
Manufacturer

NPC
REQUIREMENT

1 set

1 lot

SUPPLIERS
DATA

NOTES: + Minimum requirements but the Supplier shall provide/include in the list all the 
necessary/standard tools required In the performance of normal maintenance and 
overhaul. The above list is preliminary which Is subject to changes to conform with the 
final design and model/brand of the proposed equipment (per manufacturer's standard) 
Refer also to NOTE #3 of page VI-TDS(MW)-4.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION EDi VI-TDS{MW)-e
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II
L

I

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-13.01

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 additional sheets as necessary for any other additional information following to 
the format shown herein or by reproducing the same.

2. The data required are technical features and characteristics of the Equipment to be 
provided by the bidder. Bidder’s proposal shall at least be equal or superior to the 
requirements specified by NPC. The data provided 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.

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT
LIMITED TO:

SECTION DESCRIPTION PAGE
M-6.0 ISO 9001 Certificate of the Manufacturer/Assembler/Integrator 

or equivalent for each of the Diesel Engine-Generator Set 
Package.

M-7.0 Standard Certification of the proposed offered model Diesel
Engine-Generator set from any of the following internationally 
recognized certifying body/organization:
a) Canadian Standard Association (CSA)
b) Underwriter’s Laboratories (UL)
c) Japanese Industrial Standards (JIS)
d) European Commission (CE)
e) Lloyd’s Register (LR)
f) Gemianischer Lloyd (GL)
g) Niippon Kaiji Kyokai (NKK)
h) American Bureau of ShiDpinq (ABS)

I

I Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION IP Vl-TDS{MW>-9
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z1363Se

Cont’d.
DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT

LIMITED TO: (CONT’D.....)

SECTION DESCRIPTION PAGE
M-8.0 Power Derate Curves and Details or Certificate/Statement from

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

M-9.0 Manufacturer/Assembler/Integrator’s General Data, Catalogue
and Brochures of model/type of equipment offered and 
published as standard products for the Diesel Engine-Generator 
Set which contain the following information:
a) Manufacturer/Assembler
b) Model/Type
c) Prime Rated Power
d) Voltage
e) Power Factor
f) Frequency
g) Rated Speed
h) Arranqement & Number of Cylinders

M-10.0 Technical Data for Engine and Auxiliaries See Attached 
Forms on page 
VI-TDS{MW)-11

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

I

I
Name of Firm Name & Signature of Representative

NATIONAL POWER CORPORATION

Designation

VI-TOS(MW)-10



BIO DOCUMENTS SUPPLY. DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

SECTION VI

M-10.0

- TECHNICAL SPECIFICATIONS

DIESEL ENGINE

LuzP21Z1363Se

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPUER’s
DATA

M-10.1 DIESEL ENGINE
M-10.1.1 Fuel Rate at Required Prime Rated

Power & Reference Site Conditions 
Generating Set Package

75 % Rated Load, li/kW-hr By Supplier

50 % Rated Load, li/kW-hr By Supplier

25 % Rated Load, li/kW-hr By Supplier

M-10.1.2 Number of Strokes 4
M-10.1.3 Rotating Direction (Viewed from

Flvwheel Side)
By Supplier

M-10.1.4 Required Time from Starting
Signal to Rated Speed, min.

By Supplier

M-10.1.5 Maximum Time from “Cold
Condition" to Rated Speed w/ Load 
and w/o AC power available for 
motor-driven auxiliaries, min.

By Supplier

M-10.1.6 Heaviest part of D/G set for
maintenance, kg

By Supplier

M-10.1.7 Idling Speed Recommended. RPM By Supplier
M-10.1.8 Duration of Idling (max.), min. By Supplier
M-10.1.9 Minimum Load @ 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, tim By Supplier
M-10.1.13 Numerical Values for Power By Supplier a=

Adjustment Parameters (Exponents) m=
for high speed per Table 2 of ISO n=
3046, a. m. n, s s=

M-10.1.14 Expected Useful Life of Unit @
Prime Rated Power Load. Year

10

M-10.1.15 Factory Acceptance Test Yes

s
I

L

L

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION Vl-TOS(MW>-11
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

 LuzP21Z1363Se

M-10.0 DIESEL ENGINE (ConVd...)
ITEM DESCRIPTION NPC

REQUIREMENT
SUPPUER's

DATA

M-10.2 LUBRICATING OIL SYSTEM
M-10.2.1 Total Lube Oil System Capacity,

liters
By Supplier

M-10.2.2 Lube Oil Consumption of the
Enqine. q/kWhr

By Supplier

M-10.2.3 Lube Oil Pump Capacity, m3/hr By Supplier
M-10.2.4 Lube Oil Filter Mesh, microns By Supplier
M-10.2.5 Lube Oil Filter Type & Capacity Spin-On Full Flow

M-10.2.6 Lube Oil Priming Pump Capacity, if
applicable, m3/hr

By Supplier

M-10.3 STARTING SYSTEM

M-10.3.1 Battery Capacity, AH By Supplier

M-10.3.2 Starting Voltage, V 24 or 12
M-10.3.3 Starting Motor Rating, HP By Supplier
M-10.3.4 Full Load Cranking Current, A By Supplier
M-10.3.5 Battery Charging Type By Supplier
M-10.3.6 Battery Charger Charging rate By Supplier
M-10.3.7 Time of Cranking, sec 30

M-10.4 EXHAUST SYSTEM
M-10.4.1 Exhaust Gas Flow, m3/hr By Supplier
M-10.4.2 Exhaust Gas Temperature, °C By Supplier
M-10.4.3 Maximum Allowable Back

Pressure. mmH20
By Supplier

M-10.4.4 Exhaust Pipe (nom. Diameter x
length x weight), mm x mm x kg

By Supplier

M-10.4.5 Silencer (nom. Diameter x length x
weight), mm x mm x kg

By Supplier

M-10.4.6 Exhaust Pipe Material, ASTM A106 or as required
M-10.4.7 Silencer Material, ASTM A106 or as required

II

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(MW)-12



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z1363Se

M-10.0 DIESEL ENGINE (Confd,..)

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPUER’s
DATA

M-10.5 INTAKE AIR SYSTEM
M-10.5.1 Air Intake Valve (Free Air). m3/hr By Supplier
M-10.5.2 Air Filter Type By Supplier
M-10.5.3 Turbocharaer Tvoe By Supplier
M-10.5.4 Turbocharqer RPM By Supplier
M-10.5.5 Charae Air Cooler Tvoe 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 Coolina Water Pump Capacity. m3/hr By Supplier
M-10.6.3 Jacket Water Pump Capacity, m3/hr By Supplier
M-10.6.4 Radiator Fan Air Flow

Designed for Continuous Operation 
@ specified ambient Conditions, 
m3/hr

By Supplier

M-10.6.5 Core Material Aluminum
M-10.6.6 Radiated Heat to Ambient. kW/hr By Supplier
M-10.6.7 Expansion Tank Capacity and

Elevation, if applicable, liters and m.
By Supplier

M-10.6.8 Radiator Dimensions (1 x w x h), m By Supplier

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, ma/l By Supplier
Iron, ppm By Supplier
Conductivity, uS/cm By Supplier

L

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION CEI‘ VI-TDS(MW)-13



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z1363Se

M-10.0 DIESEL ENGINE (Cont’d...)

ITEM DESCRIPTION NPC
REQUIREMENT supplier’s data

M-10.7 FUEL SYSTEM
M-10.7.1 Fuel Feed Pump Caoacitv. m3/hr Bv SuDDlier
M-10.7.2 Discharge Head of Feed Pumo. m Bv Supplier
M-10.7.3 Fuel Filter Tvoe and Mesh, microns Spin-On Full Flow
M-10.7.4 Injection Nozzle Type By Supplier
M-10.7.5 Fuel Day Tank Capacity, m3 1
M-10.7.6 Fuel Day Tank Type 

(Elevated)
Rectangular or 

Approved Shape
M-10.7.7 Fuel Tank Dimensions 

(WxLxH).m
Per Drawings

M-10.7.8 Fuel Tank Plate Material, ASTM A 36
M-10.7.9 Fuel Tank Shell Thickness, mm 5
M-10.7.10 Structural Steel Supports Included

M-10.8 ENCLOSURE (tVeatherproof&
Soundproof)

M-10.8.1 Manufacturer By Supplier
M-10.8.2 Max. Sound Pressure Level @ 1-m

distance. dBA
85

M-10.8.3 Dimensions (L x W x H), m 20-ft Container
M-10.8.4 Enclosure Walls Thickness, mm 2 minimum
M-10.8.5 Enclosure Roof Thickness, mm 2 minimum
M-10.8.6 Enclosure Material, ASTM A 36
M-10.8.7 Hinges Material Stainless Steel
M-10.8.8 Insulation Materials Oil-water resistant 

and fire retardant 
insulation and sound 
attenuating material

M-10.8.9 Total Weight (Genset, Auxiliaries &
Enclosure), kq

By Supplier

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(MW)-1A



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO OPP

LuzP21Z1363Se

M-10.0 DIESEL ENGINE (Cont’d...)

ITEM DESCRIPTION NPC
REQUIREMENT SUPPLIER'S DATA

M-10.9 ENGINE METERING AND
INDICATION

M-10.9.1 RPM Meter (RPM)* Included
M-10.9.2 Hours Run Counter (hours) * Included
M-10.9.3 Oil Pressure (kg/cm2) * Included
M-10.9.4 Oil Temperature (0C) * Included
M-10.9.5 Cooling Water Temp. (°C) * Included
M-10.9.6 Cylinders Exhaust Gas Temoerature (°C) Optional
M-10.9.7 Battery Voltage (V) Included
M-10.9.8 Ready to Start Included
M-10.9.9 Remote Control Position Indication Included
M-10.10 ENGINE PROTECTION AND ALARM

M-10.10.1 Engine Overspeed Included
M-10.10.2 Lube Oil Pressure Low Included
M-10.10.3 Lube Oil Temperature High Included
M-10.10.4 Cooling Water Temp. High Included
M-10.10.5 Cooling Water Temp. Low Optional
M-10.10.6 Fuel Day Tank Level High Included
M-10.10.7 Fuel Day Tank Level Low Included
M-10.10.8 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-10.10.12 Annunciator Window with Common Audio

alarm
Included

M-10.11 HUMAN MACHINE INTERFACE
CONTROL

M-10.11.1 Manual Start/Stop * Included
M-10.11.2 Auto/Remote Start Included
M-10.11.3 Test Run Auto Included
M-10.11.4 Emercjency 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

J

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

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION GH VI-TDS(MW)-15



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION. TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z1363Se

I
f SECTION VI

(PART II - TECHNICAL 

DATA SHEETS)

I

IJ
EW - ELECTRICAL 

WORKS

1.1

NATIONAL POWER CORPORATION VlfTDS.EW) • I



L

BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z1363Se

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-i.d AC Generator VI-TDS(EW>-2
E-2.0 Generator Transformer Vl-TDS(EW)-2

DOCUMEN 
BUT NOT I 
(Reference 
Drawings)

TS TO BE SUBMITTED DURING POST QUALIFICATION 
.IMITED TO
for the Approval of Manufacturer’s Brochures/ VI-TDS(EW)-3

E-3.0 Generator Control and Protection Panel VI-TDS(EW)-4
E-4.0 Power, Control and Instrumentation Cables VI-TDS(EWH
E-5.0 Bus Conductor VI-TDS(EW)-4
E-6.0 Grounding System VI-TDS(EW)-5

E-7.0 Fuse Disconnect Switch with Lightning Arrester 
Combination VI-TDS{EW}-5

E-8.0 Spare Parts and Tools VI-TDS(EW)-6

NATIONAL POWER CORPORATION.. SB VI-TDS(EW)-I



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z1363Se

PART II
TECHNICAL DATA SHEETS 

EW - Electrical Works 

SECTION E-1.0 - E-2.0

Documents to be Submitted during the Bid Opening

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

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

3. Full technical data of the equipment are indicated in the Technical Specifications 
(EW-12.3) which will be submitted during the implementation stage for review and 
approval.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION Vl-TOS(EW)-1



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z1363Se

E-1.0 AC GENERATOR

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-1.1 Manufacturer By Supplier
E-1.2 Place of Manufacture By Supplier
E-1.3 Generator Model By Supplier

E-1.4 Type
Rotating Field Synchronous 
AC Generator, PMG Type 

with AVR

E-1.5 Minimum Rated Power Output 
at 0.8 Power Factor. kW

Refer to Single Line 
Diaqram

E-1.6 Duty/Operation Prime
E-1.7 Overload Capability 10% of rated power output
E-1.8 Rated Voltage, V 480
E-1.9 No. of Phase 3
E-1.10 Frequency, Hz 60
E-1.11 Winding Pitch 2/3
E-1.12 Rated Speed 1800

E-1.13 Insulation Class
Class F shall be used for 
both armature and field 

windinas
E-1.14 Temperature Rise Class B at rated load

E-2.0 GENERATOR TRANSFORMER

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-2.1 Manufacturer By Supplier
E-2.2 Place of Manufacture By Supplier
E-2.3 Transformer Model By Supplier
E-2.4 Minimum Rated Capacity, 

kVA
Refer to Single Line 

Diaoram
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, 
Freauencv and Temperature
a. No-Load Losses, Watts By Supplier
b. Load Losses, Watts By Supplier
c. Total Losses (a+b). Watts By SupplierL

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION W: VI-TDS(EW)-2



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP2121363Se

PART II
TECHNICAL DATA SHEETS 

EW - Electrical Works 

SECTION E-3.0 - E-7.0

Documents to be Submitted during the Post Qualification
But Not Limited To

(Reference for the Approval of Manufacturer’s Brochures/Drawings)

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

2. Filled-out data by the Supplier shall only serve as reference for the review and 
approval of brochures/drawings during implementation stage.

