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c.

1.

National Power Corporation
INVITATION TO BID 

PUBLIC BIDDING - BCS 2022-0559

The NATIONAL POWER CORPORATION (NPC), through its approved 
of CY 2022 intends to apply the sum of fPlease see schedule be1ov>/^ being the 
for the Contract (ABC) to payments under the contract. Bids received in excess of the ABC shal 
automatically rejected at Bid opening.

Corporate Budget 
Approved Budgst 

be

PR Nos./PB Ref No. & 
Description

HO-PIB22-010 / 
PB220808-HG00295 (PB2)

Supply, Delivery, 
Installation. Test and 
Commissioning of 1 x 
100kW Modular Diesel 
Generating Set and 
Associated Electrical 
Equipment for 
Mababangbaybay DPP, 
Claveria Burias island, 
Masbate

Similar Contracts

Supply, Delivery, 
Installation. Test and 
Commissioning or 
Construction of Power 
Facilities, Installation, 
Test and
Commissioning of “Unit 
Diesel Generator - 
Transformer" with 
generator capacity of at 
least 100kW Prime or 
Continuous Power and 
Associated Power 
Transformer of at least 
150 kVA rating

Pre-bid
Conference

24 August 
2022 

9:30A.M

Bid
Submission / 

Opening

08 September 
2022 

9:30 A.M

ABC/ Amt. of 
Bid Docs

P 7,065,000.00 
P 10,000.00

SO-OPD22-008 /
PB220908-HG00353

Supply, Delivery,
Installation, Test and 
Commissioning of Six (6) 
Units of Modular Diesel 
Generating Sets for 
Bilangbilangan DPP (New 
Site) and Pangapasan DPP 
Including Associated 
Electrical Equipment under 
Package 33

Supply, Delivery, 
Installation, Test and 
Commissioning or 
Construction of Power 
Facilities, Installation, 
Test and
Commissioning of “Unit 
Diesel Generator” with 
generator capacity of at 
least 20kW Prime or 
Continuous Power

24 August 
2022 

9:30A.M

08 September 
2022 

9:30 A.M
P 22,746.900.00/ 
P 25,000.00 ^ I

Venue: Kanao Function Room, NPC Bldg. Dlliman, 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) frorn 
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 frorn 
the date of submission & receipt of bids!

HO-PIB22-010 Two Hundred Forty (240)
Calendar Days Fifteen (15) Years ! ;

SO-OPD22-008 Two Hundred Forty (240)
Calendar Days Fifteen (15) Years

AFG-LOG-002.F03 
Rev.No.O 
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Invitation to Bid - 6CS 2022-0559

3. Bidding will be conducted through open competitive bidding procedures using a non-discretiohary 
upass/fair criterion as specified in the 2016 revised Implementing Rules and Regulations (IRR) 
Republic Act (RA) No. 9184.

Bidding is restricted to Filipino citizens/sole proprietorships, partnerships, or organizations with at leal^t 
sixty percent (60%) interest or outstanding capital stock belonging to citizens of the Philippines, and to 
citizens or organizations of a country the laws or regulations of which grant similar rights or privileged to 
Filipino citizens, pursuant to RA 5183.

4.

5.

Prospective Bidders may obtain further information from National Power Corporation, Bids and Contracts 
Services Division and inspect the Bidding Documents at the address given below during office hours 
(8:00AM to 5:00PM), Monday to Friday. I

A complete set of Bidding Documents may be acquired by interested Bidders from the given address and 
website(s) and upon payment of the applicable fee for the Bidding Documents, pursuant to the latest 
Guidelines issued by the GPPB. Bidding fee may be refunded in accordance with the guidelines based on
the grounds provided under Section 41 ofRA. 9164 and its Revised IRR.

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

Only registered bidder/s shall be allowed to participate for the conduct of virtual pre-bid conference. 
Unregistered bidders may attend the Pre-Bid Conference at the Kahao Room, NPC subject to | the 
following: i

I ' I
i ! I

a. Only a maximum of two (2) representatives from each bidder / company shall be allowed jto
participate during the virtual pre-bid conference. j 11

b. A “No Face mask / No Entry" policy shall be implemented in the NPC premises. Face mask ^hall
be 3-ply surgical or KN95 mask type. i 11

c. The requirements herein stated including the medium of submission shall be subject to GPPB
Resolution No. 09-2020 dated 07 May 2020 i !

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

7. Bids must be duly received by the BAG Secretariat through (i) manual submission at the office address 
indicated below; (ii) online or electronic submission before the specified time stated in the table above 
for opening of bids. Late bids shall not be accepted. 1 I

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

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

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

AFG-LOG-002.F03 
Rev.No.O 
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Invitation to Bid > BCS 2022-05 59

11. For further information, please refer to:

Bids and Contracts Services Division,
Logistics Department
BIR Road cor. Quezon Avenue 
Diliman, Quezon City
Tel Nos.; 8924-5211 and 8921-3541 local 5611/5504 
Fax No.: 8922-1622
Email: bcsd@napocor.gov.ph / bcsd_napocor@yahoo.com

12. You may visit the following websites:

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

RGNE B. BARRUELA I
Vice President, Corporate Affairs Group and 

Chairman, Bids and Awards Committee i

AFG-LOG-002.F03 
Rev.No.O 
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I
I

i

1. Scope of Bid

The National Power Corporation (NPC or NAPOCOR) wishes to receive Bids for the 
SUPPLY. DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF SIX (6) 
UNITS OF MODULAR DIESEL GENSETS FOR BILANGBILANGAN DPP (NEW SITE) 
AND PANGAPASAN DPP INCLUDING ASSOCIATED ELECTRICAL EQUIPMENT 
UNDER PACKAGE 33, with identification number VisP21Z1303Se.

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 V! (Technical Specifications).

2. Funding Information

2.1. The GOP through the source of funding as indicated below for CY 2021 in the 
amount specified in the Invitation to Bid.

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

3. Bidding Requirements

The Bidding for the Project shall be governed by all the provisions of RA No. 9184 and 
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 Biddinq 
Documents.

4. Corrupt, Fraudulent, Collusive, and Coercive Practices

The Procuring Entity, as well as the Bidders and Suppliers, shall observe the highest 
standard of ethics during the procurement and execution of the contract. They or 
through an agent shall not engage in corrupt, fraudulent, collusive, coercive, and 
obstructive practices defined under Annex “1” of the 2016 revised IRR of RA No.'9184 
or other integrity violations in competing for the Project.

NATIONAL POWER CORPORATION MTB-1
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5. Eligible Bidders

5.1.

I
I

5.2.

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

Foreign ownership exceeding those aliowed 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.

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

Origin of Goods

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

Subcontracts

5.3.

7.1.

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 ITB Clause 5 to the implementing or 
end-user unit.

Subconlractirig 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 m IMTB-2
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8. Pre-Bid Conference

The Procuring Entity will hold a pre-bid conference for this Project on the specified date 
and time and either at Its physical address and/or through videoconferencing/webcastinq 
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 Bidders SLCC as indicated in ITB Clause 5.3 should have been completed
within Fifteen (15) Years prior to the deadline for the submission and receipt of 
bids. r

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

11. Documents comprising the Bid: Financial Component

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

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

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

NATIONAL POWER CORPORATION
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I

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

12. Bid Prices

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

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

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

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

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

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

b. For Goods offered from abroad:

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

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

13. Bid and Payment Currencies

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

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

14. Bid Security

14.1. The Bidder shall submits 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 frorn 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
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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

19.1

19.2.

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.

NATIONAL POWER CORPORATION
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19.3.

19.5.

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

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

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. \vhich must be sufficient for the total of the ABCs for all the lots or 
items participated in by the prospective Bidder. For bidders submitting the 
committed Line of Credit, it must be at least equal to ten percent (10%) of the 
ABCs for all the lots or items participated in by the prospective Bidder.

20. Post-Qualification

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

21. Signing of the Contract

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

NATIONAL POWER CORPORATION rPii l-ITB-6
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SECTION III - BID DATA SHEET
ITB

Clause
5.3 For this purpose, similar contracts shall refer to Supply, Delivery, Installation,

Test and Commissioning or Construction of Power Facilities, Installation, Test 
and Commissioning of “Unit Diesel Generator” with generator capacity of at 
least 20 kW Prime or Continuous Power.

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.

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

10.4 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 durinq
Post-Qualification:

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

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

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

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

1. Contract/Purchase Order

2. Certificate of Acceptance; or Certificate of Completion: or Official Receipt 
(O.R): or Sales Invoice
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The prospective bidders shall declare its Joint Venture partner during the
purchase of bid/tender documents. Any single bidder/s who already 
procured/secured the bidding documents but want to avail the Joint Venture 
Agreement (JVA) shall inform the BAC in writing prior to the bid opening for 
records and documentation purposes. Failure to do so shall be a ground for 
disqualification/non-acceptance of its bid.

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

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

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

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

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

12

14.1

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

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

a) The amount of noUess two percent (2%) of ABC. if bid security is in cash, 
cashier’s/manager’s check, bank draft/guarantee or Irrevocable letter of 
credit; or

b) The amount of not less than five percent (5%) of ABC. if bid security is in 
Surety Bond.
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19.3 The goods are grouped together in one (1) lot and will be awarded to one (1)
bidder in one complete contract. Partial bid is not allowed.

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

DESCRIPTION ABC (PhP)
a. Generating Setfs) 8,361,600.00
b. Other Mechanical Works 3.495,300.00
c. Other Electrical Works 1,804,600.00
d. Civil and Architectural Works 5.484,100.00
e. Spare Parts and Standard/Special Tools 1,787,900.00
f. Miscellaneous Work 1,813,400.00

TOTAL ABC 22,746,900.00

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

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

Fuel Consumption Cost;

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

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

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.

19.5

20.1 Additional documents to be submitted during Post-Qualification:

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

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

f. Drawings and documents to be submitted during post-qualification process 
Sections M-3.0 to M-5.0 for Mechanical Works and Sections E-3.0 to E-12.0 
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

2.2.

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

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

Performance Security

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.

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
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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.

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

5.2

In order to assure that manufacturing defects shall be corrected by the Supplier, 
a warranty shall be required from the Supplier as provided under Section 62 1 
Of the 2016 revised IRR of RA No. 9184.

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

I

6. Liability of the Supplier

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

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

NATIONAL POWER CORPORATION
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GCC
Clause

1 Delivery and Documents -

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

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

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

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

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

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

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

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

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

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

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

For Goods supplied from abroad:

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

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

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

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

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

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

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

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

(viii) Original and four copies of the Manufacturer’s and/or Supplier's warranty 
certificate including ali 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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^ Additional requirements specified in Section VI - Technical 
Specifications, if any.

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

Spare Parts -

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

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

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

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

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

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

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

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

Packaging -

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

The packaging, marking, and documentation within and outside the packages 
shall comply strictly with such special requirements as shall be expressly
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provided for in the Contract, including additional requirements, if any, specified
below, and in any subsequent instructions ordered by the Procuring Entity.

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

Name of the Procuring Entity 
Name of the Supplier 
Contract Description 
Final Destination 
Gross weight
Any special lifting instructions 
Any special handling instructions 
Any relevant HA2CHEM classifications

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

Transportation -

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

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

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

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

2.2

Intellectual Property Rights -

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

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

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

All progress payments shall first be charged against the advance payment until 
the latter has been fully exhausted.

The terms of payment shall be as follows:

1) For Supply and Delivery Pay items:

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

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

(c) On Acceptance: The remaining twenty percent (20%) of the Contract 
Price of the delivered Goods shall be paid to the Supplier within sixty 
(60) days after the date of submission of the acceptance and 
inspection certificate for the respective delivery issued by the 
Procuring Entity’s authorized representative. In the event that no 
acceptance certificate is issued by the Procuring Entity's authorized 
representative within forty five (45) days after successful test and 
commissioning, if required, the Supplier shall have the right to claim 
payment of the remaining twenty percent (20%) subject to the

______Procuring Entity’s own verification of the reasonfs) for the failure to
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issue documents (vii) and (viii) as described in the SCC provision on 
Delivery and Documents.

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

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

(b) On Delivery: Eighty percent (80%) of the price of the delivered Goods, 
excluding price for installation, test and commissioning shall be 
considered for payment, less the total amount of advance payment, if 
any and other deductions. If the amount is sufficient to fully recoup the 
advance payment, the remainder after deductions shall be paid to the 
Supplier within sixty (60) days after the date of receipt of the Goods 
and upon submission of the documents (i) through (vi) specified in the 
^ 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

NATIONAL POWER CORPORATION
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3.2

I

1.

4.

the Goods and upon submission of the documents (i) through (vi) 
specified in the SC_C 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 dale 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

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

Company Name 
Correct amount of the Bond 
Contract/Purchase Order Reference Number 
Purpose of the Bond:
“To guarantee the faithful performance of the Principal’s obligation to 
undertake (Contract/Purchase Order Description) in accordance with 
the terms and conditions of {Contract No. & Schadulo/Purchase Order 
No.) entered into by the parties."

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

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

Other required conditions in addition to the standard policy terms issued 
by the Bonding Company:

i. The bond is a penal bond, callable on demand and the entire amount 
_ thereof shall be forfeited in favor of the Obligee upon default of the

NATIONAL POWER CORPORATION
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III.

Principal without the need to prove or to show grounds or reasons for 
demand for the sum specified therein:

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

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

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

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 - AIRO)

Where:
GRO X 2

TCP - Total Coritract price for one DG Set (Item 1 ofthe Bid Price Schedule) 
^TRO- Actual Tested Rated Output of the DG Set at site corrected to ISO 

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

2. Penalty for Failure to Meet Guaranteed Fuel Rate

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

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

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

NATIONAL POWER CORPORATION
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Where:

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

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

3. Penalty for Failure to Meet Transformer Guarantees

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

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

NATIONAL POWER CORPORATION
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PARTI - TECHNICAL SPECIFICATIONS

GW - GENERAL WORKS
GW-1.0 GENERAL

I
This section covers the general technical requirements for furnishing of all 
supervision, labor, materials, supplies, tools and equipment and other incidentals 
required for all the works specified herein and shown on the accompanying 
drawings or otherwise directed by NPC to complete the Supply, Delivery, 
Installation, Test and Commissioning of Six (6) Units of Modular Diesel 
Generating (DG) Sets for Bilangbilangan DPP (New Site) and Pangapasan 
DPP including Associated Electrical Equipment which consist mainly of the 
following:

Table 1,0

I

I

EQUIPMENT/FACILITIES TO BE SUPPLIED/INSTALLED BY SUPPLIER

Plants
No. and 

Capacity of 
Prime Duty DG 

sets, (kW)

No. of Generator 
Control and 
Protection 

Panels. (Sets)

Power, 
Control and 

Instrumentation 
Cables. (Lot)

Voltage Rating 
and

Connection
(V)

Bilangbilangan DPP 4x20 4 1 240 & 1-phase
Pangapasan DPP 1 x30 & 1 x20 2 1 240 & 3-phase

Total No. of DG sets
5 X 20 kW
1 X 30 kW

6

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

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

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

The Supplier shall be fully responsible for its work in the design, manufacturing, 
assembly, documentation, reports, corrosion protection, shop testing, 
preparation for shipment, reinforcement of roads and bridges as deemed 
necessary, field testing and commissioning, warranty provisions and compliance 
with the applicable codes and standards and the requirements of this 
specification.

NATIONAL POWER CORPORATION VI-GW-1
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I

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

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

GW-1.1 Project Description

The Project calls for supply, delivery, installation, test and commissioning of Six 
(6) sets of Modular DG sets including Associated Electrical equipment as 
summarized in Table 1.0 of Clause GW-1.0.

Each generating set shall be designed for Prime operation as defined in ISO 
8528, capable of delivering Guaranteed Prime Power Outputs of 20 kW and 30 
kW measured and/or adjusted to the Reference Site Conditions in Clause MW- 
4.1 of the Mechanical Works specifications.

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

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

Each generating set shall be provided with separate Generator Control and 
Protection Panel to be installed in the existing control room and in 
containerized/pre-fabricated control house as shown on the drawings.

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

GW-1.2 Project Location

The project which consists of 5 x 20 kW and 1 x 30 kW Modular DG sets including 
Associated Electrical Equipment shall be located in existing plant in Pangapasan 
and new site in Bilangbilangan. Tubigon in the province of Bohol.

I
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Table 1.2 below shows the existing mode of transport from ports of Manila to 
plant sites, subject to verification by the Supplier.

Table 1.2
1 tXISTING MODE OF TRANSPORT FROM PORT

PLANT I 1 1 2 1 3 1 4 5
1. Bilangbilangan, 

Tubigon, Bohol
Manila . 

Pier
S-

Tagbilaran
Pier

L-Tubigon 
Pier

S-S-
Bilangbilangan

Island
L-Piant

Site
2. Pangapasan DPP,

Pangapasan Is., 
Tubiaon, Bohol

Manila
Pier

S-
Tagbilaran

Pier
L-Tubigon 

Pier
S-S-

Pangapasan
Island

L-PIant
Site

GW-1.3 Project Duration

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

I

I

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 
requirernents 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 also be responsible to assess and determine all and every work 
and service although not specifically detailed but are deemed required to fully 
comp ete 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 
corriplete the works shall be included in the bid proposal. Any and/or all expenses 
ansmg 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.

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

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

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

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

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

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 
TOntroI setting and electro/digital governing system including other 
digital components that require exclusive programs from the 
Manufacturer with free update throughout the operating life of the 
generating set.

The Supplier 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.

IlI?!1ifCrPe(0f.W0LkS Sha,, consist of the design, furnishing/supply, delivery, 
installation, test and cornmissioning of modular DG sets and auxiliaries, electrical 
equipment and associated civil/architectural works, but not limited to the 
following:

c)

d)

GW-2.2 Architectural Works

a) Supply and installation of containerized/pre-fabricated control rooms 
(collapsible type) — Bilangbilangan;

b) All insulation works;

c) Ceiling Works;

NATIONAL POWER CORPORATION
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d) Fenestration Works;

e) Concrete and Masonry Works;

f) All painting and varnishing works;

g) Supply and Installation of roofing and siding sheets for Hazardous Waste 
Storage and Fuel Oil Receiving Area - Bilangbilangan;

h) All other works and services required to complete the project as specified 
in the relevant specific technical specifications of Architectural Works.

GW.2.3 Civil Works
a) Mobilization,

b)

c)

d)

e)

f)

9)

h)

i)

J)
k)

l)

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

Site development and grading to required elevations of designated 
equipment location/areas for modular generating sets and other facilities in 
accordance with the details shown on the drawings;

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

Construction of reinforced concrete foundation for prefabricated control 
room including all required structural excavation, backfill and proper 
disposal of all excess excavated materials;

Construction of reinforced concrete foundation for hazardous waste 
storage and fuel oil receiving area including all required structural 
excavation, backfill and proper disposal of all excess excavated materials;

Furnishing and installation of drainage systems and appurtenant 
structures;

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

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

Complete construction of perimeter fences (barbed wire and CHB) 
including vehicular gate and ramp;

Laying gravel at the DG sets areas;

Supply and erection of 20 ft flag pole including painting, foundation & 
accessories;

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

NATIONAL POWER CORPORATION m VI-GW-5
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m) All Other works and services required to complete the project as specified 
in the relevant specific technical specifications of Civil Works

I
I

I
I

I

I
I

I
I
I

GW>2.4 Mechanical Works

The scope of work shali cover the supply, delivery, installation, test and
commissioning of the DG sets and its auxiliaries including balance-of-plant.

a) Five (4) sets of 20 kW Guaranteed Prime Power Output Diesel Generating 
sets, 1800 rpm maximum, in-line multi-cylinder arrangement, 240 V, 1- 
phase, 60hz, turbocharged or naturally aspirated per manufacturer's 
standard, charged air cooler, electronic governor, direct injection, sound 
attenuated and weatherproof enclosure and complete with auxiliary 
equipment, engine mounted selective control/monitoring and protection 
panel, battery system with charger, including anchor/foundation bolts and 
other devices/accessories as described in the relevant technical 
specifications - BHangbilangan;

b) One (1) set of 20 kW and one (1) set of 30 kW Guaranteed Prime Power 
Output Diesel Generating sets, 1800 rpm maximum. In-line multi-cylinder 
arrangement, 240 V, 3-phase, 60hz, turbocharged or naturally aspirated 
per rnanufacturer’s standard, charged air cooler, electronic governor, direct 
injection, sound attenuated and weatherproof enclosure and complete with 
auxiliary equipment, engine mounted selective control/monitoring and 
protection panel, battery system with charger, including anchor/foundation 
bolts and other devices/accessories as described in the relevant technical 
specifications - Pangapasan DPP;

c) One (1) unit of 1.000L elevated fuel day tank for each generating set, 
complete with accessories, associated structural supports, isolation valves! 
50 liters per minute @ 10 meters discharge head cast Iron double acting 
rotary hand pump with flexible hose of appropriate materials and size, 
instruments and other accessories as shown on the bid drawings. The fuel 
day tank shall be provided with high and low level alarm contacts for 
annunciation In the generator control and protection panel;

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

NATIONAL POWER CORPORATION VI-GW-e
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generated load are already exported to the grid/consumers) shall be 
supplied by NPC;

f)

9)

h)

i)

k)

I)

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

Supply and delivery of ali required spare parts Including labor and travel 
time necessary for repair works (consumables are by supply and delivery 
oniy) during the warranty period.

The supply shall include all spare parts specified in the technical 
specifications and Technical Data Sheets including replacement parts 
which are consumed during the test and commissioning;

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

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

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.

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

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

One (1) unit of Window Type Air Conditioner (Inverter), 11,000 kj/h 
minimum cooling capacity for Containerized Control Room (Bilangbilanqan 
only):

One (1) unit of Wall mounted Exhaust Fan for Containerized Control Room’ 
toilet, 100 m3/h minimum capacity, propeller type, direct motor driven. 
220V, 60 hz, 1-phase power supply for all air conditioning and ventilation 
units, ali complete with mounting accessories and controls (Bilangbilangan 
only);

I
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One (1) lot of Domestic Water Supply System consisting of 1.0 m3 Water 
Storage Tank/Rain Water Collector, pipes, valves, pipe fittings, gaskets, 
flanges, pipe supports, excavation and backfilling of embedded pipes and 
other pipe accessories including disinfection of the system (Bilangbilangan 
only):

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

o) All other works and services to complete the project.

GW-2.5 Electrical Works

a) Supply, Installation and test of 4 x 20 kW, 240 V. 1-phase, 60 Hz Modular 
AC Generator and associated auxiliary electrical equipment;

b) Supply. Installation and test of 1 x 30 kW & 1 x 20 kW. 240V, 3-phase, 
60Hz, Modular AC Generator and associated auxiliary electrical 
equipment:

c) Supply, installation and test of Generator Control and Protection Panels 
equipped with monitoring, metering, control, protection and synchronizinq 
equipment/devices:

d) Suppiy of Spare Circuit Breakers for each DG Set rating:

e) Supply, installation and test of 240V, 1-Phase, 60 Hz, Main Distribution 
Panel;

f) Supply, installation and test of Kilowatt-Hour Demand Meters and 
accessories;

g) Supply and installation of Take-off Structure including line materials and 
hardware;

h) Supply, laying and test of Power, Control and Instrumentation Cables 
including ground conductors and other appurtenances required for the 
interfacing of supplied equipment:

i) Supply, installation and test of Grounding System Including ground 
conductors, ground rods, weld metal powder and other groundinq 
accessories:

i) Supply, installation and test of Lighting and Power System;

k) Supply, installation and test of Conduit System Including boxes, fittinqs and 
accessories;

l) Supply and Delivery of Spare Parts and Tools;

I
NATIONAL POWER CORPORATION
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m) Supply, delivery, installation and lest of two (2) sets of Job Site Cameras to 
be installed before the start of construction and/or installation of equipment; 
and

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

GW-2.6 Other Works and Services

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

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

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

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

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

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

d) After contract award and prior to procurement/contract implementation, 
submit five (5) sets of drawings and documents for approval of materials 
and equipment such as dimensioned assembly drawings of generating 
sets and its auxiliary equipment, sound attenuated and weatherproof

NATIONAL POWER CORPORATION VI-GW-9
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enclosure, schematics and wiring diagrams, control and protection panels, 
transformers, interconnecting diagrams identifying terminal numbers, test 
procedures, training program, draft of O & M manuals and other 
documents specified in Clause GW-6.3.

Six (6) sets of Approved Operation and Maintenance Manuals per Plant 
site that include Part List and Preventive Maintenance Schedule during the 
life span of the DG sets shall be submitted prior to test and commissioning;

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

I

I

I
I

GW-3.0 DESIGN AND DUTY CONDITIONS 

GW-3.1 Site Conditions

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

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

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

Elevation above sea level 
Ambient temperature 
Barometric pressure 
% Relative humidity 
Design for seismic loads 
Maximum Wind Velocity

0 to 500 M 
up to 45eC
0.974 -1.03kg/cm2abs 
up to 85%
Seismic zone factor 0.4
250 km/hr and/or as specified in the latest
edition of National Structural Code of the
Philippines

NATIONAL POWER CORPORATION
VI-GW-10
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There are two (2) pronounced seasons in the province, the dry and wet season. 
The wettest months are from August to November. The other months of the year 
are generally dry with occasional rain showers.

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

GW-3.2 Earthquake and Wind Design Requirements

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

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

The plant and equipment required under this contract shall meet the seismic 
design requirement for earthquake conditions 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 ail 
equipment, or its supporting structure which has modes of vibration or 
components with modes of vibration with a natural period lonqer than 0 1 
seconds be identified.

Provision shali be made for seismic movement by providing seismic movement 
joints between components that are interconnected and may have different 
vibratory characteristics. These joints shall be capable of withstanding the sum
of Ju6 Viaxirnijrn deflecti°n of each component resulting from a desian 
earthquake. s

The plant and equipment under this contract shall meet the requirements for a 
wi^nd velocity of ncM less than 250 km/hr gust and/or as specified in the latest 
edition of National Structural Code of the Philippines.

GW-3.3 Sound Control

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

The sound pressure level for the modular type DG set and auxiliary equipment 
sha I not exceed 85 dBA at 1 meter distance from any point around the unit’s 
enclosure and source respectively.

Sound pressure levels shall be indicated in the Suppliers proposal for review and 
evaluation Dy NPO.

NATIONAL POWER CORPORATION Vl-GW-11
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If the Supplier expects the maximum sound level of the equipment to exceed the 
specified level at a distance of 1 meter, the Supplier shall use acoustical 
treatment features, subject to NPC’s review and acceptance, to achieve the 
sound control design objectives.

GW-3.4 Emission Standards

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

Pollutant
Max.

Permissible 
Limit (ma/Ncm)

Method of Sampling Method of Analysis

NOx 2000 as NO2 USEPA Methods 1 
thru 4 & Method 7

Phenol-disulfonlc Acid 
Method or as per sampling 

methnri

SOx 700 as SO2
USEPA Methods 1

thru 4 & Method 6 or
8 as aoprooriate

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

sPec'^'ca^i°n for th® diesel fuel oil to be used by the diesel engine units 
will be as follows:

1 Property Unit ASTM
Method Min. Max.

1. Density© 15 C kg/L D-1289 0.82 0.88
2. Kinematic Viscosity @ 40 °C cSt D-445 1.7 5.5
3. Flash point °C {°F} D-93 55(131)
4. Pour Point °C (°F) D-97 10(50)
5. Cloud Point °C (OF) D-2500 16

(60 8)6. Ash %wt. D-482 0.01
7. Sulfur %wt. D-4294/D-

129
0.3

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

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

11. Others
a) Distillation Temp. 90%

Recovery °C D-86 370
b) Carbon Residue, 10%

Bottoms % wt. D-4530-85 0.35
c) Cetane Index D-976 45

WER CORPORATION------------------------------------------------------------ - .s-VI-GW-12
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Property Unit ASTM
Method Min. Max.

0) A551M Colour D-1500 5.0
e) Sediment (by extraction) . % wt. D-473 0.01
f) Copper strip corrosion, 3h at

50 °C ASTM D-130 No. 1

g) FAME content % vol.
PNS EN
14078

modified
1.7

h) Methyl laurate (C12 ME) %wt.
PNS EN 
14331 

modified
0,8

i) Free Water % vol. 1.0

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

GW-3.6 Torsional Critical Speeds

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

GW-3.7 Plant Operating Characteristics

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

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

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

b) At no time during any loading sequence shall the voltage 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 
overepeed trip nor shall rejection of the largest single load, when the 
unit Is carrying the maximum load, cause a speed rise in excess of 15% 
of rated speed.

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

NATIONAL POWER CORPORATION
VI-GW-13
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Each DG set shall be designed for remote start-up and speed control including 
automatic and manual control. It shall be equipped with all necessary 
instrumentation to provide adequate monitoring and control of the unit under all 
operating conditions Including “standby".

The start-up operation of the unit shall generally be performed remotely from the 
generator control and protection panel (to be installed in the existing control 
room/containerized 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 shall be capable of operation at fraction of its rated speed and at no 
load for reasonable periods of time as recommended by the Manufacturer. If the 
speed at which idle operation is permissible is lower than the rated speed, the 
Supplier shall state both the idle speed and the minimum load required at rated 
speed for satisfactory operation of the unit.

During the above condition, engine and generator design, i.e. overspeed, over & 
under frequency capability & relay setting, must be fully coordinated and made 
compatible with the generator excitation limits to ensure that the generator does 
not suffer damage due to over excitation. Prime field flashing and other 
frequency related events.

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

Vibration and over-speed requirements shall be met by the DG set as follows;

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

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

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

c.1

C.2

I
I
I

Full short-time load rejection; plus

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

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

GW-3.8 Power System Characteristics

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

NATIONAL POWER CORPORATION V|-GW-14
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The power system with which parallel operation may be required shail have the 
foliowing characteristics;

a) Voitage variation : +5% Nominal Voitage: 240 volts, 30 and 10

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

GW-3.9 Service Life

The diesel generating sets and its auxiliary equipment shali be designed based 
on a minimum sewice 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.

I
I
I
I

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.

AH rnaterials shall comply with the latest revisions or editions of the specified 
k a!kIrf/!'”S '0r eac^ niaterial specification unless otherwise specified or permitted 
by NPC. The materials selected shall be appropriately matched to other items 
cornplying with all applicable regulations, quality and dimension standards. All 
materials or components used shall be tested in conformance with the applicable 
specifications and purchased with certified mechanical and chemical properties.

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

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

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

NATIONAL POWER CORPORATION
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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 speciHed In 
the relevant specifications. Experience less than what Is required will be around 
for rejection.

GW-4.2 Applicable Codes and Standards

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

I

I

I
I

I
I

ABS
ASTM
ASME
AWS
B5I
CE

CSA
DEMA
DIN
FM
HIS
IBC
ICS

lEC

IEEE
ISO
JEC
JEM
JIS
LR

American Bureau of Shipping 
American Society for Testing and Materials 
American Society of Nhechanical Engineers 

American Welding Society 
British Standards Institute 

European Commission 

Canadian Standard Association 
Diesel Engine Manufacturer’s Association 
Deutsches InstitutfurNormung 
Factory Mutual Engineering 
Hydraulic Institute Standards 
International Building Code
General Standards for Industrial C^ontrol and Systems 
Mg-1 - Motors and Generators
Mg-2 - Safety Standard for Construction & Guide for

Selection, Installation and Use of Electric Motors and 
Generators

International Electrotechnical Commission 

60044 - Instrument Transformer
60071 - insulation Coordination
60060 - High Voltage Test Technique
Integrated Institute of Electrical Engineers 

International Organization for Standardization 
Japanese Electrotechnical Committee 
Japan Electrical Manufacturer's Association 
Japanese Industrial Standard 
Lloyd's Register

NATIONAL POWER CORPORATION
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I

I

I

NEC National Electrical Code
NEMA National Electrical Manufacturer’s Association

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

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

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

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

NKK Nippon Kaiji Kyokai
OHSAS Occupational Health and Safety Assessment Series
PEC Philippine Electrical Code

SSPC Steel Structures Painting Council
TEMA Philippine Electrical Code

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

Assemblies

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

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

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

In Mse of conflicting requirements between authorities cited above or between 
a^honti^ 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.

NATIONAL POWER CORPORATION
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I

I

I

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.

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 
C^res or other components which are laminated, or which cannot be rustproof, 
shall have all the expected parts thoroughly cleaned and heavily enameled* 
lacquered or compounded.

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

The use of iron and steel is to be avoided in instruments and electrical relays 
wherever possible. Steel screws, when used, are to be zinc, cadmium or 
chromium plated or, when plating is not possible owing to tolerance limitations,
a,re. j ,^e con'os'on*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 
matenals, e.g. phosphor bronze or nickel silver, as far as possible.
Pivots and other parts for which non-ferrous material is unsuitable are to be of 
approved rustless steel where possible.

NATIONAL POWER CORPORATION
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GW-4.4.4 Fabric, Cork, Paper, Etc.

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

GW*4.4.5 Adhesives

Adhesives are to be specially selected to ensure the use of a type that is 
Impervious and resistant to attack of mildew and Insects. Synthetic resin cement 
only shall be used for joining wood.

GW<4.5 Interchangeability

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

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

GW-4.6 Workmanship

Workmanship shall be of first class quality and In accordance with the best 
modern engineering practice for the manufacture, assembly, test and 
comrriissioning of eqiiipment, 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

I

I

EQUIPMENT MARKING, NAMEPLATES AND MISCELLANEOUS 
REQUIREMENTS

GW-5.1 Nameplates

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

Nameplates generally contain the brief technical specifications or characteristics 
of each component or equipment has been designed to operate and shall include 
the f^lowing: manufacturer’s name, type of equipment, serial number, year of 
manufacture, weight. Standard Plant Identification Number (SPIN) if 
assigned/designated by NPC or indicated on drawings and other relevant 
information in compliance with applicable standards. Nameplate of the 
generating set shall also indicate the “Prime’’ kW Ratings. Any special

NATIONAL POWER CORPORATION
VI-GW-19

II



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DEUVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

V!sP21Z1303Se

I

I

instructions shall also be shown and suitably attached, as much as practicable, 
to the equipment or other visibie iocation near the subject equipment.

For other major components, i.e. pumps, motors, etc., the following shali 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 vi^ite 
plastic. The lettering shall be bold-engraved through the black layer so that the 
letters appear white.

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

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

Nameplates, labels and warning plates shall be in English.

GW-5.2 Labels

Labels contain oniy the Standard Riant 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 shaii also be identified by arrows painted 
with color different from the pipe base color. Size of labels varies with the size of 
the equipment.

Ali 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,
6tC.

Standard Plant Identification Number (SPIN) for instruments and other devices 
shall also be provided and inscribed in the label or nameplate as applicable.

Labels shall be secured by screws or by flexible wires If screws are not 
applicable such as for valves. Instruments, etc.
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GW-5.3 Tag Numbers/Standard Plant Identification Number (SPIN)

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

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

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

GW-5.4 Erection Marks

I

I
I
I

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

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

GW-5.5 Locks

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

In general, all locks shall be supplied with three keys, and ail locks and keys are 
to be non-interchangeable. However, in the case of an electric switchboard 
containing a number of lockable doors, ail 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 
dnve shafts, fans. etc. These shall comply with ANSI Standard B15.1, Safety 
code for Mechanical Power Transmission Apparatus.
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GW-5.7 Lifting Lugs

Each item of equipment or component which requires to be removed for 
servicing and which weighs more than 20 kg shall be provided with lifting lugs. 
Each lug shall be capable of supporting the entire unit. Lifting lugs shall be 
we'ded 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 
equiprnent arrangement which indicate limiting or mandatory dimensions and 
elevations. However, if such indicated dimensions are found deemed 
inadequate during the Implementation stage, changes or adjustments may be 
made subject to NPC’s review and approval.

Bid drawings which show the work to be done as definitely and in as much detail 
as possible rnay 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 rnay 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. y

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 
obyiously 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 
forproper resolution. All works Involving discrepancies shall not be started 
without NPC s formal approval.

All drawings submitted by the Supplier or by any Sub-Supplier shall contain in 
the lower right-hand corner, in addition to the Supplier’s name with signature the 
f*ate’ dra!?,n9 scal®- drawin9 nunriber and title, and contract number as given in 
the Specification. Drawing Title Blocks per NPC standard specifications shall be 
provided to the Supplier during the contract stage.

The drawing shall be adequate to demonstrate full compliance with the Contract 
requirernents and provide NPC complete understanding of the equipment and its 
associated auxilianes and associated works.
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All data and information to be submitted shall be in the English language and all 
drawings shall be drawn using the metric system as unit of measurement.

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

The Supplier shall submit with his Bid the required copies of all the documents 
specified in Section VI - (Part II) Technical Data sheets under the Section 
Annexes" including other documents specified In the relevant Clauses of the bid 

documents (Refer to Form No. NPCSF-GOODS-01-Checklis of Technical and 
Financial Envelope Requirements for Bidders, Section Vlll-Bidding Forms).

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

GW-6.3 SuppIIer/Manufacturer Drawings and Instruction Manuals 

GW-6.3.1 General

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

Jo provide the basis for programming the checking of the Supplier’s drawings 
the Supplier shall, within one (1) month from effectivity date of the contract’ 
prepare and submit to NPC for approval a drawing and document lists 
summarizing the drawings he proposes to submit in accordance with the 
requirements specified herein, together with the dates on which he proposes to 
subm't 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 
respons'b'hty for engineering, design, workmanship, material and all other 
liabilities under the Contract.

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

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

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

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

GW-6.3.2 Bar Chart

A Bar Chart must be submitted by the Supplier/Contractor within fifteen (15) 
calendar days from the effectivity of the Contract for NPC review and approval 
indicting 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 
possi^ble. The percentage which will be the basis for judgment of the progress of 
the Works shall be computed in percent of progress in each different item of 
work and integrated on the “Agreed Bar Chart". The actual value or quantity of 
work done divided by the value or quantity of the total work, respectively, and 
multiplied by 100 shall be the Contractor’s percentage of accomplishment.

The percentage of accomplishment subtracted from anticipated percentage on 
the Agreed Bar Chart" is the percentage the Supplier is behind or ahead In his 
work.
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GW'6.3.3 General and Detailed Drawings and Specifications for Electro-Mechanical 
Equipment

Before proceeding with the manufacture of the equipment, the Supplier shall 
submit for approval the applicable designs, design computations as required, 
brochures, detailed specifications or equipment data sheets, general assembly 
drawings, outline/arrangement drawings, system drawings (flow diagrams), and 
sufficient sub-assembly drawings, P & I diagrams, schematic and control wiring 
diagrams, site training program, test and commissioning procedures, test reports 
and details to demonstrate fully that all parts will conform with the provisions and 
intent of the Specifications and with the requirements of their installation, 
operation and maintenance. The drawings shall show all necessary dimensions 
and tolerances, field joints, and sub-assemblies in which the equipment wili be 
shipped, terminal boxes and wire sizes for electrical circuits and wiring diagram 
for power and control circuits.

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

GW-6.3.4 General and Detailed Design Drawings for Civil Works

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

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

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

GW-6.3.5 Working Plan

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

GW-6.3.6 Progress Report

a) Monthly Reports

The Supplier shall submit to NPC on the seventh (7th) day of every month 
written detailed progress report, in an approved form, indicating the stage 
reached and anticipated completion dates for the design, ordering, 
procurement, manufacture, delivery and erection of the components. The 
report should be forwarded promptly so that on receipt by NPC the 
Information is not unduly out of date.
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From the commencement of manufacturing works, the Supplier shall 
provide color photographs of the Works which will be attached to the 
monthly progress reports. Each photographic print shall bear a printed 
description, a serial number and the date when taken. Inscriptions shall be 
in English. Each photograph shall record or illustrate specific events.

b) Weekly Summary Report

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

GW-6.3.7 Instruction Manuals

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

Plant Site and per Capacity 
Visayas Maintenance Technical Services Division 
Visayas Operation Department 
Eastern Visayas Operation Division

Three (3) Copies/Plant 
Two (2) Copies 
One (1) Copy 
One (1) Copy

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.

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

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

The descriptions shall not be general or applicable to any type and size of 
Suppliers equiprnent, 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 
requ'rements. reference codes and standards, 
Supplier s/manufacturer’s specification or technical data sheets 
supported with illustrative catalogues and brochures as applicable;
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b) Applicable drawings including equipment outline drawings, assembly 
drawings, system flow diagrams, single line diagram, schematic and 
control circuit diagrams {alarm and trip), interconnection diagrams of 
the generator, exciter, governor and other integral devices and other 
relevant drawings;

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

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

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

0 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 
iricluding precautions, limitations and set points. Procedures listed Iri 
step-by-step sequence shall include start-up, shutdown, normal 
operation and load variation. Troubleshooting charts and tables shall 
be used to hst 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, 
perforrnance check and tests, checks for cleaning, lubricating and 
otherwise canng for equipment. These procedures shall include 
feature^H ca i^ra^lon an<^ maintenance of Interlocks and other safety

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.

,!rPef]sion 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
k.2
k.3
k.4
k.5
k.6

Equipment identification number or SPIN; 
Description of part;
Manufacturer/Supplier part number; 
Manufacturer’s drawing number 
Self life;
Ordering lead time;

NATIONAL POWER CORPORATION
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k.7 Unit cost; 
k.8 Weight:
k.9 Quantity required: and 
k. 10 Outline sketch diagram

I

I

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 ail changes and revisions 
from the original drawngs and specifications, including the exact “as-built" 
locations, sizes and kinds of equipment and accessories, miscellaneous metal 
work embedded pipin9 and electrical systems and other concealed items of

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 cornplete and duly checked and approved “As-Built" drawings shall be 
submitted by the Supplier within thirty (30) calendar days from the completion of
o6 in ^ve Pnn,s and one (1) set of electronic copy on CD/DVD.
Such CD/DVD shall be suitable for any optical drive of computer system.

GW-6.3.9 Documents for NPC’s Records

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

a) Material Data. Material Certifications and Test Reports required bv 
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 corner Quezon Avenue,
Diliman, Quezon City 1100

NPC shall review, comment or note corrections to be made and return two (2) 
wpies to the Supplier within twenty (20) calendar days after receipt of the 
drawing. If corrections are required, the Supplier shall make all necessary

NATIONAL POWER CORPORATION
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corrections and re-submit within fourteen (14) calendar days for NPC’s review 
and approval.

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

When prints of drawings are marked “Approved with Corrections Indicated" or 
Returned for Corrections", the Supplier shall finalize the drawings and re-submit 

It in five (5) copies each for final approval. Every revision shall be shown by 
number, date and subject in a revision block.

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

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

Failure of the Supplier to submit the approved “As-Built" Drawings and 
Operation and Maintenance’ Manuals to NPC on the respective dates specified 

in this section, NPC shall withhold Five percent (5%) of contract amount from 
payments due to the Supplier.

GW-7.0 DISMANTLING AND HAULING REQUIREMENTS 

GW-7.1 General

This section shall apply and/or serve as guide in the performance of the works 
which require dismantling/removal, crating, hauling, transporting, disposal of 
debns 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, 
haunng, transporting, disposal of debris and temporary storage of the existing 
facilities/equipment including the new equipment and materials within the 
respective Power Plant site.

The facilities/equipment shall be handled with care at all times to prevent 
damage of any kind during the dismantling and temporary relocation.
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The Supplier shall strictly observe the safety requirements/regulations of the 
respective existing plants during the performance of the work.

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

GW-7.2 Preparation

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

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

Piping systems shall be totally drained prior to dismantling. Lube oil fuel oil 
chemicals and water coolant shall be properly disposed in a container with 
appropriate labels describing the contents. Water contents on pipes may be 
disposed tn 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 torn down part until it 
IS properly packed and crated. Any part of fixed structures that has to be tom 
diwn or damaged shall be brought back to its original form to the satisfaction of

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.
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GW-7.3 Dismantling of Existing Installations

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

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

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

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

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

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

GW-7.4 Demolition

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

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

GW-7.5 Storage, Transportation and Re-Erection

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

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

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

GW*7.6 Disposal of Demolished Materials

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

If, in the opinion of NPC, any demolished materials which are not required to be 
used elsewhere have a commercial value, he may direct the Supplier to set 
as^^e and salvage such materials, the proceeds of which shall be credited to

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

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

GW-8.0 ERECTION & INSTALLATION REQUIREMENTS 

GW-8.1 General

The Worths to be carried out at Site shall be undertaken in a safe and efficient 
mariner in accordance with generally modern 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 
mnguage. 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.

NATIONAL POWER CORPORATION
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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 
^"l^sional checks at various stages of completion and these shall be witness 
by NPC.

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

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

GW-8.3 Erection and Installation Requirements

The Supplier shall prepare detailed design of concrete foundations and 
psociated 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. J

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

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

Assembly and installation of all materials, equipment and its associated 
structures shall be earned out by skilled and qualified personnel wth 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
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positioning and leveling of the equipment and auxiliaries, and any checking 
made by NPC during the course of the work shall not relieve the Supplier from 
his responsibility. The equipment shall be carefully lifted or glided on their 
respective foundations by using only approved methods and devices on a 
manner that will prevent damage during installation. They shall be positioned on 
locations as shown on the drawings.

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

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

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

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

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

If applicable, the access area identified or used during the removal of the existing 
equipment and associated structures shall also be utilized in moving-in the new 
generating sets and auxiliaries. Any part of fixed structures that has been tom 
down and used as temporary access during the removal of the existing 
generating sets may be left open and provided with temporary tarpauline or 
equ'valent type cover until the new generating sets have been unloaded and 
ins ailed inside. Such temporary access shall be brought back to its original form 
by the Supplier to the satisfaction of NPC. y

GW-8.4 Nameboards and Advertisements

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

The use of any advertisements, publicity photographs and the like relating to or 
toCpLibliratSirenCe t0 the Pr0ject 8113,1 be recluired t0 be approved by NPC prior
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GW-8.5 Signs 

GW-8.5.1 General

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

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

GW.8.5.2 Traffic Signs

Foru.tuh® 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 
me 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-carryinq 
capaat'es 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 
Tast action and also safe guard of personnel working on site.

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

GW-8.5.4 Warning Signs

Refers to the existing or possible existing danger, such as inflammable 
substances, explosive substances, corrosive or noxious substances, suspended
SipF^ngS^le^r96"' Width/height res,riction- danger or trapping, steps.

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.
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GW-8.5.5 Prohibition Signs

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

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

GW-9.0 iNSPECTiON AND TESTS 

GW-9.1 General

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

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

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

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

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 
prwide 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- 
romrnissioning and re-test of the performance test shall be borne by the 
Supplier. Fuel used/consumed during the performance and reliability tests
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(where generated load 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 DG set shall be 
provided by the Supplier at his own cost. The Supplier shall therefore provide 
NPC the recommended quantity at least sixty (60) calendar days prior to the 
conduct of site test and commissioning.

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

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

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

GW-9.2.2 Factory Acceptance Tests (FAT)

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

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

At the commencement of the witnessing of Factory Test, all applicable 
equipment and materials shall be brought together in one place, integrated and 
the configuration/set-up at the factory shall be identical to that to be installed at 
the site and any equipment and software necessary for the proper operation of 
the equ^ment 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 d'rected 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 testinq 
equipment or test instruments, fixtures and Jigs for the entire duration of the 
Factory Test. Only Supplier’s personnel who are needed on the testinq 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
«Mhm^aftl0MD?4,I.Cernin9 theJ t5St- For each day of testin9. the Supplier shall 
subrnit to NPC the proposed disposition of each criterion that failed during the
previous day of testing, prior to commencement of the tests scheduled for that 
day. Tests witnessed by NPC will be initialed accordingly by him on the test 
record. The test record and dispositions, and any other pertinent supporting data 
and documents shall form part of a test report to be submitted in accordance with 
the specification.

a) Diesel Engine Generating Set

Before leaving the factory, each diesel engine generating set shall be 
Mrefully tested, using diesel fuel oil. by the Supplier in the presence of 
NPC and/or its duly authorized representative.

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

a.1 
a.2

a.3
a.4
a.5

a.6 
a.7

Starting Test and Maneuvering Test at no los
Load Test

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

Governor Regulation Test

Engine High Temperature, Low Oil Pressure and 
Emergency Device Trip Test 
Fuel Oil Consumption Test
Test for Vibration and Sound Level at 1 m. distance from DG set

After the factory test, each DG set shall be thoroughly checked and 
mspected 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.

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

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

b) Auxiliary Equipment

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

b.1
b.2

Pumps performance test 
Heat Exchangers hydraulic test

c) Electrical Equipment

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

d) Sound Attenuated/Weather Protective Enclosure

The enclosure shall be tested for Sound level @ 1-meter distance from any 
point of the unit which shall not exceed 85 dBA. Water tightness shall also

NATIONAL POWER CORPORATION
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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*CommissfonIng/CommIssionIng Test

GW-9,3.1 General

After Installation of the equipment and its associated auxiliaries, the Supplier 
shall notify NPC of the date when the plant is ready for pre- 
commissionlng/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 
^ast one (1) month prior to testing, A certification from Manufacturer/Authorized 
Representative to prove that the said personnel has undergone previous test and
wmmissioning services of similar unit/s to be supplied for this project shall also 
oe submitted.

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

The Supplier, with the assistance of NPC personnel involved in the test and 
tesTreportsnto9NPCal1 b6 responsib,e in comPilin9. recording and submitting the

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

GW-9.3.2 Pre-Commissioning Test

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

a)
b)
c)
d)
e) 
0 
g)

Alignment of equipment:
Wiring continuity test;
Megger testing of equipment;
Checking of safety valve settings;
Checking of settings for switches and Instrument transmitters; 
Calibration and test of C & I equipment and measuring instruments: 
Checking and testing of AVR, electrical relays. CT's and PT’s;

NATIONAL POWER CORPORATION
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h) H.V. test for relevant equipment:
i) Functional test for all supplied equipment;
i) Checking for tightness, rotation, vibration, direction of auxiliary electrical 

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

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

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

GW-9.3.3 Commissioning Test

The Commissioning Test shall be carried-out after the Pre-Commissioning Test 
has been conducted to ascertain its fitness for operation and shall include as 
applicable or otherwise specified, but not limited to the following:

I a)
b)
c)
d)
e)
f)
g) 
b) 
i) 
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 set;
Test of control systems safety and operating functions:
Unit synchronization;
Unit load test and load rejection tests (at 50%. 75%, 100% and 110%)- 
Unit start-up/stop tests;
Automatic change-over of standby equipment:
Parallel operation and load sharing test;
Guaranteed Prime Power Output & Guaranteed Fuel Rate tests- 
Reliability test (8 hours);
Tests for Sound Pressure Level and Vibration; and 
Tests for Electrical Equipment per ANSI and lEC standard

I

GW-9.4 Performance Tests

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

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

All Instruments, materials, and devices necessary to perform the required testing 
as well as to measure and analyze data shall be furnished by the Supplier Anv 
relevant instruments supplied and installed by the Supplier in each of the DG set 
shall preferably be used during the fuel consumption test to verify its accuracy in 
companson with the fuel rate test results taken during the FAT. Any other
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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)
b)
c)
d)

e)
f)

g)
h)

Introduction;
Purpose of Test;
Procedure for the Test;
Simplified diagrams indicating test envelope, test points and measurinq 
equipment;
Test data and parameters to be measured;
Step by step calculations indicating how the test data are used to arrive 
at the final results;
Forms to be used; and
Correction curves and other curves or tables to be used in the test 
{correction curves shall be submitted with the Bid)

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

In the event that the guaranteed power output cannot be tested due to 
unavailab'l'ty of the required load at the time of testing, the available loads that 
fall either at 25%, 50% or 76% shall be used for reference/record purposes The 
results shall be used as basis for comparing with the results taken from the FAT 
and shall then be the basis of acceptance if found satisfactory.

GW-9.4.1 Diesel Engine Generating Set

st;a,'.be Perf°rmedjn accordance with the approved Test Procedures 
submitted by the Supplier and shall include but not limited to the following:

a)

b)
c)
d)

Governing Test, gradual speed change from zero to full load and 
instantaneous speed change with 25% load on or off 
Overspeed Trip Test
Low F^eaaure, High Temperature and Emergency Device Trio 
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

NATIONAL POWER CORPORATION
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I

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.

e) Test for Enclosure Sound Pressure Level and Vibration

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

GW-9.4.2 Auxiliaries and Associated Electrical Equipment

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

GW-9.5 Reliability Test (8 hours)

After the Supplier has riotified NPC that the generating set Is ready for 
cj^rriercial 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 load at site and operating continuously without 
major failure for a period of eight (8) hours or at any programmed/scheduied 
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 
rnr t.r-liuS’ su^c'en* prevent safe and full commercial use of the plant, the 
reliability test shall be considered void and the reliability test period of eight (8)
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hours Shall be recommenced after the Supplier has remedied the cause of 
defect.

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

I
I

I

a)
b)

c)

d)

Plant tripping due to above causes;
Failure to start-up/shut-down as and when required according to normal 
procedure:
Major defects to warrant plant shut-down or interruption for repair which 
would otherwise affect safety or personnel and/or plant and equipment; 
and
Failure to respond correctiy during the run back or emergency trip when 
initiated accidentally.

In case of the above failure, the reliability test period of eight (8) 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 
respective sites are less than eight (8) hours per day, the remaining unused 
reliability test hours as required shall be continued the following day to comolete 
the required 8-hour test

GW-9.6 Tests Failures

K any equipment or component fails to pass any test, NPC may direct the 
Supplier to make any necessary corrections or alterations for defects or order 
equipment/component replacement, as maybe deemed appropriate. Any and all 
expenses due to additional tests or retests made necessary by failure of 
Suppliers 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 shaii be applied 
in case tests or retests at site for the DG sets, transformers and associated 
equipment have failed to meet the relative guaranteed data.
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NPC shall have the right to reject DG Sets whose fuel oil rate during test 
deviates to more than +5% of its guaranteed fuel oil rate and/or the prime power 
output is less than its guaranteed power output.

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

GW-9.7 Test Reports/Certificates

Five (S) certified copies of the reports of all tests and other manufacturer 
standard tests shall be furnished to NPC within a maximum of fifteen (15) days 
following the completion of the tests, for all the Supplier’s supplied equipment.

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

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 Acceptance Tests Witnessing / inspection by NPC

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

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

GW-10.0 TRAINING OF NPC PERSONNEL 

GW-10.1 General

JhMl^Pp,ier/JManLlfacturer shal1 extend ali possible assistance and cooperation 
to NPC regarding the transfer of technology and developing expertise in the area 
of engineering, operation and maintenance of the generating sets and 
associated electrical equipment.

'TI'eii?Llppli1fr •sha,, p,an’ devel°P training module and program schedule which 
shall be submitted to NPC for approval and shall cover all plant systems such as 
mechanical and electrical equipment, auxiliary equipment and associated 
facilities, control and instrumentation system, maintenance and operational 
considerations.
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I
I

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

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

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

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

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

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

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

Ihhaei,,^)StK0f trliniH9 al,.invo,ved NpC personnel at the respective Plant site 
shall be borne by the Supplier and shall be included in the bid price.

Scate SeCo:p0,eta.train,n9' 'he SUPPli6r Sha" iSSU6 the partidpants with

GW-10.2 Operation and Maintenance Training at Site

I

The Supplier shall conduct training at the respective Plant Sites of NPC’s 
personn^ who will be assigned to operate and maintain the plant AH the 
existing O & M Plant Personnel, but not less than four (4) NPC Personnel from 
each plant, shall participate in the training program. The Supplier shall provide a
mflTrSLenhaennr.S,V® 1;9'nir,9 Pro9ram re'ated to design application, operation and 
maintenance, including trouble shooting of the Supplier’s supplied system and
fhqpUr!S2ont S4taS.n9- fr0m Start 0f Pre'Cornrniss'oning/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;

1
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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 practicai 
use of diagnostic programs: and

c) Proper maintenance during long period of standby condition.

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

The timi^ of the training shouid 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 m^ntain 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.

I

GW-11.0 CORROSION PROTECTION AND PAINTING 

GW-11.1 General

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

Generally, the DG 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 otherwip specified in the pertinent provisions of the specifications! 
Preferably, final color shall be similar to the existing color of the equipment and 
structures or as directed/approved by NPC.

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

Where a specific coating system is mentioned elsewhere in the specification the 
Supplier shall accept responsibility for the suitability for such system. The

“national power CORPORATION-----------------------------------------------------------------------------------------------------------
Vl-GW-47



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

VlsP2121303Se

I

Supplier has the option to nominate an alternative coating system for the 
approval of NPC.

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

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

as specified in the relevant sections of this specification.

GW-11.2 Treatment for Shipping

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

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

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

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

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

Piping, valves and other parts that have undergone hydraulic tests and which 
b® 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, ^eel surfaces shall be white blasted In accordance with Steel Structures 
Painting Council Standard. The various paints to be used shall be of aporoved 
quality and type. KH

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.
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For successive roats, 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.

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

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

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

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

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

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

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

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. K

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.
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GW-11.4 Hot Dip Galvanizing

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

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

GW-12.0 SPARE PARTS AND TOOLS

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

The Bidder shali 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 durino 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 delive^ only like filter elements, fan belts, lubricants, oils and 
coolants, injector tips, etc) ail the spare parts including labor and travel time 
necessary for replacement or repair works during the warranty period. The 
supply sh^l 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

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

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

All bidders are required to submit in their proposal the detailed list of spare parts 
to be supplied with its corresponding costs and in the form as specified in Part II 
- Technical Data Sheets. This list is preliminary and subject to changes in order 
to conform with the final design without any additional cost. The final list of spare 
parts shall be submitted to NPC for approval not later than one (1) month prior to 
the delivery of the equipment.

GW*12.2 Tools and Appliances

The tools and appliances recommended by the manufacturer and are deemed 
requ^ed 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 bv 
the Supplier. 1

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

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

If the weight of any box, or its size, is such that It cannot be conveniently carried 
It shaN be supported on steerable rubber tired wheels. All large tools and 
wrenches shall be mounted on a suitable shadow board arranged for wall 
mounting.
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Every special tool and instrument shall be accompanied or furnished with 
maintenance or instruction manuals in English language.

Ail 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.

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

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

Flanged connections shall be protected by a 1/2 inch (13 mm) or thicker plywood 
disc, or suitable alternate, bolted to the face of the flange.

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

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

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

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

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

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

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

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

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

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

NATIONAL POWER CORPORATION

CONTRACT No.
ITEM NO.
PORT OF DISCHARGE 
DESCRIPTION OF CONTENT 
NET WEIGHT 
GROSS WEIGHT 
DIMENSION 
CRATE NO.

kgs
kgs

m-

Ail packages shall be forwarded with a copy of packing list placed inside the 
package and another copy thereof contained in a waterproof envelope placed 
outside the package. The packing list shall give all information on the package 
such as package no., packing appearance, net weight, gross weight, dimension,
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measurement, and description of the equipment including storage and handling 
instructions with descriptions for periodic inspection and/or storage maintenance 
to ascertain that no deterioration will occur during storage.

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

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

GW-13.2 Shipment/Transport

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

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

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

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

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

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

GW-13.3 Storage

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

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

mI1!6 ®uPP|ierjdesires 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 
detenoration of said equipment, the Supplier shall provide with temporary 
tarpauline or equivalent type of cover until the they have been installed in their 
respective areas.

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

GW-14.0 CLEAN UP

When the VVorks are completed and before the issuance of the Certificate of 
Complet'on is made, the Supplier shall remove from the Site, without expense to 
NPC, all ternporary 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.
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GW-15.0 CERTIFICATE OF COMPLETION AND ACCEPTANCE

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

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

GW-16.0 GUARANTEE

I

I

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

However, if any 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 loads are already exported to the grid/consumers following the 
successful performance/reliability tests. Accordingly, a Certificate shall be 
issued by the implementing group and/or plant head stating that the Warranty 
Period has started for the particular DG set/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 
generatmg 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 

one 9enera^'n9 set per plant site during the warranty period at no cost to 
NPC to perform the following, but not limited to:

a)
b)
c)
d)

e)

NATIONAL POWER CORPORATION

Checking/inspection of installed equipment;
Conduct evaluation and assessment of operating parameters;
Make necessary adjustment on instruments and controls; 
Perform/supervise necessary cleaning, repair, trouble ’shootinq, parts 
replacement; and
Provide training and/or informative instructions similar to items “a)" to 
“d)" above to NPC Plant Operation and Maintenance Personnel. Such 
training/instructions shall be conducted (Hands on) in such a way that 
NPC Plant O & M Personnel would be able to perform reliably and 
satisfactorily on similar generating sets supplied under this contract.
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This shall include any maintenance/repair services rendered upon request of 
NPC in the event of any abnormality occurs within the warranty period. For 
mirror repairs/replacements/adjustments as determined by the Supplier, plant 
maintenance personnel who had undergone training conducted by the Supplier 
may perform the necessary repairs/replacements/adjustments, if authorized by 
the Supplier through any means of available communications, provided that 
such repair shall not relieve the Supplier of Its obligation under the contract if 
such repair is not done properly.

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

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

Accordingly, the warranty bond shall be extended.

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

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

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

GW-17.0 MEASUREMENT OF PAYMENT

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

Failure of the Supplier to submit the approved "As-Built" Drawings and 
Operat'on and Maintenance' Manuals to NPC on the respective dates specified 

in Clauses GW-6.3.7 and GW-6.3.8, NPC shall withhold Five percent (5%) of 
contract amount from payments due to the Supplier.
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SECTION VI - TECHNICAL SPECIFICATIONS
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AW-1.0 GENERAL ARCHITECTURAL REQUIREMENTS

AW-1.1 General

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

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

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

AW-1.2 Submission of Samples

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

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

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

AW-1.3 Substitution of Materials

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

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

Certification of MaterialsAW-1.4

I
AW-1.5

I

I

I
I

AW-1.6

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

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

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

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

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

Measurement and Payment

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

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

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

I
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AW-2.0 CONCRETE MASONRY WORKS

AW»2.1 General

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

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

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

AW-2.2 Materials

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

Unless otherwise shown on the drawings, concrete hollow blocks to be used 
shall conform to the requirements of ASTM Specification C-129 Minimum 
Compressive Strength of not less than 4.48MPa average of the fine 
specimens.

Mortar Proportions:
Cement mortar for laying concrete hollow blocks shall consist of one (1) part 
Portland cement, one-fourth (1/4) part lime and three (3) parts sand. Only 
sufficient water to make a workable mix will be permitted.

a) Masonry grout for filling cells of concrete blocks shall consist of one (1) 
Portland cement, one-fourth (1/4) part lime, three (3) parts sand to 
which three (3) pea gravel is added by volume. Mortar materials shall 
be accurately measured by volume and thoroughly mixed until evenly 
distributed throughout the batch mechanical mix. The actual mixing 
time shall not be less than two minutes.

b) Intersecting hollow blocks walls and partitions shall be bonded by 
overlapping units on alternative course or by the use of 6.3mm (1/4’’) 
diameter ties at 610mm (24’’) O. C, every second course (maximum) 
anchored in filled cells.

Concrete lintel beams shall extend 305mm (12’’) beyond both sides of the 
opening and reinforced with four 12.7mm (1/2") bars placed over and below 
window openings.

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

NATIONAL POWER CORPORATION VI-AW-4
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b) All horizontal reinforcement shall be tied to vertical reinforcement.
c) Reinforcement shall be as specified in Section “Structural Steel".

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

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

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

c) Water for mixing shall be clean and potable.

AW-2.3 Installation

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

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

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

I

I
I

AW-2.4 Concrete Lintel

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

AW-2.5 Testing of CHB

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

I
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AW-2.6 Measurement and Payment

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

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

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

I

I

I

I
I
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AW-3.0 PLASTERED PLAIN CEMENT FINISH

AW-3.1 General

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

AW-3.2 Materials

I

I

I

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

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

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

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

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

AW-3.3 Application

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

The lath for plastering shall be leveled, plumb and well secured to the backing 
material. The leveling elements installed would include grounds and screeds. 
For walls, a screed shall be installed at the base of the wall with its top about 
102mm (4") above finish floor. The screed is run horizontally, leveled and set 
at the exact thickness of finished plaster. Around all openings and the 
intersection with the ceiling grounds are installed.

All anchorage for cabinets, furniture, stair, handrails, electrical outlets, etc,, 
should be installed before plastering is started.

All internal corners should be reinforced by lapping wire lath.
Mixture for various coats should be checked to see that proportions are 
correct.

Manufacturer's directions for applying the various types of plaster should be 
followed scrupulously The NPC Representative should check whether they 
conform to end use of the plaster.
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AW-3.4 Measurement and Payment

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

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

I

I
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AW-4.0 ALUMINUM DOORS AND WINDOWS

AW-4.1 General

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

AW-4.2 Materials

I
I

AW-4.3

I

Aluminum Glass Door

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

Aluminum Glass Windows

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

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

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

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

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

Installation

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

NATIONAL POWER CORPORATION

I
VI-AW-9



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

 VisP21Z1303Se

AW-4.4 Measurement and Payment

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

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

I
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AW-5.0 PAINTING AND VARNISHING

AW-5.1 General

The work to be executed under this section shall include the furnishing of all 
materials, labor, tools and ladders, scaffolding and other facilities necessary 
for the satisfactory performance of all work necessary to complete all painting 
and finishing of all surfaces throughout the interior and exterior of the building, 
except as otherwise specified.

The Contractors, providing the labor, materials or both for this project are 
specifically referred to the General Contract plans, to the General Conditions 
of the specifications, to all the Sections of the Specifications and to the 
various other sub-contract documents which may affect the completion of any 
sub- contract work. In the absence of a complete agreement between sub
contractors, supply dealers or others affected by the construction of this 
project, the General Contractor shall be held responsible for the co-ordination 
of all the work.

The Contractor shall examine all sections of this specification and perform all 
paintings called for therein.

All woodwork in ceiling, partitions, handrails, cabinet work, grill work, 
mouldings and others as specified by the NPC Representative shall be 
painted/varnished.

AW-5.2 Inspection of Surfaces

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

AW-5.3 Materials

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

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

NATIONAL POWER CORPORATION VI-AW-11
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The openings of the containers shall leave enough room for a stirring 
appliance.
All containers shall be kept tightly closed until the contents are to be used. 
Immediately prior to use of the contents and before pouring into smaller 
containers for working purposes, any skin shall be removed and the contents 
stirred thoroughly, if necessary, with a stirring appliance.

Paints, thinners and filling cements which are not required for immediate use 
shall be protected against the action of frost and heat.

Only thinners supplied by the makers of the paint or those described by them 
as suitable shall be use for adjusting paints to working consistency. The 
instructions of the maker shall be followed in this respect.

Paint and filling cements shall be used in accordance with the maker's 
instructions.

The Contractor shall obtain from the manufacturer and shall submit to the 
NPC Representative a paint manufacturer's guarantee for the quality of each 
painting material and that each coat of paint is compatible with previous and 
subsequent coats.

Paints which do not have to be prepared by mixing several constituents just 
prior to use shall be brought to the Site in such a state of readiness that they 
need only be adjusted to brushing or spraying consistency to meet the 
relevant working conditions (e.g., temperature), by adding the particular 
thinners in accordance with the maker’s instructions.
With the exceptions of ready-mixed materials in original containers, all mixing 
shall be done at the job site. No materials are to be reduced or changed 
except as specified by the Manufacturer of said materials.

The quality of the paints shall be such that they form no solid sediment and at 
most a slight skin in unopened original containers within 6 months - calculated 
from the marker's delivery date. A paint which has formed a solid sediment or 
more than just a slight skin in the unopened original containers by the time of 
use or which cannot be processed satisfactorily shall not be used. A 
sediment shall be regarded as solid if it cannot be dispelled quickly and 
completely by stirring,

The use of white zinc (lithophones) will not be allowed.

A place will be designated by the NPC Representative for the storage of paint 
materials and tools. Whenever it may be necessary to change the location of 
this storage place, the Contractor shall promptly move to the newly 
designated place. The storage space floor shall be adequately protected from 
damage and from paint. Paint shall be covered at all times, safeguards taken 
to prevent fire.
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AW-5.4 Colors and Samples

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

NPC Representative must give his approval before work is commenced. If 
required, three panels, 200 mm x 250 mm (8" x 10”) of each color'and finish 
shall be prepared in advance, with the NPC Representative. "Of color 
selected" shall be understood as all coats specified herein.

AW-5.5 Workmanship

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

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

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

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

Painting coat as specified are intended to cover the surfaces perfectly, if 
surfaces are not fully covered, further coat shall be applied to attain the 
desired evenness of the paint application.

All parts of moldings and ornament shall be left clean and true to details.
All finish shall be uniform as to sheen, color and texture, except when glazing 
is required.

AW-5.6 Protection

The Contractor shall protect the work of all other trades against damage or 
injury by his employees, or by his materials, tools or utensils used in 
connection with this contract. Any damage done by him shall be repaired at 
his own expense, without additional compensation beyond the contract price.

The Contractor shall note that some damage to paintwork during shipment, 
storage, and building-in and particularly during grouting of the steel lining is
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AW-5.7

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

The Contractor shall be responsible for the complete shop and field coats. 
Shop coals shall be checked for good quality and where necessary, before 
proceeding with the painting or coating operations at Site, the Contractor shall 
clean and repair, including smooth trowel, all shop coats which are defective 
or damaged.
Protect all parts of the building from paint drops by using clean drop cloths 
and remove all paint inadvertently placed or dropped on exposed surfaces 
without damage to same. Close various spaces while painting and exclude 
dust until finish is dry.

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

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

Paint Application

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

Paint, gloss and coat shall be bond firmly and be of even surface without 
scars and strips.

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

Any paint, gloss or coating shall be applied without filling to create a uniform 
surface or, when gloss is being applied, a flowing surface with the required 
materials according to instruction manuals, of white or light shade, unless 
otherwise stated in the Specifications.

Top finish shall be high gloss, unless otherwise stated in the Specifications.

If flat levels are to be formed, the prime coated surfaces shall be completely 
being covered with suitable undercoat filler ribbed and smoothed.
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Primer protective coating shall be applied on woodwork according to 
manufacturer's instruction. If several coals are requested, the preceding coat 
shall need to be dried before applying the subsequent one. This does not 
apply for wet-on-wet techniques.

Drying periods prescribed by the manufacturer shall be observed, for open 
surfaces, as well as for edges or irregular surfaces. All edges at doors, 
windows, skirting, sockets, etc., shall be of sharp and straight line.

New concrete and masonry surfaces must be thoroughly naturalized either by 
brush or spray with a solution of 2 kg. of zinc sulfate to each gallon of water.

Surfaces so treated shall be tested to ascertain that alkalinity is removed; 
otherwise a second treatment with the same solution shall be applied. Within 
24 hours after drying, all crystals on the surface must be brushed off applying 
the prime coat.

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

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

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

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

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

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

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

be

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

The Contractor shall inform the NPC Representative in good time before 
starting to apply the next coat so that the NPC Representative shall have the 
opportunity of approving the previous coat.
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Painting work shall not be carried out at a temperature below +5 °C and 
above 50 °C. In addition, painting work shall not be carried out on surface 
affected by the action of rain, fog and moisture or water of condensation; work 
started on such surfaces may not be continued until the surfaces to be 
painted are completely dry.

AW-5.8 Painting Systems

All surfaces which are required by the Finish Schedules or specifications to 
be painted, or otherwise finished, shall be given coats of paints or varnish as 
specified herein, individual directions printed on the label of the approved 
paint and varnish shall be strictly followed. Paint thinner or linseed oil of the 
same brand as the paint to be thinned shail be used.

All materials, supplies and articles furnished shall be the standard products of 
superior quality. All constituent materials shall conform to the applicable 
provisions of the latest edition of ASTM Specifications.

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

Concrete and Plastered Surface

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

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

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

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

Concrete exposed to Mechanical and Chemical attack.

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

• 2 coals of 2-pack epoxy-based paint.

Concrete flooring exposed to mechanical wear and oil.

• 3 coats of chlorinated rubber-based paint. The first coat shall contain 
15% thinner.
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Internal concrete, plastered walls exposed to abrasion.

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

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

Internal plastered ceilings and walls.

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

Wooden Surfaces

a) Exterior Parts - N/A

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

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

pigments.

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

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

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

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

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

4) Choice of any of the following topcoats:

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

applicable for exterior wood surfaces.

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

Steel Surfaces

Details are given General Technical Requirements.

AW-5.9 Measurement and Payment

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

AW-6.0 CONCRETE FLOOR HARDENER

AW>G.1 General

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

Materials

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

AW-6.2

AW-6.3

I

Measurement and Payment

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

Unless otherwise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for concrete floor hardener. 
Payment will be made at the corresponding pertinent pay items under 
Architectural Works in the Schedule of Requirements.

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

AW-7.0 ROOFING AND SIDING SHEETS

AW- 7.1 General

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

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

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

AW- 7.2 Materials

Material for roofing and siding sheets will be weather and chemical resistant. 
It shall be ductile zinc-aluminum coated metal sheet. Base metal shall be 
determined as specified in the drawing that shall range from 0.4 to 0.6mm 
thick. Bended sheets such as flat barge caps, flashings, ridge rolls, capping 
and moldings that serve as its accessory components shall have the same 
composition with the roofing and siding sheets of which minimum thickness 
base metal shall be 0.4mm. Gutters likewise shall have the same material 
composition with base metal thickness of 0.6mm unless otherwise specified in 
the drawing commonly as stainless. Sheets must be pre-painted, baked or cut 
to designer's choice.

Material for metallic plastic roofing and siding sheets shall be weather, rust 
free and non-flammable. It shall be 2.0 mm thick Metallic Plastic long span 
rib type roofing sheets. Thickness shall be determined as specified in the 
drawing that shall range from 1.0mm to 2.5mm thick. Bent sheets such as flat 
barge caps, flashing, ridge rolls, capping and moldings that serve as its 
accessory components shall have the same composition with the roofing and 
sidings sheet of which minimum thickness shall be 1.5mm, Gutters likewise 
shall have the same material composition with thickness of 2.0 mm unless 
otherwise specified in the drawings.

AW- 7.3 Workmanship

Installation of the roofing shall be done by the manufacturer or his authorized 
installer in strict accordance with the specification of the manufacturer.
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AW- 7.4 Measurement and Payment

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

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

I
I
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TECHNICAL SPECIFICATIONS

CW-CIVIL WORKS

I
CW-1.0 GENERAL CONSTRUCTION FACILITIES

CW-1.1 Scope

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

I

I
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CW*1.5 Sewerage Disposal and Sanitation

The Contractor shall, at his own expense, be responsible for the installation 
operation and maintenance of an adequate sewerage disposal and sanitation 
system and shall provide adequate toilet and wash-up facilities for his 
employees at his camp and in the areas where work is being carried out.

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

CW-1.6 Fire Protection

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

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

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

CW-1.7 Construction Power

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

CW-1.8 Camp Security

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

CW-1.9 Construction Materia! Storage

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

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

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.

I

I
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CW-2.0 CARE OF WATER DURING CONSTRUCTION

CW-2.1 Scope

In accordance with the specifications contained in this section or otherwise 
directed, the 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.
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CW-3.0 ENVIRONMENTAL REQUIREMENTS FOR CIVIL WORKS

CW-3.1 Scope

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

CW-3.2 General Conditions

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

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

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

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

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

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

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

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

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

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

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

I
I

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

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

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

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.
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CW-4.0 SITE GRADING

I

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 all equipment, labor and materials and 
shall perform the required grading work.

CW>4.2 Clearing, Grubbing and Miscellaneous Work

CW>4.2.1 Clearing and Grubbing

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

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

CW-4.2.2 Miscellaneous Works

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

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

I
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CW-4.3.3 Stripping

CW-4.3.4

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

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 
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 institute corrective measures to bring 
the foundation base to a condition or state that will conform to the required 
bearing capacity; and also to repair and make good any damage on the 
structure to the satisfaction and at no cost to NPC.

NATIONAL POWER CORPORATION VI-CW-8



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

VlsP2121303Se

CW-4.3.5 Slides

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

CW-4.3.6 Slip-Outs

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

CW-4.4 Disposal

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

CW-4.5 Sources of Fill Materials

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.
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CW-4.7 Measurement and Payment

CW'4.7.1 Clearing and Grubbing

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

CW'4.7.2 Miscellaneous Works

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

CW*4.7.3 Stripping

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

CW'4.7.4 Grading Excavation

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

Payment will be made at the contract unit price for the item Grading Excavation 
in the Schedule of Requirements, which payment shall constitute full 
compensation forfurnishing of all labor, construction equipment and incidentals 
necessary excavate, dispose and other related work required to complete the 
work item.
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CW-4.7.5 Grading Fill

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

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

CW»5.1 Scope

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

CW-5.2 Materials

CW-5.2.1 Structural Excavation

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

CW-5.2.2 Structural Fill

a. Sand and Gravel Fill

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

Sieve Designation 
(Square Mesh Slevest

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.
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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.

CW'5.3 Construction

CW'5.3.1 Excavation

I

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/natura! ground surface. 
All excavation shall be carried out according to the lines, slopes and grades 
shown on the drawings. In case an increase or decrease in quantities occur 
as a result of changes made by the NPC to such lines, slopes, and grades, the 
provisions on Variation Orders under the General Conditions of Contract (GCC) 
shall apply.

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

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

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

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

c. Drainage and Sewerage Pipes and Cable Trench

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

d. Water Supply Pipes

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

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

CW-5.3.2 Structural Foundation Fill

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

CW-5.3.3 Special Foundations

If unsuitable material is encountered or if the foundation material is unsuitable 
such that the required bearing capacity of the foundation cannot be attained at 
the required elevation, further excavation shall be performed by the Contractor 
as stated in CW-5.3.1b.
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CW-5.3.4

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

Backfill

CW-5.4

CW-5.4.1

I

1. Structures. Other Than Pipes

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

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

2. Drainage and Sewerage Pipes

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

3. Water Supply Pipes

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

Measurement and Payment

Structural Excavation

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

For purpose of payment, all authorized excavation below foundation grade (like 
in the case of unsuitable materials encountered) shall be included in the 
measurement.
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Unless othenvise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for structural excavation. Payment will 
be made at the corresponding pertinent pay items with Structural Excavation in 
the Schedule of Requirements, which payment shall constitute full 
compensation for furnishing all labor and equipment necessary for excavation 
work and proper disposal of excess material excavated.

CW-5.4.2 Structural Foundation Fill

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

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

CW-5.4.3 Special Foundations

CW-5.4.4

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

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

Structural Backfill

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

Unless otherwise speciOed in the Schedule of Requirements, no separate 
measurement and payment will be made for structural backfill. Payment will be 
made at the corresponding pertinent pay items with Structural Backfill, in the 
Schedule of Requirements, which payment shall constitute full compensation 
for furnishing all labor, materials and equipment necessary for backfilling work.
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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.

I
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CW-6.0 CONCRETE

CW-6.1 Scope

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

CW-6.2 Class of Concrete

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

MaterialsCW-6.3

CW-6.3.1

I

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 
or Type IP for general construction which concrete is not in contact with soils 
or ground water and Type II for concrete in contact with soil or ground water.

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

CW-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.
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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, torn surfaces, worn edges, patches, 
or other surface defects, which would impair the texture of the concrete surface. 
Surfaces of steel forms shall be free from irregularities, dents, and sags.

CW-6,4 Storage of Materials

CW‘6.4.1 Cement and Aggregates

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

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

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

CW-6.4.2 Reinforcing Steel

Reinforcing steel shall be stored in accordance with the specifications for 
reinforcing steel.
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CW>6.5 Concreting

CW-6.5.1 General

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

CW-6.5.2 Formwork Construction

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

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

Formwork for concrete placed underwater shall be watertight.

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

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

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

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

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

CW-6.5.3 Placing Reinforcement

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

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

CW-6.5.4 Mixing Concrete

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

CW-6.5.5 Placing Concrete

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

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

CW-6.5,6 Finishing Concrete

CW-6.5.7

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

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

Removal of Forms

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

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

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

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

14 days 80%

Sides of beams and all vertical 
surfaces

1 day 70%

Floor Slabs 14 days 80%

The site shall be cleared of all debris and refuse resulting from work.
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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 that, following the performance of the necessary tests, he 
gives his approval to the use of all materials involve in making the concrete.
As work progresses, test cyiinders shall be fabricated from the concrete 
samples and tested in accordance with ASTM C31 and ASTM C39. At least 
one set of four (4) cylinders shall be made from each 10 cu.m of the concrete 
placed of each class. Also at least one set shall be made per day for each class 
of concrete placed each day.

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

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

Concrete deemed to be not acceptable using the above criteria maybe rejected 
unless the Contractor can provide evidence, by means of core tests, that the 
quality of concrete represented by the failed test result is acceptable in place. 
Three (3) cores shall be taken in accordance with ASTM C42 and soaked for 
24 hours prior to testing. Concrete in the area represented by the cores will be 
deemed acceptable if the average strength of the cores is equal to at least 85% 
of and no single core is less than 75% of the specified strength.
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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 shali 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.

No separate measurement for payment wili be made for concrete. Payment will 
be made at the corresponding pertinent pay items 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.

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 iaps of bars, shapes, dimensions and details 
of bar reinforcing, accessories and concrete cover. Do not scale dimensions 
from structural drawings to determine lengths of reinforcing steel.
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CW-7.3.2 Fabrication

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

Bars 6mm® to 20mm® inclusive 
Bars 25mm® and 28mm®
Bars 32mm® 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.
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All steel reinforcement shall be accurately placed in position shown on the 
drawings or as required by the NPC and firmly held there during the placing 
and setting of the concrete. Bars shall be tied at all intersections except where 
spacing Is less than 30 mm in each direction, when alternate intersections shall 
be tied. Ties shall fasten on the inside.

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

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

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

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

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

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

solid slabs
d. Spacing bars in beams and 

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

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

±6mm above form 
±50mm of bars 
±25mm

±6mm

±6mm

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

CW-7.3.5 Splicing

Splicing of reinforcement shall be in accordance with ACI 318, except as 
indicated otherwise or modified herein. Where splices In addition to those 
indicated on the drawings are necessary, they shall be approved by the NPC 
prior to their use. Splices shall not be made in beams, girders, and slabs at 
points of maximum stress. Butt Splicing shall preferably be used over lapping 
for bar sizes larger than 32 mmO. Splices to be welded shall conform to AWS 
D1.4; certification of weld ability of the reinforcement by the manufacturer, shall 
be submitted to the NPC. If the 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

Tension
Compression

24d
20d

But Not Less Than

300mm
300mm

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

The quantify to be paid for shall be the calculated theoretical number of 
kilograms of reinforcement steel bars as determined from the net length of the 
steel shown on the drawings, incorporated in the concrete and accepted.
The weight of deformed bars will be computed from the theoretical weight of 
the same nominal size as shown in the following tabulation;

Desionation Size fmmi Weiaht fka/ml
#2 6 0.222
#3 10 0,616
#4 12 0.888
#5 16 1.579
#6 20 2.468
#8 25 3.854
#9 28 4.833
#10 32 6.313
#11 36 7.991

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.

Unless otherwise stated in the Schedule of Requirements, no separate 
measurement and payment will be made for the reinforcing steel. The entire 
cost of furnishing of all materials, labor, equipment and tools shall be included 
in the pertinent pay items in the Schedule of Requirements.
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CW-8.0 STRUCTURAL STEEL

CW-8.1 General

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

CW>8.1.1 Submittals

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

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

Certificates of Conformance for the following:

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

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

For high strength bolts and nuts, the 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.
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CW-8.2 Materials

CW-8.2.1

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

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

Steel

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

Structural Steel; 

Steel Pipe:

Steel W-Shape Piles 
(Soldier Piles):

ASTM A36

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

ASTM A328

CW-8.2.2 Bolts, Nuts and Washers:

CW-8.2.3

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

Bolts:

Nuts:

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

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

ANSI B18.22.1, Type BWashers;

Accessories:

Welding electrodes and steel structural members shall use;

Rods

Non-shrink Grout
E70XX electrodes 

ASTM C827, non-metallic
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CW-8.3 Execution

CW-8.3.1 Fabrication

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

CW>8.3.2 Welding of Structural Steel Work:

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

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

CW*8.3.3 Shop Painting

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

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

• Marking: Prior to erection, members shall be provided with a painted 
erection mark. In addition, connecting parts assembled in the shop for 
remaining holes in field connections shall be matched marked with scratch and 
notch marks. Do not locate erection markings on areas to be welded. Do not 
locate erection markings in areas that will decrease member strength or cause 
stress concentrations.
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CW-8.3.4 Erection

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

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

Provide safety belts and lines for workmen aloft on high structures unless safe 
working platforms or safely 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".

CW-8.3.5 Tests and Inspections

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

Non-Destructive Testing1: In accordance with AWS D1.1 Twenty-five percent 
(25%) of the total number of joints, as selected by the NPC, shall be tested. If 
more than 20 percent of welds contain defects identified by testing, then all 
welds shall be tested by radiographic or ultrasonic testing, and to be approved 
by the NPC. When all welds made are required to be tested, magnetic particle 
testing shall be used only in areas inaccessible to either radiographic or 
ultrasonic testing. Retest defective areas after repair.

Not applicable on non-cntical structurea/joints and as directod/rcquircd by NPC Design Engineer.
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CW-8.4 Measurement and Payment

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

Unless othen/vise stated in the Schedule of Requirements, no separate 
measurement and payment will be made for the structural steel. The entire cost 
of furnishing of all materials, labor, equipment and tools shall be included In the 
pertinent pay items in the Schedule of Requirements.

NATIONAL POWER CORPORATION VI-CW-34



BID DOCUMENTS

SECTION VI “TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

VIsP2121303Sd

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

CW-9.1 Scope

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

CW'9.2 Design and Construction

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

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.
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CW-9.3 Measurement and Payment

I
I

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

I
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CW-10.0 DRAINAGE SYSTEM AND APPURTENANT STRUCTURES

I

CW-10.1 Scope

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

CW-10.2 Materials

CW-10.2.1 Non-Reinforced Concrete Drainage Pipes

Non-reinforced concrete drainage pipes shall meet the requirements of ASTM 
Cl 4-68.

I

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

CW-10.2.2 Reinforced Concrete Drainage Pipes

Reinforced concrete drainage pipes shall meet the design and test 
requirements for Class II Reinforced Concrete Pipes in accordance with ASTM 
C76-68 and ASTM C497-67.

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

CW-10.2.3 PVC Pipes

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

CW-10.2.4 Concrete Covered Rectangular Ditch

Cement, reinforcing steel, aggregate and water to be used for the construction 
of concrete covered rectangular ditch and open rectangular canal shall conform 
to the requirements set forth in Section CW-6.0 - Concrete. Foundation base 
materiai for concrete canal shall be sand and gravel as described in Section 
CW-5.0.
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CW>10.2,5 Bedding Material

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 (3/8n) sieve but not more than 10% 
passes a 0.074 mm {No. 200) sieve.

B. For Unstable Foundation

Bedding for sewerage and drainage pipes in soft and unstable foundation as 
determined by the NPC, shall consist of 13.79MPa concrete cradle in 
conformity with the dimensions shown on the drawings, or as determined by 
the NPC.

C. Foundation under Roadways and Parking Areas

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

C W-10.3 Construction

CW-10.3.1 Trench Excavation and Backfill

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

CW-10.3.2 Concrete Canal

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

CW-10,3.3 Appurtenant Structures

Appurtenant structures like street inlet, street inlet-catch basin combination, 
manhole, catch basin for downspouts, catch basin for intersecting perforated 
PVC pipes, septic tank, drain pit, drainage outlets, 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,
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I

I

Before any drain pipe is instalied, 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 shall be handled and installed with the aid 
of mechanical equipment and not just rolled or pushed into the trench from the 
bank. For small pipes, rope slings may be placed at both ends of the pipes and 
the rope slowly paved out until the pipe rests on the trench bed. proper and 
careful handling and laying should be observed at all times to prevent 
unnecessary structural damage to the pipe, especially at the pipe ends.

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

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

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.
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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.

I

I

CW-10.5.2 Concrete Drainage Pipes and PVC Pipes

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

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

CW-10.5.3 Appurtenant Structures

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

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

CW-10.5.4 Bedding

I

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

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
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CW-11.0 STONE MASONRY / GROUTED ROCKWALL

CW-11.1 Scope

The work covers all works m connection with slope protection works or as 
directed by NPC. The works shall consist of construction of stone masonry 
walls or grouted riprap as shown in the drawings and as required by NPC.

CW-11.2 Materials

CW-11.2.1 Boulders

I

I

I
I

I
I
I

Boulders shall consist of hard, durable and selected stones, free from seams, 
weathered parts, dirt or any other injurious material that may prevent the proper 
adhesion of the mortar. Minimum size shall be 10 centimeters in diameter or 
0.00055 cubic meters. Stones placed beside the boulders shall be equal or 
less than the size in volume with the exception that smaller rocks may be used 
for pinning and for filling the interstices or voids between them.

The stones shall be roughly squared where required. All shaping or dressing 
of stone shall be done before the stone is laid.

CW-11.2.2 Mortar for Masonry Works

A. Scope

This part deals with the proportioning, mixing and transportation of the mortars 
to be used for the grouted rockwall and other relevant stone masonry works.

B. Materials

1) Portland Cement - Portland cement shall be furnished by the Supplier 
and provisions set forth in CW-6,0 (Concrete) shall govern.

2) Sand - Coarse and fine sand shall consist of hard, tough, durable, 
uncoated particles acceptable to NPC. All foreign materials and dust 
shall be removed by processing.

3) Water - Water for mortar shall be free from oil, acid, alkali, vegetable 
matter or other deleterious substances and shall be reasonably clear 
and clean.

C. Proportioning

The mortars shall be proportioned by volume as specified in the following table:

Class of Mortar Portland Cement Hydrated Lime Sand
A 1 part - 2 parts
B 1 part - 3 parts
C 1 part Vz part 3 parts
D 1 part 1 !4 Dart 3 parts
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The method of measuring materials for the mortar shall be such that the 
specified proportions of the mortar materials can be controlled and accurately 
maintained during the progress of the work.

The quantity of water shall be the necessary one to obtain a satisfactory 
workability for the specific use of each mortar.

D. Mixing

The mortar shall be mixed for a minimum of 2 minutes in a mechanically 
operated drum type mixer or equivalent mixer approved by NPC.

The mixer shall be rotated at the speed recommended by the manufacturers 
and the total quantity of materials mixed in any batch shall not exceed the rated 
capacity of the mixer.

The gauged amount of water shall be gradually introduced into the mixer, partly 
before the loading of the dry materials and partly Immediately after the loading 
of the same has been completed.