3. Full technical data of the equipment are indicated in the Technical Specifications 
(EW-12.3) 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>-3



rr BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z1363Se

E-3.0 GENERATOR CONTROL & PROTECTION PANEL

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-3.1 Manufacturer BvSuDDlier

E-3.2 Generator Circuit Breaker Molded Case Circuit 
Breaker

a. Manufacturer Bv SuDDlier
b. Model Bv Supplier

c. Continuous Current Rating Refer to Single Line 
Diaaram

E-4.0 POWER, CONTROL & INSTRUMENTATION CABLE

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

1SkV Power Cable
E-4.1 Manufacturer Bv SuDPlier

E-4.2
Continuous current carrying 
capacity of conductor at 90*C 
Ooeratino Temperature

Manufacturer's Data

E-4.3 Conductor Cross-Section, 
mm2 Refer to Single Line Diagram

E-4.4 Conductor Material Annealed Coooer

E-4.5 Insulation Mateiial Cross-linked polyethylene 
(XLPE)

600V Power. in.<;tnjmentation and Control Cable
E-4.6 Manufacturer Bv Supplier
E-4.7 Tvoe

a. Power THHN/THWN-2
b. Control & Instrumentation Roval Cord

E-4.8
Continuous current carrying 
capacity of conductor at 75’C 
Operatina Temperature
a. THHN/THWN-2 Refer to Single Line Diagram
b. Roval Cord Bv Supplier

E-4.9 Conductor Material Annealed Copper

E-5.0 BUS CONDUCTOR

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-5.1 Manufacturer By Supplier

E-5.2 Type designation Aluminum Conductor Steel 
Reinforced (ACSR)

E-5.3 Conductor size Refer to Single Line 
Diaarami

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(EWH



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LurP2121363Se

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-5.4 Amoacitv. A 340

II E-6.0 GROUNDING SYSTEM

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-6.1 Groundinq connection Exothermic

E-6.2 Permissible temperature rise 
of arid copper conductor. °C 300

E-6.3 Grid conductor
a. Manufacturer Bv Supplier
b. Minimum Size, mm2 100

c. Material tin-annealed copper 
stranded conductor (bare)

E-6.4 Bonding Conductor
a. Manufacturer Bv Supplier
b. Size, mm2 100.50&22

c. Material
tin-annealed copper 

stranded conductor with 1.2 
kV PVC Insulation

E-6.5 CoDPer Ground Rod
a. Manufacturer Bv Supplier
b. Diameter, mm SI 9 mm
c. Lenoth/section. m S3 m

E-7.0 FUSE DISCONNECT SWITCH WITH LIGHTNING ARRESTER 
COMBINATION

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-7.1 Manufacturer Bv Supplier
E-7.2 Rated voltage. kV 15
E-7.3 Freauencv. Hz 60
E-7.4 BIL. kV 110
E-7.5 Ampere Frame 100
E-7.6 Interrupting Capacity. kA 10
E-7.7 Fuse Link

a. Type Universal buttonhead design
b. Current Rating. A Refer to Single Line Diagram

E-7.8 Lightning Arrester

a. Type Metal Oxide Varistor 
(MOV), gapless

L

II
u Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(EW>5



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z1363Se

E-8.0 SPARE PARTS AND TOOLS

ITEM DESCRIPTION3 QTY.1 UNIT PRICE TOTAL 
PRICE 2

E.8.1

Generator Circuit Breaker for 
Generator Control &
Protection Panel with the 
reaulred current trio ratino

One Set

E.8.2
GCPP Module/Controller with 
software installed for the 
required DIG set

One Set

E.8.3 Automatic Voltage Regulator 
(AVR) One Set

E.8.4 Rotating Diodes One Set

E.8.5

E.8.6

E.8.7

E.8.8

E.8.9

E.8.10

I
i-
L

Note:

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

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

3. The above list is preliminary which is subject to changes to conform with the final design and 
model/brand of the proposed equipment (per manufacturer's standard).

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

iBfi
VI-TDS(EW)-6



BID DOCUMENTS

SECTION VII -SCHEDULE OF REQUIREMENTS

SUPPLY, DELIVERY. INSTALLATION. TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

 LuzP21Z1363Se

SECTION VII

I

SCHEDULE OF 

REQUIREMENTS

(BID PRICE SCHEDULE)

l_

NATIONAL POWER CORPORATION 1 VII-BPS -1



I------- 1--------

BID DOCUKCNTS
SUPPLY. DELIVERY. INSTALLATION. TEST i 
C0LMSSI0NIN6 OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL

SECTION VII. SCHEDULE OF REQUIREMENTS EQUIPMENT FOR CUYO DPP
LuzP2IZ1363S«

SECTION VII - SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

BPS.1 - SUMMARY
SUPPLY, DELIVERY. INSTALLATION. TEST & COMMISSIONING OF 2 X 600 KW CONTAINERIZED DIESEL GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT

FOR CUYO DPP

ITEM/
SUB-LOT PARTICULARS TOTAL AMOU 

Fereinn Currency
NT IN FIGURES TOTAL PESO EQUIVALENT

A.
B. Power Transfofmer(s}
C. Other Mechanical Works
D. Other Electrical Works
E. Civil Works
F. Spare Parts and Special/ Standard Tools
G. Miscellaneous Works

TOTAL AMOUNT

Name of Bidder Name and Signature of Authorized Representative Designation

V1I-BPS(SUM)-1



r r-
BfD DOCUMENTS

SECTION Vt 1-SCHEDULE OF REQUIREMENTS

SECTION VII - SCHEDULE OF REQUIREMENTS 
BPS.2 - Breakdown of Prices 

2 X 600 KW CUYO DIESEL POWER PLANT

SUPPLY. DELIVERY. IWSTALLATXJN. TEST S 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z13S3S«

No. Oaecflptlen of Work or Matartali OTY.-UNTT

•

C
0
D
E

FROM ABROAD
UWT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPUED FROM WrTHIN THR PHR WtNFN TOTAL PRICE

Unit Price of 
Goods or Services 
Foreign Currervcy

( )**

Imperl Duties S 
other Levies 

Imposed by Ph6. 
Govt

(Phil. Peso)

Value Added Tax 
and ether Taies 
Imposed by Phil. 

Oevi
(Phn. Peso)

Local Trenspcrt 
from Pert lo 
Delivery Site 

•“(Phil. Peso)

Unit Price of 
Goods or Services 

(Phn. Peso)

Value Added Tex 
and other Taxes 
Imposed by FTill. 

Govt.
(Phit. Peso)

Local Trensporl 
fromPlanl lo 
Delivery sue 

•**(Ph9. Peso)

Forex Currency 
(ExC)

Local Currency 
Portion (PhJ. 

Peso)
({F*G*H)xC)or 

({l*J*K) X O
(*) (6) (C) (0) (E) in (G) (H) (1) (J) (K) (L) (M)
A.

A.1 600 kW Prime Power Outpul Centalntflaed Diesel Generating seL 
1600 RPM. In-line or V-lypa muto-eyllnder, 460 V. 3-phase. 60 hertz 
equipped with turbocharger, charge air cooler, electronic governor, 
direct hiel Injecdon, ecnlalnerlied (ISO Cortifled 20-fl sount 
etlenueted and weatherproof endosure) end compIMa with 
assodaled auioHary equipment for lubricaffng syslem, eot^e coding 
system. Intake air and eidiaust gas lyslam, fuel dl supply system. 
Marling system, eontrds end protection devices, mstrocBon manuals 
inducing instanatfon works S alignment and ether accessories as 
described in the technical spedfcallens.

2 sete

suR.rnTAi A
(Amount In Wnrdt)

B. POWER TRANSFORMCR(S)
6.1 rou Kvn. «uv;tj.e«v, d4Viese. dUMz faenefatcr-Transfuinei 

complele wiffi the required Accessories end Protection Devices. 
Grounding Materials and other appurtenances In aeecrdance with the 
TtcMca SpecT^cgfrya. T^driat Data Shaeta and as on
M B»d

2 sets

SUB-TOTAL B
(Amount In Yfervlsl

Note^: oetfvefy v an wpfnenvmataflaia tfiaH M at ffta plant sjte sw« aPeva ——i

• BdOefs shsB enler a coJ# ffO'Wtnting ih* Cojiwv tt Origin ol all imporleO equipmeoL m»lwl»li and sceessoles 
" Com equipmenL freljhi Insufinca, Me. uo l» Ph*. pert ol e«iy. Refer lo rTB-18.1(b)

•^UnHPrtcafcrLeNalTrsnipoflMkrt.lf^wsfteewidcllwleeNcostsifKlderilNtodellveiyofmpjoeKh from the Phil port of emiyof local Mr*jf*etu«lfi9 Plant lo final Oenvefy Mte

US Unrtad Stataa

Name cfI e>aa»r Name and Signature of AuUionzed Repreieniaiive Deeignadon

IWT10NAL POWER CORPORATION
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BIO DOCUMENTS

SECTION VII-SCHEOUIE OF REQUIREMENTS

SECTION VII • SCHEDULE OF REQUIREMENTS 
BPS.2 - Breakdown of Prices 

2 X 600 KW CUYO DIESEL POWER PLANT

SUPPLY, DELIVERY INSTALLATION. TEST A 
COMMISSIONING OF 2 X 800 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO OPP

LuzP21Z1363S«

IH«n
No. Description of Wort or Materials OTY.. UNTT

e

C
0
D
E

UNfT PfOCE fOI GOODS AND RELATED SERVICES TO BE SUPPUED
FROM ABROAD

UNIT PRICE FOR GOOOS AND RELATED SERVICES
TO BE SUPPLIED FROM VrfTHtN THE PHILIPPINES TOTAL PRICE

Unit Price of 
Goods or Services 
Foreign Currency

(1-

Import Dudes S 
other Levies 

Imposed by Phil. 
GoM.

(Phil. Paso)

Value Added Tax 
and other Taxes 
Imposed by Phil. 

Govt.
(Phil. Peso)

Local Transport 
from Port to 
Delivery Site 

***(Phlt. Peso)

Unit Phes of 
Goods or Services 

(Phil. Peso)

Value Added Tax 
and other Taxes 
Imposed by Phfl. 

Govt.
(Phil. Peso)

Local Transport 
from Rant to 
Delivery Ste 

***(Phi1. Peso)

Forex Currency 
(S«C)

Local Currency 
Portion (Phil. 

Peso)
((F*0*H) IC) or 

((l*J*K)xC)
(A)

C.

(S) (C) (0) (6) (F) (G) (H) (1) (J) (K) (L) (M)

C.1 Fuel oil, lubricating at, lubricants. codanL chemicals and other 
consumables required during the Initial filling, start-up, pre-teat and 
pro^omrrfssionlng Including fuel oil to be used dunng a re-test o( 
performance lest as described In Cause GW-9.0 of the technical 
soedA cations.

1 lot

Fuel Oil Swpfy Storage Transfer System
C.2.1 1.000L elevated fuel dey tar* tor generating aet correlete with 

accessories, assodated structural supports. Isolation valves, 
instruments and other accessories including Instahation worVs as 
deserted in the technlca! spedAcatlons and as shown on the bid 
drawings.

2 sets

C.2.2

a.

b.

c.

(J.

Rpe, fittings, supports, valves end other accessones fer 
intereonneetton of the supplied equipment end with the eidsting fuel 
supply and water supply lines inefuding required ereavatlon and 
backfilling viorks as described In the technical speciticatlons and 
shown on the bid drawings:
Fuat supply/filling to separale/elevated fuel day tanks and 
nterconneetion works with the fuel supply line. fronVto day tanks and 
IWTromtha generating sets including strainers, etc.;
kiierconnecllon of water supply to radiators from the domestic water 
source:
Smoke stackWoe, InsulaSon and assodated structural steel supports 
as appiicabte); end

Waste oil discharge to eastinq oil-water separator.

t lot

If Ihere li a dls«f»p*r>ey on tlw numbefsAmHVjWs/ijuiniitiw between or anwg B>e leofinleel pnjvislon end Scneduie of Requirementj (SOR). SOR Shan prevan 
• Bidders shan enter a code representing the Country of Ongn of an Imported eguipmerrt materfais end aecessorles 

rr Cost Of etjuipmenL freight insurance, ett up to nill. port of entry. Refer to ITB-f 6.1 fb)
— Unit Price tor Local Transportation, irvsuranee end other local costs tncjdental to delivery of the goods from the FtiH port of entry or Local Manufacturing Rant to Anal delivery site

Code Ccwniry of Ongin
US United States

Name of Odder Name and Signature of Authorized Represertativa Designation

NtnoKU POWER CORPORATION ED^
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BlJWSUt/Ewrf-

SECTK5N VII-SCHEOUIE Of REQUIREMENTS

SECTION VII • SCHEDULE OF REQUIREMENTS 
BPS.2 • Breakdown of Pricss

SUPPLY. DELIVERY, INSTALLATION. TEST S 
COMMISSIONING OF 2 X 60Q KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z13«3Sb

Rem
No. Description of Wort or Matartait OTYnUm

•

c
0
0
E

UNIT PRICE FORGOODS AND RELATED SERVICES TO BE SUPPLIElT
FROM ABROAD

UNIT PRICE FORGOODS AND RELATED SERVICES
TO BE SLIPPU60 FROM WITHIN THE PHILIPPINES TOTAL PRICE

Unit Price of 
Goods or Services 
Foreign Orrency

{)-

Import Duties S 
other Levies 

Imposed by FM, 
Govt

(PWI. Peso)

Value Added Tax 
and other Tarn 
krposed by Ftrt. 

Govt
(Phn. Peso)

Local Transport 
from Port to 
DeihenySde 

***(Phll. Peso)

um Piles of 
Ooods or Services 

(Phil. Peso)

Value Added Tax 
end other Taxes 
Imposed by Phil. 

Govt
(Phil. Peso)

Local Transport 
from Rani lo
OeltveryBle 

***(Phll, Peso)

Fem Currency 
(SiC)

Local Currency 
Peman (Phn. 

Peso)
{{F*G»H) X O or 

((IhJhKJxC)
(A| (B) (O (D) ' (E) (F) (C) (H) (1) (J) (K) (i) (M)

te.9,1 Gate Valve. IS mm 0, cast bronze, screwed ends, rlslrn item. 
OsssISO

2 Sets

Wswf hpa, 25 wn u,u. (Zti nw N O.). uWC scti fiO or Otit
150. and Its assodatad fittings, pipe supports and other accessories.

12 Lffl

C.3.3 ATeter Pips. 20 mm 0.0. (15 mm N.D.), uPVC pipe, ten SO or Oats 
150, and Its associated fttrrps. pipe supports snd other eeeessortet.