The entire content of the drum shall be discharged before a new cycle of 
batching is started, and at all times, the inside of the drum shall be kept free 
from build-up of materials. The mixer drum shall be thoroughly cleared-out 
prior to change of mix or on cessation of mixing.

Hand-mixing for small batches is permissible provided that the mortar is mixed 
up to the degree obtained with the mechanically operated mixer. If hand mixing 
of the mortar Is permitted by NPC, the fine aggregates and cement shall be 
mixed dry in a tight box until the mixture assumes a uniform color, after which, 
water shall be added as the mixing continues.

E. Placing

Stones shall be thoroughly wetted before placing, and shall be laid by hand in 
full mortar beds, in courses approximately horizontal both in longitudinal and 
transverse directions. Stones will not be considered to be properly bedded until 
mortar exudes from the underside of the bedded stones. No voids in any part 
of the rip-rap will be permitted.

F. Transportation

The equipment and the tools for transportation and for placing batched mortar 
shall ensure that contamination or loss of ingredients do not take place.

Mortar shall be stirred or worked at frequent intervals to prevent separation. 
Any mortar that is not place within thirty minutes after the first water has been 
added to the batch shall be wasted. Except for necessary tempering on the 
mortar board, the retempering of the mortar shall not be permitted.
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G. Payment

No separate payment shall be made for mortar, which shall be included in the 
stipulated price fully grouted riprap or stone masonry works.

CW-11.3 Measurement for Payment

Measurement for payment of the fully grouted rockwall and/or stone masonry 
shall be based on the actual volume placed and accepted. Opening of less 
than 10 percent for each cross-sectional area shall not be deducted.

Unless otherwise indicated in the Schedule of Requirements, no separate 
measurement and payment will be made for grouted rockwall. Payment hereof 
will be made at the corresponding pertinent pay items in the Schedule of 
Requirements per cubic meter, which shall constitute full compensation for the 
furnishing of all materials, labor and equipment necessary for the rip
rapping/stone masonry works.

I
I

I

I

I

I
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CW-12.0 PERIMETER FENCE AND VEHICULAR/PEDESTRIAN GATE

CW-12.1 Scope

In accordance with the specifications contained herein, the Contractor shall 
furnish all labor, materials, equipment and tools for the construction of 
perimeter fence to the length or extent shown on the drawing or as established 
in the field.

CW-12.2 Materials

I

I
I

CW-12.2.1 Cement and Reinforcing Steel

Cement and reinforcing steel shall conform to the requirements set forth in 
Section CW-6.0 - Concrete. Class of concrete shall be 20.7MPa or as shown 
on the drawings.

CW-12.2.2 Concrete Hollow Blocks (CHB)

Concrete hollow blocks shall be 150 mm x 200 mm x 400 mm (6'x S-x 16") non
load bearing with a compressive strength of 3,10MPa. CHB units shall be free 
of chips, splits or other defects, which in the opinion of the NPC, might impair 
their strength and durability. At the option of the NPC, CHB units delivered to 
the site shall be tested to check on their specified strength. One specimen 
taken at random representing 500 units shall be tested. Sampling shall be done 
by the NPC. The group represented by a specimen that fails the compression 
test shall not be used in the work.

CW-12.2.3 Fine and Coarse Aggregates and Water

Fine and coarse aggregates and water shall conform to the requirements slated 
in CW-6.0 - Concrete.

CW-12.2.4 Galvanized Barbed Wire

Barbed wire shall consist of three (3) strands of 2.7mm0 heavy galvanized wire 
with 2.2mm0 four-point barbs. It shall be of the coating class as specified in 
the drawings.

Individual wire specimen shall stand being bent cold through 180° without 
fracture on the wire and without flaking off of the zinc coating.

CW-12.2.5 Structural Steel (Vehicular/Pedestrian Gate)

Fabrication and installation of vehicular and pedestrian gates shall conform to 
the requirements of the drawings or as directed by the NPC.

Steel square bars shall be used as the main frame of the gate. The other lower 
sizes as shown/indicated in the bid drawings shall be as the secondary frames 
of the gate.
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All tubular steel for Pedestrian and Vehicular gate including railings/grills shall
be hot-dipped galvanized.

CW-12.3 Construction

a. Excavation, backfilling and concreting work shall be in accordance with the 
applicable provisions of Section CW-5.0 - Structural Excavation, Fill and 
Backfill and Section CW-6.0 - Concrete, respectively.

b. CHB Construction

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

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

c. Mortar Proportions

1) Cement mortar for laying concrete hollow blocks shall consist of one 
(1) part Portland cement, one-fourth (1/4) part lime and three (3) 
part sand. Only sufficient water to make a workable mix will be 
permitted.

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

d. Fabrication and installation of vehicular and pedestrian gates shall conform 
to the requirements of the drawings or as directed by the NPC.

e. All welding work shall conform to the Specifications for Welded Highway 
and Railway Bridges of the American Welding Society (AWS).

Galvanized surfaces to be painted, in addition to being cleaned with 
mineral spirits or other solvents, will require surface treatment to which 
paint will adhere. The galvanized surfaces, therefore, shall be coated with 
a solution of 7.5 grams of copper sulfate to a liter of water, allowing the 
coating to remain on the surface of at least twelve (12) hours, and dusting 
off with stiff brushes.

I
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Surfaces to be painted shall be clean, dry, smooth and free from dust, rust, 
grease or oil. Sufficient time shall be allowed between coats of paints to 
insure complete drying but in no case less than 24 hours. No painting shall 
take place during the presence of rain, fog, dew or where the surfaces may 
othenwise be damp. All work shall be done with high quality workmanship, 
leaving finished surfaces free from runs and sags.

CW-12.4 Measurement and Payment

CW*12.4.1 Perimeter Fence

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

CW-12.4.2 Vehicular/Pcdestrian Gate

Unless otherwise indicated in the Schedule of Requirements, no separate 
measurement and payment will be made for the fabrication and installation of 
vehicular and/or pedestrian gates. All costs hereof shall be included in the 
payment for perimeter or seclusion fences, as applicable, or as indicated in the 
Schedule of Requirements.

I
I

I
I
I

I
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CW-13.0

CW-13.1

I CW-13.2

STEEL POLE WITH CROSS-ARMS AND BRACES 

Description

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

Pole Requirements

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

I Description 40’ (12.20 m) 35’ (10.65 m) 30’ (9.15 m) 25’ (7.62 m)
Steel Material ASTM A572 ASTM A572 ASTM A572 ASTM A572
Tip Diameter 200 mm 200 mm 200 mm 150 mm
Butt Diameter 320 mm 300 mm 260 mm 240 mm
Thickness 4 mm 4 mm 4 mm 4 mm
Shape 1 Octaqonal Octaqonal Octaqonal Octaqonal
Minimum Yield 
Strenqth

345 MPa 345 MPa 345 MPa 345 MPa

CW-13.3

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

Hole location and diameters for steel poles and cross-arms/braces shall be 
referred to electrical drawings.

All structural steel, bolts, nuls and washers shall be hot-dip galvanized after 
fabrication in accordance with ASTM A123 with minimum zinc thickness of 85 
microns. Exposed welds shall be mechanically cleaned.

Pole Erection

The Supplier shall use standard and accepted practice and method of erecting 
the poles depending on their location. The Supplier shall excavate holes for 
poles setting to a depth indicated below:

Depth of Pole Settinq
Lenqth of Poles In Earth In Rock

Meter Feet Meter Feet Meter Feet
12.20 40 1.80 5.9 1.22 4.0
10.67 35 1.65 5.4 1.22 4.0
9.15 30 1.52 5.0 1.22 4.0
7.62 25 1.40 4.6 1.22 4.0
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All holes shall be dug in the correct locations and shall be large enough to 
provide for the use of tamping bars all around the poles to the full depth of the 
holes.

All poles shall be set truly vertical and exact in alignment. After the poles have 
been set and aligned properly, the holes shall be backfilled with materials 
consisting of 20% sand AND 80% gravel. The gravel and sand material shall 
be filled around the holes and compacted thoroughly at 30 cm (12 inches) layer 
by tamping tools before placing the next 30 cm layer of gravel and sand, until 
the backfill material reaches the ground surface level. Materials from the 
excavated holes shall be placed and tamped around the poles to a height of 30 
cm. (12 inches) above ground line and shall be spread sloping radially outward 
until it intersects with the ground surface.

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

Braces such as flat and x-braces, shall be attached where required. The braces 
shall be attached by the Supplier in accordance with the drawings. All nuts shall 
be tightened adequately.

CW'13.4 Measurement and Payment

Measurement for payment for steel pole shall be based on the total quantity of 
steel pole supplied, erected and accepted by NPC.

Measurement for payment for cross-arms and braces shall be on lot basis of 
cross-arms and braces supplied, installed to the respective poles and accepted 
by NPC.

Payment will be made at the contract unit price for the items, Steel Pole and; 
Steel Cross-arms and Braces in the Schedule of Requirements, which payment 
shall constitute full compensation for furnishing of all materials, labor and 
hardwares and accessories necessary to complete the items.

I
NATIONAL POWER CORPORATION VI-CW-48



BID DOCUMENTS SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

VisP21Z1303Se

I

PART I -TECHNICAL 

SPECIFICATIONS

MW - MECHANICAL WORKS

NATIONAL POWER CORPORATION
■If



I

BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

VisP21Z1303Se

CLAUSE NO.
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PART I “TECHNICAL SPECIFICATIONS

MW - MECHANICAL WORKS

MW-1.0 GENERAL

The Work to be done under this section shall include the furnishing of ail 
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 Six (6) Units 
of Modular Diesel Generating Sets for BMangbilangan DPP (New Site) 
and Pangapasan DPP including its Associated Electrical Equipment as 
described in Clause GW-1.0: General of the General Works.

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

The work shall be performed and completed with high quality workmanship in 
accordance with generally accepted modern practice in the design, supply, 
delivery, installation, test and commissioning of mechanical equipment and 
associated works for the safe and reliable operation of the Six (6) units of 
Diesel Generating Sets and Auxiliaries.

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

MW-2.0 SCOPE OF WORK

The Supplier shall furnish all supervision, labor, materials, supplies, tools and 
equipment to complete all the Mechanical works and other services including 
the supply, delivery, installation, test and commissioning of 5 x 20 kW and 1 x 
30 kW Modular Diesel Generating Sets including its Associated Electrical 
Equipment as specified in the relevant items of Clauses GW-2.4 and GW-2.6 
of the General Works specifications.

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

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

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 othenvise specified in the relevant sections of this specification. The 
specific work to be done shall be as described in the relevant sections of this 
specification and/or shown on accompanying drawings.

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

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

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

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

MW-3.2 Equipment Foundation

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

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.
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During installation works, electro-mechanical equipment shali be carefully 
lifted or glided on the foundation by using only approved methods and 
equipment, and in a manner that will prevent damage to the equipment and 
foundation. The equipment shall be positioned on a location as shown on the 
drawings and shall be leveled and checked true to grade and alignment 
before final grouting. The Supplier shall strictly adhere to the installation 
procedures/manuals provided by Manufacturers of the equipment.

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

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

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

MW-3.3 Piping System

MW-3.3.1 General

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

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

Piping shall be properly arranged such that it will result in neat appearance 
and convenient to operate and maintain. Items requiring periodic attention 
shall be readily accessible from floors or platforms. Pipe shall neither 
obstruct passageways of any kind nor interfere with access to other valves or 
equipment.

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

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

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

Where pipelines 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 Civil Works Specifications.

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

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

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

After considering site conditions, and in case execution cannot be done 
according to the piping route in the design drawings, on-site changes may be 
acceptable subject to the approval of NPC.

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
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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 with a clean water to wash away all acid solutions and let dry 
before re-connecting the pipes.

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

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

MW-3.3.2 Pipe and Fittings

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

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

Malleable iron, galvanized screwed fittings conforming to ANSI B16.3 
(Malleable iron threaded fittings. Class 150) may be used for Potable Water 
System.
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Gaskets shall be selected based on the nature of the fluid or Its temperature 
to be handled. Gasket materials shall not contain asbestos in any form.

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

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

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

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

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

MW-3.3.3 Piping Accessories

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

Pressure gauges for fuel oil system shall be provided with 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 shut down 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

I

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 Prime 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. 
The eyes in the rods shall be welded shut. Safe loads for hanger rods shall be
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calculated on the root area of the threads. In no case shall hanger rods of 
less than 10 mm diameter be used for support of piping 50 mm and smaller or 
less than 15 mm diameter rod for supporting pipe 65 mm and larger.

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

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

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

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

MW-3.3.6 Welding

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

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

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

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

Where weld metal is deposited in successive layers, each layer shall be 
thoroughly peened before the next layer is applied.

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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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 vwth the Supplier’s instructions. 
The electrodes for arc-welding shall be classified on the basis of mechanical 
properties of the as-welded deposited weld-metal, type of covering, hydrogen 
absorption, welding position of the electrodes and type of current.

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

MW-3.4 Valves and Accessories

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

The Supplier shall select valves, valve drives and accessories which are 
suitable for the operating conditions of the systems in which they are to be 
used, and 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 service shall have weatherproof protection 
covers of approved construction. Valves other than outside screw and yoke 
type, in size larger than 50 mm are to be provided with gate position 
indicators. Valves shall close clockwise.

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

All valves 65mm and larger shall have a body and bonnet material of at least 
cast iron. Cast steel material shall be used for high pressure or temperature 
applications. Stem, seat ring & seat, wedge or disc shall be made of bronze, 
for high pressure or temperature applications stainless steel shall be used. 
Valves 50mm and below shall be made of bronze unless otherwise other 
materials are approved by NPC.
Gate or globe valves shall generally be used for isolation in the piping system. 
Ball valves or butterfly valves may be used if specified or shown on the 
drawings.

All gate and globe valves. 65mm and over shall be of OS & Y or 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:

I

MW-3.5

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

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

Gate and globe valves, 50mm and smaller shall be made of bronze or 
stainless steel, rising stem, union bonnet, Inside screw, solid wedge or plug 
type disc, with screwed or flanged ends. Valves installed in valve boxes shall 
have flanged ends for easy replacement or if valves with screwed ends are 
used, appropriate unions shall be installed.

Valves of all sizes shall have a rating of not less than 57 kg (125 lbs).

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

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

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

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

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

MW-3.6 Drives and Gears

All moving parts of machinery including shafts, couplings, collars, projecting 
key heads, gear wheels, rope/belt-drives shall be completely guarded to 
provWe 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 DIESEL ENGINE GENERATING SET

MW-4.1 General

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

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

PARTICULARS PANGAPASAN DPP BILANGBILANGAN
1x30 KW 1x20 KW 4x20 kW

a) Rated Prime Cutout 30 kW 20 kW 20 kW
b) Nominal Voltaoe 240 V 240 V 240 V
c) Power Factor 0.80 0.80 0.80
d) Freauencv 60 Hz 60 Hz 60 Hz
e) Number of Phases 3 - phase 3 - phase 1 - phase
f) Rated Speed 1800 rom 1800 rom 1800 rpm
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g) Fuel Consumption 
required prime power 
output (guaranteed)

0.34 LAW-hr (max.) 0.38 L/kW-hr (max.)

Specified Reference Site Conditions
■ Total Barometric Pressure : 100 kPa
■ Air Temperature : 40 °C
■ Charge Air Coolant Temperature : 40 °C
• Relative Humidity : 80

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

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

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

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

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

The DG Sets shall be of the same Brand and Model per rating.

Each diesel engine shall be directly coupled to the generator and shall be 
designed for installation within an enclosure which is weatherproof and sound 
attenuated to conform with the requirements of Clause GW-3.3 of the General 
Works specification and Clause MW-4.7 of this specification.

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

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

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

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

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

Provision for Crane and Fork Lift unloading of the complete generating set 
shail be engineered, designed and manufactured as a heavy duty, welded 
steel construction with four point lifting provisions and fork lift pockets as used 
on heavy duty construction installations. Details of construction and 
manufacturer’s certification of the lifting provision shall be included in the 
drawings to be submitted after the award of Contract.

The Supplier shail be responsible for the design and construction of 
equipment foundations for the modular generating sets and associated 
auxiliary equipment to ensure proper mounting/anchoring of the units, 
including necessary site grading and development of the location area, 
subject to the approval of NPC. The Supplier shall supply all anchor/machine 
bolts, special tools and accessories required for mounting/installation of the 
generating set/s including structural steel supports and appurtenances for 
auxiliary equipment. The engine foundation shall be designed such that 
waste oil water can be collected and to be discharge/interconnected to the 
nearest existing oil water separator.

All piping systems that are an integral part of the unit shall be included in the 
scope of supply of the Supplier including connection bolts, nuts and gaskets 
for equipment, valves and other devices with fianged 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.

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

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

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

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

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

I
I

I

I
I
I MW-4.2

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.

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

All 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 set shall comply with the 
following:

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

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

NOTE: Experience less than what is required will be ground for 
rejection of the bid proposai.

Diesel Engine
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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 multi-cylinder 
arrangement, trunk piston design, turbocharged or naturally aspirated per 
manufacturer's standard, charged air cooler, electronic governor, direct fuel 
Injection, capable of operating the type of fuel oil specified in this specification 
without entailing frequent maintenance and replacement of engine 
components other than the scheduled maintenance at fixed interval.

The engine shall be operated at a rated speed of 1800 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 
Diesel Engine Generating 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 and stressed relieved prior to any machining works. The block shall 
be of ample strength and stiffness, and be of proven design. The crankcase 
block shall Incorporate mounting feet for bolting down the engine. Removable 
side covers for inspection purposes and relief valves Incorporating flame traps 
to guard against damage or Injury from crankcase explosions shall be 
included.

MW-4.2.3 Cylinder Liners

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

MW-4.2.4 Cylinder Head and Valve

The cylinder heads shall be of cast construction, suitable cored for water 
cooling passages and included preferable two inlet and two exhaust valves 
per cylinder as applicable. Means shall be provided to prevent the valve from 
dropping far enough to cause damage and double springs shall be provided. 
The valve seats shall be renewable. The valves and seats particularly on the 
exhaust shall be of materials such as stellite to be able to resist the severe 
duty.

Preference will be given to engines with individual heads for each cylinder 
and where the manifolds are left in unit with the removal of one or more 
heads.

Allow for the fitting of maximum cylinder pressure indicator for checking of 
compression and maximum firing pressures of each cylinder. A leyer or 
handwheel, which decompresses all cylinders simultaneously, shall be 
provided. Tappet covers shall be separately removable for setting 
clearances.
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MW-4.2.5 Piston and Connection Rods

I

I

I

I

The pistons shall be designed to withstand the temperatures and pressures 
encountered and machined to produce the correct shape under normal 
operation and incorporate a proven combination of compression, oil control 
and scraper rings. The rings shall be treated by chromium plating or 
otherwise for long life. The gudgeon pin shall be hardened and ground and 
positively restrained within the piston boss.

The connecting rods shall be of high tensile strength forged steel construction 
and incorporate a removable end cap which shall be interlocked and/or 
dowelled to the rod. The piston and connecting rod shall be removable either 
through the cylinder bore or through crankcase doors.

Lubricated oil shall be conveyed to the gudgeon pin by drilling the connecting 
rod or spraying oil into the underside of the piston.

MW-4.2.6 Fuel Injection

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

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

The fuel pumps are to be controlled by electronic type governing system. 
Suitable drip trays and drain pipes are to be provided to avoid contamination 
of the lubricating oil. Drain pipes shall be provided from these trays to 
collecting tank. Fuel leak-off pipes from the Injectors shall be taken to the fuel 
day tank.

MW-4.2.7 Crankshaft and Camshaft

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

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.
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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, necessary valves, relief valve, pressure 
gauges and fuel cut-off valves.

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

Simplex strainer with minimum 60 mesh size and stainless steel filler element 
shall be provided.

Each DG set shall be provided with separate fuel day tank of 1,000 liters 
minimum capacity complete with accessories, associated structural supports, 
isolation valves, 50 liters per minute @ 10 meters discharge head cast Iron 
double acting rotary hand pump with flexible hose of appropriate materials 
and size. Instruments and other accessories as shown on the bid drawings. 
The fuel day tank shall be provided with high and low level alarm contacts for 
annunciation In the generator control and protection panel.

The fuel oil day tank shall be a shop-fabricated, all welded construction, 
rectangular or any approved shape and shall be designed and constructed in 
accordance with the requirements of applicable standards complete with 
manholes: inlet and outlet nozzles; and nozzles for vent, overflow, drain, 
sounding, level gauge and switches. Included in the supply of the day tank 
are its structural steel supports with sufficient height as required by the diesel 
engine operating system or as recommended by the engine manufacturer and 
complete with mounting/anchor bolts. The structural steel supports shall be 
pre-fabricated ready for assembly at site. The tank material shall be of carbon 
steel conforming to ASTM A36 or approved equal with minimum shell 
thickness of 5 mm. Nozzles shall be fitted with flanges, raised face 
conforming to ANSI B16.5. The tank shall be provided with an interior and 
exterior coating. The supply shall include all the necessary materials for fixing 
and installation.

MW-4.2.9 Lubricating OH System

The lubricating system shall be of forced-feed type to supply oil under 
pressure to all working points such as main bearings, crank pins bearings, 
piston, piston rings and pins, camshaft drive and other moving parts.

I
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The lubrication system shall incorporate full flow oil filtration, thermostatic 
valve, pressure and temperature indicators, system pressure regulator, oil 
cooler, gear-driven pressure oil pump, oil sump and may include a gear- 
driven scavenge oil pump.

Oil Pressure switches shall be provided to prevent the engine from increasing 
speed above idle if the oil pressure is below normal and closes down the 
engine if satisfactory pressure is not achieved within a given period.

On start-up, adequate lubricating oil shall be supplied to the engine and 
turbo/supercharger bearings. If required, a DC motor-driven pre-lube oil 
pump shall be provided. The DC motor shall be fed from the 12 or 24 volt DC 
system to be supplied by the Supplier.

Each DG set shall be provided with free jet 
centrifuge type lube oil purifier. The lube oil purifier shall have adequate 
capacity to allow the proper treatment of lube oil circuit.

The Supplier shall provide NPC after award of Contract the recommended 
grade of lubricating oil and the names of at least three (3) suitable 
manufacturers and their trade name. Prior to delivery, the lubrication piping 
system of the unit shall be cleaned

MW-4.2.10 Cooling System

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

The system shall comprise all necessary valves, integral pipe works on the 
engine, lubricating oil and charge air coolers, radiator, cooling water pump, 
expansion tanks as applicable, thermostatic valves and instruments such as 
thermometers, pressure gauges and switches, water level detectors and other 
necessary protection devices.

The cooling water pump shall be engine mounted gear driven of sufficient 
capacity to provide engine Jacket water cooling, lubricating oil and charge air 
cooling when the unit is delivering full-rated load under the specified 
conditions.

The radiator shall be designed to permit easy maintenance and cleaning of 
the interior and preferably vertically mounted. Radiator shall be of industrial 
finned tube type for closed circuit cooling system. It shall be equipped with an 
engine driven blower type fan complete with fan guard and the fan belts shall 
have a tension adjustment and belt guard. The radiator fan shall have 
sufficient capacity to maintain the desired cooling requirements of the diesel 
engine. Ball tap valve of bronze material shall be provided to interconnect 
feed fresh water into the cooling water system or expansion tanks, if 
applicable.

Fan blades shall be of aluminum alloy material or approved equivalent. The 
assembled motor shall be certified as having been statically and dynamically
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balanced and having been non-destructively tested by x-ray or other 
approved method.

The framework of the radiator and other steel parts except machined surfaces 
shall conform to ASTM A36, hot-dipped galvanized, with a minimum 
application rate of 600 g/m2. Bolts and nuts used for the structural parts shall 
also be hot-dipped galvanized. A flexible connecting section shall be 
provided between the radiator and discharge louver frame.

Radiator fan discharged air shall be directed upwards from top of the DG set’s 
enclosure.

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, and necessary bracing needed for mounting to prevent 
transmission of engine vibration to the enclosing structure. Exhaust 
pipe/silencer installed within the enclosure shall be thermally insulated. 
Exhaust silencer shall preferably be installed Inside the enclosure, except 
otherwise installed per manufacturer’s standard/recommendation and 
approved by NPC.

Exhaust gas pipe shall be provided with flanged connection and mounting 
supports, and all the required connection bolts, nuts, washers and gaskets. 
For modular generating 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 fittings and 
accessories, and pipe insulation for pipe inside the powerhouse shall be 
provided by the Supplier.

A suitable size of turbochargers for ample supercharging shall be provided 
complete with axial turbine wheel, centrifugal compressor, gas inlet casing, air 
filtration and lubricating system.

MW-4.2.12 Starting System

Each DG set shall be capable of being started, synchronized to the system 
and loaded to the full rating of the unit without dependence upon the AC 
auxiliary power supplies.

Electric starting system shall operate on a 12V or 24V electrical circuits per 
manufacturer’s standard, energized by storage batteries. Circuit ground shall 
be negative.
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Electric cranking motors shall be heavy-duty, with capacity to crank the 
engine at sufficient speed to start when conditioned to, and in an ambient 
temperature of 40°C, in conjunction with the specified range of fuel and 
lubricants. The drive mechanism for engaging the starting motor with the 
engine flywheel shall be inherently designed to operate and release without 
the application of heat. Starting system Including battery shall be adequate to 
crank the engine for a minimum of three (3) cranking periods without 
overheating. Each cranking period shall consist of 30 seconds of constant 
cranking followed by a 2-minute rest. To protect the engine and electric 
cranking motors, Over Crank and Failure to Crank relays shall be provided to 
prevent excessive cranking period and cranking stress, respectively.

Storage battery shall be lead acid type complete with battery tray and intercell 
connectors. The battery capacity shall be compatible with the cranking duty 
described in the preceding paragraph, in an ambient temperature of 40°C. 
Battery tray shall be constructed of fiberglass or approved corrosion resistant 
material and so treated as to be resistant to deterioration by battery 
electrolyte. Construction shall be such that any spillage or boil-over of battery 
electrolyte shall be contained within the tray to prevent a direct path to 
enclosure floor.

Battery charger shall be adequate to recharge the fully-depleted battery not 
more than twelve (12) hours 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 240V 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 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 a 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.
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The Governing system shall have at least the following response 
characteristics or better;

Load Variations 
at rated speed

Maximum change of 
speed as a percentage 

of rated speed

Maximum recovery 
time to within steady 

state tolerance 
(seconds)

a) On full load 
rejection

Temporary change 15%

Permanent change 
Dependent on droop 

Setting

15

b) On a change of
load, both on

Temporary change 4% 5

and off, by any 
step of 25% of 
the rated load

Permanent change 
Dependent on droop 

Setting

The steady load speed band shall not exceed 1% of the rated speed. The 
speed droop shall be adjustable from 1 to 8 percent.

The governing system shall allow safe manual, local and/or remote control of 
the no-load, non-synchronized running 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 and containerized/pre
fabricated control house, but selective monitoring/metering with start, stop 
and emergency stop push buttons shall also be provided In the local panel 
mounted on the engine skid or at appropriate location within the modular 
generating set. These selective monitoring/metering instruments shall have 
simultaneous reading with those on the GCPP during operation. The GCPP 
shall conform to the requirements specified In the pertinent Electrical Works 
Specifications.

The DG set’s control system shall be designed for remote start-up and speed 
control including automatic and manual control. It shall be equipped with all 
necessary instrumentation to provide adequate monitoring of the unit under 
all operating conditions including “standby". The GCPP shall conform to the 
requirements specified in the relevant Electrical Single Line Diagram.

The generating sets shall also be tripped manually from the GCPP or from the 
engine in case of emergency.
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Instaimentation 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 toad applied to it up to the overload rating and shall 
automatically control the voltage and frequency during loading and unloading.

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

The lockable safety glass viewing window located at the DG set enclosure 
shall be provided with the following monitoring indicators/control points but 
not limited to:

a) RPM meter;
b) Hours Run Counter;
c) Oil Pressure Gauge;
d) Oil Temperature Gauge;
e) Cooling water Temperature Gauge;
f) Start/Stop Pushbuttons: and
g) Emergency Stop Pushbutton

The DG set’s GCPP (floor-mounted pedestal type to be installed In the control 
house) 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:
]) Generator Breaker Position, close and open; and 
k) Local-Remote Selection Switch
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Included In the DG set’s control and protection panel are the following Human 
Machine Interface Indicators such as:

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

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

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

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

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

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

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

auxiliary/associated equipment;

MW-4.6 Engine Protecting 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.

NATIONAL POWER CORPORATION I VI-MW-23



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

VisP21Z1303Se

An overspeed shutdown device, operating independently of the governing 
system, shall be provided. This device shall operate in either the manual or 
automatic mode of operation of the DG set.
The following accessories, as a minimum, shall be provided to safeguard the 
engine from being damaged by dangerous operation thereof:

a) A mechanical operated type overspeed trip device to cut-off the fuel oil 
supply to the engine not more than thirteen (13) percent above the rated 
engine speed;

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

c) An emergency shutdown trip solenoid;

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

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

MW-4.7 Sound Attenuated/Weatherproof Enclosure

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

The enclosure shall be designed to withstand wind velocity of not less than 
155 MPH (250 KPH) or as specified by the latest version of the NSCP and 
accurately dimensioned in compliance with the National Electrical Code 
(NEC), the National Fire Protection Association (NFPA) for clearance of all 
specified items included therein, and all applicable fire codes for a structure 
and application of this type. They shall be designed on modular principles 
with many interchangeable components permitting on site repair.

The enclosure shall have elegant appearance that includes acoustic baffles 
for the air inlet and outlet, walls with sandwich mineral wool attenuation of 
reliable quality made of galvanized steel material conforming to ASTM A-36 
and painted finish. It shall be coated in accordance with manufacturer’s 
standard.

The design and construction shall be modular with side panels, doors, louvers 
and for all component parts to have minimum thickness of 2.0mm (gauge 14). 
The roof of the enclosure shall meet or exceed the minimum gauge 
requirements specified but, in addition, shall be strengthened in such a 
manner as to support the largest commercially available exhaust silencer 
recommended by the Manufacturer for this application.

Wide opening access doors for easy maintenance of all main components 
shall be provided. The joints of the enclosure shall be of bolted or screwed 
design to allow easy disassembly and assembly during major maintenance of
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the DG sets and its auxiliaries. All access doors shall be fully lockable to 
prevent unauthorized access.

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

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

The DG set-mounted control panel shall be fitted with safety glass viewing 
window for easy monitoring of operation and located in a lockable access 
door. The monitoring/control points shall be as specified in Clause MW-4.5 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 instailed 
attachments.

The enclosure shall be provided with necessary louvers designed to meet 
engine air requirements and proper ventilation. All louvers with bird screen 
shall be designed to prevent the entrance of driving rainwater but shall have 
sufficient free area to allow for 120% of the total DG set air requirements or 
per manufacturer’s standard.

All necessary fittings, hoses, shut-off valves, etc., shall be provided to 
facilitate necessary fuel oil/lube oil filling, lube oil and water drain at the 
exterior of the enclosure. Engine crankcase breather pipes shall terminate at 
the exterior of the enclosure directly under the radiator air discharge louver.

The base of the enclosure shall be designed and manufactured as a heavy 
duty, formed steel construction with four (4) point lifting provision to support 
the calculated weight. Details of the base construction shall be included with 
the drawings to be submitted.

Auxiliary Interface box shall also be provided which houses the 
electrical/instrument connection terminals for interfacing to the control panel 
external to the generating set.

The enclosure shall contain the battery racks, battery cables, battery charger 
and 12-volt or 24-volt battery capable of delivering at least 3 cold-cranking. 
The battery rack shall be welded to the sub-base with hold down bolts with 
cross over strap.

MW-4.8 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
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changes to conform with the final design and modei/brand of the proposed 
equipment (per manufacturer's standard).

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

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

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

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

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

The Supplier shall submit a detailed Toots 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-4.9 Test, Commissioning and Training

All tests and inspections (shop test, site test and commissioning) shall be 
carried out in accordance with the requirements specified in Clause GW-9.0, 
Inspection and Tests of the General Works Specifications, relevant sections 
of the specific technical specifications (Civil, Mechanical & Electrical Works 
specifications) and respective test procedures duly approved by NPC.

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 
respective plant site/s which the generating sets and all its associated 
auxiliaries are required to operate under the normal working conditions of the 
power plant.

Prior to the tests, the Supplier shall submit five (5) copies of test procedures 
for NPC’s review/approval for all equipment covered by the Contract at least 
forty five (45) calendar days prior to the conduct of actual test. No tests shall 
be conducted unless relevant test procedures are submitted and approved by 
NPC.
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The Supplier/Manufacturer shall conduct training at the Plant Site all NPC's 
operators who will be assigned to operate and maintain the plant which shall 
consist of not less than four (4) NPC Operators. The training program shall 
be conducted by expert/s who are knowledgeable and trained by the DG set 
manufacturer or his authorized representative/s as specified in Clause GW- 
10.2 of the General Works specifications.

MW-5.0 FUEL OIL STORAGE AND TRANSFER SYSTEM

MW-5.1 Scope of Work

This section provides the essential information for the Fuel Oil Storage and 
Transfer System Equipment and Accessories to be supplied, installed and 
tested by the Supplier. The system shall comprise of fuel oil day tank, 
transfer rotary hand pump, piping system and its associated accessories to 
complete the system requirements

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

a) One (1) set of Fuel Oil Day Tanks with a capacity of 1.0 m3 per DG set 
complete with manhole, inlet and outlet nozzles, nozzles for vent, 
overflow, drain and level gauge/switch, and structural supports;

b) One (1) set per fuel day tank of Double Acting Rotary Hand Pump, 50 
liters per minute capacity (g 10 m discharge head, including necessary 
fittings and connections; and

c) One (1) lot Fuel Oil Piping System complete with valves, strainers, pipe 
and fittings, gaskets, flanges, bolts and nuts, pipe supports and other 
required accessories to complete the piping systems for the day tanks 
to and from DG sets (Engine fuel supply and return lines)and waste 
water/oil drain to oil water separator including necessary excavation, 
backfilling and applied with tape wrapping or approved equivalent to 
embedded fuel oil pipes

MW*5.2 Fuel Oil Storage Tank (Not Included)

MW>5.3 Fuel Oil Unloading Pump (Not Included)

MW*5.4 Fuel Day Tank

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

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

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

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

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

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

MW-5.4.1 Hand Pump

The hand pump shall have a capacity of not less than 50 liters per minute 
capacity @ 10 m discharge head and shall be used for the transfer of fuel oil 
to the fuel oil day tank from a fuel storage drum.

The hand pump shall be double acting rotary type, heavy duty cast iron 
construction with brass internals fitted with easy clean wire screen, easy 
dispensing through antistatic neoprene rubber hose, with telescopic suction 
tube, adjusted to fit 50 mm diameter to 210 liters drum. Necessary fitting 
connections including flexible hose shall be provided. Flexible hose shali be 
oil resistant and made of synthetic rubber tube reinforced spiral-plied 
synthetic fabric with wire helix.
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After installation, the hand pump shall be tested by actual operation using the 
type of fuel to be handled. Pump performance shall be determined in 
accordance with the approved test procedure.

MW-5.5

I

I

Piping, Valves, Fittings and Accessories

MW-5.5.1 Scope of Work

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

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

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

MW-5.5.2 Piping

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

Fuel oil piping in the fuel oil day tanks’ area shall generally be installed above 
ground. All other fuel oil piping shall be installed either above ground or 
underground or as directed by NPC. Fuel piping installed underground shall 
generally applied with tape wrapping with minimum finished thickness of 1 
mm and applied spirally with overlap of 50% in all parts of the pipe and fittings 
or other corrosion protection method as approved by NPC. The tape 
wrapping brochures shall be submitted for NPC approval prior to procurement 
and application. The wrapping shall extend for 300 mm beyond the buried 
portion.

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

Unplasticized PVC pipe connection joints 80 mm (3") 0 and above shall be 
joined by rubber ring or solvent cement type connection in conformance with 
manufacturer’s recommendation. Smaller sizes shall be of solvent cement 
type connection. Flanged connections shall be used for connecting to flanged 
surfaces or to flanged-ends valve and shall be of the same material with the 
connected pipe with a rating of class 150 or ANS1150.

I
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I

The waste oil/water piping system shall generally be laid underground. All 
' trenches shall be provided with a cushion pad of at least 100mm sand and

sandy soil bedding materials. All pipeline excavations shall be backfilled up 
to the level of the finished grade surface in layers of 150 and each layer shall 
be thoroughly compacted. Backfill materials shall be compatible soil taken 
from trench excavation and approved by NPC.

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

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

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

MW-5.5.3 Valves

All gate or globe valves to be supplied shall be of the outside screw and yoke 
design or with rising stems. Valves body material shall be of cast iron for 
sizes more than 50mm diameter and cast bronze or stainless steel for 50mm 
and smaller. All valves shall have flanged ends with a rating of not less than 
150 lb. The use of screwed ends may be applied to 50 mm diameter subject 
to the approval of NPC. Check valves shall be of swing type.

MW-5.5.4 Strainers

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

Cast Iron Y-strainers with 60 mesh size shall also be provided upstream 
installed between the DG set and day tank. The filter element shall be of 
stainless steel fitted with magnet and with screwed ends

MW-5.5.5 Pressure Gauges

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

I

I

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

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

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

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

a)
b)
c)

MW-5.6.2 Tank

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

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

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

MW-5.6.3 Pump

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

After installation, the hand pump shall be tested by actual operation using the 
type of fuel to be handled. Pump performance shall be determined in 
accordance with the approved test procedure.
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MW-5.6.4 Piping

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

I

MW-5.7

I
I

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

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

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

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

Painting

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

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

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

Pinal color for Puel Oil piping and associated valves installed above ground 
shall conform to Munsell No. 7.5R 3/12.
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MW-6.0 DOMESTIC WATER SUPPLY SYSTEM

MW-6.1 General

I

This section provides the essential Information for the design, supply, 
installation, construction, test and commissioning of the complete Domestic 
Water Supply System to provide the water requirement for respective plants 
including the required excavation and backfilling of pipe trenches.

The work shall include, but not limited to the following:

a) One (1) lot of Water Storage Tank/Rain Water Collector complete with 
accessories; and

b) One (1) lot of Piping, Valves, and Fittings including the required 
excavation and backfill.

I

MW-6.2 Water Storage Tank/Rain Water Collector

The Supplier shall supply, deliver, install and test one (1) set of horizontal 
water storage tank per plant site. The water storage tank shall have a 
minimum capacity of 1,000 liters and shall be of polyethylene type. The water 
storage tank shall be complete with manhole, inlet and outlet nozzles with 
valves, overflow pipe, strainer, drain nozzle with valve, level switch nozzle 
with plug (for future use), pipe supports, access ladder and supporting steel 
structures.

Tank foundation and supporting steel structures shall be in accordance with 
requirements of relevant Civil Works specifications and drawings.

MW-6.3 Piping, Valves and Fittings

Domestic water supply and distribution piping shall be constructed from 
Unplasticized Polyvinyl Chloride {uPVC) pipe, Schedule 80 or Class 150, 
conforming to ASTM D-1784 or approved equivalent.

Gate valves, shall be made of bronze or stainless steel, rising stem, union 
bonnet, inside screw, solid wedge or plug type disc, with screwed or flanged 
ends. Check valves shall be of swing type, cast bronze and with screwed 
ends.

Valves of all sizes shall have a rating of not less Class 150.

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

I
MW-6.4 Testing

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

I
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MW>6.4.1 Water Storage Tank

I

I

I

I
I

Upon completion of the tank, it shall be filled with water at a proper pressure 
to fill the tank to the maximum water level. The water shall remain in the tank 
for at least twenty-four (24) hours after which observations for leaks and other 
defects shall be made.

All defects shall be corrected by the Supplier to the satisfaction of NPC before 
final acceptance of the work is made. Any leakage that is disclosed in the 
test shall be repaired by the Supplier.

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

MW-6.4.2 Domestic Water Supply Piping System

The piping system shall be hydrostatically tested at a pressure of 1.5 times 
the operating pressure of the system.

Tests may be applied to sections or the entire system. The test shall be 
made between valves and sections of not more than 305m (1000 ft) in 
accordance with the American Water Works Association (AWWA). There 
shall be no leakage whatsoever from the pipes, fittings and connections for 
each section tested while the system is under the test pressure for the period 
of not less than thirty (30) minutes of the total time to inspect all portions of 
the waterline under test, whichever is longer. During the test, valves shall be 
opened and closed. Any leakage or any defect disclosed by the tests prior to 
the acceptance shall be corrected and repaired by the Supplier at his own 
expense to the satisfaction of NPC.

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

MW-6.7 Disinfecting of Water Storage Tank and Domestic Water Piping System

The water storage tank and domestic water piping system shall be disinfected 
after testing and before being put into use. Before disinfections, the tank and 
piping should be drained, flushed, re-drained and refilled. In refilling, care 
must be taken to avoid entraining or entrapping air in the tank. The Supplier 
may use any of the methods of disinfections as recommended by the 
American Water Works Association (AWWA) or any of the following kinds of 
treatment:

I
a) Chlorine Gas-Water Mixture;
b) Calcium-Hypochlorite or equal; or
c) Dry Calcium Hypochlorite or Chlorinated Lime and Water Mixture.

Retention period shall be at least 24 hours and shall produce not less than 10 
ppm at extreme end of the lines at the end of the retention period. After 
flushing, residual chlorine must be reduced to less than 1 ppm.

I
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I
MW-7.0

MW-7.1

I

MW-7.2

I

MW-7.3

FIRE FIGHTING SYSTEM 

Scope of Work

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

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

Fire Extinguisher

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

The 7.1 kg (15.5 lbs.) capacity wall-hung type fire extinguishers shall be 
complete with carrying handle and wall-mounting bracket.

Portable fire extinguishers shall be suitable for the protection against class 
ABC fires using Clean Agent (HydroChloroFluoroCarbon or Halotron I Type) 
that is environmentally safe and leaves no residue.

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

Submittal

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

I

MW-8.0 AIRCONDITIONING AND VENTILATION SYSTEM

MW-8.1 General

This section provides the generai technical requirements and other essential 
information for the Air Conditioning and Ventilation System equipment to be 
supplied, installed and tested by the Contractor, as may be required.

I
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I

I

The Air Conditioning and Ventilation Systems shall be provided in the 
containerized control room which houses the generator control and protection 
panels (GCPP), associated electrical equipment and devices

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

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

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

Refrigerant to be used shall be environmental friendly.

The cost of the Air conditioning and Ventiiation equipment shall be included in 
the total cost of the containerized/pre-fabricated control house under the 
Architectural/Civil works.

I

I

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-8.2 Design Conditions

a) Outdoor Conditions:

Dry Bulb Temperature 
Wet Bulb Temperature 
Relative Humidity

35°C
27°C
80% to 100%

b) Indoor Conditions (for air-conditioned areas);

Dry Bulb Temperature :
Relative Humidity :

c) Area to be air-conditioned shall be:

24°C ± 3°C 
50% ± 5%

I
C.1 Control Room (as indicated in the Schedule of Equipment and as 

shown in the Bid Drawings)

d) Area to be ventilated shall be:

d.1 Comfort Room (Containerized Control Room) -10 air changes 
per hour
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I MW-8.3 Schedule of Equipment

1. Air-Conditioning Unit

.Lbcafion Quantity Rating Type
Containerized 
Control Room One (1)unit 11,000 kJ/H Window/Inverter Type, 

Wall Mounted

2. Ventilation Unit

Location Quantity , Rating ... Type
Containerized 

Control Room’s 
Toilet

One (1)unit 100 m3/hr Wall Mounted Exhaust 
Fan

MW-8.4 Air Conditioning System

MW-8.4.1 Scope of Work

The Work called for in this specification includes the design, furnishing, 
delivering, installing, testing and commissioning of window/inverter type air 
conditioners to provide a fully ventilated and air conditioned rooms. The work 
shall include other accessories even though not specifically mentioned in this 
specification but are necessary to obtain a complete set for the safe and 
reliable operation of the system as a whole.

All installation works shall include provision of opening for the air conditioning 
unit/s including its mounting brackets.

All electrical materials such as circuit breakers, automatic controls, including 
all power and control wires, supervision, electrical outlets, fittings and 
conduits for interlocking the operation of the indoor units and outdoor units 
shall be included and provided by the Supplier including complete system of 
automatic temperature controls.

The type and quantity of air conditioning equipment to be supplied shall be as 
specified in Clause 8.3 (Schedule of Equipment) or shown on the drawings.

All air conditioning units to be supplied and installed shall have the following 
features/accessories but not limited to:

• With Remote Controller and Holder
• With automatic and manual swing louver control
• With control switoh
• Coo! Mode
• Fan Mode
• Automatic Mode
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MW>8.4.2 Window Type Air-conditioning

The Window Type Air Conditioning Unit to be supplied and installed for the 
control house is as specified in the schedule of equipment or shown on the 
drawings.

The unit shall be wall mounted, Inverter type room air conditioner and shall be 
provided with a room thermostat and sensing element which detect changes 
in room temperature and adjust it to desired cooling by automatic actuation of 
the compressor. Compressor shall be provided with thermal overload device 
that automatically shuts off the compressor during overheating.

Fan motor shall be permanently lubricated. The unit shall operate on a 230 V 
AC. single phase and 60 Hz power supply.

Mounting brackets which are properly fixed on the wall shall be provided to 
support the suspended portion of the air conditioner unit. Weather seals shall 
be provided on the area between the air conditioner and wall opening.