< Lm

C.4 Alroonditioning and Ventlabon System
L.4.1 Alr^ondrboning Um for the easting Coned Room. 27,000 UAi 

rdnimum eocflng capacity, split Inverter floor mounts type, complete 
with necessary controls, ectnsories and other sppurtenancet et 
described In the technical spedficatfons Indudng instanadon wortii.

2 sets

SUB.TQTAL P
0. OTHER ELECTRICAL WORKS

In Words)

0.1 (jeneralor Contrd and PtWedron Panel eomplet# with the required 
eontfd, metering, prdeeBon, synctrortzetlon (autoWianual) 
smurveiatien s>arm. grounding materials, spare drcml braahar Id 
each rabrrg and all other appurtenances In accordance with Ihe 
Technical Spedfcatloos, Technical Data Sheets and as shomn cm 
Ihe Bid Of swings.

2 sets

PRK ■OFmSfTEM tHAUBemCL 'DEOINtTBUS. .f ABOVE

uu Fuse Oiscormea SwtWr with Lightning Arrester ComWnetlOf 
complete wiih Ihe required lute rms, bredieti and aecetsertes In 
sccerdanca with the Technical SpeciFcatlonf. Technical Data Sheets 
and ts on thp Sd Drawings.

1 lot

-
□,3 Power, uornrci A instrumenlabon Cables and Accessones ar>d oarer 

accessories required for IsyingfcsbTmg worts to Interface me 
supplied equipment to the eestlng system In accordance with the 
Technical SpeertesBons, Technical Data Sheets end as shown on 
the Bd Drawings.

1 lot

U.4 conduits and Cable Tray System and other aopurtenances required 
hr cabling werts as eJesertbed In me Techmesl specHleatlorrs ana 
Technical (Tata Sheets and as shown cn the bid drswings,

1 let

Notes:

w'urt breavvfB. i ’wee uabias. Conduits. sf>d teevsso^es for
Cho pwrer supply of thp Air CoMrtiorirg Unfts to bo luppfiod.

1 w

» mere ii a «iOvpanc/ on the nurrSefsArtts/SfalciusnCtles behNM w Bmong thB technical provision and Sihedule et Requirements (SOR). SOR than prevail 
* Bddefe shall enter a code represendnj the Owntry of Origin of all Imported equipmerl mslertali and actessories 

** Cost of aquipmenL frtfghl insurance, ate. up 10 Ptilt. port of antry. Refer lo ITB-16.1(b)
•« LhYt Price for Loeal Transportation. Insurioee and ether locel cotls Irwldenlal 10 delivery of the goods from the PM port of entry or Local ManuftctuHng Ptent to llnal delivery site

Coda Country of Ongin
US United States

Name of BrOOer

NATXMU. POWER COnPOfUTICM

Name and STTvahire of Authonzed Represenuevs

□B
Oe»yBt>on
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SECnOM VII-SCHEDULE OF REOUIREMEMTS

SECTION VII. SCHEDULE OF REQUIREMENTS 
BPS.2 • Breakdown of Pricas 

2 X 600 KW CUYO DIESEL POWER PLANT

SUPPLY, DELIVERY. INSTALLATION. TEST i 
COMMtSSIONINQ OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z136SSa

Item
No. DeserlpHon of Work or Materials QTY,-UMrr

*

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 WITHIN THE PHILIPPINES TOTAL PRICE

Unit Price of 
Goods or Sarvlees 
Foreign Currency

()"

Impert Dulles S 
ether Levies 

Imposed by Phil. 
OovL

(Phil. Peso)

Value Added Tex 
and other Taxes 
Impesed by Phil. 

GevL
(Phil. Peso)

LocM Transport 
from Pert lo 
DeilveiySIta 

***(PM. Paso)

UndPrleaof 
Goods or Servfees 

(PM. Peso)

Value Added Tax 
end other Taxes 
Imposed by PM. 

GcM.
(Phil. Peso)

Local Transport 
from Plant to 
Delivery Site 

"*(Phll. Peso)

Forex Currency 
(EkC)

Local Currency 
Port cm (Phil. 

Peso)
((FvG*H)xC)cr 

({1*J*K)x C)
(A) (B> (C) (t)| (6) (F) (G) (H) (1) (J) (K) (L) (M)
0.6

arms, braces, bus conductor, line msledsts/hsrdware. grounding 
mslerlsis and other eecesssorles as described In ihaTechnlca 
specfficatlons and Technical Dale Sheets and as thovm on the bid 
drawings.

1 lot

u.r Grounding Syslern complele with (he required grounding grid
conductor, equipment bonding riser, exothermic welding maleAets, 
ground rods and other accessories as described fn the Technical 
Specifications and Technical Data Sheets as shown on the Sid 
Drswinqs Includine instefletlon worts.

1 let

SUB.TQTAL n
B

E.1 DemoWion of Saduslen Fence, Wan. and Existing Gens el Pad 1.0 lot
E2 2 X Gensel Foundation Pad (Including excavation, bedding, dreln

ditch,gravel surfacing, and anchor bofts) 10 lot
E.3

E.4

2 X Day Tank Sleet Support (A36 hot .dipped galvanized, Including
bolts and fcundadon)
Switchyard Appurtenances

t.O let

a. Sedusion fsncb 10.0 llm.
b.

E.5
Transformer Concrete Pad
Gralnage Appurtenances

1.0 let

a. Dreln Pit 2.0 pea
b,

E.6
tOOm dia. uPVC Rom 
^We Trench

40.0 ll.m.
134 llm

SUB.TOTAL E
n Words)

if there Is • distrepency on the ivjmbersAjrtO/sett/qusnWIes between or emonj (he technical prevision and Schedule o( Reoulrements (SOR). SOR shah prevan 
• Bidders shell enter a code representina the Country of Origin of all imported equipment, meleilals and eeeessories 

*• Cost of equfpmenl frolghL Insurance, etc. up to Phil, port of entry. Refer to ITB-IO.Ifb)
•« Unit Price for Local Transportation, insuraoee and ether local costs Inddental to deRvery of the goods from the Phil port of entry or Local Manufacturing Plant lo Anal dellvwy site

US United States

Name of Bidder Name and Signature of Authorized Representative Designation

KShONAl POWER CORPOrunON CDH



BIOOOCUKCKTS

SECTION Vn-SCHEDULE OF REQUIREMENTS

SECTION VII • SCHEDULE OF REQUIREMENTS 
BP8.2 • Breakdown of Prices 

2 X eoo KW CUYO DIESEL POWER PLANT

SUPPLY. DELIVERY, INSTALLATION. TEST 8 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LU2P21Z1363S*

lt*m
He.

(A)

F.

OMcrlpHon oT Work or Mattfiil*

(8)

QTY.-UWT

(C) {0>

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

UNI Price el 
Goedi Services 
Foreign Currency

( )**

(E)

Irnporl Duties a 
o?w Levies 

knpesed by Rill. 
GevL

(Phil. Peso)

tn

VelueAMedTss 
end obier Teies 
Imposed by PWl, 

GeiL
(PM. Peso)

(0)

Local Trensport 
bom Port to 
DeDvwySHe 

***(Phn. Peso)

(H)

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THE PHIUPPIWES

Unit Price of 
Goods or Services 

(Rill. Peso)

(I)

Value Added Tax 
and enter Teies 
Imposed by Rill. 

Govt
(PM. Peso)

(fl

Local Transport 
from Rant to 
DaHveryStte 

***(Rtn. Paso)

(K)

TOTAL PRICE

Ferax Curroncy 
(ExC)

(L)

Local Currency 
Portori (PM. 

Peso)
([F*G*H)xC)or 

({leJ*KJ xC)

(M)
SPARE PARTS AW SPECIAL/STAWARO TOOLS

F.1 UeCHAMCAL
F.1.1 Span Parti per Unit of 600 kw Diesel Genaet During tbs 

Period (m4.1: Part S . Taehnieal Data Shteta, 
Hecbenicel Works o« dve Tecnneel SoeeWteeHonl
Air Filter Bement (6 pca/sge)
Jibe Oil Filter Element (30 pcsbize)

3 Let

Fuel Frtler Bement (15 pea/stte)
2 Lot

Watm Fitter Bement (6 pca/slze|
2 Lot

Fan Belt (3 pcs/vze)
2 Lot

Anemawr Belt (3 pcabize)
Coolant (4 Gallon)

2 Lot 
2 Lot

Ewaod spares w be eottaumed during me pertomertee Iasi
2 Let
2 Let

F.U
Other spare pgts recommended by Manufeqtnr
Spare Parts per Total Units et 600 XW Generating Sett SupplM
and Delivered (LWJ: Part B • Technical Oita Sheets. Htchanieal 
Werks of the Techntesl SoeeWeatkml

2 Lot

Fuel ktieclof Assembly
Top Overtisullng Kit

2 Pcs

Actuator
1 Sal

Jacket Water Purrp Repair KH
1 Set

Lube Oil Pvrrp Repelr Nt
1 Set

Fan Adaptor 8 Actesaories induding eoarlngs
I Sal

Rocker Gear Cover Gasket
2 Sets

Thermostat
12 Pcs

I. LubOil PumpSwiM
1 Set

J. Hot Water tamp. Switch
1 Set

Turbocharger Repaif tot
1 Set

Exhaust Mamfoid BelicM
1 Set

Magnetic Rck4ip
1 Set

Other spare parts recommended by MgxifeOFsr
1 Pc.
1 Lot

Notes; Fmsi delivery site of all equipmenUmateniis Shan be at Pta plant sue stated above
if there Isa discTeesney on pie nombersiunftsbetsAjuenWosbehiieen or among pie lethnlealprovlaion end SeheduloolReguif»mentt(SOR). SOR shsi prevel

• Bdders shaP enter a code representing the ComPy of Origin of el krported equipment materials and accessories
•» Cost of eoixpmsnt freight Insurance, etc. up to PM. port of entry. Refer »fT&18.1(b)

••• Und Pbce for local TransportaSon, insurance and other local costs kwidental to delivery ef pie goods bom the PM port of entry or Local Manufecturtng Rant to fnal delivery she

US United Sum

Name of Odder

NATIONAL POWER COrtPOAAIION

Name and Signature el AuPvorizad Rapresantapva

COD
Oesignanon



BID DOCUMEMTS

SECTION VII-SCHEDUL6 OP REOUtPEMENTS

SECTION VII - SCHEDULE OF REQUIREMENTS 
BPS.2 • Breakdown of Prices 

2 X 600 KW CUYO DIESEL POWER PLANT

SUPPLY, DELIVERY, INSTALLATION, TEST i 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z1363S«

ft»m
No, DMcriptlon of WorX or MotwSals QTY,- UNTT

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUED
FROM ABROAD

Un 1 Price of 
Goods Of Services 
Foreign Currency

( )“

Imrort Dulies S 
other Levies 

Imposed by Phil. 
Govl.

(Phil, Peso)

Value Added Tax 
and other Taxes 
Imposed by Phil, 

Govl.
(Phil, Peso)

local Transport 
horn Pori To 
Delivery Ste 

***(Phit, Peso)

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WmilN TWE PHILIPPINES

Unit Price of 
Goods or Services 

(Phil, Peso)

Value Added Tax 
and oftier Taxes 
Imposed by Fmil. 

Govt.
(Phil. Peso)

Local Transport 
horn Pant to 
Delivery Site 

***(Phil. Peso)

TOTAL PRICE

Forex Currency 
(ExC)

Local Currency 
Portion (Phil. 

Peso)
((F*G*H) X C) or 

((IrJrK) X C)

(A) (B) (C) (0) (E) (P) (G) (H) (J) (K) (L) (M)

F.1.3,1
Manufscturar'a Speclal/S(ar>danl Tools
SlandardfSpeelal Tools per Total Units of 600 kW Gsnsst 
Suppllsd and Delivered (M-5,1; Part II - Technical Data Sheets 
Mechanical Works of theJTschnleal Specification)
Portabla computer (Minimum ol Intel 17 Processor, 16GB (1x16GB) 
DDR4 2666 MHZ, 256 GB PCIe NVMe SSO ♦ I TB SATA 5400RPM 
2.5' INCH, I3'-15 6" screen site S with the latest pre-installed 
windcnvs operating system compatible with manulacfurer'sloi 
Supplier's software) needed in programming the genset centre 
setting (corrrplefe with licensed CO-ROM drive dongles of gense' 
control system) and elecfronic/digilal governing system including 
other digital componenis that reguire exclusive programs horn the 
Manuiacturer and'or Supplier wth free update throughout the 
operating life of the genset

OthertoolS recommended by The Manufacturer 
ELECTRICAL

1 Set

1 Lot

F.2.1 SPARE PARTS (E-6,0 of Part II • Technical Data Sheet Electrical 
Worts of the Technical Specifications)
Generator Circuit Breaker for Generelor Control and Prelection 
Panel of 6M kW O.'Q Set 1 Set

GCPP ModuiftrControi'er with software installed for The reguired O.'G 
Set
Automatic VoUage Regulator (AVR)

I Sei 
1 Sef

Rotahng 0>odes
1 Set

SUB-TOTAL F
(Amount in Worde)

Code Country of Onqm
US United States

Notes: FmaideiiverysileolaMeQupmeni'matenais shall oe at me piam site stated above
if there is a discrepancy on the numbers/umts/sets/quantities between or among me technical provision and Schedule of Reguiremerfts (SOR). SOR shall prevail 

• Bidders shall enter a code reoresenting the Country cf Origin of alHmported errupmenL materials and accesscYes 
— Cost of equipment, freight insurance, etc. up to Phil, port of entry. Refer to ITB-16.1(b)

Unit Price for Local Transportation, insurance and other local costs inddenlal to delivery of the goods from the Phil port of entry or Local Manufactunng Plant to Fnal delivery sile

Name of Bidder

NATIONAL POWER CORPORATION

Name and Sgnature of Authonzed Representative

CD)
Designation



BID DOCUMENTS

SECTION VII-SCHEOULE OF REQUIREMENTS
SECTION VII - SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
2X600KW CUYO DIESEL POWER PLANT

SUPPLY. DELIVERY. INSTALLATION, TEST i 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL CENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21 Z136SSa

tiem
No. Deecrfption of Wert or Uatertate OTYeUNTT

*

c
0
D
e

PROM Alt ROAD
UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM wmtlN THE PHUPPimS TOTAL PRICE

Unit Price of 
Goods er Services 
Foreign Cwreney

{)-

Import Dulles S 
oe>ar Levies 

Impesed by Phil. 
GcvL

(Phil. Peso)

Value Added Tn 
and e#ier Tares 
hivosed by Rill. 

Govt
(Phil, Peso)

local Tnospoft
frooi Port to 
OafNwySfia 

***(Phl. Peso)

urn Priced 
Goods or Services 

(FM. Peso)

Value Added Tar 
and other Tares 
Imposed by Rifi. 

Govt
(Rill. Peso)

Local Transport 
from Rent to 
Delivery She 

*“(PM. Peso)

Fofw Currancy 
{El 0

Local Currency 
Person (PNI. 

Peso)
((F*OrH) X C) or 

((IrJrKJrC)

{*) (B) (a P) (E) (F) (S) (H) (I) (J) (N) a) (M)
0.

G.1 Job Site Cameras, complete wrth all the necessary accessctles and
pertpherala. spare / tools, Inslatlallon and lesfire ,of the proper 
operatlan and melnlenanee in eccerdance with the Speeificallone and 
rechnleal Dale Sheets for the prevision of the toflowing; 
s) ConsWiCSen Cameras (Z Sets), cemplele wtth the required 
aecessorlas and peripherals: end.
b) SOHC Memory Cards, complele with the required storage 
capacity and apares; end,
c) Alkalina Batteries, complete with the required quantities end 
spares.

1 Lot

GZ Tagging endior Labels for Equipment Valves. Rpmg, Instruments
end Its firing accessertes as described In the bid documents er 
shown on the drewings.

1 Lot

GS Psintng tor Fuss Oil Rpmg & Equipment Water Rping, Waste Oil
Piping, Ks assadaled valvee, fittings, supports and other aceessories 
Including touduip for factory painied e^pment arid ecceesertes as 
described In Ihe technical sp^catlons or shewn an Ihe drawings.

1 Let

G.4 Cendua trammg at she of al least Four (4) NPC personnel to be
conducted by ewert/s who are knowfedgeebfe and trained by the 
gensel manufacturer or his authorized distrfbulor Including equipment 
audfieriaa.

1 Lot

G.5 Conduct Testing 6 Commssionmg mciudng test WsBumenB and
other services as described In the tetfmlcsl seecifiesborts. 1 Lot

SUB-TOTAL G
I Amount hi Words)

GRAND TOTAL
(Afneiinl In

Notes; Final Odiveiy site of eH equrpmentimatenais snail Oeeltne plant slta stateo above
If there is a discrepancy on the numbersAmlls/aalsfooBolittes between or emooj the technical prevision end Schedule of Requirements (SOR), SOR she! prevail 

• Bidders shall enter e code represenflng the Country ol Origin of all Imported equtpmenL metertals end aceessorles 
•• CosI of equlpmenL IrelghL Insurance, etc. up to Phil, pon of entry. Refer lo fTB-f 6.1 (b)
•" Unit Pilce for Local TransporlaBon, Insurance and other local costs Inddental to delivefy of the goods from the Phil port of entry or Local Manufacturing Rant to final defivery she

Coda Country of Origin
US Unrled Slates

of

HftTlOKM. POWEA COmfUTKN

Name ana signature of Ainhornad Representativem Designatian



BID DOCUMENTS

SECTION VIII - BIDDING FORMS

SUPPLY. DELIVERY, INSTALLATION. TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z1363Se

SECTION VIII

BIDDING FORMS

NATIONAL POWER CORPORATION 0)1/ VIII-i



BID DOCUMEm'S

SECTION VIII - BIDDING FORMS

SUPPLY. DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z1363Se

SECTION VIM - 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

NATIONAL POWER CORPORATION
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Standard Form No: NPCSF-GOODS-01

Checklist of Technical & Financial Envelope Requirements for Bidders

A. THE 1st envelope (TECHNICAL COMPONENT) SHALL CONTAIN THE FOLLOWING: 
1. Eligibiuty Documents 

a. (Class A)
^ Any of the following:

• PhilGEPS Certificate of Registration and 
accordance with Section 8.5.2 of the IRR;

Membership under Platinum Category in

OR:
• The following updated and valid Class ‘A” eligibility documents enumerated under "Annex

A" of the Platinum Membership:
■ Registration Certificate from the Securities and Exchange Commission (SEC) for 

corporations, Department of Trade and Industry (DTI) for sole proprietorship, or 
Cooperative Development Authority (CDA) for cooperatives:

■ Mayor’s/Business permit Issued by the city or municipality where the principal place of 
business of the prospective bidder is located, or the equivalent document for Exclusive 
Economic Zones or Areas.
In cases of recently expired Mayor’s/Business permits, it shall be accepted together 
with the official receipt as proof that the bidder has applied for renewal within the period 
prescribed by the concerned local government unit, provided that the renewed permit 
shall be submitted as a post qualification requirement in accordance virith 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. Contract/Purchase Order
2. Certificate of Acceptance: or Certificate of Completion: or Official Receipt (O.R); or Sales 

Invoice
(The Single Largest Completed Contract (SLCC) as dedared by the bidder shall be verified and validated to 
ascertain such completed contract. Hence, bidders must ensure access to sites of such projects/equipmenl to 
NPC representatives for verification and validation purposes during post-qualification process.
It shall be a ground for disqualification, If verification ertd validation cannot be conducted for reasons 
attributable to the Bidder.)

Page J of 3

This Checklist of Requirements shall be provided to prospective suppllers/contraetors Including all forms. Supptiers/coniractors ere 
encouraged to consult this checklist before submitting their proposals on the deadline lor the submission and receipt of offers.
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^ Duly signed computation of Its Net Financial Contracting Capacity (NFCC) at least equal to the 
ABC (NPCSF-GOODS-04) or a Committed Line of Credit (CLC) at least equal to ten percent 
(10%) of the ABC, issued by a Universal or Commercial Bank; If the Bidder opted to submit a 
Committed Line of Credit (CLC), the bidder must submit a granted credit line valid/effective at 
the date of bidding.

b. (Class B)
^ For Joint Venture (if applicable), any of the following:

• Valid Joint Venture Agreement (NPCSF-GOODS-05)
OR

• Notarized statements from all the potential joint venture partners stating that they will enter 
into and abide by the provisions of the JVA, if awarded the contract

^ Certification from the relevant government office of their country stating that Filipinos are 
allowed to participate In their government procurement activities for the same item/product (For 
foreign bidders claiming eligibility by reason of their country's extension of reciprocal rights to 
Filipinos)

2. Technical Documents

^ Bid Security, any one of the following:

• Bid Securing Declaration (NPCSF-GOODS-O6c)
OR

• Cash or Cashier’s/Manager’s check issued by a Universal or Commercial Bank - 2% of 
ABC;
OR

• Bank draft/guarantee or Irrevocable letter of credit issued by a Universal or Commercial 
Bank: (NPCSF-GOODS^a) - 2% of ABC;
OR

• Surety Bond callable upon demand issued by a reputable surety or Insurance company 
(NPCSF‘GOODS-O6b) - 5% of ABC, with

■ Certification from the Insurance Commission as authorized company to issue surety
> Duly signed, completely filled-out and notarized Omnibus Sworn statement (Revised) (NPCSF- 

GOODS-07), complete with the following attachments:

• For Sole Proprietorship:

■ Special Power of Attorney

• For Partnership/Corporation/Cooperative/Joint Venture:

■ Document showing proof of authorization (e.g., duly notarized Secretary’s Certificate, 
Board/Partnership Resolution, or Special Power of Attorney, whichever is applicable)

^ Drawings & Documents to be submitted with the Bid, Sections M-1.0, 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;

^ Complete eligibility documents of the proposed subcontractor, if any

Page 2 of 3

This Checklist of Requirements shall be provided to prospective suppliers/conUactors Including alt forms. Suppliers/contractors ere 
encouraged to consult this checklist before submitting their proposals on the deadline hr the submission and receipt of offers.
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B. THE 2nd envelope (FINANCIAL COMPONENT) SHALL CONTAIN THE FOLLOWING:
^ Duly signed Bid Letter indicating the total bid amount in accordance with the prescribed fonri 

(NPCSF-GOODS-08)
^ Duly signed and completely filled-out Schedule of Requirement (Section VII) Indicating the unit 

and total prices per Item and the total amount in the prescribed Price Schedule form.
^ For Domestic Bidder claiming for domestic preference:

• Letter address to the BAG claiming for preference

• Certification from DTI as Domestic Bidder in accordance with the prescribed forms provided

CONDITIONS:

II

1. Each Bidder shall submit one copy of /fie first and second component of its Bid. NPC may request additional hard copies 
and/or electronic copies of the Bid. However, faiiure of the Bidders to comply wHh the said request shall not be a ground for 
disquafificaiion.

2. In the case of foreign bidders, the eligibiitty requirements under Qass '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, lithe 
eligibility requirements or statements, the bids, and all other documents submitled fo 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 
esiablishment/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- 
pariicipalion/regret supported by corresponding detailed estimates. Failure to submit the two (2) documents shall be 
understood as acts that tend to defeat the purpose of public bidding without valid reason as staled under Section 69.1.(i) of the 
revised IRR ofR.A. 9184.

Page 3 of 3

This Checklist or Requirements shall be provided to prospective suppliers/contractors Includirtg all forms. Suppliers/conlractors ere 
encouraged to eonsutt this checklist before submitting their proposals on the deadline for the submls^on and receipt of offers.
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List of All Ongoing Government and Private Contracts Including Contract Awarded But Not Yet Started

Business Name : ___________________________
Business Address : ___________________________

Name of Contract/
Project Cost

a. Owner’s Name
b. Address
c. Telephone Nos.

Nature of Work

Bidder's Role a. Date Awarded
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 contract(s) stated above which shall be submitted during Post-qualification:
1. Contract/Purchase Order and/or Notice of Award
2. Certification coming from the project owner/cllent that the performance is satisfactory as of the bidding date.

Submitted by

Designation
Date

(Printed Name & Signature)
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The Statement of the bidder’s Single Largest Completed Contract (SLCC) similar to the contract to be bid
Business Name : _________________________
Business Address : _________________________

Name of Contract
a. Owner's Name
b. Address
c. Telephone Nos.

Nature of Work

Contractor's 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 Contract/Purchase Order and any of the following: Certificate of Acceptance: or Certificate of Completion; or Official Receipt (O.R): or 

Sales Invoice for the contract stated above shall be submitted during Bid Opening.

Submitted by

Designation
Date

(Printed Name & Signature)
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Standard Form Number: NPCSF‘GOODS-04

NET FINANCIAL CONTRACTING CAPACITY (NFCC)

A. Summary of the Supplier’s/Distributor's/Manufacturer's assets and liabilities on the basis 
of the Income tax return and audited financial statement for the Immediately preceding 
calendar year are:

L

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:

II Name of Supplier / Distributor / Manufacturer

I Signature of Authorized Representative

Date:

L
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JOINT VENTURE AGREEMENT 

KNOW ALL MEN BY THESE PRESENTS;
That this JOINT VENTURE AGREEMENT is entered into by and between:

. of legal age, fcivil 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 Jointly and severally liable for their participation in the 
Bidding and Undertaking of the said contract.

That both parties agree that and/or _________________ shall
be the Official Representative/s of the Joint Venture, and are granted full power and authority to 
do. execute and perform any and all acts necessary and/or to represent the Joint Venture in the 
Bidding and Undertaking of the said contract, as fully and effectively and the Joint Venture may 
do and if personally present with full power of substitution and revocation.

That this Joint Venture Agreement shall remain in effect only for the above stated 
Contract until terminated by both parties.

Name & Signature of Authorized 
Representative

Official Designation

Name of Firm

Name & Signature of 
Auihonzed Representative

Official Designation

Name of Firm

1.
Witnesses

2.

fJuratl
[Format shall be based on the latest Rules on Notarial Practice]

t
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I
I

L,

I

FORM OF BID SECURITY (BANK GUARANTEE)

WHEREAS, (Name of Bidder)
submitted his bid dated (Date) 
Bid").

________ (hereinafter called “the Bidder") has
for the fname of orolectl (hereinafter called “the

ofKNOW ALL MEN by these presents that We (Name of Bank)________________________
(Name of Country)_______________ having our registered office at___ ;____________________
(hereinafter called “the Bank" are bound unto National Power Corporation (hereinafter called ‘the 
Entity”) In the sum of famount In words & figures as prescribed In the bidding documentsi 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 wrfth the Common Seal of the said Bank this_

THE CONDITIONS of this obligation are that:

1) if the Bidder withdraws his Bid during the period of bid validity specified in the Bidding 
Documents; or

2) if the Bidder does not accept the correction of arithmetical errors of his bid price in 
accordance with the Instructions to Bidder; or

3) if the Bidder, having determined as the LCB, fails or refuses to submit the required tax 
clearance, latest Income and business tax returns and PhilGEPs registration certificate 
within the prescribed period; or

4) If the Bidder having been notified of the acceptance of his bid and award of contract to 
him by the Entity during the period of bid validity:
a) fails or refuses to execute the Contract: or

b) fails or refuses to submit the required valid JVA, if applicable: or

c) fails or refuses to furnish the Performance Security in accordance with the 
Instructions to Bidders;

we undertake to pay to the Entity up to the above amount upon receipt of his first written 
demand, without the Entity having to substantiate Its demand, provided that in his demand the 
Entity will note that the amount claimed by it is due to the occurrence of any one or combination 
of the four (4) conditions stated above.

The Guarantee will remain in force up to 120 days after the opening of bids or as it may be 
extended by the Entity, notice of which exlension(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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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 
famount in words & figures as prescribed In the bidding documents), callable on demand, for the 
payment of which sum, well and truly to be made, we, the said Principal and Surety bind 
ourselves, our successors and assigns, jointly and severally, firmly by these presents.

SEALED with our seals and dated this day of. 20

WHEREAS, the Principal has submitted a written Bid to the Employer dated the____
____________ 20______ . for the_____________________ (hereinafter called “the Bid”).

day of

V- .