The work shall also include the provision of wall opening for installation of the 
window type air conditioning units.

MW-8.5 Ventilation Unit

MW-8.5.1 Scope of Work

The Supplier shall furnish, deliver, install and test the ventilation system 
equipment complete with all the necessary appurtenances for Its efficient 
operation. The scope of supply shall include all mounting supports and fixing 
materials required to complete the installation and ready for operation.

MW-8.5.2 Wall-Mounted Exhaust Fan

Thru-the-wall propeller fan shall be provided at the Toilet.

The exhaust fan shall be Installed/mounted on the wall and shall directly 
discharge exhaust air outside. It shall be of the direct-driven type and 
corrosion resistant. The fan shall be provided with an automatic shutter and 
shall operate on a 220 V, single phase, 60 Hz power supply,

MW-8.6 Installation and Painting

The Air conditioning Unit/s and Wall Mounted Exhaust Fan/s shall be installed 
as indicated in the drawings or as directed by NPC. After installation, all 
exposed and unfinished surfaces shall be thoroughly cleaned and washed 
possibly by chemical of all rust, oil and other foreign matters and shall be 
repainted in accordance with the manufacturer's standard or as approved by 
NPC.

Likewise, all surfaces and supports shall be thoroughly cleaned of rust, oil 
and other foreign matters and shall be painted with epoxy primer and two (2) 
coats of finish paint.
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I

Painted surfaces of all equipment which are damaged during transport and 
installation shall be repaired or touched-up as necessary to prevent rusting, 
corrosion, etc. until the final finish painting application is made.

MW-8.7 Spare Parts

The Supplier shali supply the standard spare parts for one {1} year operation 
or as recommended by the manufacturer. Any replacement spare parts 
required during the warranty period shall be supplied by the Supplier at no 
cost to NPC.

MW-8.8 Acceptance Test

Before the Completion of Works, the equipment shall be tested in the 
presence of NPC to determine whether the requirements of the specifications 
have been met. Any defects found that are inherent in the equipment shall be 
remedied at the expense of the Supplier.

MW-8.9 Submittal

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

MW-9.0 GUARANTEE

The Supplier shali guarantee that he will repair, and/or replace, at his own 
expense, the equipment and machineries, against defect, in design, 
workmanship and materials for a period of one (1) year after the Goods have 
been installed and commissioned. The Supplier guarantees that when the 
equipment and/or material are placed in operation and/or use, it will perform 
in the manner as set forth in the Contract.

MW-10.0 MEASUREMENT OF PAYMENT

I

Measurement of payment for all mechanical works shall be based on the bid 
price of each item as shown in the Schedule of Requirements - Mechanical 
Works, Section Vil of the Bid Document. The cost of each Item shall cover all 
works required and described in the pertinent provisions of the specifications.
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SECTION EW - ELECTRICAL WORKS

EW-1.0 GENERAL

This section covers the technical and associated requirements for the Supply, 
Delivery, Installation, Test and Commissioning of Six (6) Units of Modular Diesel 
Gensets for Bilangbilangan DPP (New Site) and Pangapasan DPP including 
Associated Electrical Equipment under Package 33.

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 wnth the relevant 
sections of this specification. The Supplier shall submit all related drawings 
and document deemed necessary, prior to the execution of the work, subject 
to the approval of NPC.

The works shall be performed and completed in a satisfactory manner in 
accordance with generally accepted modern engineering practice.

EW>2.0 SCOPE OF WORK

The scope of electrical work covers the furnishing of all labor, materials,
equipment, tools and other necessary incidentals required for each project
site which shall essentially consist of all electrical equipment and materials
enumerated herein:

Bilangbilangan Diesel Power Plant

1. Supply, Installation and Test of 4 x 20 kW, 240 V, 1-phase, 60 Hz 
Modular AC Generator and associated auxiliary electrical equipment;

2. Supply, Installation and Test of Generator Control and Protection 
Panel (GCPP) for 4 x 20 kW D/G sets equipped with monitoring, 
metering, control, protection and synchronizing equipment/devices;

3. Supply of One (1} Spare Circuit Breaker for 20 kW D/G Set;

4. Supply, Installation and Test of 240V, 1-Phase, 60 Hz, Main 
Distribution Panel;

5. Supply, Installation and Test of Kilowatt-hour Demand Meter and 
associated Instrument Transformers and Accessories;

6. Supply and Installation of Take-off Structure including Line Materials 
and Hardware;
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7. Supply, Laying and Test of Power, Control and Instrumentation 
Cables including appurtenances required for the interfacing of 
supplied equipment;

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

9. Supply, Installation and Test of Lighting and Power System for the 
Containerized Control Room and Hazardous Waste and Fuel Storage;

10. Supply and Installation of Conduit System including Boxes, Fittings 
and Accessories;

I

11. Supply and Delivery of Spare Parts and Tools;

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

13. Ail other works and services including those not specifically detailed 
herein but are required to fuily complete the project.

Pangapasan Diesel Power Plant

1. Supply, Installation and Test of 1 x 30 kW & 1 x 20 kW, 240 V, 
3-phase, 60 Hz, Modular AC Generator and associated auxiliary 
electrical equipment;

2. Supply, Installation and Test of Generator Control and Protection 
Panel (GCPP) for 1 x 30 kW & 1 x 20 kW D/G sets equipped with 
monitoring, metering, control, protection and synchronizing 
equipment/devices;

3. Supply of One (1) Spare Circuit Breaker each for 30 kW & 20 kW D/G 
Sets;

4. Supply, Installation and Test of 240V, 3-Phase, 60 Hz, Main 
Distribution Panel;

5. Supply, Installation and Test of Kilowatt-hour Demand Meter and 
associated InstrumentTransformers and Accessories;

6. Suppiy, Laying and Test of Power, Control and Instrumentation 
Cables including appurtenances required for the interfacing of 
supplied equipment;

7. Supply, Installation and Test of Grounding System including ground 
conductors, ground rods, weld metal powder and other grounding 
accessories;
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8. Supply, Installation and Test of Luminaires and accessories;

9. Supply and Installation of Conduit System including Boxes, Fittings 
and Accessories;

10. Supply and Delivery of Spare Parts;

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

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

In addition, the following shall be provided by the Supplier:

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

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

3. Conduct Inspection to verify and assess the extent of the related and 
incidental works needed to Implement the project competently and 
efficiently.

The Supplier shall bear full responsibility that the equipment has been 
designed and fabricated in accordance with all codes, standards, and 
applicable governmental regulations and performs under the conditions and 
to the standards specified herein.

The equipment to be furnished shall be complete, with all parts in excellent 
working conditions, of new and high-grade materials and produced with first 
class workmanship. All materials though not expressly called for In this 
Specification but are necessary for the complete and proper operation of the 
diesel generator shall be furnished by the Supplier at no additional cost to 
NPC.

CODES AND STANDARD

The equipment furnished shall be In accordance with, but not limited to. the 
latest Issues of the following codes and standards, including all addenda, in 
effect at time of purchase order unless otherwise stated in this specification:

ANSI/IEEE American National Standards Institute and/or Institute of 
Electrical & Electronic Engineers

NEMA National Electrical Manufacturers Association
MG 1 Standard for Motors and Generators

NATIONAL POWER CORPORATION VI-EW-3



BID DOCUMENTS

SECTION VJ - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

VlsP21Z1303Se

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

A6 1 Molded Case Circuit Breaker
ICS2 Industrial Controls and Systems: Controllers,

Contactors and Overload Relays rated 600 Volts 
ICS General Standards for Industrial Control and

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

Selection, Installation and Use of Electric Motors 
and Generators

UL

I EC

NFPA

ASTM

ISO

Underwriters Laboratories, Inc. (all parts apply)
44 Rubber-Insulated Wires and Cables
83 Thermoplastic Insulated Wires and Cables
508A Industrial Control Equipment
1063 Machine Tool Wire (MTW) for Stranded Conductor 

Only

International Electro-Technical Commission
60255 Electrical Relays
60044 Instrument Transformer
60071 Insulation Coordination
60060 High Voltage Test Technique
61439 Low Voltage Switchgear and Controlgear
60502 Power cables with extruded insulation and their 

accessories for rated voltages

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

Characteristics of Wires and Cables

American Society for Testing and Materials

International Standards Organization

9001

9002

Quality System Model for Quality Assurance in 
Design/Development, Manufacture and Testing 
Quality System Model for Quality Assurance in 
Production, Installation & Servicing

The latest edition of each standard shall mean the latest edition available at 
the date of contract signing.

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

EW-4.0

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

EW-4.1 AC Generator

EW-4.1.1 General

This specification covers the technical and associated requirements for the 
supply of diesel generator and associated auxiliary equipment, complete in 
every respect suitable for safe and satisfactory operation of the equipment.

EW-4.1,2 Design Characteristics

The continuous load capability of the generator shall be the specified nominal 
rating measured at the terminal. However, the generator shall be designed 
for continuous operation under normal conditions for 110% of its rated 
capacity without exceeding temperature rise in accordance with ANSI 
standard or equivalent applicable standard.

The generating sets shall be designed to meet the local conditions as 
specified in clause GW-3.0 of the General Works specifications.

The generator design characteristics shall be as follows:

Type

Rated Continuous Output 
Number of Phase 
Power Factor 
Frequency, Hz 
Angular Speed, rpm 
Voltage, V

Rotating Field Synchronous 
AC Generator

Refer to Technical Data Sheets 
One (1) I Three (3) 

0.8 lagging (min.)
60

1800
Refer to Technical Data Sheets

NATIONAL POWER CORPORATION VI-EW-5
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Excitation Class

Allowable Voltage Variations

Brushless,
Seif-excited

Brushless, 
Separately Excited, 
Permanent Magnetic 
Generator (PMG) or 

equivalent 
At rated output, frequency, voltage 
and power factor, the generator can 
operate satisfactorily though the 
terminal voltage at +5% of rated 
value

EW-4.2 Other Characteristics

The single-phase and three-phase synchronous generators shall be drip- 
proof, revolving field, self-ventilated, directly connected to the engine and 
shall conform to applicable standards and additional requirements hereinafter 
stated. All the generator phase leads, neutral and the terminals for the 
temperature monitor shall be brought out to the terminal box mounted solidly 
on the generator frame.

The generator bearings shall be designed to allow minimal stress induced in 
the shaft. Generators rated 500kW and below shall have a single or double 
bearing design.

Design shall be such as to protect mechanical, electrical and thermal damage 
due to vibration, 25% overspeed, or voltages and temperature at 10% 
overload.

EW-4,3 Space Heaters

Space heater shall be installed on the alternator frame to maintain 
temperature of the alternator above the dew point while not in use. Power 
supply shall be 120/240VAC single phase and shall be sourced from the plant 
available power supply. Automatic control and indicating lights for space 
heater shall be integrated in the generator control and protection panel 
(GCPP). It shall be furnished complete with all necessary relays and 
contactors for automatic operation.

The space heater shall automatically turn-on at predetermined time delay 
when the generator is shutdown to avoid unnecessary operation when the 
alternator is still hot. Likewise, a relay shall be provided as means to 
automatically turn-off the space heater operation when the generator starts 
running.

A manually 2-pole operated circuit breaker shall be provided to open and 
close both sides of the circuit for maintenance purpose.

NATIONAL POWER CORPORATION VI-EW-C
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EW-4.4 Unbalanced Load

I
I
I

The three phase generator shall be capable of carrying an unbalanced load of 
10% continuously without abnormal oveitieating or causing damage to any 
parts of the generator. The generator shall be capable of withstanding 
transient fault conditions which give a rise to a value of l22t not exceeding 30 
where:

I2 is the negative phase sequence per unit current 
t is the time in seconds.

EW-4.5 Parallel Operation

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

EW-4.6 Generator Stator

EW-4.G.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

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 shail form several segments, separated by vent 
ducts and each segment shall be perfectly compacted to avoid vibration.

EW-4.6.3 Stator Winding

The stator winding of copper materials shall be formed by coils with Class H 
insulation. Each coil shall be composed by insulating with thermo setting resin 
base insulation in order to prevent the mica migration phenomenon. During 
manufacturing, the coils shall be subjected to special treatment to prevent air 
intrusion between single conductors and insulating materials.

The part of the coil to be embedded in the slots shall be varnished with semi
conducting varnish, in order to distribute in a uniform manner, the potential 
gradient and to eliminate the potential difference between the slots wall and 
the coil surface.
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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
I EW-4.7

EW-4.7.1

Temperature detectors shall be provided in the stator slots and at the end of 
the ventilating ducts arranged to receive heat from the hottest spot of the 
windings with appropriate contacts for monitoring, alarm, detection and 
protection of the windings provided at the GCPP. At certain pre-set 
temperature {alarm setting), the temperature detector will trigger an alarm so 
that an adjustment or action before any insulation damage occurs may be 
done. The circuit breaker for the alternator will automatically trip In the event 
that the temperature detectors measure the winding temperature to be above 
the (shutdown setting) value.

Generator Rotor

Rotor Core

I

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.

EW-4.B Excitation System

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.
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I

I

EW-4.8.2 Operating Requirements

The excitation system shall provide a positive signal to the unit master start
up sequence reiay panel. Upon execution of signal automatically or by 
manual mode, an initial excitation system shall ensure voltage build-up.

During operation on automatic mode voltage control by automatic voltage 
regulator (AVR), the terminal and the reactive load of the generator shall be 
kept stable, without hunting, within the specified limits of accuracy at the 
prevailing set point and shall be self-adjusting, to any point within permissible 
area of the generator capability diagram during steady state and transient 
condition.

The terminal voltage of the generator shall be kept within safe limits of the 
AVR during extra ordinary transient or abnormal operating conditions arising 
at governor, generator and/or charging of transmission line. These particular 
conditions shall be guarded by the control. Limiting or protective devices 
shall be included in the supply.

in automatic operation mode, the generator terminal voltage shall 
automatically build-up reaching 95% rated speed and capable of 
synchronization to the grid by synchronizing system.

The AVR shall maintain generator output voltage within + 0.5% for any 
constant load between no load and full load. The regulator shall be totally 
solid-state design which includes electronic voltage build-up, volts per Hz 
regulation, three phase sensing, over-excitation protection, loss of sensing 
protection, temperature compensation, shall limit voltage overshoot on startup 
and shall be environmentally sealed.

EW-4.8.3 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 have a 
Generator Control and Protection Module (GCPM), Selector Switch and the 
necessary indicating components/accessories for metering and monitoring of 
the Diesel Generator (D/G) Set/s.

NATIONAL POWER CORPORATION Vl-EW-9
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The GCPP to be supplied shall be designed with Generator Circuit Breaker 
included in the panel. Generator Circuit Breaker mounted on the D/G set 
container is not acceptable. The GCPP will be Installed inside the plant's 
control room.

I
I

I

I
I

The Generator Control and Protection Panel shall be equipped with the 
following minimum requirements for the operator interface with the diesel 
engine generator in addition to those specified in the Single Line Diagram.

a. Protection and Control

The GCPM shall be capable of automatic & manual synchronization 
and parallel operation to existing and future D/G sets. In "Auto 
Synchronization Mode", the GCPM shall synchronize the D/G set to 
the existing D/G sets by automatic closing of the breaker. In "Manual 
Synchronization Mode", the operator shall synchronize the D/G set to 
the existing D/G sets by adjusting the voltage & frequency through the 
Voltage & Speed Trimmer, and manually closing the breaker by 
pressing a button in the GCPM.

The GCPM shall also be capable of automatic load sharing to existing 
and future D/G sets, such as “Fixed / Based Load" and “Power Import 
/ Export" load sharing options.

All interface devices and other accessories necessary for the 
automatic & manual operation of the system shall be provided by the 
supplier.

The GCPM shall be capable to trip the generator circuit breaker for 
electrical and mechanical fault according to calculated tripping 
parameters. It shall be provided with adequate number of input/output 
contacts of suitable rating to carry out the prescribed tripping 
functions, alarm indication, fault recording function and supplementary 
signaling functions as maybe necessary for the initiation of automatic 
closing/tripping or switching control.

The protection relays shown on the drawings are the minimum 
protection required. The Supplier may offer different protection 
scheme in which based on his experience is suitable for the specified 
rating of the Diesel Generator set/s subject to NPC’s approval.

b. Selector Switch

For safety and reliable operation of the D/G set, a Locat/Remote 
Selector Switch shall be provided and mounted on the GCPP. In 
"Local Mode", operation of the D/G shall be in the Local Control Panel; 
however, the protection of the D/G through GCPM shall still be active. 
In "Remote Mode", the operation of the Diesel Generator shall be on 
the GCPP through the GCPM.

NATIONAL POWER CORPORATION VI-EW-10
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C.

I
I

I

I
I EW-4.9.1

I
I

Monitoring and Metering

All indicating instruments shall fuifili the requirements for accuracy 
class 0.3 (or better) except for the frequency meter which shaii have 
+0.01HZ. The panei shaii be equipped with the foliowing minimum 
required metering devices and indicating instruments:

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

2. Event Recorder (to be able to capture the latest events) and 
Data Logger (all data is stored in non-volatile memory so that 
information is retained even when power to the unit is lost);

3. User Programmable Fault Reports;

4. Alternator winding temperature monitoring with alarm/ 
shutdown setting; and

5. Other metering and indicating 
Mechanical Work Specifications.

instrument as specified in

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 arid 
synchronization function of the new diesel generating unit shall be provided by 
the Supplier. All Instruments, scales, relay coils contacts and other features 
shall be suitable for the apparatus controlled or for the purpose intended.

All DC and AC power supply required for annunciation, control, monitoring 
and protection of the system shall be integrated in the GCPP. The power and 
voltage requirements will be determined by the manufacturer in accordance 
with the ratings and consumption of its equipment/device.

The Supplier may offer a generator control and protection panel with 
proprietary standard design of the manufacturer containing the required 
functions suitable to the offered generating sets.

Panel Construction

The panel shall be fabricated from a steel sheet with a minimum thickness of 
2.0 mm, the edges shall be formed into a rectangular pattern so that each 
section is rigid, self-supporting and enclosed. The panel shall be adequately 
protected and secured.

The panel shall be labeled with ISO symbols and comply with protection 
rating of IP 65 for outdoor operation and IP 44 for indoor operation. The panel 
shall also comply with NEMA12 protection standards.

The panel shall be designed with dimensions not to exceed the size shown on 
the Bid Drawing.

NATIONAL POWER CORPORATION VI-EW-11
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EW-4.9.2 Alarm System

I
I

EW-4.9.3

EW-4.9.4

The Generator Control and Protection Module (GCPM) shall distinguish any 
abnormal conditions during operation.

An audible alarm and a flashing light shall be installed in the Generator 
Control and Protection Panel (GCPP) to draw attention for any abnormal 
conditions during operation.

The GCPM, audible alarm and the flashing light shall be interconnected and 
shall function simultaneously for any fault alarm.

Communication Ports

Communication Ports exclusively intended for PLC and SCADA system shall 
be available in the Generator Control and Protection Module (GCPM) and the 
Local Control Panel (if Electronic Control Module is provided) for control, 
protection, synchronization, communication, monitoring & metering of existing 
and future equipment. The communication between various equipment in the 
entire power plant shall be MODBUS and Ethernet-based protocol.

Terminal Blocks

Terminal blocks shall be mounted so as to give easy access for external 
wiring and termination and shall give clear view of the arrangement of the 
cable tails to allow for future extensions and alterations with an approximately 
25% extra terminals per terminal block.

Every terminal point shall have individual and complete identification on the 
wiring diagram.

EW-4.9.5 Nameplate

EW-4.10

The panel shall be provided with adequately sized nameplate made of black 
surface exposing the white core. In addition, each piece of equipment 
mounted on or inside the panel shall also be provided with nameplate for 
easy and convenient identification.

Generator Circuit Breaker

The generator circuit breaker shall be as stated in the Technical Data Sheets.

Circuit breaker shall be of the Molded Case Type, 3-pole for 3-phase 
generator and 2-pole for 1-phase generator with 240 Vac control mechanism 
and auxiliary switch and 12/24 Voc equipped with electronic shunt trip 
mechanism. The circuit breaker shall be capable of “switching-in” the 
generator when synchronizing with one or more units in parallel operation.

Means shall be provided for locally closing and tripping electrically operated 
breakers without opening the door of the breaker compartment.

NATIONAL POWER CORPORATION Vl-EW-12
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Where applicable, circuit breaker derating factors shall be applied to 
compensate for factors such as ambient temperature, altitude, frequency, duty 
cycle and enclosure loading.

I

EW-4.11 Equipment Wiring

Equipment interfaced wiring shall be 600V, stranded copper with thermo
plastic insulation and shall comply with the requirements of iPCEA standard. 
Minimum size shall be 2.0 mm2 or larger for control circuit except annunciator 
wire which shall be 1.2 mm2 or larger. The minimum size of current 
transformer wire shall be 3.5 mm2.

All wiring shall be neatly run marked at both ends and securely fixed in such a 
manner that whenever practicable, wiring can be easily identified and 
checked against diagram.

The panel shall be provided with earth wiring and connection to create an 
environment that meets the requirements of electromagnetic compatibility.

EW-4.12 Equipment Grounding

All major equipment such as generator, generator control and protection 
panels, and all other metallic parts shall be equipped with at least two (2) 
terminals or suitable grounding pads of adequate size to accommodate at 
least two fixing screws for proper connection to the grounding conductors or 
ground connections to the plant existing grounding system as required.

EW«4.13 Spares Parts and Tools

Spare Parts and Tools for the generating sets and its auxiliaries shall be 
supplied by the Supplier in accordance with the requirements specified in the 
General Works Specification and Part ll-Technical Data Sheets.

If found not applicable to the proposed equipment model/design, the Supplier 
shall submit a Manufacturer's certification indicating that the spare parts and 
standard/special tools listed is not applicable to the equipment being offered. 
However, NPC reserves the right to request the Supplier to provide the same 
or its equivalent if it is determined as deemed necessary during the 
evaluation, checking and review/approval of the final lists to be submitted by 
the Supplier during the Contract Stage at no cost to NPC.

EW-4.14 Inspection and Testing

EW-4.14.1 General

The Supplier shall carry out at his own expenses and all tests necessary to 
ensure the satisfactory design and manufacture of all equipment is in 
accordance with NFPA 110 to show it is free from defects and will start 
automatically and could operate efficiently at full load.
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The Supplier shall include in his bid the cost of test and commissioning of the 
diesel generating set. Hence, the Supplier shall bear full responsibility that 
the equipment has been properly installed, tested and commissioned in 
accordance with the manufacturer’s recommendation, applicable codes and 
standard required including all applicable government rules, regulations and 
ordinances.

EW-4.14.2 Shop Test

Routine, design, quality and conformance test and other necessary tests shall 
be performed in accordance with ANSI Standard or equivalent lEC Standard. 
Design tests is required if the equipment is Supplier's new design or previous 
design with significant design changes. In this case, certified test report of 
duplicated production type is acceptable.

The Supplier shall make all preparation for tests and provide the required test 
apparatus and personnel and shall notify NPC in advance of the test 
schedule.

The test methods, measurements and computation shall be in accordance 
with the latest applicable requirements of ANSI and lEC standard and shall be 
submitted for NPC’s approval.

EW-4.14.3 Routine Test

The following Routine Test shall be conducted on the alternator at the
workshop:

a. For the generator armature, generator field, excited armature and exciter 
field:

1. Measurement of Resistance
2. Measurement of Insulation Resistance
3. High Voltage Test;

b. Phase Sequence Test and Voltage Balance Check;
c. Open Circuit Characteristics with generator line voltage recorded against 

exciter field current:

d. Short Circuit Characteristics with generator current recorded against 
exciter field current; and

e. Voltage Regulation Test to be conducted with AVR in the circuit with 
reactive loads.

EW-4.15

Standard Routine Tests as per relevant ISO standard shall be performed. 

Data and Information to be Submitted After Award of Contract

The following documents (in addition to the documents/drawings specified in 
Clause GW>6.0 of the General Works specifications) shall be submitted after 
award of contract for NPC’s review and approval prior to procurement and 
installation of the supplied equipment and materials:
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a. Documentation for Electrical System such as the following;

1.

2.
3.

4.
5.

Single Line Diagram showing the Diesel-Generator Set and 
related equipment including basic equipment data 
Outline drawings showing all critical dimensions and weights 
Schematic and wiring diagram of all power and control circuits 
for the engine-generator set and auxiliary equipment showing 
interconnect points and logic diagrams 
Engine-generator Control and Protection panel (GCPP)
Section and detail drawings of cable terminations and 
connections

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

c. Manufacturer’s Technical Data Sheets of the AC Generator and
GCPP in accordance with EW-14.3;

d. Service Manuals and Parts Books;

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

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

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

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

5. Troubleshooting Chart - covering the complete generator set 
showing description of trouble, probable cause and suggested 
remedy

e. Certified Design and Routine Test Results; and

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

EW-5.0 MAIN DISTRIBUTION PANEL

EW-5.1 General

This specification covers the technical and associated requirements for the
Main Distribution Panel.
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EW-5.2 Technical Characteristics and Requirements

a. Rated Voltage
b. Frequency
c. Rated Current, Bus
d. Rated Current, Main CB
f. Short Circuit Current
g. Installation Type (Outdoor/Indoor)
h. Degree of Protection
j. Metallic Structure
k. Busbar Type
l. Connections
m. Cubicle heater
n. . Voltmeter 
0.. Ammeter
p. . Watt-hour Meter
q. Circuit Breaker Type

- On
- Off

r. Cable Entrance

240 V 
60 Hz

Refer to Bid Drawings 
Refer to Bid Drawings 
Refer to Bid Drawings 

Indoor 
IP 42

Sheet steel gauge 2mm 
Tinned copper 

Bolted
To be provided 
To be provided 
To be provided 
To be provided 

Compact with solid state 
trip unit with built-in 

overcurrent and thermal 
magnetic elements 

Yes 
Yes 

Bottom

EW-6.0 KILOWATT-HOUR DEMAND METER

This specification covers the technical and associated requirements for the 
kilowatt-hour meter including instrument transformer and accessories 
required for the electric generating plants.

EW-6.1 Technical Characteristics and Requirements

The kilowatt-hour meter shall be furnished and installed by the Supplier as 
shown on the bid drawings complete with housing and associated metering 
instruments transformers (if necessary, current and/or potential transformers) 
of appropriate burden and accuracy and other accessories for outdoor 
metering purposes. It shall be capable to measure the power generated by 
the plant and feedback power. It shall be designed to operate continuously for 
the normal life of the meter In an outdoor tropical location exposed to various 
elements which might affect the meter accuracy and reliability.
The kilowatt-hour meter shall have the following features:

1. Pilferage proof
2. Tamper Proof
3. Wrong Wiring Alarm
4. Current Flow display
5. Can withstand the temperature of -20°C to +70°C and Humidity of up to 

95% non-condensing
6. With back light display
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7. With built-in battery for LCD display and back-up battery
8. TOU Programmable Ready
9. Measure display (True RMS voltage, Current, Calendar, Time, etc.)

The kilowatt-hour meter and the required metering instruments shall be panel- 
mounted for Indoor installation and pole-mounted for outdoor installation and 
shall be supplied complete with stainless steel bracket, bolts, etc. required for 
mounting onto flat-faced pole where pole drilling is permitted.

The Supplier shall submit for approval the brochures and/or catalogues with 
complete technical specification of the kilowatt-hour meter including 
instrument transformers and accessories to be supplied prior to delivery at 
site.

EW-7,0 TAKE-OFF STRUCTURE

The take-off structure shall be installed as shown on the bid drawing. The 
associated line materials and hardware shall be securely fastened (as 
applicable) to the structure to avoid movement during transient fault and 
manual operation. All equipment and materials not specifically mentioned 
herein but are necessary for proper erection, assembly and safe operation of 
the switchyard shall be identified and furnished by the Supplier at no 
additional cost to NPC.

EW-7.1 Steel Pole, Line Materials and Hardware

This specification covers the technical and associated requirements for steel 
pole, line materials and hardware for use in various diesel power plants take
off structure.

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

EW-7.1.1 Technical Characteristics and Requirements

Described herein is the general specification of the steel pole, line materials 
and hardware to be supplied for this project;

Steel Pole

The pole shall be supplied with the required holes, rigging accessories, 
insulator attachment plates and conduit support. All outline dimensions in the 
drawing are fixed but where no dimensions are given, may be modified, 
subject to compliance with the requirements specified in the technical 
specifications under Civil Works.
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EW-8.0

EW-8.1

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. 
Colter pins shali be made of stainless steel. Slip strength of the strain clamp 
shaii be not less than 85% of the rated uitimale strength of the conductor.

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 and the 600V 
power, control and instrumentation cable to be supplied shall be compliant to 
ICEA S-66-524 or lEC 60502-2 and UL 83. PNS 35, ICEA S-73-532 
specification and requirements of PEC respectively.

The cables shall be selected to withstand without distress any short-circuit 
currents in the conductor and sheath related to the existing fault levels.

The cables and its accessories shall be manufactured to fulfill the 
requirements when operating with full load or at any load factor.
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EW-8.1.1 Insulation

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

EW-8.1.2 Jacket

A tough, ozone, low chlorine, heat, flame and moisture-resistant PVC or 
Nylon jacket capable of providing protection against sunlight, acids, alkalis 
and oils shall be furnished for all cables.

EW-8.1.3 Assembly

All multi-conductor cables shall be bundled together with non-hygroscopic 
fillers to assure a smooth circular assembly. A lapped core binding tape shall 
be applied over the assembly.

EW-8.1.4 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-9.0 GROUNDING SYSTEM

This specification covers the technical and associated requirements for the 
entire grounding system of the electric generating plants and/or switchyards, 
required to protect persons and equipment, to reduce electromagnetic 
interference (EMI) and to allow safe service and maintenance of the 
installations. The grounding system includes all major and minor equipment 
such as generator, generator control and protection panel, ground rods, 
motors, pumps, etc. and connections.

All materials and parts which are not specifically mentioned herein but are 
necessary for the safety of operating personnel and safe operation of the 
plant shall be furnished and determined by the Supplier at no additional cost 
to NPC.

EW-9.1 Technical Characteristics and Design Requirements

EW-9.1.1 General

The ruling criteria in the design of the grounding grid shall be the safety of 
personnel and the proper operation of the electrical equipment during normal 
operation and during transient disturbances such as short circuits in the 
electric power system and during lightning discharges.

The Supplier shall carry out earth resistivity measurement for the plant site. 
Based on the result of this measurement and the system parameter, the 
appropriate design and the calculation will be determined whether 
impermissible touch and step voltages occur at any place inside plant area 
and at any place 10 m outside of the plant boundary line which may be 
endangered. These calculations will decide on the provisions for grounding
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to be made with the relevant part of the civil works related to foundations. If 
the calculations proved after the application of all engineering possibility that 
touch and step voltages are still higher than permitted and consequently the 
Supplier managed to design the earthing and grounding grid in such a way to 
obtain the lowest touch and step voltage value, all documents including 
limitation and justification shall be provided to the NPC for approval.

If in case the actual measured resistance of the Supplier-designed and 
installed ground grid is higher than specified in the Technical Data Sheets, 
the Supplier shall install, at no extra cost to the NPC, additional grounding 
rods, mats, grounding electrodes, etc., until the field-measured resistance is 
equal to or less than the specified value.

The ground grid shall be composed of a system of copper conductors buried 
approximately 60 cm beneath the surface of the earth, excluding crushed rock 
surfacing. Driven ground rods shall be installed at regular intervals and 
connected to the grounding conductor at grid nodes. A minimum of four (4) of 
the specified ground rods must be installed (one at each comer of the ground 
grid). The Supplier shall determine the spacing of ground grid conductors 
and the total number and location of ground rods and their lengths (single or 
two or more coupled sections).

EW-9.2 Equipment and Materials Requirements

EW'9.2.1 Grounding Cables

Grounding cables shall be copper conductor of soft drawn or hard drawn 
concentric stranding bare copper conductor in accordance with the latest 
revision of ASTM B3 and manufactured in accordance with ASTM 
Specification B8 (class B). The copper conductor shall have the 
characteristics specified in the Technical Data Sheets.

EW-9.2.2 Ground Rods

The ground rod shall be copper-covered steel of circular cross section, with a 
nominal diameter of 19 mm and a nominal length of 3 meters.
Each ground rod shall have a conical swaged point at one end and shall have 
a continuous smooth copper covering of at least 0.254 mm thickness molten- 
welded or copper bonded (electro-deposit) to a steel core. The copper clad 
or pressed type will not be accepted.

Ground rods shall be driven to a depth such that the top of each rod is at the 
same elevation as the ground grid and shall be bonded to the ground grid 
conductors by suitable exothermic connections.

EW-9.2.3 Exothermic Welding Materials

The Supplier shall supply exothermic welding materials for cable-to-cable, 
cable-to-ground rod and cable-to-steel structure grounding connections. The 
Supplier should submit detailed information describing the proposed process.
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EW*9.2.4 Grounding Hardware 

Terminal Lugs

Terminal lugs shall be one hole, socket type, rounded edge lug, cast of high 
strength corrosion resistant copper alloy. Machine screws, nuts, and washers 
used with the lugs shall be bronze

EW-9.2.5 Steel Structure Grounding

All generating plant metal parts such as structures, equipment, cable trays, 
fence, etc. shall be connected to the ground grid by suitable ground 
connections.
If there is any possibility for a conductor to fall down on a steel structure, this 
structure must be connected to the grid with a connection able to sustain the 
earth fault current.

EW-9.2.6 Equipment Earthing

Power Cables

The lead sheath or armor (shield) of the MV power cables, if to be provided, 
shall be earthed by connecting a flexible braid to the shield. This shall be 
done at both ends of each cable. Cable end boxes shall be earthed with 
copper cable connection on one of the mounting bolts.

Lighting Poles

Poles for lighting shall be connected to the earthing grid with 22 mm2tin- 
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-9.2.7 Powerhouse I Containerized Control Room Earthing

Generally, each electrical device inside the control building/room must be 
equipped with an earthing screw of sufficient diameter for connection to the 
earthing system. The same applies to all metallic parts such as panels, etc. 
which are effectively connected by earth conductors.

Control panels and desks, switchboards, etc. consisting of several individual 
sections or compartments shall each be connected to a common tinned 
copper earth bar unless all panels are solidly welded together, or other 
approved means are applied ensuring solid earthing connections. In such a 
case, provisions for earthing must be made at one end at least.
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EW-9.2.8 Fence Earthing

Steel fences around the take-off structure or station shall be connected to the 
earthing system at appropriate connection point along the fence and at all 
corners and gate posts.

EW-9.2.9 Pipe Earthing

All piping shall be earthed at all service points in an approved manner.

The conceptual design of the grounding system based on the specified 
conditions shall be referred to the bid drawing.

The supply shall include special tools, kits and expandable materials necessary 
to weld the grid joints and ground rod connections by exothermic process, 
including reasonable waste to be expected during installations. Standard 
grounding connectors shall be fixed to metal frames by means of bolted clamps.

EW-10.0 LIGHTING SYSTEM

The lighting system covered by this specification shall include all indoor and 
outdoor lighting system of an electric generating plants and/or switchyard. 
Lighting system includes outlets (convenience and power), switches, 
associated conduits and cables, lighting fixtures (indoor, outdoor and 
emergency), fittings, distribution panelboards, lighting transformers, 
contactors, timers, etc.

All materials and parts which are not specifically mentioned herein but are 
necessary for the proper installation, assembly and safe operation of the 
lighting system shall be identified by the Supplier and furnished by the 
Supplier at no cost to the NPC. Any cost involve are deemed to be Included 
in the price for the Lighting System.

EW-10.1 Design Requirements

EW-10.1.1 Technical Characteristics and Requirements

Contamination and Aging Factor
a. Indoor 1.25
b. Outdoor 1.67

Illumination Level Requirement, lux
a. Control room 400
b. Conference room 300
c. Loading Ramp, Staircase 100
d. Lavatory, Kitchen 100
e. Battery Room 200
f. Hallway, Corridor, Foyer 50
g. Pump house 100
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h. Warehouse
i. Roads
j. Switchyard area
k. Guard house
l. Office
m. Perimeter fence
n. Safety lighting
0. Control building eaves

p. Control Building Facade Lighting

Administration Building
a. Engineering/Technical Room 

Administrative Room 
Manager's Office 
Disbursing Room 
Hallway, Corridor, Foyer 
Toilet/Utility Rooms 
Eaves

b.
c.
d.
e.
f.
g-
h. Fa?ade Lighting

200
50
30
100
500
50
10

100
As Recommended by 

Supplier

500
500
400
400
50
100
100

As Recommended by 
Supplier

Normal lighting/small power outlet and emergency lighting systems shall 
consist of:

a. 230 Vac, 1-phase, 60Hz, normal station lighting system, including outlets 
(indoor and outdoor) and emergency lighting system (inside control 
house only); and

b. Automatic Stand Alone Emergency Lamp (12 Voc). dual lamp, portable 
type emergency station lighting system for door entrances. This 
emergency lighting system must be switched on automatically in the 
event of a lighting failure.

The normal station lighting/small power and convenience outlet system, and 
( the automatic stand-alone lamps power shall be supplied from the 

powerhouse 240 Vac lighting and power panelboard.

Circuits shall be separated between normal lighting, emergency lighting, 
single-phase outlets.

Replacement of fixture bulbs or tubes shall be possible without disconnecting 
any part of the power supply and risk of touching live parts of the installation.

EW-10.2 Luminaires (Lighting Fixtures) and Accessories

The Supplier shall submit for approval complete photometry data and type of 
lighting fixture to be installed together with the shop drawings.

NATIONAL POWER CORPORATION VI-EW-23

111



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
{NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

VisP21Z1303Se

I

All luminaires when installed shall be free of leaks, warps, dents and other 
irregularities.

The hangers and brackets of all kinds for safety and proper installation of 
lighting fixtures shall be furnished and installed by the Supplier at his own 
expense.

The housings shall be fabricated of steel sheet, corrosion resistant, good 
ventilation and easy installation.
Samples and catalogues of all luminaires to be supplied shall be submitted 
for NPC’s review and approval prior to the order. No luminaire shall be 
installed without approval of NPC.

Luminaires shall be wired with approved fixture wire, 90°C insulation. Each 
fixture shall be wired to a single point with an adequate slack for proper 
connection. All luminaires shall be protected from damage during installation. 
Any broken luminaire, receptacles, stems and the (ike, shall be replaced with 
new parts, at no cost to NPC.

Types of luminaires to be supplied, installed and tested are as follows:

a. Surface Mounted Type Luminaires

Light Emitting Diode (LED) tube luminaires shall be quick start, 
electronic type ballast with high power factor, easily accessible when 
the luminaire is mounted In position.

b. Compact Lighting Luminaires

Compact Light Emitting Diode (LED) Luminaires shall be rated 
220Vac. 60 Hz operations. Lamp holders shall have a medium screw 
base and be of porcelain or brass.

When used In damp and wet locations, it shall have an explosion and 
corrosion proof body and sealed.

c. Automatic Stand Alone Emergency Lamps

The Supplier shall supply and install the automatic stand-alone 
emergency lamp of the self-contained battery unit as specified herein.

When the AC main supply is interrupted, the lamps shall be 
automatically switched ON with a time delay of 1 second to the 
battery-powered operation. Lamps shall be switched OFF when the 
batteries are discharged at the low-level voltage (below 7.5V). The 
charging system of both maximum-constant voltage and constant 
current shall be able to recharge the completely discharged batteries 
to their full capacity within 20 hours or less. The charging system shall 
cut-off automatically and instantaneously upon reaching fully charged 
state.
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d. Flood Light

Light Emitting Diode (LED) Flood Light shall be forged with high 
quality aluminum alloy with dear tempered glass and built*in cooling 
fins.

EW-10.3 Switches and Single Phase Outlets

EW-10.3.1 Generals

Switches and single phase outlets shall comply with NEMA Standard. The 
ratings of switches and single phase outlets with one conductor earthed shall 
be as specific herein. All switches and single phase outlets shall be flush 
mounted, impact resistant and splash proof type.

EW-10.3.2 Switches

I

Switches for lighting fixtures shall be of the toggle quiet and flush mounted 
and fixed to the wall 1.37 m above the finished floor level. The rating of the 
switches shall be 10A, 230Vac, single-phase.

EW-10.3.3 Single Phase Outlets

All outlets shall be provided with separate earthing pins connected to the 
yellow/green part in the feeder cable. Outlets with rated voltage not 
exceeding 250 Volts shall be in accordance with PEC for 2-pole three-wire 
(indoor and outdoor).

EW-10.4 Outlet Boxes and Pulling Boxes

EW-10.4.1 Outlet Boxes

All outlet boxes for concealed work shall be of hot-dipped galvanized steel. 
Outlet boxes shall be firmly anchored in place and where required provided 
with fixture supports. The Supplier shall provide special supports for recessed 
lighting fixtures, etc. Suitable expansion screws shall be used for securing 
boxes to solid masonry and approved type toggles for securing to haliow 
masonry units.

All wall boxes on exposed woric shall be of aluminum blasted cast iron. 

EW-10.4.2 Pulling Boxes

Pull boxes shall be installed at all necessary points, to prevent damage to the 
insulation or other damage that might result from pulling resistance or for 
other reasons related to improper installation. All pulling boxes shall be made 
of galvanized sheet steel not less than 2mm. Where pulling boxes are used in 
connection with exposed conduits, plain covers attached to the pulling box 
with a suitable number of countersunk flathead machine screws may be 
used.
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EW-10.5 Lighting and Power Panelboard

The Panelboards for Lighting and Power system shall be manufactured to 
NEMA standards and shall be totally enclosed, recess or surface-mounted.

EW-10.5.1 Circuit Breaker

AC single phase circuit breakers shall be rated 600V, 60Hz. DC circuit 
breaker, if to be provided, shall be rated 250V£>c.

Circuit breakers shall be quick-make, quick-break with thermal magnetic trip. 
The circuit breakers shall have interrupting rating of not less than 
10,000 RMS amps.

The circuit breakers shall be Installed so as to permit the removal and re- 
installation or replacement of an individual circuit breaker without requiring 
the removal of any other circuit breaker or the disconnection of main or 
branch circuit connectors.

EW-10.5.2 Watt-hour Demand Meter

Watt-hour demand meter shall be single phase, 3-wire, 240Vac, 60 Hz. 

EW-10.5.3 Grounding Electrode

Lighting and Power Panelboard shall be effectively grounded and shall bo 
provided with one copper bonded grounding electrode connected through 
cable conductor with rating equivalent to the ampacity of the panel.

EW-10.5.4 Cables
Cables shall be stranded annealed copper conductor suitable for continuous 
temperature of 90°C. The minimum size of line conductor to be used shall be 
3.5 mm2.

Insulation shall be suitable for wet and dry locations, fungi resistant and 
ultraviolet stable. All cables shall be moisture and heat resistant thermoplastic 
or cross-linked synthetic polymer unless otherwise specified by NPC.

EW-10.5.5 Cable Installation

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

a. Cable ties, clamps and markers.
b. Connectors, tapes and other splicing and terminating materials.
c. Fire barriers, duct and conduit sealant, sand and planks.
d. Pulling lubricants.

The cable entries into buildings, panels and other equipment shall be sealed 
off by an approved type of sealant suitable for the purpose.
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Cables pulled through conduits shall be supported in an approved manner so 
as to avoid damaged to the insulation. Grease or oiiy substance shall not be 
used to facilitate the passage of the cable in conduits.

The pull shall be applied to cables only by means of approved grips and the 
end portion of the cable, which has been marked or deformed by the gnp, 
shall be cut-off by the Supplier.

All cable runs shall be continuous and all termination shall be at the terminal 
boards, equipment, etc. No splices are allowed in conduit or cable tray.

Prior to installation of cables, conduits shall be thoroughly cleaned to prevent 
damage to cables during installation. After cables have been installed, 
cables shall be tested for continuity and insulation, and shall be tagged with 
respective cable number.

EW-10.5.6 Nameplates

I
EW-11.0

A unit identification nameplate shall be furnished at the top front of each 
panelboard. All nameplates shall be black satin finish with white core 
engraved to show white lettering. Nameplate engraving shall be in 
accordance with the nameplate designations shown on the accompanying 
drawings.

CONDUIT SYSTEM

I
I

This specification covers the technical and associated requirements for the 
supply, laying and installation of conduits as required within the plant 
complex. Including associated fittings, accessories (elbows, tees, steps, 
crossings etc.), supporting racks and brackets and all hardware.

All materials and parts which are not specifically mentioned herein but are 
necessary for the proper laying and installation of conduits shall be furnished 
at no additional cost to NPC.

EW-11.1 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 bam'ers, duct and conduit sealant; and

Conduit edges shall be reamed and smoothen to avoid damage to cable 
outer sheath during cable installation. The conduits shall have the following 
characteristics:
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a. High mechanical strength
b. Corrosion resistant
c. Heat resistant

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.

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.
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The uPVC conduits shall be non-corrosive and weatherproof, resistant to the 
attacks of acids and alkalis and must have a self-extinguishing property, 
hence shall not support combustion. It shall resist corrosion, rust and scale.

EW-12.0 OTHER SITE REQUIREMENTS

EW-12.1 Job Site Cameras

I

I
I

I

This specification covers the supply, delivery and installation of job site 
cameras for the use in the monitoring and documentation of construction of 
diesel power plants.

The materials furnished shall be in accordance with, but not limited to, the 
latest issues of the Applicable Codes and Standards, including all addenda, in 
effect at time of purchase order unless otherwise stated herein.