L

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 Bidden or

3) if the Bidder, having determined as the LCB, fails or refuses to submit the required tax 
clearance, latest income and business tax returns and PhilGEPs registration certificate 
within the prescribed period; or

4) if the Bidder having been notified of the acceptance of his bid and award of contract to 
him by the Entity during the period of bid validity:
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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Page 2 of 2

This Surety executing this instrument hereby agrees that its obiigation shaii be vaiid for 120 
calendar days after the deadiine for submission of Bids as such deadiine is stated in the 
Instructions to Bidders or as it may be extended by the Employer, notice of which extension(s) to 
the Surety is hereby waived.

PRINCIPAL SURETY

SIGNATURE(S). SIGNATURESfS).

NAME(S) AND TITLE(S).

SEAL

NAME(S).

SEAL

L

L...

L
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REPUBLIC OF THE PHILIPPINES ) 
CITY OF______________________ ,)S.S.

I

I

BID-SECURING DECLARATION
SUPPLY, DELIVERY. INSTALLATION, TEST & COMMISSIONING OF 2 X 600 KW 

CONTAINERIZED DIESEL GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT
FOR CUYO DPP, LuzP21Z1363Se

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

//WeV the undersigned, declare that:

1. //We understand that, according to your conditions, bids must be supported by a Bid 
Security, which may be in the form of a Bid-Securing Declaration.

2. //We accept that: (a) lAve 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 wll 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.

I /Name and Signature of Bidder's Representative/ 
Authorized Signatory]

[Signatory's legal capacity]
Affiant

fJuratl
[Format shall be based on the latest Rules on Notarial Practice]

I Select one and delete the other. Adopt same instruction for similar terms throughout the document.
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Omnibus Sworn Statement (Revised)

REPUBLIC OF THE PHIUPPINES )
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];
pf 8 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], 1 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, cooperaf/Ve, 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 rwtarized Secretary's Certificate. Board/Partnership Resolution, or 
Special Power of Attorney, whichever is applicable;)];

3. (Name of Bidder] is not ,‘blacklisted,, or baned from bidding by the Government of the 
Philippines or any of Its agencies, offices, coiporations, or Local Government Units, foreign 
govemment/foreign or International financing institution whose blacklisting rules have been 
recognized by the Government Procurement Policy Board, by itself or by relation, 
membership, association, affiliation, or controlling interest with another blacklisted person or 
entity as defined and provided for in the Uniform Guidelines on Blacklisting;

4. Each of the documents submitted in satisfaction of the bidding requirements is an authentic 
copy of the original, complete, and all statements and 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 (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;
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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 
(BAC), the Technical Working Group, and the BAC Secretariat, the head of the Project 
Management Office or the end-user unit, and the project consultants by consanguinity or 
affinity up to the third civil degree;
[If a corporation or Joint venture:] None of the officers, directors, and controlling stockholders 
of [Name of Bidder] is related to the Head of the Procuring Entity, members of the Bids and 
Awards Committee (BAC). the Technical Working Group, and the BAC Secretariat, the head 
of the Project Management Office or the end-user unit, and the project consultants by 
consanguinity or affinity up to the third civil degree;

7. [Name of Bidder] complies with existing labor laws and standards; and

8. [Name of Bidder] is aware of and has undertaken the responsibilities as a Bidder In 
compliance with the Philippine Bidding Documents, which includes;

a. Carefully examining all of the Bidding Documents;
b. Ad<nowledging 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].

L.

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 suffiaent grounds to constitute criminal 
liability for Swindling (Estafa) or the commission of fraud with unfaithfulness or abuse of 
confidence through misappropriating or converting any payment received by a person or 
entity under an obligation involving the duty to deliver certain goods or services, to the 
prejudice of the public and the government of the Philippines pursuant to Article 315 of Act 
No. 3815 s. 1930, as amended, or the Revised Penal Code.

IN WITNESS WHEREOF. I have hereunto set my hand this __ day of ___. 20__ at
___________ , Philippines.

[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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BIO DOCUMENTS

SECTION VIII - BIDDING FORMS

SUPPLY. DELIVERY. INSTALLATION. TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z1363Se

Standard Form No: NPCSF-GOODS-08

BID LETTER

Date:

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

Gentlemen:

Having examined ttie Bidding Documents including Bid Bulletin Numbers pnsert 
numbers! . the receipt of which Is hereby duly acknowledged, we, the undersigned, offer to 
perform SUPPLY, DELIVERY. INSTALLATION. TEST & COMMISSIONING OF 2 X 600 KW 
CONTAINERIZED DIESEL GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT FOR 
CUYO DPP ( LuzP21Z1363Se) In conformity with the said Bidding Documents for the sum of
(total Bid amount In words and Kguresl____________________________________ or SUCh Other SUms as may
be ascertained in accordance vinth 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 sofa proprhtorships. insart as the owner
and sole proprietor or authorized representative of fNama of Bidderj ______________ 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 iName of Prohcti_____ ______ of the National Power Corporation /for
partnarships. corporations, cooperathras, or Joint vanturas, Insart: 1$ granted full power and authority by ^6
[Name of Biddar]_______________________________ to participate. Submit the bid, and to sign
and execute the ensuing contract on the latter’s behalf for iName of Project!______________of the
National Power Corporation.

We acknowledge that feilure 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] pn the capacity o f]

I Duly authorized to sign Bid for and on behalf of.
[name of bidder]
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SECTION VIII - BIDDING FORMS

SUPPLY. DEUVERV. INSTALLATION. TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL (ONSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z1363Se

9

I
I

Bank Guarantee Form for Advance Payment

I

L

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

[name of Contract]

Gentlemen and/or Ladies:

In accordance with the Advance Payment Provision, of the General Conditions of Contract, 
[name and address of Supolhrl (hereinafter called the “Supplier") shall deposit with the 
PROCURING ENTITY a bank guarantee to guarantee its proper and faithful performance 
under the said Clause of the Contract in an amount of [amount of guarantee in riaures and words!.

We, the [name of the unfversal/commerdal bank!, as instructed by the Supplier, agree 
unconditionally and irrevocably to guarantee as primary obligator and not as surety merely, 
the payment to the PROCURING ENTITY on Its first demand without whatsoever right of 
objection on our part and without its first claim to the Supplier, in the amount not exceeding
[amount of guarantee In figures and words!.

We further agree that no change or addition to or other modification of the terms of the 
Contract to be performed thereunder or of any of the Contract documents which may be 
made between the PROCURING ENTITY and the Supplier, shall in any way release us from 
any liability under this guarantee, and we hereby waive notice of any such change, addition, 
or modification.

This guarantee shall remain valid and in full effect from the date the advance payment is 
received by the Supplier under the Contract and until the Goods are accepted by the 
PROCURING ENTITY.

L
L

Yours truly,

Signature and seal of the Guarantors

[name of bank or financial institution]

[address]

[date]

L
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SECTION VIII - BIDDING FORMS

SUPPLY. DELIVERY, INSTALLATION. TEST 6 
COMMISSIONING OP 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z1363Se

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

I This further certifies that the articles forming part of the product of /Name of Bidder)

which are/is /Spedfvi___________________________________ ..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/EntiM

connection with his intention to participate in the bidding for the /Name of Project) 

of the National Power Corporation (NPC).

in

Given this__day of. 20 at Philippines

Name

Position

L,
L

Department of Trade & Industry
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SECTION IX - BID DRAWINGS

SUPPLY. DELIVERY. INSTALLATION. TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP
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BIO DOCUMENTS

SECTION IX - BID DRAWINGS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 2 X 600 KW MODULAR DIESEL 
GENSETS AND ASSOCIATED ELECTRICAL EQUIPMENT 
FOR CUYO DPP

LuzP21Z1363Se

SECTION IX - BID DRAWINGS

CW-CIVIL WORKS

DRAWING NO. TITLE

CuyDPP-BDC-17.001 SITE DEVELOPMENT PLAN (2 x 
600KW Cuyo DPP)

CuyDPP-BDC-17.002 SPOT DETAIL (2 x 600KW Cuyo 
DPP)

CuyDPP-BDC-17.003 TYPICAL GENSET& 
TRANSFORMER PAD (Plan.
Section, & Detail)

CuyDPP-BDC-17.004 DIRECT BURIED STEEL POLE 
(Section & Details)

CuyDPP-BDC-17.005 CABLE TRENCHES (Section & 
Details)

CuyDPP-BDC-17.006 SECLUSION FENCE &
Ptutb i KIAN GA1 b (Plan, Section.
& Details)

NATIONAL POWER CORPORATION m IX-CW-I
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SECTION IX~6ID & REFERENCE DRAWINGS

SUPPLY. DELIVERY. INSTALLATION. TEST 4 
COMMISSIONING OF 2 X 600 KW COI^AINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP
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SECTrON IX - BID DRAWINGS

MW - MECHANICAL DRAWINGS

DRAWING NO.
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VXTM I. 
ii.pip i ^ur 
Trr% t/c MV

OLD CONTROL RQQM (TO BE UTILIZED) 
5------------------S-S

-a-
tCT-2|

I

CO

u
CO

eo 2 5

ZSS

D.25

?5§3 3 S
O a 3 3 (o

O

WORKING AREA

6000 7001 230(

s-a

PROPOSED PLANT LAYOUT

LEGEND (PART 1 of 2)
n—r msmo FACTlTES

pftCKSD f€H PAOJTlCS/$n^JCTUfilS
X PCMfH HUN7QRUU rCHtOATCV*
2 7i7M kVA KHWR IRAWSfCRUER

IMMI kVA PflwU TRANSfORWFR
4 .H.U) kVA POWFR IRANSWUU
ft SfOirKFR FOWIDaTON
ft AiTOQ kVA POWTR IRANSFCRULR
7 n kVA STATION SERVICE TRAHSFORUER
A Mvn tw OMIINS CONIRa PAWL
4 AkVhI iw nan-CK? CONTROL PAWL
It) «v> V yntcft On no. CDfifA

LEGEND (PART 2 of 2)
11 Ajm Pfncm
FI rrfuncH tank

PTP run iHAftsm pump

tor IfAK rUCL Oft TANK
lOP 1 TAX nm Oft
OPP CnCIINQ WATTft
Aft AIR RftEVtft

MAC imTnft wavfTf air cOMpftr^^
EAC fNClNr nflVDJ AR CflMPRFSSOft
OT ftAY TAM
Sft >jmp PI
ftp DRAM m
rws 01- WATER 'FPARATCB

NOTES:
I. THIS OMWNG S FOB BOOMS PURPOSES OM.T. _______
Z *U- WJCHSONS APE N IfLUIETERS WPJSS OTHERWISE SPECTO. ___ ______ _
J. me APRANCEWNT OF 1>e suppued equpueht aho its aumuares shown on tic orawncs is 

PReUUWPT/N0e»TIVt only, the SUPPUER SKMl St RESPONSIBie FOR VER1FI1NG AT SITE THE 
HERSUREHEHIS/PCORMTIOM or MTA shown on ms ORAWIMO HCIUOINO AFFEOTED CM. 
STRUCTURES/FACUTtES. FKU. ARRANCEVE7TT/L0CAT10N SKNi BE DEIERMNEO/FRWOT ^^ SUPPUW 
TO SWT THE ACTUAL FBJ) CONtXTIONS ANO AS REOWRED 9T THE HAWUFACTURER TO DISURE SAFE AHO 
EASY OPEPATWK AND UAIHTAHABUTY OF EQUIPUENT/STSIW SISJECT TO REVIEW AM) APPROVAL OF NPC.

4. me SUPPLIER SHALL SUBWIT BROCHURES/TECHNICAL DATA AHO SPECinCAHONS OF AU EOUIPWEHT AND 
AUXILIARIES TO BE SUPPUED UNDER IHS COHIWCT FOR NPC REVIEW ANO APPROVAL PRIOR TO 
PROCUREWEHT/IUPLEJiEKTATWt ACCORDINGLY, FCAJNDATIOM DETAILS AND OESICN CALCULATONS AS REQUIRED 
SHALL BE SUewrtTED BY THE SUPPLIER TOR NPC APPROVAL,

5. WORK TWS ORAWINO WITH APPUCASLE CIVIL ANO ELECTROL ORAWWCS. __ __ „
i ALL omER WORKS. UATtWtS AND SERVICES SHALL BE M ACCORWHCC Wim mC REOOIRIWEHTS SPECIFIED

N THE TECHWCAL SPOTCATXXS.

mTUNgHWAKH
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AGHAM ROAO. ERLMAN. OU£20N CTTV

MLKT: ■■MT MUPVKT HIULL*ntW. TCTT ft OP I I M_5*SbtVm^UMLsCL MMCTMlltt AftftOCtATlO IIXO «CAi IOMPMmT 
roacvroopp

xocAtm cwft pftpiM 
mfc

PROPOSED PLANT LAYOUT
rr C*M »Tt

CCSXMD ■MAC '?(»
OftAKM ■MAC Ai1
tfvmo P<WCr«lt«PRfMO<T.

tMLWOfT
ftJC
ItfCH
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OLD CONTROL RC C M (TO BE UTILIZED)
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u
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<o Z ^ P-Z5
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Z2g Z5g
D D § a 3 3 §

O U

/t -E

a

WORKING AREA UP n >CM<£ST- 
BQHCSIK WATCR 
SUPPlTlfC

y? o>

-_i if

TAP TOtCWCn niacLsumy tpc

40 S

/-"rr j
upTOieiWEsr-
a.-«is< ixE

EQUIPMENT LAYOUT

LEGEND
^3 •ROPOSED LOCATION EOUPUEHT/TAOUTIES

CD DO STING CQUPVEHT/STRUCIVRES

HI- LANCED NTERCOHECRON

FOL in. 01. SUPPLY l«
ROL lETURH Fie. CR IW
DWL xwsnc WATER SUPPLY l«
OT )AY TANK

NOTES:
TWS DPAWNO t$ FOR 0MM3 PURPOSES (MX

mii'touwI^/'wax'THNW/ idcattw and arrwcevent 9«a K cooRoturco and fhauzto wth spus ournc site war/ isstcooH to suit

AUWE0U«CPUD(TC^PIW. SUPPORTS A« flTTNOS, VA1VE5 AND OTHER ACCESSORIES. REQUIRED EJrCAVATKW AHO SAOCfUNC «*« NOUDINS NTERCONVECTTCH WTH THE EnSTNG PIPPA5

^sccpcfer approval or kpc. the ervehsic^ a^OTP. -at se

STiS-- UNDER ROAORAVS, PCR pm THAT CROSSES RDAIJWAY. ^Rt OEDE CT STSa UATEFQAt

S^mHnm^PW^WcESSAJ»T WAa be PAJNTED/ wrapped WTH tape WRAPPW or approved EOUVAlfNT M ACeOPOAMOE WITH THE TEOMCAl SPEOnCATIOH. ____
Flo. AND COOUHC WATER SUPPLY IfSS -AT BE IHTERCCNNECTED WTH THE RFTNC SUPPLY LIKES Cr THE NEAREST DOS TNG CENERATINC SETA « COCWWATIOH WTH THE PIAKT llAHAOEMENT.

^ ^ m be ihtepconnected. tA fuel er. waste cl ANO OCVESTC WATER SUPPLY
UNES. DURING gTE IHSPECDOH. THE SUPPUER WAIL SUBMIT PIPKC ARRANGEMENT SraXCT fCR NPC APPROVAL

SS^Sw^’S>TJHA5?rV^Sra'w!ir^“S^ polyvinu ororide (upw) s&eoule bo or glass iso conforming to astu o-ttsa or approved equivalent
(EXCEPT otherwise WOWN). PIPINO SHALL CENERALiY BE INSTAllED UNOERCROUNO NO LESS THAN JOCUU DEPTH.
Aa UP«/^ PIPE DIMENSIONS SHOWN ARE IN HOMING DIAUfTER (MM) WTH THE FOiOWNG EOIRVALENTS 
100mm (4')
60mm (S*)
40mm (1 JO 
32mm (1 %■)
2Smm (1*)
20mm (3/4-)
15mm (1/2*)

110mm OUTSIDE DIAMETER (0.0.) 
90nvn 0.0.
SOnvn O.D.
40mm O.O.
32mm 0.0.
25mm 00.
20mm aa

■wnwtt* igviw

NATIONAL POWER CORPORATION 
ACHAM ROAD, DILIMAN. QUEZON CITY

tIMV OnjWWT. PftTAUATVM. TTtt 4 C0W»Hll3ilHa C« I S «M . . cSrtAWEAffED oitCt «4M$CT« AMft MMCtATlO CUCtCCAI. <Qiam«(T 
POOCljtOOP^

LOCATOR »« 44* Cwf*.

EQUIPMENT AND PIPING LAYOUT

er CMTO c«n
K90CD «JI,
tvm H5feH ^ci/
ItfVeMED CmQIL fUtCXT,
CMJWVHT 1
AfC 1
sccx. 1
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FLANGED INTERCONNECTION 
TO FUEL OIL SUPPLY LINE

1FO-002

04
Oo
04

1o

DAY TANK NO. 1 
1000 LITERS 

F0101TNK

inoo
I

in

0.80-METER FLANGED 
PIPE FOR FUTURE 
INSTALLATION OF 
FLOWMETER

1FO-003

yxj-

LO
O
o
esj

1FO-004 
(W/ LOCK)

DRAIN^ F0102aT 

kF0 RETURN

GENSET NO. 1 
DG101DSL

VovERaow

H A

\ Foiotar

-0.80-METER FLANGED 
PIPE FOR FUTURE 
INSTALLATION OF 
FLOWMETER

NOTES:
1. AU. C«irO490WS A« IN kHJJMCTtftS UNLESS OTHERWSE SPtCrEO.
2. EUVATIW Of DAY TANK SHAU NOT 6C LESS THAN THOSE INOtCATtD ON SEUVANT OVU 

WtAWNCS. BUT WAY BE W JUSTED A'®T*SED TO C04TOW WTH THE EH ONE 
RtOUSEHENTS PEH UAHUTACTWER'S RECOWWENOATWN:

i Fua ot PIPES 9«a eoNroPN to astu a sj csade b, seamless amo schedwx *a 
S7T Cf fva PIPES TOATWH THE CNCNE WAY BE REVISED TO CONTCPW «TH THE 
REOUIREMENTS SUBXOT TO NPO APPROVAL;

«. VALVES SS HUB ANO LAROP 94AJ1 BE OAST BOH. FLANGED ENOS. OSY OR RISHC 
STEW. CUSS 150 VALVES 50 HUB AND BELOW SHALL BE CAST BRCHZE. FLANGED «t 
SCREWED ENDS. RT94C STEM. CUSS 15ft

5. FLO. OK. PIES «HCH ARE BURI® ONOEROWUNO WAli BE APPLIED VKTH IWU UIHIUUU 
THCKNESS Cf TAPE WRAPPINO APPLED SPRAUY YKTH OVERLAP Cf 50% OR APPRO«D 
EOUVAIEHT. FOR PBES THAT CROSSES POAOWAYS. P»>t SLEEVE Of CALVAWZED STEH. 
UA7ER1AL OR RSC SHALL BE PROVDED;

«. LEVEL SWITCH fCR HW4 ANO L0« LEVEL ALARU WALL BE PROVIOCO ANO TO BE 
UCHTCRED AT THE CENERATCR CCHTRCL ft PROTECTTCN PAJffl. LOCATED AT THE 
CCHTRCL ROOM;

7, fWAL DETALS ANO ADJUSTUEKTS WAIL BE DONE IN THE FIELD BY THE SUPPLER CWRMC 
tiSTAlUTICH:

6. THE KACRAU SHOWN IS TTP«AL fCR CAW UWT. THE TAG NO. SHOWN ARE FOR IMT 
NO. I. TAG MUWBERS CR SPIN fCR UHT 2 AND 3 WALL BE THE SAME AS UNIT I 
EXCEPT rOR UNIT NUHBER. EX OC1O10SL. 0C2O1OSL, IFO-OOI. 2fOMI.

1 1
P!v 1 j NAtUMf V bc< X

1FGENO
BAIN LINE

XI SATE VALVE (HORUALLY OPEN)

H »TC VALVE (HORUALLY aOSE)

M SLOBS VALVE

D TEDUCER

h-H T.TER

HI— ’XMKO

n miOCATCR

IS xvELSwncH

le SVSL CAUCE

KA «3H LEVEL ALARU

UA .OW LEVEL ALARU

NATIONAL POWER CORPORATION 
AGHAM ROAD. DlLIMAN, QUEZON CITY

MUWTP. IIVTAUATKW, t(9T 4 CO«U>rSSIOMMS OP t S «M KW 
CCMTAJNERBE9 MM4C«N>rT» AMO aSSOCuTCO ILICTKSCA4. COiAMWCNT 
roAcuroPMf 

ICCAKM Sk4«C«t4.

FUEL OIL FILLING SYSTEM 
(P & I DIAGRAl

«r

KSONtO ■W5 ri^
PcXfMO PMCT1 gen. f jmcwt.
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MPVCt99**(
imasstAra
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10 na &mT »cmci

FRONT VIEW

FLuia rooMcnoi 
nnCL9^V*CWR

LEFT SIDE VIEW

Fira 01 5TCAACC DAT TANK

not nMiss p*{ ^slnj 
V $ im wuAW Y

moat Ml-' 

(nx>o< «• 10* im

»l9l9MDCn
CVFOrSWM

aavovcmo**0221

SB9IWMCU Of a

aiEwc
a»nmn

nu ccer)

K£t W (u» a

TOP VIEW

lOtK: ixm

nwiMflim

TYPICAL ISOMETRIC LAYOUT

NOTES:
>, MS ««'I«N5 IS rW BCOMG PURPOSES CM.’ft __ _______
t *LL nUCNSOHS ARC M UUACTERS UNLESS 01HERWSE SPCQFCR 
i ELEVADW OF BAT TAW 9UU. HOT BE LESS THAN THOSE ROCATED 

OH ROCVAHT OVI. (KAMHCS, BUT HAT BC ADJUSTED/WREASED TO 
comm WTH THE EMOHE R£QU«>e>ITS PER UAIWACTUaS'S 
HCeOMMETOATlOH: __

A THE TANK SHAU. BE SIOP-FASRICATEO. RECTANCUAR HADE OF AS1U 
A 38 OR APPROVED EQUAL WTH IMWU IHOCMESS OF 5 HU. WTH 
WTBOOR AW EXTEWCR COAWC TO CCHFWH WTH THE TTOPiCAL 
SPECTKADONS CLAUSE G*>1l;

S. CAd PESO. CETCRAIMC SET WALL BE PROVOED WTH FUEL OAT 
TANK, AW:

S. LEVEL SWTCH FOR Hm AW LOW LEVEL ALARU 9<AU BE PROWED 
AND TO SC HCWTOKD AT TtC CENERATCR COHTROl k PROTECTOH 
PANa LOCATED AT THE COHTROl ROOU.

7. OVCROOW PFE (JM) DULL BE ATLEAST 30CMU ABOVE OlOUW.

IFCFND
lAJH ttC

XI SATE VALVE (KORUAU.Y OPEN)

h-i STUMP

I1'” ■

NATIONAL POWER CORPORATION 
AGKAM ROAD. DUMAN. QUEZON CITY

MMCT^ MUVCAV. NTT ALLAtlO*l TtfT • eO*VM9KMM C* M MO ifWS?rAI«8tl> MttL 6Ef*irr» AMOAMCOonO fUCTIWM COL>»*ien 
roAcuvoorp

lecMm

1.000U FUEL OIL DAY TANK (TYPICAL) 
-rt*r CM« OaTE

«eaoNC9 w*
WMN uJk jPciT

"CWHQ WVC^ttNCTftfCMT
A^MDfT
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NOTES;
AJS M UUWnERS UNUSS OnCRWSCHi, HMewSOB

SRcns. __
Ml prw. Pf>£ fTTTKOS MO Sfnm, VALVES «e OTHER 
m«w«TS REQUIRED 9WL BE SURRUCO. MSTAUIS AM> 
TESTED BT W CONTRA TOR BfOLOINC TVC REOUKD EXCAVATIW 
AM BAoniM RQRKS.
eouEsne water ptwo am nTTwos aAa be hade cr
UMPLASnOTED POLVWHLY OWRttfwRW) SOCXAI M OR 
CLASS tSO CCNfORMNO TO ASTU 0-T7B4 CR APPROVED 
EOWVAIEHT (DfOPT OTHEMASE SHORN).
WATER SfSTEM PVt SHAU CEMRAat BE WSTALLED 
UNDERCflOUNO HO LESS THAN 300W DEPTH.
AU. uPVC/PE P« DOCNgONS SHOW ARE N HOUNAl OUACTER 
(VU) HTH THE rOLLORlHO EQUIVALENTS:

BOM (r) • SOM OUTSOE DIAMCTER (OA)
40M (1 t/T) - SOM OUTSSE HAUCTER (OA)
S2UU (I 1/4*} - 40UU 0.0,
25Uy {O - 3?UU 0,0,
20UI (3/4*) - 2SUU 0,0.
ISM (l/T) - MM Oft

T« RACRAH SHORN 1$ TTPICAl FOR IW (I) LHTS eE»«TS. 
W5REOARO THE 2M IMT t ONLY ONE W»T IS TO BE
KSTAua/suncA
TVfS DRA1MO IS FOR BCCMO PURPOSES ONLY.

TAP TO EXISTING
WATER UNE

DW-001^ ^ DW-020-001
Cx]------------- •

OIL WATER 
SEPARATOR <1000 uPVC QWfc-

LjJ CNJ
(/) O

DP 11DW-015-002A2DW-015-002B

1000 urvc OWt

TAP TO EXISTING 
OIL-WATER UNE

NATIONAL POWER CORPORATION 
AlGHAM ROALE). nUMAN, QUEZON CITY

iCCATOt 
'Typical domestic water system and

«v M cn
ctsow TI0 4'%
cum #4

PtEVrwCD mcHttmnutfon,
CMAXVXT

l«Ot

»««Ci;yDPP-BDM-17.308 »>ti-<iLuiP21Z1363Se
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• EMERGENCY STOP

TOP VIEW FRONT SIDE VIEW

■l R

RA Ti

II

o o o
I o_________

(TMT
flUTTOI UMf UXJH. auTTM

NOTES:
1. THE tXaOSURt 9UU. HAVE THE FCU.OWNO FEATURES

1.1 LESS THAN ts dBA SOUND PRESSURE t£VEL AT 1 MEIER FROM ANY POST (f TNE CNOOSJRE
1.2 2mm MIHnilAI THCXNESS OP WAU./ROCP ENOOSW1E
1.3 STAINIESS BCE’S AND WNGCS
1.4 CAN MTWSTANO 250 KPH WND NQOaTY ANO/CR AS 3’EOFrED N THE LATEST EWTWN CP NATIONAL STRUCTURAL 

coot OP THE PMUPPINES
2. THE SUPfVER SHAH PROWOE SAMPUNO PORT FOR GAS OJrSaOH MONITORIW! AT EXHAUST PIPE MTH EXHAUST CNO NOT 

ACCESSIBLE FOR UOWTTNC OF CAS UONITCRNO INSTRUMENTS. SEE OF THE SAUPUNC PORT STALL COMPLY MTH THE 
REOUIREHENTS OF EUO/DEHR.

3. THE SUPPLIER SHALL SUBMIT ORAWNO DETAILS CP THE DICLOSURE FOR NPC REVIEW AND APPROVAL
4. THE UONITORINC/CONTROL POINTS AT U ONI TORINO PANEL SHOWI HEREIN ARE MINIMUM RltUREUmTS. AOOTIOHAL

MOWTOfilNO POINTS AND ITS ARRAU OEW ENT MAT BE PRCMDED AND ARRANCED PER MAHUFACTUROES STAND ARC SUBECT TO 
NPC APPROVAL ________

S RAIN TEST EOUIVAIEMT TO lOOUH PD? HOUR SHALL BE CONOUCTEB TO ENSURE THAT RAW WATER R PREVENTED FR04 
OTTDTINO THE ENCLOSURE.