EW-12.1.1 Technical Characteristics and Requirements

The job site cameras to be supplied shall be DC supply operated and battery- 
operated cameras. It shall be designed to monitor the construction of diesel 
power plants and access areas for a routine documentation.

At least two (2) sets of job site cameras must be installed first before works 
shall be done in the sites.

The Supplier shall define the focusing ranges and allowable minimum 
distance in accordance with the layout at site.

In normal operation, the Job site camera provides monitoring of the 
construction sites. For full coverage of the cameras, the job site cameras 
shall be installed in an elevated area within the site while is out of reach of the 
construction equipment. It shall include mounting supports for the ease of the 
installation.

The job site cameras must have the functionality and adaptability in the 
construction site. It shall have a 100% reliability without affecting the 
implementation.

The Supplier shall ensure that the job site cameras they supply, functions 
correctly and safely. In principle, the installation shall follow that latest modern 
engineering practice, ensure optimum functionality of supply and ensure the 
safety of the construction staff.

Job site cameras shall be subject to the approval of NPC.

All job site cameras shall meet the technical requirements specified in the 
specifications. It shall have a dust proof and weather resistant protective 
enclosure complying with the technical requirements.
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Technical Requirements:

I

I

EW'13.0

EW-13.1

a. Type
b. Quantity

c. Control Display

d. Image Sensor 
Resolution

e. View Angle
f. Still Image 

Resolution
g. Time Lapse Interval

h. Battery Type

i. Battery Life

j. Additional Batteries 
(Spare)

k. Enclosure
l. Storage Memory
m. Storage Capacity

n. Additional Storage 
(Spare)

Time-Lapse Camera

As specified in the 
SOR

Thin-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 G6

At least Two (2) 
32GB SDHC

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

The Supplier shall provide sufficient number of spare alkaline batteries to 
operate the construction cameras through the entire contract duration. In case 
of contract extension, the required additional batteries shall also be provided 
until contract completion at no additional cost to NPC.

FACTORY ASSEMBLY AND TESTS
General

The Supplier shall carry out at his own expenses all tests necessary to ensure 
the satisfactory design and manufacture of all equipment is in accordance 
with relevant ANSI and lEC standard.

All parts shall be properly marked for ease of assembly in the field. Test 
report on design and routine tests performed in accordance with ANSI or lEC 
standard shall be submitted to NPC for evaluation and approval.
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The test equipment, test method, measurements and computations shaii be in 
accordance with the latest applicable requirements of ANSI and lEC 
standard.

EW'13.2 Shop Test

I
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-13.3 Other Requirements

EW'14.0

EW-14,1

The Supplier shall submit the following Factory Test Results:

Generator

a. Duly Certified Factory Type Test Results
b. Duly Certified Factory Routine Test Results

Power, Control and Instrumentation Cable

For Power, Control and Instrumentation Cable to be supplied other than those 
type specified In the PEC, the Supplier shall submit the following:

a. Routine Test Results per lEC or equivalent UL standard
b. Manufacturer’s Track Record
c. Brochure with cable ampacity rating including correction factor at 

40°C.

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-out Section E-1.0 of the 
Technical Data Sheets.

All information submitted would become part of contract data for successful 
bidder. Any deviation from such data during the implementation stage 
requires NPC's approval.
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EW-14.2 Data and Information to be Submitted During Post Qualification

Supplier shall furnish during the post qualification the filled-out Sections E-2.0 
to E-8.0 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-14.3 Data and Information to be Submitted During Implementation

The following shall be the full technical data requirement of equipment 
indicated in Sections E-1.0 to E-8.0 of the Technical Data Sheets and EW- 
12.0 of this specification which shall be submitted by the Supplier together 
with Manufacturer's brochure/drawings during the Implementation stage.

E-1.0 AC Generator

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPUER'S
DATA

AC Generator
E-1.1 Manufacturer BvSuoolier
E-1.2 Place of Manufacture Bv SuDolier
E-1.3 Generator Model Bv Supplier

E-1.4 Type
Rotating Field Synchronous 

AC Generator
Self-excited 
with AVR

PMG Type 
with AVR

E-1.5 Minimum Rated Power Output 
at 0.8 Power Factor, kW 20 30 & 20

E-1.6 Dutv/Ooeration Continuous
E-1.7 Overload Capabilitv 10% of rated power output
E-1.8 Rated Voltaqe. V 240
E-1.9 Freauencv. Hz 60
E-1.10 No. of Phase 1 3
E-1.11 Windina Pitch 2/3
E-1.12 Rated Soeed 1800

E-1.13 Insulation Class for both the 
armature and field windinos Class H

E-1.14 Temperature Rise at rated 
load Class F

E-1.15 Generator Winding
Connection N/A

Wye
connection 
with neutral

E-1.16 Number of Leads 4
E-1.17 No. of Pole Bv SuDOlier
E-1.18 No. of Bearina Bv Supplier

E-1.19 Allowable Voltage Variations

At the rated kVA. frequency, 
voltage end power factor, the 

generator can operate 
satisfactorily though the 

terminal voltage may vary at 
* 5.0% of rated value

E-1.20 Winding Temperature
Detector To be provided

E-1.21 Space Heater To be provided
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPUER'S
DATA

E-1.22 Efficiencv
8. 100% Load > 85%
b. 75% Load Manufacturer’s Data

E-1.23 Guaranteed Losses at 100% 
rated kVA at 0.8 PF Manufacturer's Data

E-1.24 Guaranteed Losses at 75% 
rated kVA at 0.8 PF Manufacturer’s Data

E-1.25 Oamoer 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 
everv 12 hrs.

E-1.31 Cooiing Svstem Totally Enclosed aircooled
E-1.32 Protection Class IP 23

E-1.33 Sustained Short Circuit 
Caoabiiltv Yes

Excitation Svstem

E-1.34 Type Brushless,
Self-excited

Bnjshless, 
Separately 

Excited, 
PMG or 

equivalent
Automatic Voltage Regulator (AVR)
E-1.35 Manufacturer By 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 Reguirements Manufacturer’s Data
E-1.40 Continuous Output Manufacturer's Data
E-1.41 Regulation. % + 0.5% in steady state with 

rapid response time
E-1.42 Response Time, ms Manufacturer's Data
Test and Experience Reguirements
E-1.43 Test Reguirement

a. Routine Test to be 
Performed Yes

b. Certified Design and
Routine Test Reports to 
be submitted

Yes

NATIONAL POWER CORPORATION

lit
VI-EW-33



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

VisP21Z1303Se

E-2.0 Generator Control and Protection Panel

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

E-2.1 Manufacturer Bv Supplier

E-2.2

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 drawino

Yes

E-2.3 Class (indoor, outdoor) Indoor
E-2.4 No. of Phase (Generator) 1 I 3
E-2.5 Generator Circuit Breaker

a. Manufacturer Bv Supplier
b. Model Bv Supplier

c. Continuous Current Rating Refer to Single Line 
Diaaram

d. Construction Molded Case Circuit 
Breaker

e. Type
Compact 

with Shunt 
Trip

Compact
with

Electronic 
Trip Unit 

and remote 
control 

functions

f. Symmetrical Current Refer to Single Line 
Diaaram

E-2.6 Enclosure Details
a. Protection Class IP 44
b. Metal Steel Sheet 

Thickness, mm 2

c. Cable Entrance Bottom
d. Dimension (L x W x H), 

mm Refer to Bid Drawing

e. Welaht. ka Manufacturer's Data
f. All materials are non* 

hygroscopic to prevent 
funous orowth

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-2.7 Programmable Logic
Controller Included

E-2.8 Meterina Svstem
The metering device (o be 
provided shall consist the 
foilowino:

Yes

a. Ammeter Included
b. Voltmeter Included
c. Watt-Hour meter Included
d. Power Factor Meter Included
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rrEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

e. Freauencv Included
f. kW Included
a. kVAR Included
h. Runnina Hour meter Included
i. Aftemator Winding

Temoerature Included

j. Other engine metering 
required as specified in 
Mechanical Soecifications

Included

E-2.9 Monitorino System
a. An Annunciator Window 

with Common Audio
Alarm & Trio indication for:
8.1. Monitoring of abnormal 

conditions during
operation of the system 
Including 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-10.0 of the 
MW-TDS shall be Included 
in the GCPP

Yes

E-2.10 Synchronizing System
a. Synchronizing device

mode of ooeration Manua1 Automatic
b. GCPP shall be equipped 

with protection relays to 
provide signal and alarm to 
protect the D/G set from 
damaoe during fault

Yes

E-2.11

The Supplier shall provide all 
the required Generator 
Protection devices for the all 
the D/G set ratings as shown 
on the Single Line diagram

Yes

E-2.12 Test Reauirement
a. Routine Test to be 

Performed Yes
b. Certified Routine Test 

Reoorts to be Submitted Yes
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E-3.0 Main Distribution Panel

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

E-3.1 Manufacturer By Supplier

E-3.2 Rated Voltage 240 V
E-3.3 Frequency 60 Hz

E-3.4 Short Circuit Current By Supplier

E-3.5 Installation Type Indoor

E-3.6 Degree of Protection IP 44

E-3.7 Metallic Structure Sheet steel gauge 2mm

E-3.8 Busbar
a. Material Tinned copper

b. Ampacity (min.), A Refer to Single Line
Diaoram

E-3.9 Connection Bolted

E-3.10 Main Circuit Breaker
a. Manufacturer By Supplier

b. Model By Supplier

c. Continuous Current Rating Refer to Single Line
Diaoram

d. Construction Molded Case Circuit
Breaker

e. Type
Compact with adjustable

thermal magnetic trip 
elements

f. Symmetrical Current
Refer to Single Line

Diaoram
E-3.11 Cable Entrance Bottom

E-3.12 Metering Components
a. Voltmeter Included
b. Ammeter Included
c. Watt-Hour meter Included

E-4.0 Kilowatt-Hour Demand Meter

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPUER’S
DATA

E-4.1 Manufacturer Bv Supplier
E-4.2 Voltaae. V 240
E-4.3 Accuracy Class 0.3 or better
E-4.4 Freouencv. Hz 60
E-4.5 Type Dioital
E-4.6 Reqister/Displav LCD
E-4.7 TOU (Time of Use) Proorammable Ready
E-4.8 Soft Switches Available
E-4.9 LCD Display Proorammable

E-4.10 Installation Type Outdoor
fPole-mounted)

E-4.11 No. of Phase 1 3
E-4.12 Wire 3 4
E-4.13 Current Ranoe CLIO CL320
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-4.14 Power Consumotion Bv Suoolier

E-4.15
The Watt-hour meter to be 
provided is certified and 
aooroved bv ERC

Yes

E-4.16 Meterino Current Transformer

E-4.17 a. Insulation type Full cast 
eooxv resin N/A

E-4.18 b. Secondary rated current for 
all windinas. A 5 N/A

E-4.19 c. Accuracy class Class 0.3 
or better N/A

E-5.0 Power, Control & Instrumentation Cable

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPUER’S
DATA

600V Power, Instrumentation and Control Cable
E-5.1 Manufacturer Bv SuDDlier
E-5.2 Type

a. Power THHN/THWN-2
b. Control & Instrumentation Roval Cord

E-5.3
Continuous current carrying 
capacity of conductor at 75*C 
Ooeratino Temoerature

a. THHN/THWN-2 Refer to Single Line 
Oiaoram

b. Roval Cord Bv Suoolier
E-5.4 Conductor Material Annealed Coooer

E-5.5 Conductor Shape Circular Stranded 
Conductors

E-5.6 Type of Insulation Lead Free. UL-listed PVC

E-5.7 Outer covering/Jacket
Oil, Chemical and Abrasion 
Resistant Tough Polyamide 

(Nvion)

E-5.8
Meets ASTM, UL 83 & 1063, 
and PNS 35 Specifications 
and reouirements of PEC

Yes

E-6.0 Grounding System

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPUER'S
DATA

Grounding Grid Design Criteria
E-6.1 Fault duration, sec. 3
E-6.2 Total fault level (line to 

ground). kA 8

E-6.3 Grounding grid design 
resistance 5 Ohms (max.)

£-6.4 Grounding connection Exothermic
E-6.5 Permissible temperature rise 

of grid coDoer cor>ductor. °C 300
E-6.6 Grid conductor

a. Manufacturer By Suoolier
b. Minimum Size, mm2 100

c. Material Soft-drawn copper 
stranded conductor (bare)
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPUER'S
DATA

E-6.7 Burial depth of grid conductor 
below finished orade. m 0.6

Equipment Groundina
E-6.6 Bondlna Conductor (riser)

a. Manufacturer Bv SuDolier
b. Size, mm2 too. 50&22

c. Material
Soft-drawn copper 

stranded conductor with
1.2 kVPVC Insulation

E-6.9 Ground Rod
a. Manufacturer Bv SuDDlier
b. Tvoe CoDoerrod
c. Diameter, mm > 19 mm
d. Lenath/section. m >3m

E«7.0 Spare Parts

ITEM DESCRIPTION3
NPC

REQUIREMENTS1
SUPPUER’S

DATA

E-7.1
Generator Circuit Breaker for 
Generator Control & Protection 
Panel In Bilanabilanoan DPP

1 Set for 20kW D/G Set

E-7.2
Generator Circuit Breaker for 
Generator Control & Protection 
Panel In Panoaoasan DPP

1 Set for 30 kW D/G Set&
1 Set for 20kW D/G Set

E-7.3
E-7.4
E-7.5
E-7.6
E-7.7
E-7.8
E-7.9
E-7.10

Notes;

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

2. The above list is preliminary which is subject to changes to conform with the 
final design and model/brand of the proposed equipment (per manufacturer's 
standard).
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8.0 Tools

ITEM DESCRIPTION1
NPC

REQUIREMENTS
SUPPUER'S

DATA

E-8.1
Lineman's Rubber Gloves
Size: 14’
Maximum Usage: 17.000 Volts

2 Pairs for Bilangbllangan 
DPP

E-8.2 Heavy Duty Hard Hat with strap 
(Passed Safety Standard)

3 Pcs for Bilangbllangan 
DPP

E-8.3
E-8.4
E-8.5
E-8.6
E-8.7
E-6.8
E-8.9
E-8.10

Note:

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

E-9.0 Job Site Cameras

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

E-9.1 Manufacturer Bv Supplier
E-9.2 Type Time-Lapse Camera
E-9.3 Quantity As specified in the

SOR
E-9.4 Control Display Thin-Rlm-Translstor (TFT) 

Liquid Crystal Display 
(LCD)

E-9.5 Image Sensor
Resolution

At least 1.3 
Megapixel CMOS

E-9.6 View Angle AtleastllOdegrees 
viewing angle

E-9.7 Still Image Resolution 1280x720
E-9.8 Time Lapse Interval Every 15 minutes/ 

User-oroarammable
E-9.9 Battery Type Standard AA or AAA Size 

Alkaline Batteries
E-9.10 Battery Life At least 120 days of 

image recording
E-9.11 Additional Battery (Spare) Reguired
E-9.12 Enclosure IP64 compliant
E-9.13 Storage Memory SDHC
E-9.14 Storage Capacity 32GB
E-9.15 Additional Storage 

fSoare)
At least Two (2)

326BSDHC

NATIONAL POWER CORPORATION
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BID OOCUMErrrS

SECTION Vt - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

VisP21Z1303Se

EW-15.0 MEASUREMENT OF PAYMENT

Measurement of payment for all electrical works shall be based on the bid 
price of each Item as shown in the Schedule of Requirements - Electrical 
Works, Section 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-40

!l(
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BID DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SET FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

VisP21Z1303Se

PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS 

TABLE OF CONTENTS

SECTION DESCRIPTION PAGE

DOCUMENTS TO BE SUBMITTED DURING BID OPENING
M-1.0 Diesel Generating Set and Associated Equipment Data Summary VI-TDS(MW)-2
M-2.0 Fuel Consumption Form for Diesel Generating Set VI-TDS(MW)-4
Annex

A.1
Letter of Authorization and Guarantee Statement either from: 1) 
Original Equipment Manufacturer (OEM) or 2) Llcensee/Agreement 
from OEM as a Licensee or 3) Authorized DIstrlbutor/Dealer 
(accompanied by a Certificate of Authorized
Distributorship/Dealership from the OEM/Licensee of the OEM). If 
from the Licensee, a Certification from the OEM as a Licensee or the 
Licensee agreement must also be submitted), for the Diesel 
Generating Sets.

Attachment
As Annex A.1

Annex
A.2

Performance Curve (duly signed with full name) issued by the Diesel
Engine Generating Set Manufacturer/Assembler @ Specified 
Reference Site Conditions for each Generating Set Model/Type being 
offered.

Attachment
As Annex A.2

Annex
A. 3

“Engine Performance Curve" (g 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 Mode!/Type being offered

Attachment
As Annex A.3

“DOCUMENTS TO BE SUBMITTED DURING POST QUALIFICATION” BUT NOT
LIMITED TO:

M-3.0 Diesel Engine VI-TDS(MW)-6
M-4.0 Spare Parts VI-TDS(MW)-7
M-4.1 Spare Parts per Unit of 20 kW DG Set During the Warranty Period VI-TDS(MW)-7
M-4.2 Spare Parts per Unit of 30 kW DG Set During the Warranty Period VI-TDS(MW)-8
M-4.3 Spare Parts per Total Units of 20 kW DG sets Supplied and to be

Delivered at Bilangbilangan and Pangapasan DPP
VI-TDS(MW)-9

M-4.4 Spare Parts per Total Units of 30 kW DG sets Supplied and to be 
Delivered at Pangapasan DPP VI-TDS(MW)-10

M-5.0 Standard/Special Tools VI-TDS(MW)-11
M-5.1 Standard/Special Tools per Total Units of 20 kW DG Set Supplied 

and Delivered at Bilangbilangan
VI-TDS(MW)-11

M'5.2 Standard/Special Tools per Total Units of 30 kW & 20 kW DG Set 
Supplied and Delivered at Pangapasan DPP

VI-TDS(MW)-12

NATIONAL POWER CORPORATION EDI VI-TDS(MW)-I



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SET FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

VisP21Z1303Se

TABLE OF CONTENTS (Confd.....)

SECTION 1 DESCRIPTION PAGE
DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION

M-6.0 ISO 9001 Certificate of the Manufacturer/Assembler/Integrator 
or equivalent for each of the Diesel Generating Set

M-7.0 Standard Certification of the proposed offered model of Diesel 
Generating Set from any of the following internationally 
recognized certifying body/organization;

a) Canadian Standard Association (CSA)
b) Underwriter’s Laboratories (UL)
c) Japanese Industrial Standards (JIS)
d) European Commission (CE)
e) Lloyd's Register (LR)
f) Germanischer Lloyd (GL)
g) Niippon Kaiji Kyokai (NKK)
h) American Bureau of Shipping (ABS)

M-8.0 Power Derate Curves and Details or Certificate/Statement from 
Diesel Generating Set's Manufacturer/Assembler/ Integrator 
that the proposed Diesel Engine-Generator Set have no deration at 
Reference Site Conditions.

M-9.0 Manufacturer/Assembler/Integrator's General Data, Catalogue 
and Brochures of model/type of equipment offered and 
published as standard products for the DG Set which contain the 
following information:

■ Manufacturer/Assembler ■ Frequency
■ Model/Type ■ Power Factor
■ Prime Rated Power • Rated Speed
» Voltage • Arrangement & Number of

Cylinders
M-10.0 Technical Data for Engine and Auxiliaries (See Attached Forms) VI-TDS(MW)-15
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

NATIONAL POWER CORPORATION CD VI'TDS(MW)-ii



BID DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

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 to A.3)

NOTES

1. The Bidder shall complete this technical data sheet and submit the filled-up forms as the 
technical proposal. The Bidder shall use continuation sheets as necessary for any other 
additional information keeping to the format shown herein or by reproducing the same;

2. The data required are technical features and characteristics of the Equipment to be 
provided by the bidder. Bidder’s proposal shall at least be equal or superior to the 
requirements specified by NPC;

3. Deviation from the requirements indicated in the technical data sheets M-1.0, M-2.0 and 
non-submission of the required documents listed as Annexes A.1. A.2 and A.3 shall be 
ground for disqualification: and

4. All data and information shall be in English language.

Name of Firm Name & Signature of Representative Designation

P NATIONAL POWER CORPORATION m VI-TDS (MW)-1



BIO DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

M-1.0 DIESEL ENGINE-GENERATOR AND ASSOCIATED 
EQUIPMENT DATA SUMMARY

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S DATA

Pangapasan Bilangbilangan
20kW 30 kW 20 kW

M-1.1 DG Set (Diesel Engine +
AC Generator) - PRIME 
DUTY*

Designed,
manufactured & tested 
in compliance with the 
latest version of the 
standards* listed below, 
mounted on heavy duty 
steel baseframe with 
anti-vibration pads
contained in a sound 
attenuated &
weatherproof enclosure

M-1.1.1 Manufacturer/Assembler/ 
Integrator of DG Set being 
offered

By Supplier

M-1.1.2 Brand Name of DG Set 
beina offered By Supplier

M-1.1.3 Model of DG Set being 
offered By Supplier

M-1.1.4 DG Set
Manufacturer/Assembler/ 
Integrator Experience. Year

5

M-1.1.5 DG Set Guaranteed Prime 
Rated Power at Reference 
Site Conditions* & 0.8 
Power Factor. kW

30 kW (minimum) &
20 kW (minimum)

M-1.1.6 DG set Guaranteed Fuel 
Rate at Required D/G Set 
Prime Power Output and at 
Reference Site Conditions, 
100% Rated Load, ii/kW-hr

Pangapasan: 30kW & 
20KW (30): 0.34 

(max.)
Bilangbilangan: 20kW 

f10): 0.38 (max.)
M-1.1.7 Voltage, V 240 (± 5%)
M-1.1.8 Power factor 0.80 (min.)
M-1.1.9 Frequency, hz 60
M-1.1.10 No. of Phases, 0 Pangapasan: 30 kW & 20 

kW: 30
Bilanabilanaan: 20 kW: 10

M-1.1.11 Rated Speed, RPM 1800
M-1.1.12 Governor Electronic
M-1.1.13 Arrangement & Number of 

Cylinders In-line Multi-Cylinder

NOTE:
1. * lEC 60034, lEC 60085, IEC60529, ISO 9001, ISO 3046 and ISO 8528
2. Guaranteed Fuel Consumption which Is more than the specIFied maximum value will be ground for

rejection of the equipment being offered.
3. Experience less than what Is required will be ground for rejection of the equipment being offered.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m Vl-TDS (MW)-2



blD DOCtIMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

M-1.0 DIESEL GENERATING (DG) SET AND ASSOCIATED 
EQUIPMENT DATA SUMMARY

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S DATA
Pangapasan Bilangbiiangan

20kW 30 kW 20 kW
M-1.1.14 Maximum Sound Pressure Level @ 

1-meter distance, dBA 85

M'1.1.15 Maximum Permissible NOx, mg/Nm3 2000 as N02
M-1.1.16 Maximum Permissible Sox, mg/Nm3 700 ds SO2
M-1.1.17 Maximum Permissible CO, mg/Nm3 500 as CO
M-1.1.18 Particulates, mg/Nm3 200
M-1.1.19 Factory Acceptance Test Yes
M-1.1.20 “Diesel Generating Set (Engine + 

AC Generator) Performance 
Curve” (g Reference Site
Conditions issued by the
Manufacturer/Assembler/Integrat 
or (duly signed with fuli name) of 
the Diesel Generating Set
Model/Type being offered

To be
Submitted/Attachm 
ent 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” (g
Reference Site Conditions issued 
by the Diesel Engine
Manufacturer or Diesel
Generating Set
Manufacturer/Assembler/Integrat 
or (duly signed with fuli name) for 
the Diesel Engine Model/Type being 
offered

To be
Submitted/Attachm 
ent as Annex A.3

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (MW)-3



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

M-2.0 - FUEL CONSUMPTION FOR DIESEL ENGINE-GENERATOR 
SETS

A B** C D* E
DG Set Guaranteed 
Prime Rated Power 

at
Reference Site 

Conditions

DG Set Guaranteed 
Fuel Rate at Required 

Prime Rated Power & at
Reference Site 

Conditions

Cost of 
Fuel

No. of 
operating 
hours per 

year

1-Year Cost of 
Fuel

Consumption,
(A X B X C X D)

(Minimum KW) (iiters/kilowatt-hour) (PhP/ltr) (hrs) (PhP)
20 (1 0) 69.4 3,427

20(3 0) 69.4 3,427

30(3 0) 69.4 3,427

NOTES: For evaluation Purposes: The estimated number of operating hours per 
year is based on 16 hrs/day operation, 25 days PMS, 10% Outages and 
assumed 70% Utilization Factor.

** Write the Guara/ifeed Fuel Rate in three decimal places, i.e. 0.270 UkW-hr. 
If Fuel Rate Is indicated in more than three decimal places, only the first 
three decimal numbers will be considered regardless of any number 
written in the fourth decimal number.

I

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION D) VI-TDS (MW)-4



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING POST-QUALIFICATION
BUT NOT LIMITED TO

(Sections M-3.0 to M-5.2^

NOTES

4.

5.

The Bidder shall complete this technical data sheet and submit the filled-up forms during 
the post-qualification which shall only serve as reference for the review and approval of 
brochure/drawings during implementation stage. The Bidder shall use additional sheets 
as necessary for any other additional information following the format shown herein or by 
reproducing the same;

The data required are technical features and characteristics of the Equipment to be 
provided by the bidder which shall at least be equal or superior to the requirements 
specified by NPC;

The lists of Spares and Tools (Items MW-4.0 to MW-5.2) are preliminary and subject to 
changes to conform with the final design and model/brand of the proposed equipment (per 
manufacturer's standard:

The Bidder shall indicate "N/A” to the respective items in the said lists (MW-4,0 to MW- 
5.2) if found not applicable to the brand/model of the proposed equipment. However, 
NPC has the right to ask the Contractor to provide the same or its equivalent if it is 
determined as “deemed necessary or standard tool/inherent part or optional item" during 
the implementation of the project, checking and review/approval of the final lists to be 
submitted by the Supplier during the Contract Stage at no cost to NPC;

All data and information shall be in English language; and

Non submission of the above documents shall be a ground for disqualification.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (MW)-5



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

M-3.0 DIESEL ENGINE

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S DATA
Pangapasan Bilanqbilanqan

20kW 30kW 20kW
M-3.1 DIESEL ENGINE
M-3.1.1 Manufacturer/Assembler By Supplier

M-3.1.2 Manufacturer’s Experience,
IL

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 BMP

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, kq/cm2 By Supplier

M-3.1,10 Compression Ratio By Supplier
M-3.1.12 Overall Dimension of

Complete Unit, LxWxH, 
mxmxm

By Supplier

M-3.1.13 Maximum Weight of DG Set 
on Skid, kq By Supplier

M-3.1.14 Heat Dissipation (Diesel
Engine + AC Generator). kJ/hr By Supplier

I

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (MW)-6



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANG8ILANGAN DPP 
{NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

M-4.0 SPARE PARTS

M-4.1 SPARE PARTS PER UNIT OF 20 KW DG SET DURING THE 
WARRANTY PERIOD (Minimum Requirements as Specified In the 
Technical Specifications and Manufacturer’s Standard and Recommended Spare
Parts) ***

ITEM DESCRIPTION PART NO.
MINIMUM
QTY.**

SUPPLIER’S
DATA

M-4.1a Air Filter Element 6 pcs/size

M-4.1b Lube Oil Filter
Element

30
pcs/size

M-4.1C Fuel Filter Element 15 pcs/size

M-4.1 d Water Filter Element 6
pcs/size

M-4.1e Fan Belt 3 pcs/size

M-4.1f Alternator Belt 3 pcs/size

M-4.1g Coolant 4 gallons

M-4.1h
Expected spares to be 
consumed during the 
performance test

1 lot

M-4.1 i
Other spare parts
recommended by
Manufacturer

1 lot

M-4.11.1
M-4.1L2
M-4,11.3
M-4.11.4
M-4.11,5
M-4.11.6
M-4.1i.7
M-4.1i.8
M-4.11.9
M-4,11,10

NOTES:

**

The above list Is preliminary which is subject to changes to conform with the 
final design and model/brand of the proposed equipment (per manufacturer’s 
standard). NOTB«3 of page VI-TDS (MW)-5.

Quantities may be Increased depending on manufacturer's required 
replacement Intervals.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (MW)-7



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

M-4.2 SPARE PARTS PER UNIT OF 30 KW DG SET DURING THE 
WARRANTY PERIOD (Minimum Requirements as Specified in the 
Technical Specifications and Manufacturer’s Standard and Recommended Spare
Parts) ***

ITEM DESCRIPTION PART NO. MINIMUM QTY.** SUPPLIER’S DATA

M-4,2a Air Filter Element 6 pcs/size

M-4.2b Lube Oil Filter 
Element

30
pcs/size

M-4.2C Fuel Filter Element 15 pcs/size

M-4.2d
Water Filter 
Element

6
pcs/size

M-4.2e Fan Belt 3 pcs/size

M-4.2f Alternator Belt 3 pcs/size

M-4.2g Coolant 4 gallons

M-4.2h

Expected spares 
to be consumed 
during the
performance test

1 lot

M-4.2i
Other spare parts 
recommended by 
Manufacturer

1 lot

M-4,2i.1
M-4.2i.2
M-4.2I-3
M-4.2i.4
M-4.2I.5
M-4.2i.6
M-4.2i.7
M-4.2i.8
M-4.2I.9
M-4.2i.10

NOTES:

The above list Is preliminary which Is subject to changes to conform with the 
final design and model/brand of the proposed equipment (per manufacturer's 
standard). NOTE #3 of page VI-TDS (MW)<5.

** Quantities may be increased depending on manufacturer's required 
replacement Intervals.

Name o! Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION ESi VI-TDS (MW)-8



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

M-4.3 SPARE PARTS PER TOTAL UNITS OF 20 KW DG SET 
SUPPLIED AND DELIVERED AT BILANGBILANGAN AND 

PANGAPASAN DPP *

ITEM DESCRIPTION PART NO. MINIMUM
QUANTITY**

SUPPLIER’S
DATA

M-4.3a Fuel Injector
Assembly 2 pcs

M-4.3b Top Overhauling Kit 1 set

M-4.3C Actuator 1 set

M-4.3d Jacket Water Pump 
Repair Kit 1 set

M-4.3e Lube Oil Pump Repair 
Kit 1 set

M-4.3f
Fan Adaptor & 
Accessories including 
Bearinqs

2 sets

M-4.3g Rocker Gear Cover 
Gasket 12 pcs

M-4.3h Thermostat 1 set

M-4.3i Lube Oil Pump Switch 1 set

M*4.3j Hot Water Temp. 
Switch 1 set

M-4.3K Turbocharger Repair
Kit 1 set

M-4.31 Exhaust Manifold 
Bellow 1 set

M-4.3m Magnetic Pick-up 1 pc

M-4.3n
Other spare parts 
recommended by 
Manufacturer

1 Lot

M-4.3n.1

M-4.3n.2

M4,3n,3

M-4.3n.4

M-4.3n.5

NOTES:

*
The above list is preliminary which is subject to changes to conform with the 
final design and model/brand of the proposed equipment (per manufacturer's 
standard). NOTE tfS of page Vi-TDS (MW)-5.

Quantities may be increased depending on manufacturer's required 
replacement Intervals.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION CD1 Vl-TDS (MW)-9



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

M-4.4 SPARE PARTS PER TOTAL UNITS OF 30 KW DG SET 
SUPPLIED AND DELIVERED AT PANGAPASAN DPP*

ITEM DESCRIPTION PART NO. MINIMUM
QUANTITY**

SUPPLIER’S
DATA

M-4.4a Fuel Injector
Assembly 2 pcs

M-4.4b Top Overhauling Kit 1 set

M-4.4C Actuator 1 set

M-4.4d Jacket Water Pump 
Repair Kit 1 set

M-4.4e Lube Oil Pump Repair 
Kit 1 set

M-4.4f
Fan Adaptor & 
Accessories including 
Bearinas

2 sets

M-4.4g Rocker Gear Cover 
Gasket 12 pcs

M-4.4h Thermostat 1 set

M-4.4i Lube Oil Pump Switch 1 set

M-4.4j Hot Water Temp.
Switch 1 set

M-4.4k Turbocharger Repair
Kit 1 set

M-4.41 Exhaust Manifold 
Bellow 1 set

M-4.4m Magnetic Pick-up 1 pc

M-4.4n
Other spare parts 
recommended by 
Manufacturer

1 Lot

M-4.4n.1

M-4.4n.2

M-4.4n.3

M-4.4n.4

M-4.4n.5

NOTES: 1. Indicated Price shall be used for reference In future purchase orders.

2. * The above list Is preliminary which is subject to changes to conform with the final design 
and model/brand of the proposed equipment (per manufacturer’s standard). Refer also to 
NOTE #3 of page VI-TDS (MW)-5.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION EDI VI-TDS (MW)-10



BID DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANG8ILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

M-5.0 STANDARD/SPECIAL TOOLS

M-5.1 STANDARD/SPECIAL TOOLS PER TOTAL UNITS OF 20 kW DG 
SETS SUPPLIED AND DELIVERED AT BILANGBILANGAN
(Minimum Requirements as Specified in the Technical Specifications and

+
Manufacturer’s Standard/Recommended Tools)

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S
DATA

M-5.la

M-5.1a

Portable computer (Minimum of Intel 
I7 Processor, 16GB (1x16GB) DDR4 
2666 MHZ. 256 GB PCIe NVMe SSD 
+1TB SATA 5400RPM 2.5" Inch, 
13'-15.6" screen size & with the 
latest pre-installed windows 
operating system compatible with 
manufacturer's/or Supplier's
software) needed in programming 
the genset control setting (complete 
with licensed CD-ROM drive dongles 
of genset control system) and 
electronic/digital governing system 
including other digital components 
that require exclusive programs from 
the Manufacturer and/or Supplier 
with free update throughout the 
operating life of the genset
Other tools recommended by the 
Manufacturer

1 set

1 lot

NOTES: + Minimum requirements but the Supplier shall provide/include in the list ali 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)-5.

Name of Firm Name S Signature of Representative Designation
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BID DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

M-5.2 STANDARD/SPECIAL TOOLS PER TOTAL UNITS OF 20 kW 
AND 30 kW GENERATING SETS SUPPLIED AND DELIVERED 
AT PANGAPASAN DPP (Minimum Requirements as Specified in the 

Technical Specifications and Manufacturer’s Standard/Recommended Tools)

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S
DATA

M-5.2a

M-5,2h

Portable computer (Minimum of Intel 
17 Processor, 16GB (1x16GB) DDR4 
2666 MHZ, 256 GB PCIe NVMe SSD 
+1TB SATA 5400RPM 2.5" Inch. 
13'-15.6" screen size & with the 
latest pre-installed windows 
operating system compatible with 
manufacturer’s/or Supplier’s
software) needed in programming 
the genset control setting (complete 
with licensed CD-ROM drive dongles 
of genset control system) and 
electronic/digital governing system 
including other digital components 
that require exclusive programs from 
the Manufacturer and/or Supplier 
with free update throughout the 
operating life of the genset
Other tools recommended by the 
Manufacturer

1 set

1 lot

NOTES: + Minimum requirements but the Supplier shall provide/include In the list all the
necessary/standard tools required In the performance of normal maintenance and 
overhaul. The above list Is preliminary which Is subject to changes to conform with 
the final design and model/brand of the proposed equipment (per manufacturer’s 
standard). Refer also to NOTE #3 of page VI-TDS (MW)-7.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION CD VI-TDS (MW)-12



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

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-13.0)

NOTES
1. The Bidder shall complete this technical data sheet/documents and submit the filled-up forms 

during the project implementation (during contract stage). The Bidder shall use continuation 
sheets as necessary for any other additional information keeping to the formal shown herein or by 
reproducing the same.

2. The data required are technical features and characteristics of the Equipment to be provided by 
the bidder. Bidder’s proposal shall at least be equal or superior to the requirements specified by 
NPC. The data provided shall be used as basis for evaluation of brochures, drawings and other 
documents to be submitted for review and approval during the project implementation.

3. All data and information shall be in English language.

SECTION DESCRIPTION PAGE
M-6.0 ISO 9001 Certificate of the Manufacturer/Assembler or equivalent for the

Diesel Generator Set Package
M-7.0 Standard Certification of the proposed offered model of Genset from any of 

the following internationally recognized certifying body/organization:
a) Canadian Standard Association (CSA)
b) Underwriter’s Laboratories (UL)
c) Japanese Industrial Standards (JIS)
d) European Commission (CE)
e) Lloyd's Register (LR)
f) Germanischer Lloyd (GL)
g) Niippon Kaiji Kyokai (NKK)
h) American Bureau of Shiooino (ABS)

M-8.0 Power Derate Curves and Details or Certificate/Statement from Genset 
Manufacturer/Assembler that the proposed Gensets 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 DG Set which contain the following information:

■ Manufacturer/Assembler ■ Frequency
■ Model/Type ■ Power Factor
■ Prime Rated Power • Rated Speed
■ Voltage ■ Arrangement & Number of

Cylinders

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION D) VI-TDS (MW)-13



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT LIMITED TO: (CONTD....)

SECTION DESCRIPTION PAGE
M-10.0 Technical Data for Engine and Auxiliaries See Attached

Forms on page 
VI-TDSfMW)-15

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

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

M-10.0 DIESEL ENGINE AND AUXILIARIES

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S DATA
Pangapasan

20 kW 30 kW
Bilangbilangan

20 kW
M-10.1 DIESEL ENGINE

M-10.1.1 Number of Strokes
M-10.1.2 Rotating Direction (Viewed 

from Flywheel Side) By Supplier
M-10.1.3 Required Time from Starting 

Signal to Rated Speed, min. By Supplier
M-10.1.4 Maximum Time from “Cold 

Condition’ to Rated Speed w/ 
Load and w/o AC power 
available for motor-driven 
auxiliaries, min.

By Supplier

M-10.1.5 Idling Speed Recommended, 
rpm By Supplier

M-10.1.6 Duration of Idling (max.), min. By Supplier
M-10.1.7 Minimum Load 

Speed, kW
@ Normal By Supplier

M-10.1.8 Maximum Load 
Speed, kW

@ Normal By Supplier
M-10.1.9 Engine

kJ/hr
Heat Dissipation. By Supplier

M-10.1.10 Engine Mechanical Efficiency, 
Jim

By Supplier

M-10.1.11

Numerical Values for Power 
Adjustment Parameters 
(Exponents) for high speed 
per Table 2 of ISO 3046, a, 
m, n, s

By Supplier a=.
m=
n=
s=

a=
m=
n=
s=

a=
m=
n=
s=

M-10.1.12 Expected Useful Life 
Prime Rated Power, Yrs 10

M-10.1.13 Diesel Engine + AC 
Generator (D6 Set)

a. Fuel Rate at Required
Prime Rated Power and 
Reference Site Conditions
75 % Rated Load, li/kW-hr By Supplier
50 % Rated Load, li/kW-hr By Supplier
25 % Rated Load, li/kW-hr By Supplier

b. Heaviest Part
Maintenance, kg

for By Supplier

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION V; - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

M-10.0 DIESEL ENGINE (Cont’d.....)

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER'S DATA
Panqa pasan Bilanqbilangan

20 kW 30 kW 20 kW
M-10.2 LUBRICATING OIL SYSTEM
M-10.2.1 Total Lube Oil System

CaDacitv. liters By Supplier
M-10.2.2 Lube Oil Consumption of the 

Enoine. a/kwhr By Supplier

M-10.2.3 Lube Oil Pump Capacity, m3/hr By Supplier

M-10.2.4 Lube Oil Filter Mesh, microns By Supplier

M-10.2.5 Lube Oil Filter Type & Capacity Free jet 
centrifuae

M-10.2.6 Lube Oil Priming Pump
Capacity, if applicable 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. m7hr BvSuDDlier
M-10.4.2 Exhaust Gas Temperature, UC By Supplier
M-10.4.3 Maximum Allowable Back 

Pressure. mmH?0 By Supplier
M-10.4.4 Exhaust Pipe (nom. Diameter x 

length x weight), mm x mm x 
kp

By Supplier

M-10.4.5 Silencer (nom. Diameter x 
length x weight), mm x mm x
ha

By Supplier

M-10.4.6 Exhaust Pipe Material, ASTM A 106 eras 
required

M-10.4.7 Silencer Material, ASTM A 106 eras 
required

M-10.4.8 Structural Steel Supports for
vertically mounted 
stack/silencer

By Supplier

Name of Firm Name & Signature of Representative Designation
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I BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

M-10.0 DIESEL ENGINE (ConfU....;

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER'S DATA
Panqapasan Bilanqbllanqan

20 kW 30 kW 20 kW
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 BySuppiier
M-10.5.3 T urbocharger Type By Supplier
M-10.5.4 Turbocharger RPM By Supplier
M-10.5.5 Charge Air Cooler Type By Supplier
M-10.5.6 Total Air Flow Required for 

Ventilation & Combustion. 
m3/hr

By Supplier

M-10.6 COOLING SYSTEM (Coolant for initial filling shall be provided by Supplier per 
Engine)

M-10.6.1 Total Cooling Water Capacity, 
Liters By Supplier

M-10.6.2 Cooling Water Pump Capacity, 
m3/hr BySuppiier

M-10.6.3 Jacket Water Pump Capacity, 
m3/hr By Supplier

M-10.6.4 Radiator Fan Air Flow, m3/hr By Supplier
M-10.6.5 Radiated Heat to Ambient, 

kw/hr BySuppiier

M-10.6.6 Expansion Tank Capacity and 
Elevation, if applicable, liters 
and m.

By Supplier

M-10.6.7 Radiator Dimensions 
(1 X wx h), m X m X m BySuppiier

M-10.6.8 Core Material, ASTM Aluminum or 
Copper

M-10.6.9 Recommended cooling water 
properties such as ph, 
hardness. TDS, etc..

PH Value, pom BySuppiier
Total Hardness BySuppiier

TDS, Dom By Supplier
Chloride By Supplier

Sulfate, DPm By Supplier
Silica, mo/1 BySuppiier

Iron, ppm BySuppiier
Conductivity, uS/cm BySuppiier

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

M-10.0 DIESEL ENGINE (Cont’d.....)

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S DATA
Panqapasan Bllanqbilanqan

20 kW 30 kW 20 kW
M-10.7 FUEL SYSTEM

M-10.7.1 Fuel Feed Pump Capacity,
m3/hr By Supplier

M-10.7.2 Discharge Head of Feed 
Pump, m By Supplier

M-10.7.3 Fuel Filter Type and Mesh, 
microns

Spin-on with 
water 

separator/
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
M-10.7.7 Fuel Tank Dimensions 

(W X L X H), m X m X m By Supplier

M-10.7.8 Fuel Tank Plate Material, 
ASTM A 36

M-10.7.9 Fuel Tank Shell Thickness, 
mm 5

M-
10.7.10

Day Tank Elevation (Floor 
Elev. as reference), m

By Supplier, to
include

structural steel 
supports

M-10.8 ENCLOSURE (Weatherproof)

M-10.8.1 Manufacturer By Supplier
M-10.8,2 Max. Sound Pressure Level 

(a) 1-m distance, dBA 85
M-10.8.3 Dimensions (L x W x H), m x

m X m By Supplier
M-10.8.4 Enclosure Walls Thickness, 

mm 2 minimum
M-10.8.5 Enclosure Roof Thickness, 

mm 2 minimum

M-10.8.6 Enclosure Material, ASTM A 36
M-10.8.7 Insulation Material Oii-water 

resistant and 
fire retardant 
insulation and 

sound 
attenuating 

material
M-10.8.8 Total Weight (DG set. 

Auxiliaries & Enciosure), kg By Supplier

Name o! Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

M-10.0 DIESEL ENGINE (ConfU....;

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S DATA
Pangapasan Bilanabllanqan

20 kW 30 kW 20 kW
M-10.9 ENGINE METERING AND 

INDICATION
M-10.9.1 RPM Meter *, rpm Included
M-10.9.2 Hours Run Counter *, hours Included
M'10.9.3 Oil Pressure *, kg/cm^ Included
M-10.9.4 Oil Temperature *, UC Included
M-10.9.5 Cooling Water Temp. *, UC Included
M-10.9.6 Cylinders Exhaust Gas 

Temperature , °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 Dav Tank Level High Included
M-10.10.7 Fuel Dav Tank Level Low Included
M-10.10.8 Battery Voltage High Included
M-10.10.9 Battery Voltage Low Included

M-10.10.10 Failure to Crank Included
M-10.10.11 Overcrank Included

M-10.11 HUMAN MACHINE 
INTERFACE CONTROL

M-10.11.1 Manual Start/Stop * Included
M-10.11.2 Auto/Remote Start Included
M-10.11.3 Test Run Auto Included
M-10.11.4 Emergency Stop * Included
M-10.11.5 Alpha/Numeric Screen Included
M-10.11.6 Discrete Status Indicators Included
M-10.11.7 Fault Reset Included

pane/ with viewing window
shall also be provided at DG set Enclosure-mounted

Name of Firm Name & Signature of Representative Designation
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BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AMD 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

VisP21Z1303Se

PART li - TECHNICAL DATA SHEETS

EW- ELECTRICAL WORKS 

TABLE OF CONTENTS

SECTION DESCRIPTION PAGE
DOCUMENTS TO BE SUBMITTED DURING BID OPENING VI-TDS(EW)-1

E-1.0 I AC Generator VI-TDS(EW)-2
DOCUMENTS TO BE SUBMITTED DURING POST QUALIFICATION 
(Reference for the Approval of Manufacturer’s Brochures/ Drawinqs) Vl-TDS(EW)-3

E-2.0 Generator Control and Protection Panel VI-TDS(EW)-4
E-3.0 Main Distribution Panel Vl-TDS(EW)-4
E-4.0 Kilowatt-hour Demand Meter VI-TDS(EW)-5
E-5.0 Power, Control and Instrumentation Cables VI-TDS(EW)-5
E-6.0 Grounding System VI-TDS(EW)-6
E-7.0 Spare Parts VI-TDS(EW)-6
E-8.0 Tools Vl-TDS(EW)-?'

NATIONAL POWER CORPORATION _
Ml* VI-TDS(EWH



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

VlsP21Z1303Se

PART II
TECHNICAL DATA SHEETS 

EW - Electrical Works 

SECTION E-1.0

Documents to be Submitted during the Bid Opening
1. The following Technical Data Sheets shall be filled-out and to be submitted with the 

Bid Proposal.

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

3. Full technical data of the equipment are indicated in the Technical Specifications 
(EW-14.3) which will be submitted during the Implementation stage for review and 
approval.

I

Name of Firm Name & Signature of Representative Designation
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I

BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AKO 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

VisP2121303Se

E-1.0 AC GENERATOR

I

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
Self-excited 
with AVR

PMG Type 
with AVR

E-1.5 Minimum Rated Power Output 
at 0.8 Power Factor. kW 20 30 & 20

E-1.6 Duty/Operation Continuous
E-1.7 Overload Capability 10% of rated power output
E-1.8 Rated Voltage, V 240
E-1.9 No. of Phase 1 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 for both the 
armature and field windings Class H

E-1.14 Temperature Rise at rated 
load Class F

E-1.15 Stator Winding
Temperature Detector To be provided

E-1.16 Space heater To be provided

E-1.17 Excitation System Type
Brushless,

Self-
excited

Brushless, 
Separately 

Excited, 
PMG or 

equivalent

E-1.18
Automatic Voltage
Regulator, % Voltage 
Regulation

+ 0.5% in steady state 
with rapid response time

E-1.19 Protection Class IP 23

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION Vl-TDS(F.W)-2
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BID DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

VisP2121303Se

PART II
TECHNICAL DATA SHEETS

I
EW-Electrical Works

SECTIONS E-2.0 - E-8.0

I
Documents to be Submitted during the Post Qualification 

as Reference for the Approval of Manufacturer’s Brochures/Drawings

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

2. Filled-out data by the Supplier shall only serve as reference for the review and 
approval of brochures/drawings during implementation stage.

3. Full technical data of the equipment are indicated in the Technical Specifications 
(EW-14.3) which will be submitted during the implementation stage for review and 
approval.

Name of Firm Name & Signature of Representative Designation
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BID DOCUMEirrS

SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR 8ILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

VlsP21Z1303So

E-2.0 GENERATOR CONTROL & PROTECTION PANEL

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

E-2.1 Manufacturer Bv SuDDlier
E-2.2 Generator Control Module

a. Manufacturer By Supplier
b. Model By Supplier

E-2.3 Generator Circuit Breaker Molded Case Circuit 
Breaker

a. Manufacturer Bv SuDDlier
b. Model Bv Supplier
c. Continuous Current

Ratino
Refer to S 

Diac
ingle Line 
ram

d. Type Compact witfi 
ShuntTrip

Compact with 
Electronic 

Trip Unit and 
remote 
control 

functions

E-3.0 MAIN DISTRIBUTION PANEL

I
I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-3.1 Manufacturer By Supplier
E-3.2 Busbar

a. Material Tinned copper

b. Ampacity (min.), A Refer to Single Line 
Diaqram

E-3.3 Main Circuit Breaker Molded Case Circuit 
Breaker

a. Manufacturer By Supplier
b. Model By Supplier
c. Continuous Current

Ratino
Refer to Single Line 

Dlaoram

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

VisP21Z1303S6

E-4.0 KILOWATT-HOUR DEMAND METER

I

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-4.1 Manufacturer By Supplier
E-4.2 Voltage, V 240
E-4.3 Accuracy Class 0.3 or better
E-4.4 Frequency, Hz 60
E-4.5 Type Digital
E-4.6 Installation Type Outdoor
E-4.7 No. of Phase 1 3
E-4.8 Wire 3 4
E-4.9 Current Range CL10 CL320

E-4.10
The Watt-hour meter to be 
provided is certified and 
aoDroved bv ERC

Yes 1

E-4.11 Metering Current Transformer

a. Insulation type Full cast 
epoxy resin N/A

b. Secondary rated current 
for all windinos. A 5 N/A

c. Accuracy class Class 0.3 or 
better N/A 1

E-5.0 POWER, CONTROL & INSTRUMENTATION CABLE

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

E-5.1 Manufacturer Bv Supplier
E-5.2 Rated Voltaae 600
E-5.3 Type

a. Power THHN/THWN-2
b. Control & Instrumentation Roval Cord

E-5.4
Continuous current carrying 
capacity of conductor at 90*C 
Ooeratina Temperature
a. THHN/THWN-2 Refer to Single Line Diagram
b. Roval Cord Bv Supplier

E-5.5 Conductor Material Annealed Copper

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(C'A')-t)



BID DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODUbSR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

VisP2121303Se

E-6.0 GROUNDING SYSTEM

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

£•6.1 Grounding grid design
resistance 5 Ohms (max.)

£•6.2 Groundina connection Exothermic

£-6.3 Permissible temperature rise 
of arid copper conductor, *C 300

£•6.4 Grid conductor
a. Manufacturer Bv SuDDlier
b. Minimum Size, mm2 100

c. Material Soft-drawn copper 
stranded conductor (bare)

£-6.5 Bondina Conductor
a. Manufacturer Bv SuDDlier
b. Size, mm2 100. 50&22

c. Material
Soft-drawn copper 

stranded conductor with
1.2 kVPVC Insulation

£-6.6 CoDoer Ground Rod
a. Manufacturer Bv SuDDlier
b. Diameter, mm > 19
c. Lenqth/section. m >3

E-7.0 SPARE PARTS

ITEM DESCRIPTION 2 MINIMUM QTY.1 SUPPLIER’S DATA

£-12.1

Generator Circuit Breaker 
for Generator Control & 
Protection Panel in 
Bilanqbilanaan DPP

1 Set for 20kW DIG Set

£-12.2

Generator Circuit Breaker 
for Generator Control & 
Protection Panel in 
Panqaoasan DPP

1 Set for 30 kW D/G Set&
1 Setfor20kW D/G Set

£-12.3
£-12.4
£-12.5
£-12.6
£-12.7
£-12.8
£-12.9
£-12.10 1

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

'.h
VI-TDS(EW)-6



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PAN6APASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

VlsP21Z1303Se .

Notes:

1. Minimum requirements but the Supplier may increase the specified quantity If found not 
sufficient. Additional spares consumed and/or required for any repairs/replacement during the 
wan-anty period shali be provided by the Supplier at no cost to NPC.

2. The above list is preliminary which is subject to changes to conform with the finai design and 
model/brand of the proposed equipment (per manufacturer’s standard).

E-8.0 TOOLS

ITEM DESCRIPTION2 NPC
REQUIREMENTS 1 SUPPLIER’S DATA

E-13.1
Lineman's Rubber Gloves 
Size: 14''
Maximum Usage: 17.000 
Volts

2 Pairs
for Bilangbilangan DPP

E-13.2
Heavy Duty Hard Hat 
with strap
(Passed Safetv Standard)

3 Pcs
for Bilangbilangan DPP

E-13.3
E-13.4
E-13.5
E-13.6
E-13.7
E-13.8
E-13.9
E-13.10

Note:

1. Minimum requirements but the Supplier may increase the specified quantity If found, not 
sufficient.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(EW)-7



BIO DOCUMENTS SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENERATING SETS FOR BlLANGBllANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33

 VisP21Z1303Se

SECTION VII

BID PRICE SCHEDULE
(Schedule of Requirements)

NATIONAL POWER CORPORATION



BID DOCUMENTS

SECTION VII. SCHEDULE OF REQUIREMENTS

SUPPLY. DELIVERY. INSTALLATION. TEST AND COMMISSIONING OF SIX (6) UNITS OF 
MODULAR DIESEL GENSETS FOR BILANGBILANGAN DPP AND PANGAPASAN DPP 
INCLUDING ASSOCIATED ELECTRICAL EQUIPMENT UNDER PACKAGE 33

VlsP21Z1303Se

SECTION VII - SCHEDULE OF REQUIREMENTS 
{BID PRICE SCHEDULE)

BPS.1 - SUMMARY
SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF SIX (6) UNITS OF MODULAR DIESEL GENERATING SETS FOR 

BILANGBILANGAN DPP (NEW SITE) AND PANGAPASAN DPP INCLUDING ASSOCIATED ELECTRICAL EQUIPMENT UNDER PACKAGE 33

ITEM/

SUB-LOT
PARTICULARS TOTAL AMOUNT IN FIGURES ---- rOTAL PE§6—

EQUIVALENT
Foreign Currency Phil. Peso Phil. Peso

4 X 20 kW
Bilanqbilanqan DPP

1 X 30 & 1 X 20 kW
Pangapasan DPP

4 X 20 kW 
Bilanobilanoan DPP

1 X 30 & 1 X 20 kW 
Panqapasan DPP

A.
B.

D.

^Derating Set/s_______
Other Mechanical Works
Other Electrical Works
Civil and Architectural Works 
Spare Parts_____
Miscellaneous Works

TOTALAMOUNT

Notes: Final delivery site of all equipment/materials shall be at the respective plant sites stated above

Name of Firm Name and Signature of Authorized 
Representative

Designation

IV-BPS (SUM)-1



eiD OOCuMEMTS

SCCTUX VI. SCHEDUIE O' BEOtnOEMEWTa

SECTION VM • SCHEDULE OF REQUIREMENTS 
(BIO PRICE SCHEDULE)

BPS.2 • Breakdown of Prices 
4 X 20 KW BILANGBILANGAN DIESEL POWER PLANT (NEW SITE)

SyPPlY. DeLf^TRY, INSTAILATON. TEST AND COMMISSPONINO OF UNrTS OF MODULAR
DCSEL OENERATNO SETS FOR BI_AN09lAN04N OFF* {NEW SfTE)ANQ PANQAPASAN DPP 
NCIUOINO ASSOCIATED ELECTRICAL EQUIPMENT UNDER PACKAGE 38

VrsP2l2l303Se

ttem
No. Descrtptfon of Wort or Materials QTY.- UNIT

C
0
0
E

UNIT PRICE FOR GOODS ANO RELATED SERVICES TO BE SUPPLIED 
FROMASROO

UNIT PRICE FOR GOODS ANO RELATED SERVICES 
TO BE SUPPLIED FROM WTHW THF PHH IPPINPR TOTAL PRICE

Unit Price of 
Goods or Services 
Foreign Currency

(r

Import Duties &
other Levies 

Imposed by Phil. 
Govt.

fPhll. Pesol

Vatut Added Tax 
and other Taxes 
Imposed by Ph9. 

Govt
rphn. Peso)

Local Tranapori 
from Pori lo 
Delivery Site 

'••(Phi, Peso)

Unit Price of 
Goods or 
Services 

(Phi. Peso)

Value Added 
Tax and other 

Taxes Imposed 
by Phil, Govt 
fPhll. Pesol

Local Transport from 
Plant to Delivery Site 

•••(Phil. Peso)

Forex
Currency
(ExC)

Local Currency 
Portion (Phi. Peso) 
ffF*G*H)xC)0f 

({1aJ*K}xC)
(A1 (61 (Cl (Cl IE) (FI (C) (Ml (1) (ji («) <U fM)
A.

A.1
GCNERATINO S6T{S)
20 AW Prime Power Output Modular Ofesel Generating setteOO RPM. InJIne mulB-cyfintfer, 2A0 V, 1-phase 
60 hertz, turbocharged or naturally aspirated per manufacturer's standard, charged air cooler, electronic 
governor, direct fuel inject, sound attenuated and weatherproof enclosure and completa with associaie< 
auviiiary equipment for fubricatlng system, engina eooimg system. Intake aY and exhaust gas system, fuel oi 
supply sysiem. $ia<tir*g system, controls and protection devices (generator corrtrDl and protecVon panel 
auxiliary motor control monttering S protection equipment & its accessories). Instruction manuals and other 
Acressnries as described In the technical soecifinaHnna

4 Sets

SUB-TOTAL A
fAmnunl In Wnrrit)

B,
B.t.b*

OTHER MECHANICAL WORKS

—

Fuel pit. lubricating oH. lubricants, coolant, ehtmlcaH and other consumables required during the fnitial 
filling. ttartHip, pr^tsstand pre-commfssloning InchidTng fuel pH (o be used during e retest of 
pefformanei test is described fn Clause GW-S.O of the technlcaf speelhcatlons. 1 Lot

—

a ?.o
B.2.1

FusI OH SupplyfOomestic Wafer Supply Storage and Transfar System

------- -

■ — —

.................Uay Ian A, lutXJ Mers eapadiy complete wYh manhole. Inlet and outlet nozzle, nozzles for vent overflow 
drain and level gaugefswttchcomplefe with f>Ttlngs connections including Psxible hoses and other accessories 
as required In the technical speoRcations,

4 Sets

B 2.2

b.

pipe, frTlir>gs, supports, valves and ether accessories for fritereonnection of the supplied equipment indudirtg 
required escavation and backflllng wodis as described in the technical specif cations and shown on the bid 
drawlnqs; —Fuel suppty.Yiiiing to the separate/eievaied fuel day tanks compiefe with 501/mm capacity rotary riarrd pump 
(per day tank), flexible hose, accessories, etc. and Inlereonnectien piping tqffrom the generating sets incf. 
strainers, etc.

1 lot

Domestic water supply system wchich includes pipe, fttings. supports, fanges, gaskets valves and other 
accessories for Interconnection of the supplied equipment irvdudmg required excavation and badrfil^ng works 
and other pipe accessories; test and disfection as described In the technical speoflcations and shown on the 
bd drawings:
b.1 Water Pipe, 25 mm O.D. (20 mm N.D), uPVC p*p«. sch 80 or Class 150, and Its associated fttings, pipe 
supports and other accessories. • 36 im
b.2 Water Pipe, 20 mm 0 0. (15 mm N D-). uPVC p^ie, sch 80 or Class 150. and its associated fittings, pipe 
supports end other accessories • 6 Im
D.3 Gala Valve, 20 mm 0, cast bronze, screwed ends, rising stem, Class 150 • ipc 
b 4 Gate Valve, IS mm 0, oast bronze, screwed ends, rising stem. Class 150 • tpc 
).S Hose Bibb. 20 mm 0, bronra body, screwed ends. Class 150 (2 Sets) 
b.6 1.0 m* Horizontal water Stonqa Tank/Rain Water Cofiector

1 lot

c
___0

0.

w»jM CHI (Hch.njs to tfi« oiHwaiw seoacsiof. 1 lot — ------ ---Snoka siacWoifie. lasuiatien and naodaiefl amictural si eel suKnm (at aeoiicabiel 1 lot —Portable hira bxtinguishars. HCFC or Haiotron 1, 7,1 kg (15 fbs). nonexpiry, multi shots, wall hung type with 
brackei and mnijntlnfl anressnriR^ 2 Sets — -----—t

g

Atf-conditioning Unit for Containerized Control Room, Window inverter type, 11.000 kj/hr cooling capaofty 
complete with controls (infrared remote) and other necessary accessories as described in the technical 
specifications inctudino instatlaflon wnrte

1 set

------ ---- —wan Mounted bxhaust Kan for Containerized Control Room, 100 m3/hr wall mounted, propeHer type direct 
driven, complete with automatic shutter, mounting accessories and controls 1 Set

SUB-TOTAL B
(Amount In Words)

If T«f* Is 4 dls^wycr fr«numbersAjriir&*seTs%ian^es bcNnoon or»nc»g th«t«^nie4l povison and ScPedi/s of Rsquirv^nts (SOR), SCR prprA 
a BIMb'I ^all •nfef a ce4tfBp«s»n(fr^ (heCeuntrjr of Of^lnof sl rmpo>ted equipnenL mmrsis and Kcassof^s 

** Cwl of froighL Irwanca, sl&icioPtil poflofonffjf Refp bSocfcon IMr»flrurtonToB*J«rCtaLse 12

'** l><4 Pr%« la Loc4 Transpcrialton. rsiranee andoPier local easts kvadonlal lodsliverY of ^oedsfrvn lh« PN port of entry 1q find deAaisry site

Country cf Origin

Name of Firni

NATIONAI. POWER CORPORATION m _NafP9 anc Signature of ALrthoffzaC Representative Design atron



eC DOCUMENTS

SECTON yn ■ SCHEOtAE PEOUt^EMEMTS

SECTION Vff • SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

BPS.2 « Breakdown of Prices 
4 X 20 KW BfLANGBILANGAN DIESEL POWER PLANT (NEW SITE)

SU«\T, OEUV^RV, NSTALLATIOH TEST AND COMMtSSlONiNQ Of SW (SI UNrTS Of MGOUlAfl 
D€SEt GENEftATWQ FOR Bl>NC9t_*NOAN (NEW SrTE) AND PANGAPASAW OPO 
WCIUONO ASSOCIATED ELECTRCAi. EOCrfWEMT UNDER PACKAGE 33

VtsP21Z1303Ss

. UNIT PRICE FOR GOODS AHO RELATED SERVICES TO BE SUPPLIED UNIT prh:e for goods ano related services
TOTAL PRICEFRDM ABROAD TO BE SUPPLIED FROMVWTWN THE PHILIPPINES

Rsffl
No. DsteripOon of Work or MsteHsIs QTY.- UNIT c

0
b
E

Unit Price Of 
Goods or Services 
Foreign Currency

( r

Import Dufies &
Other Levies 

Imposed by Phil. 
Govt

(Phil. Peso)

value Adoed Tax
and other Taxes 
Imposed by PhU. 

Govt
(Phi Peso)

Local Transport 
from Port to 
Derrvery Site 

•-(PhN. Peso)

Unit Price of 
Goods or 
Sendees 

(Phi. Peso)

Vakje Added 
Tax and other 

Taxes Imposed 
by Pha. Govt 
(Pha. Peso)

Local Transport trpn> 
Plant to DeHveiy Ste 

—(Phfl Peso)

Forex
Currency
(ExC)

Local Currency 
Por1)orv{Pha Peso) 
(fF*<5*W>xC)or 

({I*J*K)x C)
(A1 (6) (Cl ID) IE( If) 10) (HI (1) ij) IKI III iMic.

C,1

Cjeneratof Control and ProTectioii Panel complete with The reguired metenng. n>anitonng, control and 
prelection deviees. synchronirlng, drcuit breaker, grpundir^g fr'aterlais and other appurter'ances as described 
in The Technical Specrl>eafien$. Technical Data Sheet and as shown on the Bid Drawings Including installation 
works m the contarnerfzed control room

4 Sets 1 P •ICE OP THIS IT M SHALL BE tN ■LUDED IH ITE ifSA.f ABOVE 1

C2
240V Maif^ D»stnbut»on Panel. Cortipiete with atf necessary accessones and other appurtenances, protection 
and monrtorfrig devices, in accordance wim the b>d drawings, technicaf speoheahons and technical data 
sheeb

1 Lol

C3
240V K»lCTwan*Hour Oemar'd Meter eome'ete with its insrumern ffansfprmers end Other accessones dS 
descried wi ffie Technical Soecihcatioris. Technicaf Data Sheet and as shown ort the Bid Dr^rnngs ir'cJuding 
r'Sta^abon w^rks

1 l«

C4
Power, Cox'tfd & Instrvmentahon Cades complete with the requeed accessories for cafctmg works to rterface 
the supplied eQuipment to P'e 240V bus as descried ki the Ted'n«al Speerheaflons, Technicaf Data Sheet 
and as shwffl cm the Bd Draw<r»gs lne»udtng instalaticm works

1 Lot

cs
Eiectneal Cor^dul Systern complete with d*e required frtimgs and other accessories for cabling works as 
fleserbed m the Technical Specificahon» and Technical Data Sheets as shown cm the Bd Drawings inctudi*^ 
instaffa^on works

1 Lot

C 6
lakfrAJTt btnjclirre complete wth the required steel pole, cross arms, braces, bus conductor, line 
ma'ena'sTiafdware, termmahon kd and other accesssories as described In Techn<ar Specificaiions, Techntca1 
Data Sheet and as shown on the Bid Drawings ir>ciuding instaPation works

1 Lot

C.7
(jroundmg bysterri compteie with the required grounding grid conductor, equipment bonding nser, exothermic 
welding materials, test pt ground rods and other accessories as deserped In the Technical Speciheatiens 
and Technicar Data Sheets as shown on the Bid Drawings including instaiiaticn works

1 Lot

C.8
Lighting and power system of the plant site complete with the required panelboard, ivminaires, switches, 
putfets, cables, conduits, boxes and other fittings as described in (he Technical Specdicdtfons and as shown 
on Ih# Bid Drawings jnctvd*ng InstaHatlbn works

1 Lol

SUB-TOTAL C
0. CIVIL A AftCHireCnjRAL WORKS

o.t Site Oevetopmer^ Grubbmg 5 clearing, strpping. grading excavabor> & fS. mqcel'aneous and other relevant 
works.

1 lot

DM Grouted nprao fmcivd’ng evcavahon. bouidem. cemenL fhers and u^VC weep ncJes 41 cu.m
0 1.2 Gradmgfl 103 Cu m.
6 1.3 Corwucbcm of Penmeter Fence (Barbed Wre) 33 Im.
D.l 4 tonstrucwi of Perimeter Fer'ce (Ch^) mcfucmg vehicu'ar gate 18 Im.
0 1.5 CcmsTuction of flag po*e inc*ud,ng foundation and eonerete ramp 1 Lot

D 2 Dram^e Systero and Appunenani Sbuctures: Sepftc Tank. Oil-Watef Separator, Dram Pi Vatve Box. SOmm 
tfia. uPVC and I00mm d'a.

1 lot

D 3 Prefab Centamer hkouse (Control House) Foundation: Structural eicavation and backfiK. sand and gravel 
ledding, concrete (20 TMPa). RS8 Grade 275, structural steel (A36) including base piata and anchor bolts.

1 1W

Kris'* t« a tfscTspTvy on rxrto'&U'vt^HsKAiuar'fM bsA»^or arvn^ Ihe (6chmc« provlser and ScNnSuM c(Psqutrsn«nTs (SCP). SCP 
» Piflcte'* s^s^l sntef a c«Js rs©rs«nW»g ffi* Csunffy cKCwjinofrf r^iwIeiJegirppvit marsHSa aM accs^sonaa

* Coslofsquipmsnt, iTskfi ina/Tic*,etc uploPtii! portofsriry Rsfsrn SscTicnn'ln$tnicM ToPhMwClarss tj
• UPfi Pncs fcr Locsi T'snsio'ia'icn, ra/arcs and oS»«f teca »«!$ inbiJerTato (Js'NST'odr  ̂gcM* *om ffisPhl ft fini 0s<wy sfs

Country cf Ongm

NafT*e cf Ftr^n Narr's and Signah/fa of Autoonred Reoresentabva Design 8hon

H*nCH*L POWER CCRPCRAT^ m v*assivAtv2



B"0 OOOA'ENTS

SgCTlON VI. sot0«A 6 C< fttOCrtwp.tVTS

SECTION VII - SCHEDULE OF REQUIREMENTS 
(BIO PRICE SCHEDULE)

BPSJ! - Breakdown of Prices

SirP^Y, OCL^ERY, WST/M.UATON. TFSTAND C0^4WTSSCNNO W SB («1 UNfTS OF MOCWLW 
OCSEL GENCAATM) SETS FOP SUWCat-ANOAN 0^{NEW SrTt) AND PAMQAPASAN PPP 
MS.UDNS ASSOCIATED ElECTRCAl. ECAJPVENT UNOEft PACKAGE 35

VfsP2121303Se

Re<n
Wo. DeicrWiofl of Wort or Materials QTY.« UWTT

C
0
D
E

UNIT PRICE FOR GOODS AND RELATED SERVICES 10 BE SUPPLIED 
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPLIED FROM WTTWN THE PHILIPPINES

TOTAL PRICE

UnR Price Of 
Goods or Services 
Foreign Currency

(r

Import OJtes & 
Other Leries 

Imposed by Phil. 
Govt,

{Phil. Peso)

value Added Tax 
and other Taxes 
Imposed by Pha, 

Govt
(Phi PasnJ

Local Transport 
horn Port to 
Delivery Sne 

•••(Phi. Peso)

Unit Price of 
Goods or 
Services 

(Phil. Peso)

value Aodeo 
Tai and other 
Taxes Imposed 
byPhU.GovL 
rPhii Peso)

Local Transport from 
Plant to Oellvery SRe 

•••(PhU, Peso)

Fprex
Currency
(E*C)

Local Currency 
Portion (Phil, Peso) 
(fFHSrH) X C) or 

({l«J*K) 1 C)

(Al (Bl (C) (D| (E) <n ' (Gl |H| (II (ji (K1 ID (Ml
D. CIVIL WORKS/Cortftf...;

1 lot

1 W

f M

1 lot

-

— —

------------
0.4

Constrvctloo of Harardous Waste Stooge and Fuel Recewng A/ea: Structural ticavabon and bacfcPil. sand 
and gravet bedding, lean concrete, concrete (?0 Tf.tPa). RSQ Grade 275. pufUns. structural steel (A36) 
inc\»d^ng base plate, anchor bolts, too mm 0 C i. Pipe $eti. 40. Purfins, and Cyclone Wee (SOmrrciSCrTwn 
Gage eiO Heavy Galvanized] ir>ctudif>g gate, 39mm o G.l pioes. PS 1.5 fames.

—
DS

Construction of Water Tank Steel Sucoo't Structvra# e«cavabon and bac3r*R. sand and gravel bedding, 
concrete (20 7 Aipa). ftSB Grad# 275. Strvctvfal Sfeef (A3S) mctuding base pia»% and 120 x 75mm Erp^sky 
SoR Stainless Steel —

oe
ConsirucTon of Four (4) pc$. Oay Tank Steel Support and foundason: Structural e*cavat<o an# bactrHi. sand 
and gravel bedding, corvcrete (20.7 l.*pa). RS9 Grade 275. Structural Steel (A36) inoiuding base pfa*e and
120 a 75mm E»oans»on 6o*l Stain»«s Steel

0.7
Constructon matenafs indurftng anchor'machme bc'ts for gensets tod associated equipment *v the provisioo 
of New concrete foundation fer the 4 a 20 kW genjeti (mdudmg excavation, gravel surfacing, 
bedding.l 59mm ihick CHS Tocalo watt and demolition of existing structure or appurtenances, rf any).

SUB-TOTAL D
f Ammint (n Wnrrie*

E.
e.i ■ 

E.1.1

SPARE PARTS AND SPECIAUSTANOARD TOOL

-

—

-

MECHANICAL

— ----------

----- ----
—

—
_________

Spare Parte per Unit of 29 kW Diesel Genset During the Warrartiy Period (M4.1; Pan II. Technical Data 
Sheets. Mechanical Works of the Technical SpecHleatfon)

4 lotsa.
b
c.
<j

Air FiRff Element (S pcVsIte)

Lube Off Fitter Element {30 pcs/slze) 4 lots
FuelFiRerEfement {ISpes/sfze)
Water FiRerEremtot (Spcsfsizel

4 lots
4 lots

4 lots
4 lots

—e. Fan BeR {3 pcs/ifie)

—
f. ARematorBeR (JpcsHUeJ

— • —9- Cocant(4 Oa"on) 4 lots
4 lots

4 Jots — ---- -----------
h Ejrpected Spares to be consumed during the C’eriormance test

L Other spare paris recommended by Manufacturer
E.1.2

a.

Spare Pam per Total Units of 20 kW Generating Sets SuppPed and Delivered {NM.3: Part H • Technicar 
3ata Sheets. Mechanical Works of the Technical Spectficadon}

—Fuel injector Assembly 2 Pcs
b. Top Overnaubng Kit 1 Set

t Set — ------ ........ ....c Actuator

----  ---d.
a.

Jacket Water Pump Repak Kit 1 Set
Lube Oil Pump Repair KR 1 Sel

^Jotp? s'! of all oqu^pmeri'Anafonals be at ^ plan are $raT»3 stove

If te'a«a 'Vt«'s^jrrtsrsers/quaniSes tPNfeeo v anty-j fe *ectoic^ ptnw Sitoduie of Aefluifeneots (SCP). SOP »e» y
* er>*W»<toBr»cnwpr*iwq1h#Cftreyi!e0r><y»>feaeifTfif«tfa<Ti>irr,^,r,^,apafY*^»Tt<^yp<

** Ccffo'aout1'^ rvrce efe uifeP^ pevrofeviry Ra% tt Secw HJnstivtto To B4!»v Cause 1?
*** UW P^ce fcv Lccaf Tfarsoor’jfrr, rgiixce yJ loc!^ mn rtoemi p de<w> cFTeyo^efry^ to ^ pto ly a^irr de*v^

CcNje Country of

cf Hrm Nsrv^ #A(3 Sigr>afure of Auf^ioozeij Roprwen^t8^ve DosignafioD

natvosai. powea co«ipo<ut»on HD



SODOCUVENTS

SECT*:HVT.SC*'EDW.€ 0* "fO'JWEWEVTS

SECTION VII. SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

BPS.2 - Breakdown of Prices

SU*’?1! V. C€V^^PY. NSTALLATW. TC ST MO COMM5 SCWW Of SCf ji| LfNfTS OF MOOULAA 
QCSEl OFNCHATM5 SCTS F09 euWCeUWSAN DPO(N^ SfTt| AND PANGAPASAN OfP 
NCIUONO A550CATTD ElECTRCAL €0t)Fpl»i6MT LfNDFH PACKAGE «

VfSP2l2l30JS«

. UNIT PRrCE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED UNIT PRICE FOR GOODS AND RELATED SERVICES TOTAL PRICEFROM ARROah TO BE SUPPLIED FROM WTTTflN THF PWtt IPPINFS
Item
No. Description of Work or Materials QTY.- UNTT C

0
0
E

Unit Pilee of 
Goods or Services 
Foreign Currency

< r

import Duties &
other Levies 

Imposed by Phil. 
Govt

(Phil Pe*n1

Vahie Adtded Tax 
and other Ta*es 
Imposed by Phi 

Govt
(Ph*. Peso>

Loctf Transport 
from Pori to 
DeRvery Sle 

w(Phi Peso)

Unit Prieo of 
Goods or 
Services 

(Phi Peso)

Value Added 
Tax and other 

Taxes Imposed 
by Phi. Govt 
(Phi Peso)

Local Transport from 
Plant to Delivery Sle 

•••(Phi Peso)

Forex 
Currency 
(E *C)

Local Currency 
Portion (Phff. Peso) 
({F*G+H)xC)cr 

(P*J*K) xC)
(A1 (B) (Cl (01 rei (FI «31 (H) (11 (ji ("1 (U ('.<1

E.U Spar* Parts per Total UrtKs of 20 kW Generating Sets Suppned and Delivered (kM.3: Part ■ • Tec^niea
Data SKeets. Meehanlcar Worts of the Teehrtical Specification] /Corrfad...|

f Fan Adaptor S Accessoriei Incfutfino Bearmos 2 Sets
9 Pocker Gear Cover Gasket 12 Pn
h Thermcsial t Set

1 Lut 01 Pump Swrtcn 1 Sn
-

1 Hot Water Temp, Swnch 1 Set
V Turbocharger RepaY Kit 1 Set
t gkhavst Manifold Beifow 1 Set

m MagneWc Pict-uo 1 Pc.
n. Other spare pans recomrnended by Manufacturer 1 Lot

E.l.) Manufacturer's Special/Standard tools —
£.1,3.1 Standafd/Speclal Tools per Total Units of 20 kW Gensel Supplied and Delivered (M-$.l:Parl n 

Technicar Data Sheets, Mechanical Works of the Technical Specification]
Portable comcputer (I.Sn»mum of Intel f7 Processor. 16<39 {1a16GS) DDR4 2€€S MHZ. 256 G9 PCie NV».V 
SSD *1TB SATA 5400RPM 2 5* Incfi, 13**1 S 6* screen Size S vnth the la*est pre-lnsfai'ed wmdpvrs operatmg

9 system compafpie with mar»u*acturer's'or SuBO*eTs so**ware) needed in programming the genset eongp1 
setting (complete with icensed CCVROM dHve dongie« ef ganset c^trol system) and etec7onic,'dig)ta 
goreming system lnciud*r*g ether dig^al component that reovfre e»cJuS»ve programs from the Manuracfurer 
and'or Supp^ *nth free update thnDvqhpvt the operating iiTp of the Qensel

1 s«

b. Other standard loots recommended by the Manufacturer 1 tot
E.2.0 ELECTRICAL

£.2.1 SPARS PARTS (E'7.0 of Part H •Technical Data Sheet, Electrical Works of the Technical Specifications)

£.2.1 Gerierator Circuit Breaker for Ganerator Cor>troi and Protection Panel of 20 kW O.'G Set 1 set
E.2.2 Switchyard Maintenance Tools (E4 Q of Part it • Technical Data Sheet ElactHeal Works of tha Technical 

Specificetions]
a. Lineman’s Rubber Gloves Sire: 14". MaKlmum usage: 17,000 Volts 2 Pairs
t. Heavy Dufy Hard Mat with strap (Passed Safary Standard) 3 Pcs

SUB-TOTAL E
F, MISCELLANEOUS WORKS

F.1 Job Sits Camerts, completa wfn an the nKessary accessories and peripherals, spare / tools, 
netallatlon and testing tor the proper operation and maintenance In accordance with the Specifications 
and Technical Data Sheets for the prevhlon of tha followfngt

a Censbvction Cameras (2 Sets). corr»p<ete with the regured aceessones and peripherals:
t tot

b SOhC Memory Cards, complete wHh the required storage capacity and spares: and.
c. Afkafrfie Battedes. compieta with the regjired Quantiles and spares.

•(JiKTWiwey on numb9fs^Jn(tywtflTuRPHI«wbat>^<gn or aireng TM (e<^fnic3( f'wision irid ScP«M« of Rwtfenenrs (SOP), SCP sfitff 
* eritw »eoiM fepresarang ihe Coi/  ̂of CN^lri of sf o^mipfrioni matenali 9>>ij sccossones

** CosCof BiTApinvft, ote up b PN pofl of ontry Ro'sr b Socboo ll-lrislMcficai To Ph^iIm Cfauss 12
*** Unit Prta fv Lec4 Trar«pofi3feoo, rgjr^xs grS oiNf bc4 eo?s mSenfa to doftyery of »om ih« Pb9 poi of oritry b dR0v«7 oi»

Country of On9in

of Pirm Nsme and Signature of Autf>onred Repr«entatrv« Designation

*4*‘rT>tAL ncv<?a cceponATON □D V)^»s IWM



B«0 DOCUMENTS

S6CTX3H VI. SCHEDULE OE REQUIREMENTS

SECTION vn . SCHEDULE OP REQUIREMENTS 
(BID PRICE SCHEDULE)

BPS.2 • Breakdown of Prices

SUTPLY. DSLfVtRY, INSTALIATON, TEST ANQ COMWfSSONWO OP SR (0) UNTtS OP MOOULAft 
OESEL GENERATNO SETS POR BlANOBllANOAN OPP (NEW SUE) AND PANGA^ASAN DPP 
JNCIUDINO ASSOCIATED EIECTRPCAL EQOE'MENT UNOBft PACKAGE 53

VlsP2tZ1303Se

rtem
No. Dtscrfptfoft of Wort or Matoflaft QTY.. UNrr c

0
0
E

UNIT PRICE FOR GOODS AND RELATEO SERVICES TO BE SUPPLED
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPl.fED FROM WITHIN THP PHIIIPPINFR TOTAtPRlCe

Unit Price of 
Goods or Services 
Foreign Currency

( r

impod Duties & 
other Levies 

imposed by Phil. 
Govt

IPhB. Paso)

Value Added Tax 
and other Taxes 
Imposed by Phil, 

Govt,
fPhB. Peso)

Local Transport 
from Port to 
Delivery Site 

•••(Phil. Peso)

Unit Price of 
Goods Of 
Services 

(Phi, Peso)

Value Added 
Tax artd orher 

Taxes Imposed 
byPhfl. Govt 
fPhi. Peso)

Local Transpoq from 
Plan! Io Delivery Site 

•••(Phil. Peso)

Forex
Currency
(HxC)

Local Currency 
Portion (Ph1l Peso) 
({F*G*W)xC)or 

({l*J*K) I C)
(*i (B) IC] IO| fE) (FI (Gl (HI III (ji (K) (Ll (Ml
92

~f'S'

wisoadanaous Equlpm«ni and Maiarlati (Cfauaa bIW'S.O of tha Taohnieal SpaelFeaflorts)
1 Lot

—

------
Tagging andfor Labels for Eouipment Valves. Piping, instnjrronts and its filing accessories as desenbed in 
the b*d documents or shown on the drawings. 1 Lot

----- ---F.4 Painting for Fuel OH Piping & Equipment. Water Pping. Waste O') Piping, its associated valves, frtbngs. 
supports and other accessories including touch*up for factory painted equipment and accessories as 
described in the technical spedflcarlons or shown on the drawings.

1 Lot

F.5 Conduct training at s>te Of at least four (4) NRC personnel to be conducted by e^perifs who are 
knowledgeable & trained by the genset manufacturer or his authcrizad distributor Inct.equipment autidanes. 1 Lot

P6 Conduct Testing & Commissioning incf. test Instruments & other services es described tn the technical 
specifications. t Lot

SUB-TOTAL F
fAmmint In Words)

GRAND TOTAL

If 69(0 (t 0 d<ser»m on N nurtDAnArilK/»iVQiisrMl»i C«««wi or tircra thttecfwd provi  ̂9x9 SchMulo cf Requ*9n«n(8 (SCR), SOP R«vai 
• B)Mer98^^e0rn0r|<r>)0r9orT9nn^4S)|Coi^trvofO^^lnef 0lln«erM0auieirT«ni.iTtaT0n0l8 0r)d KCdsmries 

M Cnsfof HiiiTranLfrM^ rsjTjpro. 0(e ueioPH ooUef R«i0Mo S«etKri IMnstrudKci To B*M0f Oa^sa 12
*** Unit Prico fof Lc>:J Ttari9(yt9t)on. ^sjrar  ̂and elhv toca mti Inodsntjl io d»(Kr«ry of ih« oooA from fhePfiif oortof anvy b Dri0(daflv«Y ^

Namsef Firm Name and Signature of Authorized Represantattve Desigriatiort

NATIONAL POWER COP^WTtON cm



BO DOCUfc^VTS

SECTION VI. SCHEDULE Of REOUIflSMENTS

SECTION Vlf - SCHEDULE OP REQUIREMENTS 
(eiD PRICE SCHEDULE)

6PS.2 - Breakdown of Prices 
1 X 30 KW AND 1 X 20 KW PANGAPASAN DIESEL POWER PUNT

SUPPLY. DCirvCRY, INST AUCTION, TCST AND COMMISSION 1NQ OP SK («) UWT9 OF MODULAR 
D ESEL GEN^RATNO SETS FOR B LAMCBLANOAN DPP {NEW SrTt) AND PANQAPASAN OPP 
NCLUDN6 ASSOCATED FIECTRICAI. CQUPMfNT UNOfR PACKAGE »

VHP2121303SB

Ram
No. DeseHpttan of Wort or hfatsriaFt ' QTY.-UNTT C

0
0
E

UNIT PRICE FOR QQCD$ ANO RELATED SERVICES TO BE SURPUED
FROM ARROAn

UNIT PRICE FOR GO009 AND RELATED SERVICES 
TO BE SUPPLIED FROM WTHfH THE PHILIPPINES TOTAL fW6

UnltPhcaoT 
Goods or Services 
Foreign Currency 

{)“

(mpcrt Cubes & 
other Levies 

Imposed by Phi. 
Govs.

rPhl. Peso)

Value Added Tax 
aodotherTaxas 
Imposed by Phl 

GovL
/Phi Pennl

Local Transport 
from Port to 
Delfvefy Site 

*~(Phl. Peso)

Unit Price Of 
Goods or 
Services 

(Phi Peso)

value Added 
Tax and other 
Taxes Ynposed 
by PH. Govt 
(Phi Pesol

Local Transport from 
Ptant to Delivery Site 

•^(PM. Peso)

Forex
Currency
(ElC)

Local Cumency 
Pvbon (Phi. Peso) 
((F*G*Hj*C)or

C)
(A) (S) (Cl (01 (El (F| IGl (HI (11 (Ji (K1 (11 (Mlj r 

|ni
\<

G£W£RAT1N0 S£T|S|
30 liW PrVH« Power Output McxMar Oiesef Oenaotmg set1800 RPM. In-frne mui»cy4Pr>tfer. 2^0 V. ^p^Bse 
60 be<TZ. turtiodiafgotf or nafurtlty asD^rtted per manufacture's ftar>dard. barged air cooler, electronic 
governor, direct fuel Infection, sound attenuated ar>d weatberypof enOosureand complete with assodateo 
auxiliary equipment for luboeaang system, er'girw coding system, intake air a*>d exhaust gas system, fuel on 
supply system, statvig system. cortroH and protection devices (genefator contrei and pfolecCeo pyiel. 
auvMary moter contre* monftorlng & pro*ecPon equipment S its aeeessenes). rstrucOen mangels and other 
accessories as deso^ In the technical spedfieaWs.

1 5el

-20 kW Prime Po*er Output klpdular 0*esel Generatmg sell BOO RPM. trMme mgib-cyfinder. 240 V. 3-phase. 
60 hero, turbocharged or naturaty aspirated per mar^ufacturer's standard, charged aircooler, electronic 
governor, dYed fuel Mjecbon. sound attenuated and weatherproof endosureand compiefe with assodafed 
auimary e^^pment for tubrlcatjng system, ergine CDOfirtg system, irnahe air ar>d exhaust gas system. fuH 0* 
suppfy system, starting system. conypH and protecfloo devices fgeneiatj control and protection panel. 
avxMary motor cor^trpl monitpnrvg S protecfion equipment & Rs accessories), Insffuctioo manuals and other 
accessories as Je»j bed Fi the techr^icaf specjfieaOons.

1 Set

SUB'TOTAL A
tAnwHinl In WnrrK)

e.
B.1.Q

OTHER MECHANICAL WORKS

-

------------
Fuef Ml. fubrkttJng on. hibrieants. coMant. chemicals and ether eervsumaMes required during the InWai 
fitting, start-up, pre-test and pn-commfsstonlng Including fuel oil to be used during a re-test of 
performance lest es described In Clause OW>9 0 M the technical speetfleadons.

1 Lot

2 Sets

----- ------- —
—B.2.9 Fuel on Supply^Jomesflc Water Suppfy Storage and Transfer System

BJ.l Day Tanii. 1000 Hers capaoty cempiete wrtn manhole, inlet ar>d outfet nozzle, nozzles for vent, ovenSow 
drain and level gaugefswnchcomplete with fttings connections rduding fevtble hoses ar>d other accessories 
as reouired in the technical specifications. — —B 2.2

•

P»oe. frfw^gs, supports, valves and other accessories for interconnection of the supplied equipment irtcludtng 
requYed etcavaeon and badcfiWtng worts as descried Yi the technical speefhcabor's and shown or> the b*c 
drawIrKiv

1 lot
—Fuel $uopfyT;iiTr>g to the separat&'eievated fuel day tanks eompieie wqh accessories, and intercor^rvtcton 

piptrvg toTrom the generatkvg sets ivcluding strainers, etc.
— -b Waste oi^scharge to the oLwater separator.

c Smoke stack/pipe, insutabon and associated struduraf steel supports (as apc*cable) — —
fij.3 ^smantfing and re*ecat>on of emdng open^ype O'Gset as des<Y^>ed the Ted»nicat SpecifcaOcris and at 

Shewn on the Bid Orawinqs. 1 lot

SUB-TOTAL B
(Amount In Wordsl

« aeed>r»yesar»9t»Coi/*YtfOr^rfairpylBd»w»’LrnaiBrt^rt acCTgpriw

** Me pcrtc<Pe^toSacScnBJnsnrScnTo &ttefCauSB 12

*** lNPnct^toe^TTarw*»*»LP**»lgP»Nj&^<rtoc^cwNroiefT^b JcMfTe<frt90rttfrenP«P^pcrtCi^ySYlpfr|^9»*»»yg*i

Country of Ongn

Nafne of Ffm Name yntf Signature of AuiTiorijec Reor«entatJve Designation

NATIONAL POWSa CC<»PORATON EU5



fO OOCIJWCHTS

SSCtlON VI. KMFOmg Of OEOUWEVEMTS

SECTION VI? - SCHEDULE OF REQUIREMENTS 
(eiO PRICE SCHEDULE)

6P$^ • Breakdown of Prices 
1 X 30 KW AND 1 X 20 KW PANGAPASAN DIESEL POWER PLANT

BUW^y. OeiWERV. NSTAUATON. test ANO COWMSSOWO Of Stx (»}USfTS Of MOOUlAft 
DESa GE>«RATT«3 SETS TOR Bl>WGet>WGAN DPP (>IEW SHTJANO PANOAPASAN OPP 
NClLfOWQ AS50CVATOJ ELECTRICAL EOirPMENT UNDER PACKAGE 3 J

VteP?l2l30SSt

Ram
No. OMCftption of Worii or MateHali QTY..WfT

«
C
0
D
E

UMT PRICE FOR GOODS AND REUkTEO SERVICES r0 6E SUPPLIED
FROM ABROAn

UNIT PRCE FOR GOODS AND RELATED SERVICES 
TO BE SUPPLIED FROM WHIN THE PWLTPPTNE8

TOTAL PRICE

Unit Price Cf 
Goods or Services 
Foreign Currency

( r

Import Dubes & 
Other Levies 

Imposed by Phil, 
Covl

fPhif. Pesc>

value Added Tax 
and other Taxes 
Imposed by Phi. 