243B

NATIONAL POWER CORPORATION
AGKAM ROAD, DILIMAN, QUEZON CITY

tmtci fmr. etwvrr, •otauatk** t»lf t co*«wi«»ma o«
CmTAJNUXIO OliKL MAACTl AM A»0C>AI|» AiACIAJCAA tOIAAMM 
fo« ewTOvr

iccftTo* ■

GENERATOR SET WEATHERPROOF ENCLOSURE 
fTYPICAU FOR ALL GEMSETS)

--------7T

RIGHT SIDE VIEW
SECTION A CtHOMliePRAML

AA9UMQCAWHI

6058

IWTUNCFAFVSiSN

(xo «oCuyOPP-8DM-17.307 « LuiP21Z1363So
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SUPPLY. DEUVERY, INSTALLATION. TEST & 
COMMISSIONING OF 2 X 600 KW CONTAINERIZED 
DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR CUYO DPP

LuzP21Z1363Se

SECTION IX > BID DRAWINGS 

EW - ELECTRICAL DRAWINGS

TITLE

SINGLE LINE DIAGRAM

EQUIPMENT LAYOUT

DETAILS OF TAKE-OFF STRUCTURE (1/2)

DETAILS OF TAKE-OFF STRUCTURE (2/2)

ROUTE OF CABLE TRAY

TYPE OF CABLE TRENCH AND DETAILS OF CABLE TRAY 

DETAILS OF EQUIPMENT GROUNDING CONNECTION 

SYSTEM CONFIGURATION

GENERATOR CONTROL AND PROTECTION PANEL (GCPP) 
LAYOUT
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MUa/

-Ml • wa H*. tmMm/wrn- 
(vvQ cocuctai

Bfsa ccrtwiw
eOOk* 5-flwio.
480V. MHt OSPf

NOTES:
1. TtC SUPPUER SH*a PKMOC PR3TECTWH 

UOOUIX Eoumo N1H 1>C ENOW- 
GENCRATU) PROTECnOH AS SHOVH

2. TW AND FAULT ALAM/9CNAL PROM THE 
OENCRATOR TRANSrsmiER (BUCHHOi 0«. 
TEMP., WBCmO TELIP„ OVERPRESSURE. ETC.) 
SHALL BE MCtUKO M THE ENCmE'CENCRATOR 
ANNUNCIATOR WNOOW AND PROTECSOH 
CAPA8UTIES.

S. SUROCNS AND RATMCS HCUMn ORCUT 
pROTEcnoHR or p.ttrmcht trinsformcr 
SHALL BE OCTDOMEll BV THE SUPHSL

4. AIL THE EQUMKT T9 BE SUPUS-OHAIL BE 
TESTED AMO PROVEN PASSES M ACCOROANCE 
TO THE REOUMEMTfTS OF SEOTKlI M. - 
TECHNICAL 9ECr)CA.k3N$.

5. ALL* EOUPUENT M ’ iX 8HA0E0 AREA ARE 
EjOSTINO. ALL OTHERS ARE NEW AW TO BE 
SUPPUED BT .THE SUPPUTL

LEGEND:
^ OENERATOR TRANSPORUER 

^ OENERATOR CIRCUIT BREAKER

DCSa GENERATOR 
0 STATION SERWE TRANSPORUER 
^ FUSE tKCOMCCT SRlhH 
^ EARTHOROUNO 
^ AUTOMATIC CAOOjrr RCCLOSER

UGHTMNG AWESTCt 

a CURRENT UMTMO FUSE 

3E VOLTAGE TRANSrORMER 
S’ UETERMO CURRENT TRANSFOMER

^ REUTBie CURRENT TRANSFORNiR

0 nLO«TT-HOUR METER

PROTECTION & MONITORING DEVICES:
12 eWkSPEES RELAY
23 STNOAdNIZMO OT.TCE
27/59 UNCER./OVER VOLTAGE RELAY
30 ANNUNCIATOR RELAY
32 WRECOONAL POKER RELAY
*7 PHASE-SEQUENCE VOLTAGE RELAY
49 THERMAL RELAY
SO/51 PHASE OVERCURRENT RELAY

SON/SIN RE5RWAL OVERCURRENT RELAY
94 GROUTO PMTECRVC RELAY
SI nCOUENTT AElAT
S4 TWPPWC RELAY

(MC iiuw«rwH pv OfO. m

NATIONAL POWER CORPORATION
AGKAM ROAD. OAMAN. QUQON COY
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HI--------- B---------O-f-f-"-------O------- 0--------11
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200m3
POST

SWITCHYARD EXTENSION OlD SWITCHYARD

Er
CONTROL ROOM EXTENSION

OLD CONTROL ROOM (TO BE UTIU2EDI 
-a---------------------S------------------S-^t-

Lrs'
a;§g

©
I I a'

K ij]j|i-------iJoTHsfSr TiwfflSiljf tTtSS
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WORKING AREA
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UT.l.c

1—r 7m^ k^jC'-ST.y
UCtfM* M CMtt «» « «m*t9>9<Bk 

cjiTx reiAMfioi td «c ocwcu»o «i 
mpm Moene*no)

COOLING
TOWER

owsr
owsr

WIUlfVNNaOl

AU nuENSMHS MXCATCB ARE H IIUMETERS 
UNLESS OTVOMSE SFEOnCD.

All EOUmENT ORim N BROKEN UHES ARE 
EIOSTMC. ALL OTHERS ARE R4CUOED H THE 
CONTRACT.

THE CRD CONTROL ROOM TACRE TIC GENERATOR 
CONTROL ANO PROTECTION PANELS (OCPPa) FOR TIC 
SiBOCM CEMSCTS ARE TO BE LOCATED SHALL BE 
RTSTAILED MTN TRO (2) UMTS OP AOUt (REFER TO 
UCCMAMCAL RORKSX PO«CR SUPPLY FOR THE ACM 
SWU BE PROWCD rr THE END-USER. FDR CAM 
ACM. PROMOe SCAT. 2P. NCOS (ID BE MSTAUED 
M THE E30STMS CRT. PANEL). SCAT, 2P. UCCS H 
MENA SR ENCLOSURE (TO BE MSTAUED BESDE TIC 
OUTDOOR UNITS). AJO S-B.Cmm* THRN POKR 
CABLES Pi 20mi« uPVC COMXJT.

THE SVRTOTYARD SECLU90N FENCE SHALL BE 
eXTEWCD AS 90M. PART OF THE E»STMC 
SEOUSKM FENCE SWa BE DEUCUSCD 
ACCORDRiGLY.

- OIESEL GENERATOR
- GENERATOR CONTROL AM PROTECTTCN PANa 

- 4BOV UOTOR COHTRCL CENTER

- AUTCREGLOSER CONTROL PNC.
- COCRATCR TRAWrOMXR
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SECTION A

Cu)0PP^BJ^17.J03 scale NT3

L —J 1—

SWITCHYARD
17.303 SCALE

LEGEND:
§—4/0 AW6. ISkV ACSR 

— ISkV XU>C (WCT CA9l£

— IBiV FUSE DISCONNECT SWtW 
MTH LA CCUDMATION 

-TEJOOH INSULATOR 
^ —PIN TYPE. MSULAIOft 
@ —COMPRESSION CLAMP 
0 —STRAW CLAUP 

0 —CROUNO CLAMP 
0 — TERMINATION KIT 
-SEALANT
- I10HU 01 A. uPNC CONOIAT 
- CONDUIT SUPPORT
- SOFT. STEa POLE 
- CROSSARM. STEEL HOC 
-BRACE. STEEL HOC 
- LV MSULATNO 9IRCU0 
- HV INSULA TWO SHROU)

NOTES:
1. ALL CRIEN90NS POCATEO ARC M MAUMCTERS UNLESS 

OTHERMse SPEOnCD.
2. ALL STRUCTURES t BRWEN LINES ARE OOSTHO AW 

SHALL BE UtUZEO FOR THE INTERFACPIO OF THE 
SUPPLED EOUPMENT TO THE IlSkV SYSTEM.

nuuMOFMvmi

NATtOHAL POWER CORPORATION
AGHAM ROAD, OILIMAN. QUEZON CITY
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DETAILS OF TAKE-OFF STRUCTURE (1/2)
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*CW t2MbV* 
eCHC»ATGA TAANSrcmCK

'^SCE OETAlt "A"

tO^CMO ctnc^fT 
OCASDOrt

LOieEMO
rifiot

o DETAIL A
CujOPP^Bj^l 7.30* SCALE KTS

NOTES:
1 moiCAItO CLEAR ANCCS BEnCEN BUS

CONDUCTORS, STEEL POLES AND CROSS ARKS 
SHAa ec THE MIMUUU.

^ ML OIUENSICNS INOfCATED ARE IN UHUUETERS 
UNLESS OTMEWUSE SPEOFIED.

J. TWS ORAWNC 9LA1L BE HORKED valH DO& NOS. 
cJ,0PP-80E-17.301 AX> CujO^-BOE-lT.iOJ.

LEGEND:
§ — 4/0 ARC. IBkV ACER 

— iSkV JQpPC PORCR CABLE 
— I»V PVSC OISCCrKCT SW7CH 

MTH LA COUeiNATICN
-TENSION INSULATOR 

fS) — PIN TTPE. RflULATOR 
0—COMPRESSION CLAUP 
0—STRAW CLAUP 
0—CROUHO CLAUP 
0 — TERUINAnOH KIT 

-SEALANT
- I10UU CIA. uPNC CCNOUT 
-CCNOUTT SUPPORT 
~yjn. STEEL POE 
-CROSSARU. STEEL. KW 
-BRACE, STEEL. WO 
-LV INSULATING 9WOUO 
-HV MSULATMC SHROW

SECTION B • B
Cu)0PP^B^17.3M SOUi NTS

■wnM0Mr«($e«
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rrr LUBE oil! 

PARKING

e.

r'.

EWT :WATER 
TREATMENT 

AREA CHB WALL (VgRiFY)

HOUSE

200i*n
POST

OLD SWITCHYAHOSWITCHYARD EXTENSON

®1 !Ts^; r;5r|
/xCT

StcumoN rcNCC
CJIIMSOl

CONTROL ROOM EXTENSION
(TO D£ UTILtZED) 

A-'y
OLD CONTROL R

'CgwajggD

l|ci csl Llili”
r<; !I•M'-'-j* k.. -'____irl£'11 11___ , v) 11 i, _j-n

11 m G3 Ii lIj
/.’QRKIIJG AREA

COOLING
TOWER

ows

NOTES:
« SMACED CABtX TRENCHES ARE HEW AHO TO BE 

CCHSTROCTED 6T THE SUPPUER.

2. AU EOVRUCNT DRAWN M BROKEN LINES ARC 
EWSTINO. ALL OTHERS ARE R4CLUDEO « THE 
CONTRACT.

J. OETALS FOR THE TTPES OF CABLE TRENCH SHAa 
BE WORKED MTH BIO OHO. Na Cu>0RP-90£-17.J0» 
AND CML WORKS an ORAWINCS.

LEGEND: 
©

©

- oiesa CEMERATOR
- GENERATOR CONTROL AND PROTECTION PANEL 

- 4BCV MOTOR COTRa CENTER

- AUT0RECLO5CR CCNTRO. PANEL
- CENERATW TRANSFCnCR

NATIONAL POWER CORPORATION 
ACHAM ROAD, OUMAN. QUEZON CTTV
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TYPES OF CABLE TRENCH

CT—2CT—1

DETAILS OF CABLE TRAY

90* HORtZONTAL BEND TRAY

^ll=-
MOLD DOWN CtAMP

NUT WASHER

DETAILS OF CABLE TRAY SUPPORT MATERIALS

ANCHOR BOLT

COMOUCTOR «

CROUNOMO CLAUP

HORIZONTAL TEE CABLE TRAY

CABLE TRAY SUPPORT MEMBER

(4mm tfiom, ^or 1/2* >999<y«« w/ V ••p«Aa>OA
tjmm tfom. Mt r»r e>omp

CABLE TRAY SUPPORT

set Dawi.

Dcrw.

BUWO
Slot P».

SIK RAIL RUMSRuns

-Sfle RAIL
STRAIGHT CABLE TRAY LADDER

iMAjAf CAIRWSCM

NOTES: 
1. ARC N UILUUETTRSAIL CUENSWNS NCRCATED 

UNLESS OIHtRWSE Sf^EOFIED.

I DETAAS or CABLE TRENCH SHAH BE REFERRED TO 
OML BIO ORAWINCS.

1 CABLE lAOOER SHALL BE USED FOR THE LATtNG Cf 
POWER CABLES WHILE CABLE TRAYS SHAH. BE USED 
rOR THE LATINO OF CCNTRCL ANO IMSTRUUENTATICM 
CABLES.

4. CABU TRAY SUPPORTS. BRACKETS AW ACCESSORIES 
SHALL BE HOT-DIPPED GALVANIZED STEEL.

5. CABLE TRAY SUPPORTS. BRAWETS AW CONNECTORS 
9IALL HAVE A UIHIUUU THICKNESS OF JCnyil.

6. CABU TRAY LAOOER RUMCS. TEES. AW ELBOW SHALL 
HAVE A THICKNESS CF WT USS THAN 2.0mm.

7. OPEN HOLES SHALL BE TSmmP UHL ESS OTHERWSE 
SPECriED.

NATIONAL POWER CORPORATION 
AGHAM ROAO. DtUMAN. QUEZON CITY
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DETAILS OF EXOTHERMIC WELDING CONNECTION

u»w.Ti:*

DETAIL « A

uii (I mic>**i*

DETAIL • C

MAjnoa

DETAIL • 6

DETAIL •«

DETAIL'S

[l^ppi CO«kC1M

DETAIL'D

wn cnaccN

DETAIL'F

EQUIPMEKT GROUNDING CONNECTION -1

iee/9a/R . oma eo«ucm J \

DETAIL • H

DETAIL* I

EQUIPMENT GROUNDING CONNECTION -2

NOTES:
I AIL niENSCNS nOICATQ) ARC W UUMCTCK UHUSS 

OlHERwa 3‘tOFtET).

1 WSTAUATOH OF NEW WOLNOWC SYSTDJ SHAU 6£ 
WOWED WTX EOUlfVENT OROUNOwe CONNECTWH-l AMO 
DETAILS OF EXOTHERMIC WELDINS CWNECTIOM.

1 CROUNWS CONDUCTOR SHALL BE EVSECCED AT LEAST 
o.eou.

t, ALL EOURMOIT GROUHONC SHAU BE COWCCTEO TO T« 
EXISTMC GROUNOMG HAT.