Gcvi
fPhif Peso\

Local Transport 
from Pod to 
Delivery Site 

•••(Phi. Peso)

Unit Price of 
Goods or 
Services 

(Phi. Peso)

value Added 
Tax and other 

Taxes Imposed 
byPhl.Govi 
fPhjI. PewiJ

Local Transport from 
plant to Deiiverv S«e 

•••(PM. Peso)

Fora* 
Currency 
(£ * C)

Local Currency 
Portion (Phi. Peso) 
({F*G*H)x C) or 

((l*J*K)x C)

(A) IBI (C) (D) (El 1^. (Gl (HI (ti (ji (A) (U (Ml
C;

C.1

C.2

OTHER ELECTRICAL WORKS

—

GanefBtor Control and Protection Panel complete iwith the required metering, rnonitoring, control and 
protection devices, synchronizmg. ereuH OreaLer, grounding maiedais and other appurtenances as describee 
In the Technical SpectfieePons. Technicaf Data Sheet and as shoMi on lha Sid Drawings including instaKatlor* 
wofVs In the coniaineriaed control room

2 Sets

PRIC ■OF THIS ITEM WALL BSmCL 'oeomiTEMS Af AA.2 ABC vs

2^0V Man D*stribvt)on Panel. Complete vnth alt necessary accessories end other appurtenances, protecdor^ 
and menRortng devices, in accordance with the bid drawings, technical specihcabons and technical data 
sheets

1 Let

---- -------

—
C 3

C4

240V Kitcwatt-Hfjgr Demand r^ter complete with its Instrument transiorrrkers and other accessories as 
described h the Technicaf Specifications, Technical Data Sheet and as shown on the fiid Drawings including 
mstanaPon works

1 Lot

— —
Power. Control B instrumentapon Cables complete with the required accessories for cabling works to interface 
the suopTfed equfpmer>t to the 2«0V bus e$ described in the Technical Spenticatlorrs. Technical Data Sheet 
and as sh^«m on the 6«d Drawlr>9S including in$taltation works

1 Lot

—
C 5

CB

Electrical Cenduif System complete with the required fittings and other accessories for eabimg worts as 
described In the Technical Specifications ar>d Technical Data Sheets as shqwn cn the Bid Drawings including 
■nstanaton worts

1 Lot

_

— ---- ------Grounding System comp*eta wrUi the requred greundrng gnd oonqudor, equipment bondmg nser, endthermic 
welding rnatenaia. test piL ground rods and other accessories as deserved In the Technicaf Soeci^cations 
and Technicat Data Sheets as shown on the Bd Drawings lncii>fng instatahon works

1 Lot

C.7
Lummaves as deso^ed in Technical Speciheations and as snown on ^e 0id Oamngs metudmg instasation 
works.

1 Lot

SUB-TOTAL C
f Amount In Wordil

0.
D.’l

Cfvit WORKS AND ARCHITECTURAL VWRKS — ----- -Si*e DeveWnenc Grubbing & Oeanng. stripping, g^mg eicavahon B hi, misceeaneous and other relevant 
works. 1 Lot ------- ___ __ _ ^ -0.1.1 Grouped r*prap On^tfng eicavatior). touWers, cement f*ers and uPVC weep ho*es 105 cu.m. ---- --------

0.1.2

~cn.i
o'yj

Gradifig fa 70 cu.m. — —Constnxhoo of Perimeter Fence (Sarbed Wire) 21 Im,
Construction of Penmeter Fence (CHS) including vehicular gate 22 Im.

0.1.5 Construction of Pag pole aichidmg foundation and concrete ramp 1 Lot ------- ---- ------02 Drainage system and Appurtenant Structure; OiLwater Separator. Drain Pit and uPVC Ffpes 1 Lot —
03 Renovation of Powerhouse: (mefudmg chipping the a*fected enishng flooring, new concrete flooring, plastering 

of concrete flooring and waits, floor and wall finishes, raeir>g the affected doors and wWdows. if any, and 
other related works necessary to renovate the powemousa)..

1 Lot

— ........... - -----------04 Transfer of One (1) pc Day Tank Support ineJudmg construction of foundation and Construction of Three (3) 
pcs. Day Tank Steel Support and foundation! Structural excavation and backfin, sand and gravel beddir>g, 
concrete (2C.T Mpa). RSB Grade 2T5, Structural Steel (A36) incKiding base plate and 120 x 75mm Expansion 
ion Stainless Stee>

1 Lot

If lh»fti8 atfsOT(ianey n^rtgs^^AV«^^^yJg<1rf^e8 b«fM«n v ar«rq H tsefMc^ pfov^siofi aM Scf«4ulA0f Rnri>e'r«f<t8 (50R), SOR shtf pr»al 
• 8^  ̂er^ a«d« r»prMer«ngir« Coi/irr ctf dr tnvQ^ pvtiarfds and acoawriaa

M Cw< Of wuloment. insurare*. ale uptoPhl portofapffy Re‘WToS©ceoftll’lnf»rucitcpToB*«9f Oau«1?
*** Unit Phc« ^ Loed Tran^porla^, rauranc* and olfie* iocd OMta irodantJ lo deWy of Vt« goods from PM port ef antry lo firid defverysrfs

Country of Ong»n

Nan>eof Firm Name and Signature of Authorised Representative Designation

NATIONAL POWER CORPORATION ETD



Bio OOCUMSNTS

secTtoN VO. $cH6ogiE o< fteouifttMtNTs

SECTION Vn • SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

BPS.2 • Breakdown of Prices 
1 X 30 KW AND 1 X 20 KW PANGAPASAN DIESEL POWER PLANT

SUPf\Y, DELrVERY. NSTALLATtON, TEST AND COMMISSONNO OF SCK (fl) UNfTS OF MODULAR 
OCsei. QENERATNQ SETS FOR SIANOSIANOM OPR (NEW SfTE) ANO PANOAPA5AN DPP 
JNOLUONO ASSOC I* mj ElECTRICAi. COO IPICNT UNDER PACKAGE M

VlsP21213033®

• UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUED
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPIIFD FROM WTTMN THF PHII IPPINFR TOTAL PRICE

Rem
No. Oasodpiloo of Wort or MatarlBfs QTY.-UNTT

C
0
D
E

Unit Priced 
Goods or Services 
Foreign Currency

(r

imoort Duties &
ether Levies 

Imposed by Phk. 
Govt

fPhl. Pexnl

Value Added Tax 
and other Taxes 
Imposed by Phil, 

Govt
fPh». Peso)

Local Transport 
from Port to 
Delivery Site 

••*(Phl Peso)

Unit Price of 
Goods or 
Services 

(Phi. Peso)

vaKie Added 
Tax and other 

Taxes Imposed 
by Phi. Govt 
iPhl, Peso)

Local Transport from 
Plant to OeiNery Site 

'••(Phi. Peso)

Forex
Currency
(ExC)

Local Currency 
Portion (Phi. Peso) 
{(FN3*H)xC)0f 

({l*J*K}xC)

(A) mi (C) 101 16) IF) IG) IH) III ij) IK) ID (M)
D. CIVIL WORKS AND AROffTECTVRAL WORKS fCo»fW...J
D.5 Construction matBflata w>c}ud<ng anctior/macfiino boRs for gonieta and associated equipmem for me provrsion 

of New concrete foundation for me 3 x 30 kW gen set {Mduding excavation, grave* surfacing, bedding. 150 mm 
m*ck CHB iccaio wan and demofrbon of existing structure or appurtenarvces, If any). 1 Lot

SUB-TOTAL E
fAmntfnt Hi WnrrH)

£. SPARE PARTS AND SP6CIAUSTANOARO TOOL
E.1 MECHAKTCAL

E.t.1 Spare Parts per Unit of 30IW DIeeel Oentet During me Warranty Period (hM.2: Pari II • Technical Data 
Sheets, Mechanical Wofhs of the Technical Specification)

a Air Fitter Erement (S pcs/aixe) t lot
b Lube 01 Finer Element (30 pcs/alta) 1 lot
c Fuel Fitter Element (ISpcs/lIza) 1 lot
0 Water Finer Element (0 pcsHita) 1 lot —
e. Fan Sen (3 pcs/stze) 1 lot
f. AnematorBail (Spca/aixe) 1 lot

g. Coolant (4 GatTen) 1 lot
h. Expected spares to be consumed durmp me pedormanee test 1 lot

(. Other spare parts recommended by tAanufacturer t lot
E.1J Spare Perta per UnK of 20 kW Diesel Cenaal During the Warranty Parted Pert II • Technical Data

Sheets, Mechanical Work a of the Technical Specification)

a. Ait Fmer Element |6 pcs/slza) 1 lot
_ . _

b. Lube Oil Fitter Element (SOpct/siae) 1 lot
c. Fuel Finer Eierr>ert (15 pcs*slze) 1 lot ......
d. Water Filter Element (6 pesfaIta) 1 lot
B Fan Belt (3 pcVsIre) t lot
t. AnamatorBaR (3 pcs/itze) 1 lot

9 Coolant (4 Gallen) 1 let
h. Expected spares to be consumed during me performance test 1 lot

1. Other spare parts recommended bv Manufacturer 1 lot
E.1.9 Spare Parts per Total Units of 30 kW Generating Sets Supplied and Delivered {kM.4: Part a > Technical 

Data Sheets, Meehan leal Wortta of the Technical Specific ah on)

& Fuel Inftctor Assemtfy 2 Pcs
b. Top Overhauling Kit 1 Set

.
c Actuator 1 Set
d. Jacket water Pump Repair Kit
a. Lube 04 Pump Repair KH 1 Set
f Fan Adaptor & Accessories including Bearings 2 Sets
g RodiwGsar Co«r GkI.« 12 Pcs

trtvra s a rfstfsparfy btAwan «r wngr* ard R»9#v^S (SCR), SCR sPdT c^wal
• addertsP^aMeriCD!)ano'W^r«CarYvofOn9norXrTeri«d«qucrn8ntmMrjHardacceacr^

** CePdedLic'^«nilr«^ir«/ra.««;uDb^ porterfa^ P«%bS«rtonll-lr)m£ti*KTo9MrCaj5»T2
l>4P^fcrLcedTrar9ertaemPPAanc®«r>4oNvbCdCOtf«iro)M>,rilleMwyefB,«gcedt<rvoB<«Piponc^ai^lg%iXdelv9ygie

Coda Country o* Ongn

Nsm# of Firm Namo ar>d SgnatufB of Autfwzed Repfesematrv© DosiQPBtioo

HkTlOXU. PCWFA COPPORAtlOH HD
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tocoevMEK’s

SECTOS VI. SCKBW6 C* »EOV«»EVEHr5

SECTION VII - SCHEDULE OF REQUIREMENTS 
(BIO PRICE SCHEDULE)

BPSJ - Breakdown of Prices

1 X 30 KW AND 1 X 20 KW PANGAPASAN DIESEL POWER PLANT

supply D€l^i^«Y, NST4ALAT1CW, TEST AND COM««SIONNa OP SOf WUNTTS OP MOOUtAH 
DESEl GENCtUTNO SETS fOR BE-ANGSUANGAN OfP (NEW SrTE) AND PANGAPASAN DPP 
tKVJOHO ASSOCVfcTEO ElECTRCAL EQDPVENT UNDER PACKAGE 33

VsP2’Z1305St

• UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUEO
FROM ABRDAn

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPLIED FROM WITHIN THE PHtLiPPTNES

TOTAL PRICE

Ittm
No. Oticrfptlon of Work or Materials QTY.. UNIT

C
0
0
E

Unit Price Of 
Goods or Services 
Foreign Currency

(r

Import Dutes & 
Other Levies 

Imposed by Phil. 
Govt

/Phi Peso)

Value Added Ta> 
and other Taxes 
Imposed by PhU, 

Govl
fPhS. Peso)

Local Transport 
from Pori to 
Deitvery Site 

•••(PtiB. Peso)

Unit Price of 
Goods or 
Services 

(Phil. Peso)

value Added 
Tax and other 
Taxes Imposed 
by Phtf Govt 
lPh». Peso)

Local Transport from 
Plant to Delivery Site 

•••(Phi. Peso)

Forex 
Currency 
{£ • C)

Local Currency 
Porton (Phil. Peso) 
({F*G*H)xC)or 

({I+J+K) X C)

(6) (Cl (01 (El (FI (Gl (HI (II (ji IKl (LI (M)
f. WISCCLUNtOUS WORKS

F.1 Job 51ft Camefia. compfeta with an the neceeairy accessories and peripherals, spare 1 tools. 
Instanatlon and testing for the proper operation and malntenanca In accordance wifH tha Speeificadons 
and Technical Data Sheets for the provision of the following

t Lot
a

b
e

Consirvcoon Cameras {2 Sets), compieta w<^ the reguired accessories and peripheral:
SOHC Memory Cards. como*e*e wd*i reguired storage caoacrfy and scares: and.
Ahasna Sarierias. complete with the reouirad puannies and spares.

F.2 M.cti.xMvi Equlpmini and Maiadatt (Clav.a MW-4 0 at tfia Tachnic.l Spaamcnona)
1 Lot

F.3 Tagging and/or Labels for EquiynenL Valves, P»p«ng, (nstfumen*s and rts h«ing accessories as described in 
the bid documents or shown on the drawings. t Lot

F.4 Feinting fpf Fuel Oil Piping i equipment Water Pplng, Waste Oil Pplng. its associated valves, fittings, 
supports and other accessories including toucH-up for factory painted eguipmenl and accessories as 
descriped In the technical specifications or shown on the drawings.

1 Lot

F.5 Conduct training at site of at least four (4) NFC personnel to be conducted by e»perVS who are 
knowledgeable & trained by the genset manufacturer or his authorzed distributor loct equipment auxiliaries. 1 Lot

F 6 Conduct Testmg & Commissioning e»d. test Instruments & oUier services as Oescnbed in the technical 
specifications. 1 Lot

SUB-TOTAL G
f Amount In Words)

GRAND TOTAL

If *t I *»peaxv w« Of r«a Siteflu'B <SC^, SC*^ ^ai
• «f^ a «d« fWfwy^'C CCATYr Oftj" of ^ rrT'rt aM atctsseoM

*• C»9f MucwY, ►a-W r>9jrwv9. et. uo b pw of «"py Pe*a» b S««ri It-lnsfrijew To p-ww Ci*n« t2
Unit Pre* for Lecsrf Tf^'wofWoA, t4 offw Iwd cc« roaena io 4eBv«r» of 9^ oroOi ^Of" M wrtof apir> b finaf Wr»9fr Pb

J^T>oontJMNofd$^
Coot Counrry c* Qrqo

Name cf Ron Name and Signature of Atrtho^zed Reofesenlative Designation

HATtOHAL POWSB CO®POftATX)N □n
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I

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. EuGiBiLny Documents 

a. (Class A) 
y Any of the following:

Membership under Platinum Category In• PhilGEPS Certificate of Registration and
accordance with Section 8.5.2 of the IRR;

OR:

• The following updated and valid Class “A" eligibility documents enumerated under “Annex
A" of the Platinum Membership:

■ Registration Certificate from the Securities and Exchange Commission {SEC) for 
corporations, Department of Trade and Industry (DTI) for sole proprietorship, or 
Cooperative Development Authority {CDA) for cooperatives;

■ Mayor’s/Business permit issued by the city or municipality where the principal place of 
business of the prospective bidder is located, or the equivalent document for Exclusive 
Economic Zones or Areas.
In cases of recently expired Mayor’s/Business permits, it shall be accepted together 
with the official receipt as proof that the bidder has applied for renewal within the period 
prescribed by the concerned local government unit, provided that the renewed permit 
shall be submitted as a post qualification requirement in accordance with Section 34.2 
of the Revised IRR of RA 9184.

■ The prospective bidder’s audited financial statements, showing, among others, the 
prospective bidder’s total and current assets and liabilities, stamped “received" by the 
BIR or its duly accredited and authorized institutions, for the preceding calendar year 
which should not be earlier than two (2) years from the date of bid submission.

■ Tax clearance per Executive Order 398, Series of 2005, as finally reviewed and 
approved by the BIR or as stated under GPPB NPM-039-2014, for Non-Resident 
Foreign Corporation (NRFC) and Non-Resident Alien Not Engaged in Trade or 
Business (NRANETB), a Delinquency Verification Certificate may be submitted as a 
form of Tax Clearance:

OR:

• A combination thereof

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 Singte Largest Completed Contract (SLCC) as declared by the bidder shall be verified and validated to 
ascertain such completed contract. Hence, bidders must ensure access to sites of such projects/equipment to 
NPC representatives for verification and validation purposes during post-qualification process.
It shall be a ground for disqualification, If verification and validation cannot be conducted for reasons 
attributable to the Bidder,)

Page 1 of 3

This Checklist of Requirements shall be provided to prospective suppliers/conireclors Including ell forms. Suppliers/cantreclors ere 
encouraged to consult this checklist before submitting their proposals on the deadline for the submission end receipt of offers.
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Standard Form No: NPCSF-GOODS-01

I

I

y Duly signed computation of its Net Financial Contracting Capacity (NFCC) at ieast 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)
y For Joint Venture (if applicable), any of the following:

• Valid Joint Venture Agreement (NPCSF-GOODS-05)
OR

• Notarized statements from all the potential joint venture partners stating that they will enter 
into and abide by the provisions of the JVA, if awarded the contract

y Certification from the relevant government office of their country stating that Filipinos are 
allowed to participate in their government procurement activities for the same item/product (For 
foreign bidders claiming eligibility by reason of their country's extension of reciprocal rights to 
Filipinos)

2. Technical Documents
y Bid Security, any one of the following:

• Bid Securing Declaration (NPCSF-GOODS-O6c)
OR

• Cash or Cashier’s/Manager’s check issued by a Universal or Commercial Bank - 2% of 
ABC;
OR

• Bank draft/guarantee or irrevocable letter of credit issued by a Universal or Commercial 
Bank: (NPCSF-GOODS-O6a) - 2% of ABC;
OR

• Surety Bond callable upon demand Issued by a reputable surety or insurance company 
(NPCSF-GOODS-O6b) - 5% of ABC, with

m Certification from the Insurance Commission as authorized company to issue surety
y 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/Jolnt Venture:

■ Document showing proof of authorization (e.g., duly notarized Secretary's Certificate, 
Board/Partnership Resolution, or Special Power of Attorney, whichever is applicable)

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

Page 2 of 3

This Checklist of ReQutremenls shall be provided to prospective suppllers/contractors Including all forms. Suppliers/contractors are 
encouraged to consult this checklist before submitting their proposals on the deadline for the submission end receipt of offers.
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Standard Form No: NPCSF-GOODS-01

^ Complete eligibility documents of the proposed subcontractor, if any

B. THE 2nd envelope (FINANCIAL COMPONENT) SHALL CONTAIN THE FOLLOWING:
^ Duly signed Bid Letter indicating the total bid amount In accordance with the prescribed form 

(NPCSF-GOODS-08)
^ Duly signed and completely filled-out Schedule of Requirement (Section VII) indicating the unit 

and total prices per item and the total amount in the prescribed Price Schedule form. 
y For Domestic Bidder claiming for domestic preference:

• Letter address to the BAG claiming for preference

• Certificaticn from DTI as Domestic Bidder in accordance with the prescribed forms provided

I

2.

CONDITIONS:

1. Each Bidder shall submit one copy of the first end second components of its Bid. NPC may request additional hard copies 
and/or electronic copies of the Bid. However, failure of the Bidders to comply with the said request shall not be a ground for 
disqualification.

In the case of foreign bidders, the eligibility requirements under Class ‘A’ Documents (except for Tax Clearance) may be 
substituted by the appropriate equivalent documents, if any, issued by the country of the foreign bidder concerned. The 
eligibility requirements or statements, the bids, and all other documents to be submitted to the BAC must be in English. If the 
eligibility requirements or statements, the bids, and all other documents submitted to the BAC ere 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 eutbent/csted by the appropriate Philippine foreign service 
establishmenl/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 sfetements 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).
A Bidder not submitting bid for reason that his cost estimate is higher than the ABC, is required to submit his letter of non- 
participalion/regrel supported by corresponding detailed estimates. Failure to submit the two (2) documents shall be 
understood as acts that tend to defeat the purpose of public bidding without valid reason as stated under Section 691 (i) of the 
revised iRR of R.A. 9184.

3.

Page 3 of 3

This Checklist of Requirements shall be provided to prospective suppliers/contractors Including ell forms. Suppllers/contraetors ere 
encouraged to consul? this checklist before submitting their proposals on the deadline lor the submission end receipt of offers.
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Standard Form Number. NPCSF-GOODS-02

List of AH 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. Data of Completion or 

Contract Duration/ Date 
of Delivery

Value of Outstanding 
Works / Undelivered 

PortionDescription %

Government

Private

Total Cost

■Rie 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 currentjoint 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/client that the perfonnance is satisfactory as of the bidding date.

Submitted by

Designation
Date

(Printed Name & Signature)
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Standard Form Number: NPCSF-GOODS-03

The Statement of the bidder’s Single Largest Completed Contract (SLCC) similar to the contract to be bid
Business Name : _________________________
Business Address :_________________________

NameofContracl
a. Owner’s Name
b. Address
c. Telephone Nos.

Nature of Wort?

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 slated 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:

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 = KCurrent 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 tnje copy of the audited financial statement, stamped 
“RECEIVED" by the BIR or BIR authorized collecting agent for the immediately preceding 
calendar year.

Submitted by:

Name of Supplier / Distributor / Manufacturer

Signature of Authorized Representative

Date:
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Standard Form Number: NPCSF-GOODS-OS

JOINT VENTURE AGREEMENT 

KNOW ALL MEN BY THESE PRESENTS:
That this JOINT VENTURE AGREEMENT is entered into by and between: 
________________________ , of legal age, (civil status)_______ , authorized representative of

and a resident of

*and- 

of legal age, (civil status)
a resident of

authorized representative of

That both parties agree to Join together their capital, manpower, equipment, and other 
resources and efforts to enable the Joint Venture to participate in the Bidding and Undertaking of 
the hereunder stated Contract of the National Power Corporation.

NAME OF PROJECT CONTRACT AMOUNT

That the capital contribution of each member firm:

NAME OF FIRM CAPITAL CONTRIBUTION
1. P
2. P

That both parties agree to be jointly and severally liable for their participation in the 
Bidding and Undertaking of the said contract.

I That both parties agree that and/or_________________________________________ shall
be the Official Representative/s of the Joint Venture, and are granted full power and authority to 
do, execute and perform any and all acts necessary and/or to represent the Joint Venture in the 
Bidding and Undertaking of the said contract, as fully and effectively and the Joint Venture may 
do and if personally present with full power of substitution and revocation.

That this Joint Venture Agreement shall remain in effect only for the above stated 
Contract until terminated by both parties.

Name & Signature of Authorized 
Representative

Official Designation

Name of Firm

Name & Signature of 
Authorized Representative

Official Designation

Name of Firm

1.
Witnesses

2.

fJuratl
[Format shall be based on the latest Rules on Notarial Practice]
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Standard Form Number: NPCSF-G00DS-06a

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 documentsl for 
which payment well and truly to be made to the said Entity the Bank binds himself, his 
successors and assigns by these presents.

day of. 20SEALED with the Common Seal of the said Bank this_

THE CONDITIONS of this obligation are that:

1) If the Bidder withdraws his Bid during the period of bid validity specified in the Bidding 
Documents: or

2) If the Bidder does not accept the correction of arithmetical errors of his bid price In 
accordance with the Instructions to Bidder; or

3) if the Bidder, having determined as the LCB, fails or refuses to submit the required tax 
clearance, latest income and business tax returns and PhilGEPs registration certificate 
within the prescribed period; or

4) if the Bidder having been notified of the acceptance of his bid and award of contract to 
him by the Entity during the period of bid validity:
a) fails or refuses to execute the Contract; or

b) fails or refuses to submit the required valid JVA, If applicable; or

c) fails or refuses to furnish the Performance Security in accordance with the 
Instructions to Bidders:

we undertake to pay to the Entity up to the above amount upon receipt of his first written 
demand, without the Entity having to substantiate its demand, provided that in his demand the 
Entity will note that the amount claimed by it is due to the occurrence of any one or combination 
of the four (4) conditions stated above.

The Guarantee will remain in force up to 120 days after the opening of bids or as it may be 
extended by the Entity, notice of which extension(s) to the Bank is hereby waived. Any demand 
in respect of this Guarantee should reach the Bank not later than the above date.

DATE

WITNESS

SIGNATURE OF THE BANK, 

SEAL

(Signature, Name and Address)
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Standard Form Number: NPCSF-GOODS-O6b

BOND NO.:

FORM OF BID SECURITY (SURETY BOND)

_______________ DATE BOND EXECUTED:

By this bond, We (Name of Bidder)_______ (hereinatter called “the Principal") and (Name
of SureM________________ of (Name of Country of Surety)_______________ , authorized to
transact business in the Philippines (hereinafter called "the Surety") are held and firmly bound 
unto National Power Corporation (hereinafter called “the Employer") as Obligee. In the sum of 
(amount in words & figures as prescribed in the bidding documents), callable on demand, for the 
payment of which sum. well and truly to be made, we, the said Principal and Surety bind 
ourselves, our successors and assigns, jointly and severally, firmly by these presents.

SEALED with our seals and dated this .day of. 20

WHEREAS, the Principal has submitted a written Bid to the Employer dated the______ day of
____________ 20______ , for the___________________ _ (hereinafter called “the Bid").

NOW. THEREFORE, the conditions of this obligation are:

1) if the Bidder withdraws his Bid during the period of bid validity specified In the Bidding 
Documents; or

2) If the Bidder does not accept the correction of arithmetical errors of his bid price In 
accordance with the Instructions to Bidder; or

3) If the Bidder, having determined as the LCB, fails or refuses to submit the required tax 
clearance, latest Income and business tax returns and PhilGEPs registration certificate 
within the prescribed period; or

4) if the Bidder having been notified of the acceptance of his bid and award of contract to 
him by the Entity during the period of bid validity:
d) fails or refuses to execute the Contract; or

e) fails or refuses to submit the required valid JVA, if applicable; or

f) fails or refuses to furnish the Performance Security in accordance with the 
Instructions to Bidders;

then this obligation shall remain in full force and effect, otherwise it shall be null and void. 

PROVIDED HOWEVER, that the Surety shall not be:

a) liable for a greater sum than the specified penalty of this bond, nor

b) liable for a greater sum that the difference between the amount of the 
said Principal's Bid and the amount of the Bid that is accepted by the 
Employer.
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Standard Form Number: NPCSF-GOODS-O6b 
Page 2 of 2

This Surety executing this instrument hereby agrees that its obligation shall be 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). SIGNATURES(S).

NAME{S) AND TITLE(S).

SEAL

NAME(S).

SEAL
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REPUBLIC OF THE PHILIPPINES)
CITY OF_______________________ ) S.S.

BID-SECURING DECLARATION
SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF SIX (6) UNITS 

OF MODULAR DIESEL GENSETS FOR BILANGBILANGAN DPP (NEW SITE) AND 
PANGAPASAN DPP INCLUDING ASSOCIATED ELECTRICAL EQUIPMENT UNDER

PACKAGE 33, VisP21Z1303Se

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

//We1, the undersigned, declare that:

1. I/We understand that, according to your conditions, bids must be supported by a Bid 
Security, which may be in the form of a Bid-Securing Declaration.

2. I/We accept that: (a) I/we will be automatically disqualified from bidding for any 
contract with any procuring entity for a period of two (2) years upon receipt of your 
Blacklisting Qrder; and, (b) I/we will pay the applicable fine provided under Section 6 
of the Guidelines on the Use of Bid Securing Declaration, within fifteen (15) days 
from receipt of the written demand by the Procuring Entity for the commission of acts 
resulting to the enforcement of the Bid Securing Declaration under Sections 23.1 (b), 
34.2, 40.1 and 69.1, except 69.1 (f) of the IRR of R.A. 9184; without prejudice to 
other legal action the government may undertake.

3. I/We understand that this Bid-Securing Declaration shall cease to be valid on the 
following circumstances:

(a) Upon expiration of the bid validity period, or any extension thereof pursuant to 
your request;

(b) / am/we are declared ineligible or post-disqualified upon receipt of your notice 
to such effect, and (i) I/we faiied to timely file a request for reconsideration or (ii) 
I/we filed a waiver to avail of said right;

(c) / am/we are declared as the bidder with the Lowest Calculated and Responsive 
Bid, and I/we have furnished the performance security and signed the Contract.

IN WITNESS WHEREOF, I/we have hereunto set my hand this____day of____
20____at___________ , Philippines.

(Name and Signature of Bidder's Representative/ 
Authorized Signatory]

[Signatory's legal capacity]
Affiant

fJuratl
[Format shall be based on the latest Rules on Notarial Practice]

Select one end delete the other. Adopt same Instruction for similar terms throughout the document.



BID DOCUMENTS

SECTION VIII - BIDDING FORMS

SUPPLY. DEUVERY, INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENSETS FOR BILANGBILANGAN DPP (NEW 
SITE) AND PANGAPASAN DPP INCLUDING ASSOCIATED 
ELECTRICAL EQUIPMENT UNDER PACKAGE 33

VisP2121303Se

Standard Form No: NPCSF-GOODS-07

Omnibus Sworn Statement (Revised)

REPUBLIC OF THE PHILIPPINES)
CITY/MUNICIPALITY OF_____  )S.S.

AFFIDAVIT

I, [Name of Affiant), of legal age, (Civil Status], [Nationality], and residing at [Address of Affiant], 
after having been duly sworn in accordance with law, do hereby depose and state that:

1. [Select one, delete the other]

[If a sole proprietorship:} I am the sole proprietor or authorized representative of [Name of 
Bidder] with office address at [address of Bidder];
[If a partnership, corporation, cooperative, or Joint venture:] I am the duly authorized and 
designated representative of [Name of Bidder] with office address at (address of Bidder];

2. [Select one, delete the other]

[If a sole proprietorship:] As the owner and sole proprietor, or authorized representative of 
[Name of Bidder], I have full power and authority to do, execute and perform any and all acts 
necessary to participate, submit the bid, and to sign and execute the ensuing contract for 
[Name of the Project] of the [Name of the Procuring Entity], as shown in the attached duly 
notarized Special Power of Attorney;
[If a partnership, corporation, cooperative, or Joint venture:] I am granted full power and 
authority to do, execute and perform any and all acts necessary to participate, submit the bid, 
and to sign and execute the ensuing contract for [Name of the Project] of the [Name of the 
Procuring Entity], as shown in the attached [state title of attached document showing proof of 
authorization (e.g., duly notarized Secretary’s Certificate, Board/Partnership Resolution, or 
Special Power of Attorney, whichever is applicable;)];

3. [Name of Bidder] is not "blacklisted" or barred from bidding by the Government of the 
Philippines or any of its agencies, offices, corporations, or Local Government Units, foreign 
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 (BAG), the Technical Working 
Group, and the BAG Secretariat, the head of the Project Management Office or the end-user 
unit, and the project consultants by consanguinity or affinity up to the third civil degree;
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[If a partnership or cooperative:] None of the officers and members of [Name of Bidder] is 
related to the Head of the Procuring Entity, members of the Bids and Awards Committee 
{BAG), the Technical Working Group, and the BAG Secretariat, the head of the Project 
Management Office or the end-user unit, and the project consultants by consanguinity or 
affinity up to the third civil degree:
[If a corporation or Joint venture:] None of the officers, directors, and controlling stockholders 
of [Name of Bidder] Is related to the Head of the Procuring Entity, members of the Bids and 
Awards Committee (BAG), the Technical Working Group, and the BAG Secretariat, the head 
of the Project Management Office or the end-user unit, and the project consultants by 
consanguinity or affinity up to the third civil degree;

7. [Name of Bidder] complies with existing labor laws and standards: and

8. [Name of Bidder] is aware of and has undertaken the responsibilities as a Bidder in 
compliance with the Philippine Bidding Documents, which includes:

a. Carefully examining all of the Bidding Documents:
b. Acknowledging all conditions, local or otherwise, affecting the implementation of the 

Contract:
c. Making an estimate of the facilities available and needed for the contract to be bid, if 

any; and

d. Inquiring or securing Supplemental/Bid Bulletin(s) issued for the [Name of the Project].

9. [Name of Bidder] did not give or pay directly or indirectly, any commission, amount, fee, or 
any form of consideration, pecuniary or otherwise, to any person or official, personnel or 
representative of the government in relation to any procurement project or activity.

10. In case advance payment was made or given, failure to perform or deliver any of the 
obligations and undertakings in the contract shall be sufficient grounds to constitute criminal 
liability for Swindling (Estafa) or the commission of fraud vwth unfaithfulness or abuse of 
confidence through misappropriating or converting any payment received by a person or 
entity under an obligation involving the duty to deliver certain goods or services, to the 
prejudice of the public and the government of the Philippines pursuant to Article 315 of Act 
No. 3815 s. 1930, as amended, or the Revised Penal Gode.

IN WITNESS WHEREOF, I have hereunto set my hand this __ day of ___, 20__ at
___________ , Philippines.

[Insert NAME OF BIDDER OR ITS AUTHORIZED 
REPRESENTATIVE]

[Insert signatory's legal capacity]
Affiant

fJuratl
[Format shall be based on the latest Rules on Notarial Practice]
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Standard Form No: NPCSF-GOODS-08

BID LETTER

Date:

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

Gentlemen:

Having examined the Bidding Documents including Bid Bulletin Numbers [insert 
numbers] the receipt of which is hereby duly acknowledged, we, the undersigned, offer to 
perform SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF SIX (6) 
UNITS OF MODULAR DIESEL GENSETS FOR BILANGBILANGAN DPP (NEW SITE) AND 
PANGAPASAN DPP INCLUDING ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33 ( VlsP21Z1303Se) in conformity with the said Bidding Documents for the sum of
[total Bid amount In words end figuresl________________________ ____________ or SUCh other SUms as may
be ascertained in accordance with the Schedule of Prices attached herewith and made part of 
this Bid.

We undertake. If our Bid is accepted, to supply and deliver the goods and perform other 
services, if required within the contract duration and in accordance with the scope of the contract 
specified in the Schedule of Requirements and Technical Specifications.

If our Bid is accepted, we undertake to provide a performance security in the form, 
amounts, and within the times specified In the Bidding Documents.

We agree to abide by this Bid for the Bid Validity Period specified in Bid Documents and it 
shall remain binding upon us and may be accepted at any time before the expiration of that 
period.

Until a formal Contract is prepared and executed, this Bid, together with your written 
acceptance thereof and your Notice of Award, shall be binding upon us.

We understand that you are not bound to accept the Lowest Calculated Bid or any Bid you 
may receive.

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

We likewise certify/confirm that the undersigned, [for sola proprietorships, insert as the owner
and sole proprietor or authorized representative of [Name oi Bidderi________________ 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 Proiecti_____ '______ of the National Power Corporation [for
partnerships, corporations, cooperatives, or Joint ventures. Insert: IS granted full pOWer and authority by the
[NsisfififBidder]_____ __________________________ to participate, submit the bid, and to sign
and execute the ensuing contract on the latter’s behalf for \Name ofProiectl______________of the
National Power Corporation.

We acknowledge that failure to sign each and every page of this Bid Letter, including the 
attached Schedule of Requirements (Bid Price Schedule), shall be a ground for the rejection of 
our bid.

[name end signature of authorized signatory]

Duly authorized to sign Bid for and on behalf of.
[in the capacity of]

[name of bidder]
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Bank Guarantee Form for Advance Payment

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

[name of Contract]

Gentlemen and/or Ladies:

In accordance with the Advance Payment Provision, of the General Conditions of Contract, 
fname and_eddress of Suopiicr] (hereinafter called the “Supplier") shall deposit with the 
PROCURING ENTITY a bank guarantee to guarantee its proper and faithful performance 
under the said Clause of the Contract in an amount of famouni of guarantee in figures and words}.

We, the [name of the universal/commercial 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 wordsl.

We further agree that no change or addition to or other modification of the terms of the 
Contract to be performed thereunder or of any of the Contract documents which may be 
rnade between the PROCURING ENTITY and the Supplier, shall in any way release us from 
any liability under this guarantee, and we hereby waive notice of any such change, addition, 
or modification.

This guarantee shall remain valid and in full effect from the date the advance payment is 
received by the Supplier under the Contract and until the Goods are accepted by the 
PROCURING ENTITY.

Yours truly.

Signature and seal of the Guarantors

[name of bank or financial institution]

[address]

[date]
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CERTIFICATION AS A DOMESTIC BIDDER

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

duly registered with the DTI on_______________ .

is

This further certifies that the articles forming part of the product of (Name of Bidder)_______ .

which are/is [Specify)___________________________ .are substantially composed of

articles, materials, or supplies grown, produced or manufactured In the Philippines. (Please 

encircle the applicable description/s).

This certification is issued upon the request of (Name of PersorVEntiM

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

Department of Trade & Industry
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SECTION IX > BID DRAWINGS

AW - ARCHITECTURAL WORKS

DRAWING NO. 

BilDPP-BDA-17.001

BilDPP-BDA-17.002

BilDPP-BDA-17.003

PanDPP-BDA-17.001 

PanDPP-BDA-17.002

NATIONAL POWER CORPORATION

TITLE

Hazardous Waste Storage & Fuel Oil 
Receiving Area
(Floor and Roof Plan & Elevations)

Prefabricated Container House 
(Floor Plan, Plumbing Layout & 
Elevations)

Prefabricated Container House 
(Elevations, Roof Plan & Schedule of 
Doors and Windows)

Powerhouse Floor Plan 
(Pangapasan DPP)

Powerhouse Elevations 
(Pangapasan DPP)

HD IX-AW-i
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NOTES:

- WALL UOUKTEO OOWUST/VOnHATTIC FAN
- PORTAU PRC exTMOFKR (7.1KS HOC CR HALOTRCH 1) 

OIL WATER SEPARATOR
FUe POLE 
DRAM PTT
GCNCRATOR CONTROL AND PROTECTION PANEL 
RAM WATER COLLECTOR 
FUEL NANO PIMP
Fva on. LME 
DOHESnc WATER UNE 
WASTE WATER-on. UNE

1. THK ORAWNO S ftw KOwa PMPOStS ONLY.
2. ALL tWCM90N» ARE M WUCTERS UNLESS OTHOntSE SPCOrCD.
L FKAL I0CA1KM AW ARRANGOOfT OP EOURVEM/ CASH TRENCH/ PPNO/ TAXE-CPF 

STRucnne 9wl k cocraMAitD aw fwaloes hth spuo durmc ste vist/ 
MSPEC1KM TO slat ACTUAL COOnCNS.

4. ALL EOUPACHT. PFMG. SAPPCR1S AW FTTTMGS, VALVES AW OTVOt ARESStRCS. 
nEOMED EACAVATO/ AW SAOmMC nOKS MOUCMS NIENCCNNecnON «1H 1>C 
tnsiwc PPtlC STSTEVS FUL AW OOUNC STSTEUS SNAIL K SUPPlCS^ RSTAUED. 
TESTED AW CaMSSONEO ST IX SCPPUCR.

5. rx SUPPIKR 9WL SUM1 0C9» CAUUATXMS AW PCAPOATTCR CCTALS FOR ALL
Eounon TO k seppued wccn ths scope for appdoval of npc tx onwcais
stow HAT K ABALSTES BASD W TX ACniAL CaWSWS V TX EOUPXNT TO K 
SUPPUEO ST TX SUPPUOL ACCCROPCIT. SUPPLER StAU. SUStn TX LATU/I ORAIMC 
COPIETC WTH TX ECUnENT FMAL ORCNSCHS 

L WMA CEPTM OF EWEWE8 PPES gULL. NOT K LESS THAN 3CCAM PI OPOl CRIME'S 
AW <00 W UNDEX ROADMT& FTR FEES THAT CROSSES ROAOPAT. PPE SfEX (F 
STEEL HATERAL CR nSC SWL K nXMXS. 

r EMEEQCO FUEL OL PPE P tCCCSSART SWL K PAPITD/ MUPPEB WTH TAPE
wwrwo cn APPROVED EOLIVALENT M ACCORDANCE WTH TX TtPMCAL TF^CPXATVX 

L EAOl Fua SUPPLY lies TD/PRW TX CENSETSHMLK PRCWCCD WTH FIESU PPE 
TO/FRCH DAT TANK.

S. TX SUPPLER STALL VERFT TX lOCATKW AW TVPE OF EnSIPtC PPEUNES WeiE TX 
NEW PPM SYSTEM PEL K MTDKCFPCCTEIL tL FUEL OL HASTE CL AW OCHESnC 
RATER SUPPLY LUES. OURIIC STE iUECTICFL TX SUPnER SHALL SLWRT Fpvtc 
ARRANGEMENT SUDECT FOR NPC APPROVAL.

10 RCRN 1MS ORA WHO RI1H APPUCAM OVL AW EHCTWCAL ORAWNC&
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NOTES:
1. nxK. ARRWC04ENT AND 0IUEN90NS SHAU BE DCTERUINED AT SITE BY THE 

SUPPUER SUBJECT TO NP« APPROVAL
2. EOUIPMENT TO BE FURNISHn) SHAH BE 0E9CNE0 AND CONSTRUCTED IN 

ACCCPDANCE MTH THE REQUIREMENTS Of THE SPECITICADCHS.
1 AU. PVC/RE PIPE DIMENSIONS SHOW IN ENCUSH UNITS ARE IN NOMINAL 

DIAMETER (UH] WITH THE FOLLOWING ESUTVALENTS;
751/M (S’) - »0UM OUTSJOE DIAMETER (O.D.)
401/M (I 1/2") - SCUM CVT90E DAMETER (O.D.)
52MV (I 1/4") m 40WM O.D.
25UU (n - 5EMU O.D.
20MM (5/4*) • 25UU O.D.
I SUM (1/2*) • 2CUM O.D.

VARIES

RAIN WATER COLLECTOR

D/G SET AREA 
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LEGEND:
VV'A PTOMSED LOCATION OP MODULAR DIESEL
\//X GENSETS. FUEL DAY TANK AND EXISTING DAY TANK

□□ EXISTING EOUIPUEVr AND FACIUTtES.

NOTES:
1. TVS DRAWING 5 FOR BIDOINO PURPOSES ONLY.
2. ALL DIMENSIONS ARC IN ULLIWETCRS UNLESS OTVERWSC SPECIFIED. TVE 

SUPPLIER SKILL BE RESPONSIBLE FOR VERIFYING AT SITE TVE 
UEASUREUEKT/NPDRMAT10N OR DATA SHOWN ON TVS DRAWING DURNG 
SITE INSPECTION.

3. TVE SUPPUER SHALL SUBUT DESSH CALCULATIONS AS REQUIRED AND 
FOUNDATION DETAILS FOR Aa EQUIPMENT TO BE SUPPUED UNDER TVS 
SCOPE FOR APPRO/AL OF NPC. IMS DRAWING SHOWS PREUMINAIW 
DIMENSIONS OF GENSETS AND AUXILIARIES WHICH TVE SUPPUER AAAY 
UOOIfY/REVISE TO CONFORM WITH THE HPC APPROVED 
DRAWINGS/BROCHURES TO BE SUBMITTED BY TVE SUPPUER AT NO COST 
TO NPC.

4. WORK THIS DRAWING WITH APPLICABLE CIVIL AND ARCHITECTURAL DRAWINGS.
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PROPOSED LOCATION OF MODULAR DIES EL 
CENSETS, FUEL OAT TANK AND RAIN WATER 
COLLECTOR.

EXSTINC EOUIPUEMT AND FACILITIES.

LEGEND:
Y7A 

iZD
NOTES:
1. THIS ORAWIHC S FOR mOM PURPOSES ONLY.
2. ALL DIUDeiONS ARE IN UUJUCTERS UNLESS OTHERWISE SPECIFIED. THE 

SUPPLIER SHALL BE RESPONStSLE FOR VERIFYING AT SITE THE 
MEASUROIENT/MFORHATIDN OR DATA SHOWN ON THIS ORAJRNO DURINC 
SITE WSPECDOK

3. THE SUPPUER SHALL SUBMIT DCSICN CALCULATIONS AS REQUIRED AND 
FOUNDATUN DETAU FOR ALL EQUIPMENT TO BE SUPPLIES UNDER THIS 
SCOPE FDR APPROVAL OF NPC THIS DRAWING SHOWS PREUMIHART 
DMENSIONS OF CENSEIS AND AUXIUAMES WHCH THE SUPPUER MAY 
MOOIFT/REVISE TO CONFORM WITH THE NPC APPROVED 
DRAWINGS/BROCHURES TO BE SUBMITTED BY THE SUPPUER AT MO COST 
TO NPC.