1 THE SWRUER WAIL PWWOC TW5 (2) TEBWAIS FOR 
EQUnCNT BOOT OUXIHOHC OF ALL MAJOR EOUnCNT (lA 
OCSEL CDCRATOR, CENERATOR CONTROL AND PROTECTION 
PANEL. CENERATOR TRANSCRHER) AAC 9UU S£ 
CCNNECTID TO THE E30STNC/HE* CRC«JNt«C MAT LISWO 
teOMM* NSLLATED COPPER COACOCTCR AW EXOTHERNC 
WELDMC PROCESS.

4. CT/PT, AUTOMATIC CIRCUIT RECLOSER. STEEL POLES AND 
FENCE EARTHING SHALL K PROPER.T CROUNOCO NTH 
S0MM> NSULATCD COPPER COOUCTCR.

i CABLE TRAYS SHALL BE PROPERLY OROUHOCO WIH 22VM1 
INSLLATEO COPPER CONDUCTOR.

8 IF THERE IS NO D35TM0 CRCUNDNS MAT OR MSTAILADON 
OF HER CROUNOWC SYSTEM ON THE PLANT SIE. THE 
SUPPUGt WAU USE CROUWINO ROCS FDR ALL tOlAPUENT 
CROUWNC AS 9IORH ON CCURUENT CRWNtMS 
CONNECTION-Z.

NATIONAL POWER CORPORATION 
AGKAM ROAD, OILMAN. OU62CW CITY

water: wtAtT, CBJIOI', mtauatwia rtf? a ccawwaww <p r i 
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DETAILS OF EQUIPMENT GROUNDING 
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1: 
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j

toot O0<nOL PAHCL 
ttm TO ueOWKK » DMWMCS

FowCT WAMtrom^

WUmiMI MXl (W*)

bbBbB

TO SkV
TArt-OfF
snmeium

nrau axo**™ ccnimi 
aho noTicTicM PANa 

(OCPP)

NOTES:
1. THIS WAWNo IS wTOOCD rw eioww fwosES 

ONLY. THE LOCATION AHO LAYOUT Of »LL THE 
EOUIPHCNT TO BE SUPPLIED SHAU BE PEfERWO 
TO THE OVTL. MEWAHICAL AHO ElICTRlCAt BiO 
DRAWN CS.

2. AH. THE CCTAIS Cf THE T ALLOW HO ESLUPUEHT 
SHAU BE W ACCORDAHCE WTH AU THE TECHNICAL
sPeoncATKjNS inoicatid w this oocuuehi.
NON-CCATLIAHCE TO THE PEOUIREUEHTS 9«a BE 
CROUNOS TOR OISaUAUnCAOCM.

LEGEND:
LCPP - LOCAL CONTSa AHO PROTECTION PANU

CCPP - GENERATOR CWTROL AHO PROTECTION PANEL

CPU - OIQTAl POWER METER

NATIONAL POWER CORPORATION 
AOHAM ROAD, OltIMAN, QUEZON CTTV
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SYSTEM CONFIGURATION
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J
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inte UK
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600

GCPP UNIT'1

N |A1

9

I DPM

GCPM

□ □□□a

S3 CSI CS3 
0 © ©

NOTES:
1. Ml OUENSOHS tOKATeO AK M HUJUTtRS IMESS 

onotwsE SPCcmES.

2. TtC GENERATOR CONTROL AND PR0TEC1KN PANEL 
DKLOfiJRE SMALL BE COLCRED RAL 7032 AND [TS 
Sm SHEET TMCXNESS SHMl BE AT LEAST 2.0 
UUMETERS.

3. THE SUPPUER SHALL PROVDE PROTECTtON MODULE
eOAPPED MTH IHE ENWE-CENERATOR PROTECTKN 
AS SHORN M THE BO ORA WHO Ha
CmOPP-BDE-ITJOl AND ELEC1RKAL HOKi 
TEOMCAL SPEanCARONS.

4. T>C SUPPLIER SHALL OESKN THE CABLE ENTRY IXR 
All THE POWER. CONTROL AND INSTRUUOtTATlOH TD 
BE USED.

S DC SUPPUER SHALL PROWE THE BROCHURES/ 
CATALOGUES OP THE GENERATOR CONTROL AND 
PROTECTION PANa COMPONENTS POR METERWa 
PROTECTION. CONTROL ANO UOMTORNC PURPOSES fOR 
APPROVAL OF NPC

8. THE METERING. CONTROL ANO PROTECTION IN D« 
DRARMQ SHALL BE THE UMUM REOUTOCNTS OF 
DC PANa AND SHAa BE WORKED N ACCOROANCC 
NTH BOTH THE SPEOFICATKNS OF MECHANICAL ANO 
ELECTRICAL WORKS. -

LEGEND:
CtPU - GENERATOR CONTROL ANO PROTECDOH MOCAAE 
CPU - DOTAL POTCR tCTER

C“®1 NATIONAL POWER CORPORATION
AGHAM ROAD, DUMAN, QUEZON OTV
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NBCWVOBVr
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GENERATOR CONTROL ANO PROTECTION 

PANEL (GCPP) LAYOUT
wr 090 on

WlUCl
CM**
IViVIS
OkVKDrr

wot

twoCuyOPP-BDE-T 7J09 wtcAmLusP21Z13B33*

*H* N.T.S. BID DRAWING



J

J

I

J
I

J
I

J

J

LOW WCnOE eU»N3 
NSUOTMC SHtOtO MK rHW/THMt*S

»9«e» oaa

VOO«C€ evSHMQ 
nsmuho sHftouo 
lUf uTiQii nr

19W TK*N9WtfCX 
M««0

=IMi

now ecwwroft
CCWnWC *NQ 

wttttxx 
P<KL <G9^)

TO rv9C ecceuccr
S«T^ VTH tlCKT>»0 
MHVSrCR COttf**TOI

TO QftOUI«tC Utf TO CMUWMO HAT

ISfeV XlA
n«n CARi

i^vc coMwr

10 CWUNOwC utf TO CKXJNOM) IMT

LOW VOLTAGE TERMINATION HIGH VOLTAGE TERMINATION

Cu)OPP-Bp£jl7.313 SCALE NTS cu)OP^ Sale NTS

miuif or«MVX

NOTES:
1. THE NUMBER or POWER CABLES PER PHASE FOR THE 

LOW VOLTACE aV) S«E IS fOR BIOWHO PURPOSES 
ONLY. THE SUPPLIER SMALL VERITY WHAT IS ROCATEO 
IN THE SINGLE LINE DUCRAM AND SHALL PROVIDE 
PROPER CABLE TERMINATION,

2. THE SUPPOER SHAU PROVIDE TERMINATION HT FOR 
THE HIGH VOLTAGE (HV) POWER CABLES ANO SHALL 
DESCN PROPER TERMINATION FOR THE NEUTRAL CABLE

3. THE LV AND W TERMINATIONS SHALL BE PROVIOCO 
WITH SUITABLE INSULATfAS SHROUO. THE INSULATING 
SHROUD SMALL BE MANUFACTURED THROUGH DIP 
MOULDING PROCESS ANO SHALL BE MADE FROM 
FLEXIBLE POLYVWTL CHLORIDE (PVC) MATERIAL, 
SUTTABLE FOR LOW VOLTACE TO HWH VOLTAGE 
APPIKATXINS.

4. THE INSLLATINC SHROUO SHALL BE FLAME RETARDANT. 
CONFORMING WITH THE UL 94 STAHOAHOS ANO SHALL 
BE TYPE TESTED FOR ELECTRIC STRENGTH IN 
ACCORDANCE WITH lEC 60143-1 OR APPROVED 
EQUIVALENT STANDARDS.

NATIONAL POWER CORPORATION 
AOKAM ROAD, OlllMAN, QUEZON CITY
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GENERAL NOTES:
1. THE GENERATOR BEARINGS SHAa BE DESIGNED TO ALLOW MINIMAL STRESS INDUCED IN THE SHAFT, 

GENERATORS RATED 500KW AND BELOW SHAa HAVE A SINGLE OR DOUBLE BEARING DESIGN. 
HOWEVER. GENERATORS RATED ABOVE 5O0KW SHAa ADOPT A DOUBLE BEARING DESIGN.

2. SPACE HEATERS SHALL BE INSTALLED ON THE GENERATOR FRAME TO MAINTAIN 
TEMPERATURE OF THE ENTIRE GENERATOR ABOVE THE DEW POtNT WHI|£ NOT IN USE. 
POWER SUPPLY SHAa BE 120/240VAC SINGLE PHASE AND SHAU BE SOURCED FROM 
THE EXISTING STATION SERVICE TRANSFORMER. AUTOMATIC CONTROL FOR SPACE 
HEATERS SHAa BE INTEGRATED IN THE GENERATOR CONTRa AND PROTECTION PANEL 
(GCPP).

3. TEMPERATURE DETECTORS SHAa BE PROVIDED IN THE STATOR SLOTS AND AT THE ENO 
OF THE VENTlLATINO DUCTS ARRANGED TO RECEIVE HEAT FROM THE HOTTEST SPOT OF 
THE WINDINGS WITH APPROPRIATE CONTACTS FOR MONITORING. ALARM. DETECTION AND 
PROTECTION OF THE WINDINGS PROVIDED AT THE GCPP. AT CERTAIN PRE-SET 
TEMPERATURE (ALARM SETTING). THE TEMPERATURE DETECTOR Wta TRIGGER AN AURM 
SO THAT AN ADJUSTMENT OR ACTION BEFORE ANY INSULATION DAMAGE OCCURS MAY BE 
DONE. THE CIRCUIT BREAKER FOR THE ALTERNATOR Wia AUTOMAHCAaY TRIP IN THE 
EVENT THAT THE TEMPERATURE DETECTORS MEASURE THE WINDING TEMPERATURE TO BE 
ABOVE THE (SHUTDOWN SETTING) VALUE

A. Aa WORKS TO BE DONE AND EQUIPMENT TO BE SUPPUED SHAa BE IN COVPUAHT TO THE LATEST 
PROVISIONS OF THE FOaOWING STANDARDS:

a ANSI/TEEE - AMERICAN NATIONAL STANDARDS INSTITUTE AND/OR INSTITUTE OF EIXCTRICAL 4 
ELECTRONIC ENGINEERS

CJ7 60 - REQUIREMENTS FOR OVERHEAD, PAD-MOUNTED. DRY VAULT AND
SUBMERSIBa AUTOMATIC ORCUIT RECLOSERS AND FAULT INTERRUPTERS FOR AC SYSTEMS 
C5712.20 - STANDARD FOR OVERHEAD-TYPE DISTRIBUTION TRANSFORMER 500KVA ANO 
SMALLER: HIGH VaTACE 34500V ANO BaOW; LOW vaTACE. 7970/13800Y V ANO BaOW 

b. NEUA - NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATICN 
MG 1 - STANDARD FOR MOTORS ANO GENERATORS
WC-5 - THERMOPLASTIC-INSULATED WIRE AND CABLE FOR THE TRANSMISSION ANO 
DISTRIBUTION OF ELECTRICAL ENERGY 
A6 I - MOLDED CASE CIRCUIT BREAKER
1CS2 - INDUSTRIAL CONTROLS ANO SYSTEMS: CONTROLLERS. CONTACTORS AND OVERLOAD 
RELAYS RATED 600VOLTS
ICS - GENERAL STANDARDS FOR INDUSTRIAL CONTROL AND SYSTEMS 
MG-1 - MOTORS AND GENERATORS
UG-2 - SAFETY STANDARD FOR CONSTRUCTION 4 GUIDE FOR SELECTION. INSTAOATION 
ANO USE or ELECTRIC MOTORS ANO GENERATORS 

e. UL - UNDERWRITERS LABORATORIES. INC. (Aa PARTS APPLY)
44 - RUBBER-INSULATH) WIRES ANO CABLES 
83 - THERMOPLASTIC INSULATED WIRES AND CABLES 
508A - INDUSTRIAL CONTROL EQUIPMENT 
1063 - MAOflNE TOOL WIRE (MTW) FOR STRANDED CONDUCTOR ONLY 

d lEC - INTERNATIONAL EUCTRO-TECHNICAL COMMISSION 
60255 - ELECTRICAL REUYS 
60044 - INSTRUMENT TRANSFORMER 
60071 - INSUIARON COORDINATION 
60076 - POWER TRANSFORMERS, PARTS 1-5 
60060 - HIGH vaTACE TEST TECHNIQUE 
62271 - HIGH vaTAGE SWITCHGEAR ANO CONTRa GEAR

60502 - POWER CABLES WTH EXTRUDED INSULATION AND THEIR ACCESSORIES FOR RATED 
VaTAGES PARTS 1 4 2
60694 - COMMON SPEDFICAROM FOR HIGH vaTAGE SWITCHGEAR AND CONTRa GEAR 
STANDARDS

e. NFPA - NATIONAL FIRE PROTECTION ASSOOATION
272 - STANDARD METHOD OF TEST FOR FIRE ANO SMOKE CHARACTERISTICS OF WIRES AND 
CABLES

f, ASTM - AMERICAN SOOETY FOR TESTING ANO MATERIALS 
a ISO - INTERNATIONAL STANDARDS ORGANIZATION

9001 - OUAUTY SYSTEM UOOa FOR OUAUTY ASSURANCE IN DESIGN/DEVELOPMENT. 
MANUFACTURE ANO TESRNG
9002 - OUAUTY SYSTEM MODEL FOR OUAUTY ASSURANCE IN PRODUCTION. INSTALLATION 4 
SERVICING

h. PEC - PHILIPPINE ElfCTRICAL CODE

5 THE SUPPLIER'S EQUIPMENT TO BE SUPPLIED SHAa BE SUBJECT TO Aa TESTS AND INSPECTION TO 
ENSURE THE SATISFACTORY PERFORMANCE OF Aa THE EQUIPMENT. Aa THE TESTS ANO INSPECTION 
SHAa BE DONE WITH HO AOOIHONAL COST TO NPC ANO SHAa BE COMPUANT TO THE 
REQUIREMENTS OF THIS TENDER:

a EW-4.14 INSPECTION ANO TESTING FOR AC GENERATORS 
b EW-5.8 TESTS TO BE PERFORMED FOR POWER TRANSFORMERS 
c. EW-10.0 FACTORY ASSEMBLY AND" TESTS

6. NON-COMPUANCE TO THE REQUIREMENTS STATED IN THIS TENDER SHAa BE GROUNDS FOR 
DISQUALIFICATION.
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