4. WORK THIS DRAWING WITH APPUCASLE CML AND ARCHITECTURAL ORAWINCS.
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DOCKING AREA

PERIMETER FENCE

PANGAPASAN DPP

LEGEND:
CATE VALVE

OWS 01 KATER SEPARATOR

□□
PROPOSES LOCATION OF MOOUIAR DESa 
CEWSETS. GENERATOR CONTROL PANELS. 
FUEL OAY TANK ANO RAIN WATER 
COLLECTOR.
EXISTINO EOWtPHOff AND FACILITIES.

NOTES:
1. THS ORAWINC IS FOR BOOIHC PURPOSES ONLY.
2. ALL DIMENSIONS ARC IN UUMETERS UNLESS OTHERWISE SPEOFIED. THE 

SUPPUER SMALL eC RESPONSIBLE FOR VERIFYING AT SITE THE 
MEASUREMENT/INFORMATION OR DATA SHOWN ON THIS ORAWINC OURTNO 
SITE INFECTION.

3. THE SUPPLIER SHALL SUBMIT OESCN CALCULATIONS AS RCOUIRCO AND 
FOUNDATION DETAILS FDR ALL EQUIPMENT TO BE SUPPLIED UNDER THS 
SCOPE FDR APPROVAL OF HPC. THS DRAWING SHOWS PRELIMINARY 
DIMENSIONS OF CCNSCrS ANO AUXILIARIES WHICH THE SUPPUER MAY 
MOOIFY/RTFISE TO CONFORM WITH THE NPC APPROVED 
DRAWINCS/BROCHURES TO BE SUBMITTED BY THE SUPPUER AT NO COST 
TO NPC.

4. ALL EDUIPUENT. PIPNC, SUPPORTS ANO FTITMCS. VALVES. OTHER 
ACCESSORIES AND NECESSARY FACILITIES. REOUIRCD EXCAVATION ANO 
BACKFILUNC WORKS ANO NTERCONNECnOH WITH THE EM5T1N0 PIPING 
SYSTEM, I.E. FUEL. SHALL BE SUPPUED, INSTALLED, TESTED ANO 
COUMSSIONED BY THE SUPPUER.

5. FUEL OR. PIPE * REQUIRED TO BE EMBEDDED. SHALL BE APPLIED WITH 
TAPE WRAPPING OR APPROVED EOUIVAIENT IN ACCORDANCE WITH THE 
TECHNICAL SPCCIFICATONS. MINUUU DEPTH SHALL BE 300 MU IN OPEN 
GROUNDS AND *00 MU INDDI ROADWAYS ENCLOSES WITH PIPE SLCCVS 
OF GALVANIZED STEa OR RSC MATERIAL.

8. DOMBTIC WATER PIPMC ANO FITTNCS SHALL BE MADE OF LAVPLASIX.ilLU 
POLYVINYL CKORTOE (UPVC) SCHCOLU BO OR CUSS ISO CONFORMING 
TO ASTU 0-1784 OR APPROVED CQUVALOVT (EXCEPT OTHERWISE SHOWN).

7. ALL UPVC/PC PIPE OWOVSIONS SHOWN ARC N NOMINAL DIAMETER (MU) 
WITH THE rOUDWINC EOUNALDYTS:

100WU (4*) - 110UU OUTSIDC DIAMETER (0.0.)
32MM (I )(') - 40UW O.D.
2SUU O') - 32MV 0.0.
20UU (3/4‘) - 25UU O.D.
15MU (T/2") - 20UM O.D.
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NOTES: 
1.
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RIGHT SIDE VIEW

© ISOMETRIC VIEW

7MC CNOOSURC 94AU. NA\C T>C rOIOme rtATUSES
t,l LESS THAN tS «A SOW FHCSa"IE ICVU AT 1 HOW fTKU Wt POKT OT THE 
ENOCSURE
U Jmm UINUM THOWESS CF WAU/WCT ENOOSURE 
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t,4 CAN W7HSTAND 2S0 KPH HMD NELOOTT ANO/W AS SPECTCD N TtC LATEST EDI7IDN 
OP NATIONAL STRUCTURAL CODE CP TTC PHRmESL
THE SUPPUCR 9IA11 SUBMIT DRAMNC OETALS CP THE ENCLOSURE POR HPC RENCW AND 
APPROVAL
THE UONTrORMCytONTIKL PCMTS AT UQMTDRMO PANEL 9<0«M HEREM ARE UNUUU 
REOUREUENT& ADOmOHAL HCMT0RN3 POKTS AND 05 ARRANGEUENT MAY BE PROVtOES 
AND ARRANGED PER MANUFACTURER'S STANDARD SUB^ TO NPC APPROVAL 
RAM TEST EOUIVAIEMT TO 10CAIU PER HOUR SHALL BE CONDUCTED TO ENSURE THAT RAIN 
WATER S PREVENTED FROM ENTUDNO THE ENOOSURE.
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NOTES:
IMS tHUMHB S m aconc PURPOSCS CHLY;
U1 OnCNSXMS ME N UUJhCnK tOUSS OTHOmSE SPEOnED; 
ELEVATION Of OAT TANK SKAU NOT K LESS THAN THOX tCCATED CN 
REUVAMT OMl OltA<ll»IS& BUT NAT BE ADATOTED/MOtEASED TD CONFEMI 
«TH IX EW9K REOUPEXHTS PER UANUEACRTOTS RECtMIEKIAIKM; 
TX TANK SMALL K StOP-TASnCATED. RECTAMUUR UACC OF A5Ttl A X 
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iro-002
1FO-001

-1X1 lFO-32-001

50 m«, 3 M 
LONG FLEXIBLE 

HOSE

FUEL OIL 
HAND PUMP 

50 L/MIN 
F0101PMP

SUCTION
TUBE

DAY TANK NO. 1 
1000 UTERS 

F0101TNK

0.8U FLANGE PIPE FOR FUTURE 
INSTALLATION OF FLOWMETER

1FO-003

1FO-004 
(W/ LOCK)f

8

F0102FLT DRWN OVERFLOW

FO RETURN

GENSET NO. 1 
DG101DSL

•FD101FLT

NOTES:
1. Ml DMOOONS An M MUjniDtS UNLESS OnOWS SPCCFEB.
1 QEVATWH ce DAT TAW SULL NOT K LESS THAM THOSE tOCATED ON NOEVAKT ON. WIANWCS. BUT 

HAT BE ADJUSTO/HOfEASED TO CONFOm WIH TIC ENCK ntUSWOnS PO> UANUPACimTS 
RconuODAim

1 FUEL ca. PKS swa eowoni TO astu a u ckak b. scaiuss and socdue aq. szeot nci 
pm TO AWN the CN9C NAT be reused TO ettrcm vth the REounoiDns suexa to ice 
APPROTAU

4. VAinS ts MW AND LARGO? SHAU BE CAST RON, FLAMED ENDS, OSY OB RISNC STEM. OASS ISO 
VALNES SO MW AND BELOW SNAIL BE CAST BMNZC FLAMED OR SCnWED ENOS, RISmO STEM. OASS 
i»

1 Pua OL pm NHCH ARE BURIED UNDERCROUND SHALL BE APPLIED NTH HAM UINMUU THICKNESS OP 
TAPE WAPPINO APPLIED SPIRALLY NTH OVERLAP OP SO* CR APPROVED EOOIVAlfKT. FOR PKS THAT 
CROSSES ROADWAYS, PIPE SLEEVE OP GALVANIZED Sm MATERIAL OR RSC SHALL BE PROVIDED;

B. LEVEL SNTCH FOR HIGH AND LOW LEVEL ALARM SHALL BE PROWCD AND TO K UONTTOREO AT THE 
GENERATOR CONTROL t PROTECOOH PANEL LOCATED AT THE CONTROL ROOM;

7. HAND niUP SHALL HAVE CAPACITY OP NOT LESS THAN SO UTERS PER UNUTE • 10U DISCHARGC HEAD. 
DOUBLE ACTING ROTARY TYPE HEAVY DUTY CAST (RON CONSTRUCTION NTH BRASS MTERNALS NTH EASY 
CLEAN NRE SCREEN. EASY DISPEHSMC THROUGH SYMTICnC RUBBER HOSE, RTTH TELESCOPIC SUCIKN 
TUBE ADJUSTED TO FIT SCUM DIAME1ER TO 210 LITERS DRUM. TIC SUPPLY SHAa MCUXIC RUBBER HOSE 
HOT LESS THAN SOMH OUMETER AND 3 METERS lONC, RENFORCED NTH SPRAl-PUCD SYHTHETIC FASMC 
NTH RfC HEIR COLCLETE COMCCTIOH ACtESSORCS AT BOTH ENDS

a. FTM. tCTALS AND ADJJSTUENTS SHAU BE DONE H TIC FBD BY THE SUPnjER OURNC KSTMLATKA*
9. THE SUPPLER 9WU SUPPLY FLECBLE HOSE NOT LESS THAN SO Ml B AN 3 METERS lONO FITTED RTTH 

STEEL PfC NOT LESS THAN SO MM B FDR HANOUM FUEL OC FROM A 210 I DRUM AM FIANCE 
COaCCTIOH AT f.a TRANSFER PUMP SUCTIOH. THE FIEMBEE HOSE SHAU BE MADE CP STKTICTIC 
RUBBER TlieC. RERCORCED RTTH SPRAl>PUED STHTHERC FABRIC NTH NIC Uro AND

10. THE OUCRAH STOWH IS TVPICAL FOR EAOf UWT. THE TAG Ml SLOW An FOR IMT MO, 1. TAG 
HUHBERS OR SPM FOR UMT 2 AND 3 SHAU BE THE SAME AS UWr I EXCEPT FOR UWT NUMSER. EX. 
DG101DSL, DC20IDSL. lFO-001, 2F0001.
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SECTION IX-BIO DRAWINGS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODUUR 
DIESEL GENSETS FOR BILANGBILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33
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DRAWING NO.
BilDPP-BDE-17.001

BilDPP-BDE-17.002

BilDPP-BDE-17.003

BilDPP-BDE-17.004

BilDPP-BDE-17.005

BilDPP-BDE-17.006

BilDPP-BDE-17.007

BilDPP-BDE-17.008

SECTION IX - BID DRAWINGS 

EW - ELECTRICAL DRAWINGS

TITLE
SINGLE LINE DIAGRAM 
(4 X 20kW D/G Sets - Bilangbllangan DPP)

EQUIPMENT LAYOUT 
{4 X 20kW D/G Sets - Bilangbllangan DPP)

DETAILS OF TAKE-OFF STRUCTURE 
(4 X 20kW D/G Sets - Bilangbllangan DPP)

GROUNDING SYSTEM LAYOUT 
(4 X 20kW D/G Sets - Bilangbllangan DPP)

CONDUIT LAYOUT FOR ENGINE AREA AND TAKE-OFF 
STRUCTURE AREA
(4 X 20kW D/G Sets » Bilangbllangan DPP)

DETAILS OF CONTROL HOUSE CABLE ENTRY 
(4 X 20kW D/G Sets - Bilangbllangan DPP)

LIGHTING AND POWER LAYOUT 
(4 X 20kW D/G Sets - Bilangbllangan DPP)

SCHEDULE OF LOADS, PANELBOARD DIAGRAM 
AND DETAILS OF LIGHTING FIXTURES 
(4 X 20kW D/G Sets - Bilangbllangan DPP)

PanDPP-BDE-17.001

PanDPP-BDE-17.002

PanDPP-BDE-17.003

PanDPP-BDE-17.004

PanDPP-BDE-17.005

SINGLE LINE DIAGRAM
(1 X 30kW and 1 x 20 kW D/G Sets ~ Pangapasan DPP) 

EQUIPMENT LAYOUT
(1 X 30kW and 1 x 20 kW D/G Sets - Pangapasan DPP)

GROUNDING SYSTEM LAYOUT
(1 X 30kW and 1 x 20 kW D/G Sets - Pangapasan DPP)
CONDUIT LAYOUT FOR ENGINE AREA AND TAKE-OFF 
STRUCTURE AREA
(1 X 30kW and 1 x 20 kW D/G Sets - Pangapasan DPP)

LIGHTING LAYOUT AND DETAILS OF LIGHTING 
FIXTURES
(1 X 30kW and 1 x 20 kW D/G Sets - Pangapasan DPP)
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SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF SIX (6) UNITS OF MODULAR 
DIESEL GENSETS FOR 6ILANG6ILANGAN DPP 
(NEW SITE) AND PANGAPASAN DPP INCLUDING 
ASSOCIATED ELECTRICAL EQUIPMENT UNDER 
PACKAGE 33
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SYSTEM CONFIGURATION 
(Typical Drawing)

DETAILS OF EQUIPMENT GROUND CONNECTION 
(Typical Drawing)

OUTLINE DRAWING OF GENERATOR CONTROL AND 
PROTECTION PANEL (GCPP)
(Typical Drawing)

OUTLINE DRAWING OF MAIN DISTRIBUTION PANEL 
(MDP) (Typical Drawing)

SPACE HEATER DETAILS 
(Typical Drawing)
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NOTES:
I. CNcme-coieiuTm kotckon and ucmtwm oevm

SHOWN ME HNMLIi REOUIPEUCNT MO ME FOR BOOMS 
PURPOSES ONLY. THE SUPPLER MAT PROVBE ACOTtWAl. 
PROTECnON AM) HCNTDRINS DEVOSAtWPUENT DEEMED 
HECESSMT FOR THE SECURE AM) RELA6LE OPERATION Of 
THE 0/0 SETS SUBJEa FOR NPCS EVAUJATKN AND 
APPROVAL

I TRIP/FAULT AND ENONE ALMM/SHWAI SHALL BE INOUOED 
N THE GENERATOR PROTECTION MODULE AND REFLECTED M 
THE ENCME-CENERATCR AHNUNOATOR WIDOW TO BE 
PROVTOEO.

a. BURDENS AND PATHOS Of INSTRUWEHT TRANSFORMERS 
STALL BE DETERMMED 6T THE SUPPLIER.

1 ACTUALL QUANTIDES. RUNS. SEES ANO RATINGS OF 
CCMTR0L/H5TRUUENTATKM CABLES IHCLUDHO 
ACCESSORIES STALL BE DETERMINED BT THE SUPPLER 
SUBJECT FDR IK'S REMEW AND APPROVAL 

A Aa THE EQUIPMENT TO BE SUPPLED SHAH BE TESTED ANO 
PROVEN PASSED IN ACCOROMCE TO T>C REOUlRCHENTS OF 
SECTION VI - TECHNICAL SPECIFICATIONS.

LEGEND AND PROTECTION RELAYS:
81 UNDER/OvER FREOUOTCT RELAY
5» OVERVOLTAGE RELAY
SO/SI NSTANTANEOUS/AC THE OVtRCURREKT RELAY
SON/SiN RESOUAL OVERCURRENT RELAY
510 ORCUNO OVERCURRENT RELAY
S1V WITACC RESTRAINED THE OIERCURRENT RELAY
4» THERMAL OVERLOAD RELAY
32 DIRECTIONAL POWER RELAY
27 UNDCRVOITACE RELAY
25 STNCRCNIDNG CHECK RELAY
12 OVERSPEED RELAY
CT CURRENT TRANSFORMER
HR IWLTI-RATIO
HCCB MOLDED CASE ORCUT BREAKER
X EARTH / GROUND CCNNECTICN

MnivcriMKii

NATIONAL POWER CORPORATION
AGHAM ROAD. DUMAN. QUEZON CITY
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SINGLE LINE DIAGRAM
{4x20 kW 0/a SETS • BILANGBtlANOAN OPP)
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HAZARDOUS WASTE 
AND FUEL STORAGE

SEASHORE

SEAWATER AREA SEAWATERAREA

MUKVuma

NOTES;
I. nNAL tOMTWKS W CCHWVOVT M® ACttSSOWS/ 

tmUtlDIANaS TO BE SUPPLIED. WST«UCD OR 
CONSTRUCTED BT TME SUPPUCR 3H»U EC CLOSaT 
COOROHATEO MTH SPUS UINACEUENI AND PLANT 
HCA0/PUNT-M>O<AKC TO SUT ACTUA4. STE CCKnCNS 
PWR TO DQrSCRT/WSTAlLATION/ CONSTPUCTWH fCR THE 
TuaY AND EmOENT VPIEHEHTAPON OF THE PROXCT.

t T>rS CPAHNS SI ALL BE PORK ED WTH CIHE AM) 
tCCHANICAL BO ORAWNCi

3. Ml OWCNSONS INOICATEO ARE IN UUJunERS IMLESS 
01HERWSE SPECmCD.

LEGEND:

© - DIESEL CEWRATOR

© - CENERATOR CONIsa k PROTECTION PANEL (CCPP)

0 - UAH DISTRIBUTION PANa

OT - DAY TANK

OP - CAAM PIT

NATIONAL POWER CORPORATION
AGHAM ROAD. DHIMAN. QUEZON CTTY
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ms EQUIPMENT LAYOUT 
{4 > 20 kW IVO SETS • BILANGBILANCAN (
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BIIOPP-BOE-17.M2 vKsn VHP21Z130JS*

BID DRAWING An 0



u
u
u
u

u

u

SEE DETAIL "B

Gfrtvo. SJW*cJ

SEE DETAIL “A"

GROLIKDfNG GRID

OUTCO^fC FTECCR

3 4

®©D^

FTCU DUN OSmBt/nON PWQ.

SECTION A
SCALE NTS

oiTcoM rrcoER

DETAIL -A"
SCALE NTS

DETAIL "B"
SCALE KTS

MlUVCPIWBiaN

NOTES:
I. AU. DKNSMNS MOCATtD AK M UUMTIERS lAUSS 

0T>ews 9>ccreD.
t 1HS t«A*NS SHALL BC WORKED M1H CTAL 0*A«MC& 
i MAWMS M HOOCH (ACS SMALL BE PROVTOCO BY THE LOCAL 

ELECTRO COOPERAT1NC.

LEGEND:
— 600V, THHN/TWWN-2, COPPER CONOUCTOft
— SPOa MSMATOR. 44 (I }/*"). ANSI CUSS 5J-2
— 3 MRE RACK
— VACHWC 9aT, 5/S* > 10*
— SQUARE KASCR, 2 1/4’ < 2 t/4‘ K 3/18 . 13/18^ Noli
— LOCKNUT, 5/8*
— LOOP OCAOENO CLAiiP
— C0WPRES90H CWNECTOR
— SEALANT
— SIta POLE, Xf
— uPVC CONDUIT. IlOrrm*
— CONOUT SUPPORT
— LONG BEND RADIUS uPVO ELBOW
— KLOWATT*HOUR DEUANO METER WITH CURRENT TRANSFORMER
— S/B1* HIGH STRENGTH GRADE STEa GALVANIZED GUT WIRE
— PARALLEL GROOVE OAHP
— TURN BUCKLE

NATIONAL POWER CORPORATION 
AG HAM ROAO, DILIMAN, QUEZON CITY

p—BHIVnrf. AHtMAAT—VTAAT CGMAIIIIPIIAIB CP HAW
MTl OA HOOUM Mt& WlAMAlAH Htt NR PARINRRRIRIAII DPP

i£S
LconcM ummmMiorw.jmoLtan,

DETAILS OF TAKE-OFF STRUCTURE
(4y20 kW DR3 SETS • BILANOBIIANOAN DPP)
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JTGOIrJG PEEDfcB

HAZARDOUS WASTE 
AND FUEL STORAGE

m—®

SHORE

SEAWATER AREA SEAWATER AREA

imuvcrKveoi

NOTES:
1. ocTAi SH*a ee awco to ocscl cencrato and 

CONTAINERIZED CONTRA ROOM.
2. OETAH *r SHAU BE ARMED AS FOILOWS:

SO 'nm* - STEa R0l£. FENCE AND OTICR METALilC 
STRUCTURES

3. THE SUPPUER SHAa RROVSE TW (2) TERWALS FOR 
EQUPICNT BODY OROUNOMC.

4. Aa EOtRPUENT CRQUNOINO SHAa BE COMtECTEO TO THE 
NEW CROUNOINO MAT.

5. CROUNDNS CONDUCTORS SHAa BE EMBEDDED AT LEAST DM 
m EXCEPT FOR THE CROUNOINO CCNOUCTCR BETWEEN THE 
GENERATOR CONTROL AlC PROTECTKH PANa AND 
CONTAWERIZEO CONTRA ROOM.

6. THE MAXIMUM CROUNOINO CRID DESIGN RESISTANa SHAa BE 
FIVE (S) OHMS.

7. THIS DRAWtIO SHAa BE TCRXED WTK ORAHWC ND 
PK8JS-80E-17.00I

LEGEND:

®
DT

DP

+

OlESa GENERATOR
GENERATOR CONTRA B PROTECTION PANa (CCPP) 
MAIN OISTRIBUDON PANa 
OAT TANK 
DRAIN PIT

TOO mm' BARE COPPER CONDUCTOR

TOO mm* INSULATED COPPER CONDUCTOR

SO mm'/II rrm* INSULATED COPPER CCNDUCTCR

GROUND ROD CONNECTION

CROSS CCNMECDCN

TEE eONNECDON

NATIONAL POWER CORPORATION
AGHAM ROAD. DILIMAN, QUEZON CFTY

MMIrr 0<uwr. P4f alia toil Tift am comm
iNtfii OP oeeuM ocML oMiutM* cm to* c

AM PABBOAPAARIB I 
LMPCRPaOUM u

lOCATOt HANQMjWMCW.lMnOMM

GROUNDING SYSTEM LAYOUT 
(4x20 kW DA3 SETS * 0HANO9ILANQAN DPP)

«T O¥0 OAl
AOPJ

mfm latJ
ptMOn Exm >

cwMoa
afc
HECM

61IDP P-8 DE«17.004 jm>e vhPZIZims*

«M£ f:10l BID DRAWING wv. •
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KAZAROOUS WASTE 
AND FUEL STORAGE

SEASHORE

SEAWATER AREA SEAWATER AREA

luiuccfKwsor

NOTES:
1, CCHOUIT RUNS ARE INOCRTTVE CH.X ACTUAL LOCATTON AND 

VEASUREWOIT SHAU ec VERTIED ON 9TE.
1 PUU BOSS SWU BE mnCD RHOTiER CEDED NCCtSSUT.
3. CONDUTS RUNNING UNDCROROUNO SHALL 8E BURiED TO A 

HINIUUU OF ASTmm.
4. vPVC CCNOUrS SHALL BE PROVIDED AS TOLLOWS:

a. llOmmi uPVC FCtt SOOmm' 600V POWER CABLES 
», SOmmt uPVC FOR SOnvn* 600V POWER CABLES 
e. 20mm* -fVO FOR CONTROL t INSTRUUENTADCN 

CABLES OF EACH 0/0 Sn
5. THIS ORAWINC SHAU BE WORKED WITH OVL AND 

MECHANICAL BID DRAIMNCS.

LEGEND:

® - DIESEL GENERATOR

® - COCRATOR CCNTRCL * PROTECTION PANa (OCPP)

® - UAM nSTRIBUTICN PATEL

OT - OAT TANK

OP - ORAN PIT

rm - CCHOUIT

NATIONAL POWER CORPORATION
AGKAM ROAO. ORJMAN, QUEZON CITY

• *<U«a« Maocuit*
LoomcM luacttNCNinv.iiaDDAaMA
mt CONDUIT AND CABLE TRAY LAYOUT

FOR ENGINE AREA AND TAKE-OFF STRUCTURE AREA

*r OATl

K90CD «*>
0<M him/
PCVCWD

OVtMCKT

fifC A-
yeot

pMi« BI1DPP-80E-17.005 wRs n VMPZIZTSOSS*

scu T:1H BID DRAWING



L

(;cpp GCPP GCPP GCPP MOP

KEY PLAN
'SCALE

1 - Stain* ri>vc ccHDuns (TO po« ctais) * - 
1 - 2tan* coons (to lemMOiTAnM 
Ml coma CMUS) ntw ccsa gdbwm: sets

N COOE1E ENCA20CVT

mcRCtais
soncB-w-cuuoim

'•w
ncH ocsa - 

GOdUTINC SETS
TO 2«v Twr-cfT sntucTura-

PI---------- 1
—i ~tPK coon 

M COKKETt ENCASOOn

SECTION B
'SCALE NTS

1 - 11 tan* COCUT
(TO POKIt CABS)

ID ]«ov TWE-on snucnn

SECTION A
'SCALE NTS

NOTES:
AIL DUCNSONS tOCATED ARE M UUUETERS IMLESS OTHCRWSC 
9>ECnC0;
THE wjuBER or rmos and conouts are for boomc purposes 
ONLY. TIC SUPPLIER SHAU. OCSCH 1XE APPROPRIATE CASU ENTRY 
FOR ALL THE PORR CCNTRa AND MSTRUWENTATION CAKES 
INCUJOmC CAKES FOR PORER AND LAOUWO TO BE USED.
THE SUPPLIER STALL SECURE PROTECTION FOR THE CABLES AND 
PANELS AGAINST SUOOEN NCRESS PENETRADCNS.
THIS ORAMMO SNAU BE RORKED RITH CT.R. BO DRARINGS.

LEGEND:
CCPP-GENERATOR CONTRa AND PROTECTION PANa 
UDP —UAIN OISIRnUTHN PANEL

wiwicrmaoi

NATIONAL POWER CORPORATTOM 
AGHAM ROAD. OflJMAN. QUEZON CnY

LCtAiot n>«c«M»»mi>».T.*aM,Kiia

OETATLS OF CONTROL HOUSE CABLE ENTRY 
(4k20 am cyg sets- BILANGBILANOAN OPP)

■mn BnOPP-BDE-17.006 APECAHS VltPMZISnS*

KU KTA BID DRAWING
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LIGHTING LAYOUT 
(CONTAINERIZED CONTROL ROOM)

soui t:50

POWER LAYOUT
(CONTAINERIZED CONTROL ROOM)

SCALE 1:50

ROOFLINE

LIGHTING LAYOUT
(HAZARDOUS WASTE AND FUEL STORAGE)
SCALE 1:50

“VP

NOTES:
1. ALL «C*K WALL K DONE H ACtCROANCE MTH TX LATEST 

M011SCMS OF 7X FWtmK ELECrmtAL CSOe. LOCAL 
dtOMANCCS AND REOVTOS.

2. CtNOUTT RIMS ARC NOICATrvC CNIY. THE ACTUAL LOCATION 
WALL K OCTDUNtD M TX FtUL

J. all WB wall K TYRE T>«IN/TMN*] 600V WSUUTION. 
SOC ORCRATMO lEUP, STRANDCD CCRPa OONOUCTOR.

4. ecNourr wall k soLAa
S ALL OMPISMMS ARC M WUMCm IXCSS OTXRMSE 

SRCCfiOL
6. THIS ORAMHC WAIL K RORKED MTH OX AND UEOIANICAL 

BO DRAMNCS.

L£(^D:
-

® -
I w I -

aa .
m -
KD -
S/S, . 

St#

S»c

0 . 
aw - 
cw -
OtL * 
Soi

—

LUUMAX TYPE A

UMMAJRC TYPE B

LUUMAIRC TYPE e
UWNAIRC TYPE 0
LIWNAIRE TYPE C

LUMNAIRC TYPE T

WNLC CANS WAIL SWITCH __MKAPT gpea KM canaim

TWLE CANO WAIL SWTW_____(AMCAPT Bovm IMP io« OPPaua

200 VA. DUPLEX CONWNIENOE CUHET

200 VA, XATXRPROOf CONYCNICNCE OUTLET

EXHAUST PAN OUTLET

EUESSENCY UGHT OUTLET

OUTLET rCR ACU

CIRCUIT RUNNNS ON CEUNG

CIRCUIT RUNNNO ON WALL

CONTROL CIRCUIT

CIRCUIT HOUERUN

UGHTIN8 AND PORES PANELBOARD

NATIONAL POWER CORPORATION 
AGHAM ROAD, DILIMAN, QUEZON CITY
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LIGHTING AND POWER UYOUT 
(4a20 kW 0/0 SETS • BILANGBILANQAN OPP)
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SCHEDULE OF LOADS 
(LIGHTING AND POWER PANEL)
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RISER DIAGRAM 
(LIGHTING AND POWER PANEL)

SCALE NTS
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DETAILS OF LUMINAIRES
SCALE NTS

mTuwnMai

HATTONAL POWER CORPORATION
AGHAH ROAD, DILIMAN, QUEZON OTY
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uonm twaweMKRnatniRMX

SCHEDULE OF LOADS, PANELBOARD DIAGRAM 
AND DETAILS OP LIGHTING FIXTURES 
(«n20 VH D/0 SETS • BItANGBILANQAW OPP)
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NOTES:
1. THE SUPPUER SHAd PROWC PmiECTIOtl ANO ICTERM6 UCOCU 

EQUIPPED MTM THE ENONC-CENEPATOR PROTECTION AS SHOWl
2. TRF AND FAULT ALARM/SIGNAL FROM THE GENERATOR TRANSFORMER 

SHAU BE INCLUDED IN THE ENONC-CENERATOR ANNUNCUTDR HNDOW.
1 BURDENS AID RATMCS PKUIOINB ORCUT PROTECTIONS OF NSTRUHEKT 

TRANSFORMER SHAd BE DETERMKD BY THE SUPPLIER.
4. Ad THE EOUMENT TO BE SUPPLED SHALL BE TESTED AND PRONEN 

PASSED N ACCORDANCE TO TIC RCCMREMENTS CF SECTW M. - 
TECHMCAL SPECFICATIONS

& Ad EOUPHENT DRAW M HIDDEN LMCS ARE EXSTINCi Ad EOUPMEHT 
DRAW! M DOTTED IMES ARE TENTATIvaT SOCDUICD FOR TRANSFER 
FROM OTHER NPC SPUG PLANT HHCH HAY OR HAY NOT EXIST OLMNS 
THE ItniMENTATION OF THIS PROJECT; Ad OTHERS ARC MCLUOCD H 
THE CONTRACT. ____

5. aORKS TO BE CONE NVOlWW Ad EQUPUCNT IN THE SHADED P77R 
AREA ARE EXCUIOCD FROM THE SUPKiCR^ SCtPE OF RORXS.

LEGEND AND PROTECTION RELAYS:
ei UHOER/OSER FREQUENCY RELAY
S9 OmWLTACC RELAY
50/51 NSTANTANEOUS/AC TUE OSCRCURRCNT RELAY
50N/51N RESDUAL CMS CURRENT RELAY
516 CRCUNO CWRCURRENT RELAY
51V VOLTAGE RESTRAMED TME OVER CURRENT RELAY
49 THERMAL OVERLOAD RELAY
46 NEGATIVC SEQUENCE CURRENT RELAY
32 DIRECTIONAL POWER RELAY
27 UNOERVOITAGC RELAY
25 5TNCR0NIZMC CHECK RELAY
12 OVOSPEED RELAY
CT CURRENT TRANSFORMER
HR HULTT-RATIO
MCC8 MOLDED CASE CIRCUIT BREAKDt

EARTH / OMUNO CONNECTION

wiuvgrimoi

NATIONAL POWER CORPORATION 
AG HAM ROAD. OILMAN. QUEZON CITY

MTMUTttM, TMT MO U
r’*“vl lam e» woBwi mml omaatim if*i pByssla.‘saMs-,~ '
lOCHTOt PAHOAPASAN OFF. PAMAPASAN, BOHOL

oCMiw nacTiMCM

SINGLE LINE DIAGRAM
(1 X 30kW AND 1 X 20 kW DIG SETS • PANOAPASAN OP»

9t OB* CMTf
OOMO
tmm 1S7
mtna wcmpcufwprt.
WWtOft
AfC. M. I !!■ 1

wm
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PERIMETER FENCE

NOTES: 
1.

EXISTING
OUTGOING FEEDER

PERIMETER FENCE

ROOF LINE ____ CR____

PROFOStO New lOCATION
OP exiSTINQ CENSET

ROLL-UP DOOR

DOCKING AREA

DAY TANK

FNAL LOCATKMS CF COUPUENT AND AHISSWBES/ 
AmUTCNANOS TO BE SPPLEO. WSTAUO OR CONSTRUCTED 
8Y IX SUFFICR 9<Aa K OOSELY COORDMATEO HTR SPUS 
UANAKUOrT ANO PLANT XAOS/PLANT-IH-CHAIKC TO SWT 
ACTUAL 9TE CONDITIONS PRICS TO OOnCTY/lMSTAlLATKIN/ 
eONSTRUCTlOH rCM TX Tvat and UTOOIT aPlENENTATICN 
CF TX PROJECT.
ALL EOWPUEMT DRAW M UCCCN LINES ARE COSTING: 
ALL OTHERS ARE MOUDO) IN TX CONTRACT.
IMS ORAWNC STALL K RDfSTED MTH CTVR. ANO UEOUNKAL
ORAWNCS. _____
AU 0t£N9CNS KPCATES ARE M UUIUCTERS LHESS 
OTXmSC SPEQFIED.

LEGEND:
®

DT

OR

DiCSa GENERATOR

GENERATOR CONTROL * PROTECOCN PAXL (CCPP) 
VAIN DiSTRIDimON PANEL 
DAY TANK 
DRAIN PIT

WnAKOFIWtS0l

NATIONAL POWER CORPORATION 
AGHAM ROAD, DILIMAN. QUEZON CITY

DM IlffcUPDH ADIOGMIU ilACTDlCAL

lOCATOt PAHOAPASAN DPP. PANOAPASAN. OOHOL

EQUIPMENT LAYOUT 
(I < JOkW AN01X 20 kW DIO SETS - PANGAPASAN C

1 91 t CHCD PATt

cnMO luwjPl
CAHM Iku.A'I
KC^Wnto > nmniiton.
auMtofi 1 1

MOi 1
PMtt P*nDPP-8DE-1T.002 warnVhPZiZiMSS*
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I , >_/

EXISTING
Ol/TGOING FEEDER

PERIMETER FENCE

ROOF LINE DAY TANK

cnU-.H

RWC i

ROLL-UP DOOR

DOCKING AREA

. a

PERIMETER FENCE

NOTES:
1, THE SUPPLIER SHAU PROVrOE TW (2) TERMINALS FOR 

EOUPUENT BODY OtOUNOINS.
2. ALL EQUIPMENT OtOUNDNC 9IAU. BE CONNECTED TO THE 

EXtSTMC CROUNOINC HAT.
5. F THOiE IS NO E9STWG GROLNOMS HAT. THE SUPPLIER 

9IAU USE CROUNOMG RCOS FOR ALL CQUIPHENT CROUNDMa
4. CROUHDM COKWCTCR 9WL BE EUKDOEO AI LEAST

atom. ___
& ALL EQUPUENT DRANN N KSOEN LNC5 ARE ESSTMC; 

AIL OTHERS ARE PKUIDED M THE CONTRACT.
6. THIS DRARWC STALL BE HOB®) IRTH ORAWHS NO. 

P»gJJ-0OE-17.OC2.

LEGEND;
®

®
OT 
OP

® -

CENCTATOff

GENERATOR CONTROL ft PROTECRCH PANEL (QCPP) 
HAM DfSTRISUTTOH PANa 
DAT TANK 
DRAIN PIT

ICO nvn* NSUUTED COPPER CONDUCTOR 
EOumENT GROUNDNG CCNNECTION TO GROUND ROO 
GROUND ROO

NATIONAL POWER CORPORATION
AGHAM ROAO. CNUMAN. QUEZON cnv

LOCATKtt HAAIGAPA8AN DPP, PANOAPAftAN, BOHOL
6AA —nJKIO AAWQKrtS IlACTIKAL

GROUNDING SYSTEM LAYOUT 
(1X 30kW AND 1 X 20 kW CVG SETS - PANGAPASAN OPPT

tf 009 OlOt
(cwe
9»m >omJ

MMmMU rMOfl

mot

BSI

wra«a panDPP-BDE-17.003 Pta<aV)>P21Z1S»SS*
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0CST7NG
OUTGOING FEEDER

PERIMETER FENCE

raii^ai POOKY UV1K rvTiMc 3 ■ t 
wm i£» wjm *rc mi-« stUB

ROOF LINE

m iftiMs 30 *»no tco lym mti raroo

DETAILS OF LUMINAIRES

nnrimz-'wara.T'
NOTES;

•IL WK SNMJ. K BONE M UCOOWa *TH 1X U7EST 
PR0H9QI$ V T>c nVPK QfCTKW. CCK. IBM. CKStWOS 
AfOKOJurais.
OMDur R«6 ta KaCMTC 0M.Y. 1HC *Cm IfiCATDt SHU K 
ccmwcD H nc non
«U ONBUCTORS rat THE UMtJRS TO K WTAUCD 9M1 K 
2-J.5~^’ 800V HSUUTKK. 90t CPOtATMC TOP.
STHWWB comn cbnductcr.
CONDun 9<UL X 20mx« JVC. SCHM.
*a COUPUENT ORAim N HIDDEN UNES ME EMSTTHG; 
Aa OTHCTS ARE NCUJDEO M TIC COHTRACT.

ROLL-UP DOOR

NATIONAL POWER CORPORATTOM 
AGKAM ROAD. DNJMAN. QUEZON CrryLEGEND:

DOCKINQ AREA FIXTURE TYPE A •m ana am amhaiim dm aobc
•guMKT WMIAMKMI n

UCtfSK RAMOARAMN DPR, PANtUPASAN, BOHOLFIXTURE TYPE S
U6KTINC LAYOUT 

AND DETAILS OF LUMINAIRES
(3x30kW tVG SETS • PANGAPASAN OPP)

ORCUIT RUHNIHC OH CEUNS

cwntaoRCwTPERIMETER FENCE

UGHT1NC AM) POHER PANELBOARD (OOSTMC)

LIGHTING LAYOUT
wan PanDPP*8DE>17.00S 9KCAIO VHP21Z1J0J9*

BID DRAWING»xt AStHOWN
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T«r-CfT STWCUW

ONCRATOR conm. AND PROTtCTW PWCL 
RCTW TO DiCTWX e?0 0*W«mCS

WAN OrSTRteUlKN PAVa
ROTR TO ELfCTWWi. BO WAWMCS

CuTTEIHG

LOCAL CCKTPa AMO PWTECTW PWCL • 
PUVt TO WTCMAMCAL 90 OUWNCS

B □
■ ■■■B

tni3
■ lit

<.

lO

<>

fiCQ

TO CeWRATOR CONTROL AND • 
PROTtCnON PANEL (CCPP)

new C04XT

MCCWWC POnCR. CONTWCL AND 
WSTKIACKTATXM CABl£S

<>

cvTOTHc P01CR. cwTTO. weowwwics.eoKisn.iwo—1 
wo WSIBUUtXUlKN CABLES KSTSmESTAHON CABLES

- TO 240V T«E-wr 
STSUCIWt

rsm «»•

amaw wiot con
c*aNo*<o 0>c

NOTES:
THIS ORASWG S tHTOJOCD FOR BtOCNC PIWSES CHIT. THE LOCATION 
ANO LA TOUT Of ALL 1>€ CQUIEVEKT TO BE SimiEO WALL BE 
REFERRED TO CML MECHANICAL ANO OECISICAI BfO ORAWNCi 
ALL THE DETAILS Of THE fOlOWINC t CM EM ENT WAIL BE IN 
ACCORDANCE NTH AU THE TECHNICAL SPEOnCATICNS INDICATED IN 
THIS OOCLVENT NCW-COURUANCE TO THE REQUIREMENTS SHAU BE 
GROUNDS FOR WSOUAUfieAIWN.

LEGEND:

ICPP

CCPR

0PM

MOP

LOCAL CONTROL ANO PROTECTION PANa 
CENtSATCW CONTTLCL AND PROTECTION PANEL

Digital porer meter

MAIN DISTRIBUTTON PANEL

Mtinvnvsm

NATIONAL POWER CORPORATION 
AGHAM ROAD. OIUMAN, QUEZON CITY

mtw iirn mo XI eoo pcucm *iioa«*«a eiAcmEAt 
lOCAHON BOHOL

SYSTEM CONFIGURATION
(TYPICAL DRAWING)

tr CNCD { MTl

Mmo “A/ 1
CBUUM) *OJ> 1
•MVOiCO HtMMiChORfABO<T

CMMD<T
i

WCM ■

VERA
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cc*»ui cMwnai

DETAIL-A

DETAIL - C

eO«»0 MMTOI

DETAIL - S

K»*U WiJC-iH

DETAIL-a

DETAIL ••

et»»c> eM*r*BE

freTAiL-e

OWCl GBAtfTOI

■ &m BtA » »e»«B

DETAIL-T

•>-N

DETAIL • H

co«*o cnnc*iM

pdda___ u
ICPf RRCt VTM II 1

1)' - r
r-

L‘. .
DETAIL-1

ICOW fc9JL*tqi_ 
cow O0XTOJ

MMJftK ICIONC. 
CONNCCT'ON

DOnCRUfC KODNC 
aWCTKH

90UN0 aulP 
SO-Tvn’ 8ABt COTPtR W

\a KT« •»•

STEEL POLE GROUNDING CONNECTION
SCALE

SOnm' BAf£ CCfWR WRf

lOft-n’ BARE COPPER «E
(GBaiNoiw cmo)

NTS

ETOTtCRWC HELCrvC
o^occrtM

loatM1 B<JK 
CXW CC*OJCTOfi DETAIL *A‘

SCALE NTS

EQUIPMENT GROUNDING CONNECTION-1
SCAU NTS

wa^-'pcam’ 
CCPPft CtKWCtW

9M> »A ipw 9K I

DETAILS OF EXOTHERMIC 
WELDING CONNECTION

©

NOTES:
1. Ag CWOBIOIS MOCA TED ARC IN UUJUETDIS TRUSS 

OTHERWSE SPEOflED.
2. CmuNONC CONOUCTCR WALL BE EUBCDOED AT LEAST 

0.60m,
S. ALL eOUPUCNT CROUNOINC SHALL SE CONNECTED TO THE 

EXrSItW CROLRIDNC CMC.
4. THE SUPPLIER SHALL PROWOE TWO (2) TERMINALS FOR 

EQUIPMENT eCOT CROUNOINC OF ALL MAJOR EQUIPMENT 
(La OlESa GENERATOR. GENERATOR CONTROL AND 
PROTECTION PANEL AND GENERATOR TRANSFORHOI) AfO 
SHALL BE CONNECTED TO THE GROUNDING GRS USINC 
100mm* INSULATED COPPER CCNOUCTOR AND EXODCRHIC 
WEIDMC PROCESS.

5. MSTAILADON CP NEW CROUNOK SYSTEM WALL BE 
WORKED M1N EOUPRAENT CROUNOMC CCNNECTICN-1 AND 
OETAILS OP CXOTHCRMC RELOWO CCNHECDCN.

6. IP THERE 1$ NO EXSTMG CROLNOINC CfSO CR INSTALLA TON 
CP NEW CROUNOINC SYSTEM AT THE PLANT STE. THE 
SUPPLIER SHALL USE GROUNDING RODS FOR AU ECUIPUCNT 
GROUNOINO AS SHOWN ON EDUPUENT GROUNDING 
CONNCCTION-1

GonOM «IM« CMCIHa

SCALE NTS

EQUIPMENT GROUNDING CONNECTION-1
SOtE NTS

WTlKCMFnOI o«a. I msL

NATIONAL POWER CORPORATX>N
AGHAM ROAD. OtUMAN. QUEZON COY

rr, a«T«ii>TicBi tz»t ms cammtBmiQ w mc n
(■ecu a

LOCATOt eOHOL

DETAILS OF EQUIPMENT GROUND CONNECTION
fTYPICAt DAAWmC>

•T CMO om
■"I*
AORV1

IVptCB »»C»HDW?1l.rtfO<T.
cmjt0on 1
BJC Uih,
l«CH UnW.RB

cMo.na PK03S*6DE-17.002 VhP2lzl»S$«
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unMQuei—1
fill \

iFUSHNO im

L
b
b

o
o
o
CNJ

ooo

roc*f um-11

a a

GENERATOR 
CfRCOT BREAKER 

OjeiClE

+++++++++++++++++++++

6CPJ* UNIT • 1

MEUfUW

DPM

GCPM
□ □□□□

■ GH3 G99 C!3 ■ ^:-0:©

NOTES:
AU. DUOfSONS NO GATED ARE IN UUIUETERS UNIESS
oTHCRwse sREorea
T>C GENERATOR CONTIta AND PROTEC1XM PANO. (CtPP) 
ENCLOSURE 91 ALL BE COLORED RAL 7032 AND ITS STEa 
9CET DtCXNCSS 91 ALL BE AT LEAST ZO inn.
TVe CtPP STALL BE EOUPPED «TH rDUCMNO UNWM 
REOUREWENTS AS 9«(N M THE ORAMNC AND AS SPEOEEO 
N CLAUSE EN-4.9 OP SECDCH M - TECMtCAL 
SPeoncAnoH&
G CCNTROL SYSTEM (ELECTRCMC CONTRX MODULE) 
k. PROTEODON SYSTEM (THE PROTECTION RELAYS SWIM ON 

TTC 9HCL£ LINE DIAGRAM ARE THE UINMUU REOUREO 
PROTECTION)

c. LOCAL/REUOTE SELECTOR STRTCH
d. LOAD SHARING SELECTOR SNITCH FDR BASE AND 

RCCULATINC LOAD FUNCTION OF THE DG SET
G MOM TORINO AND HETERNC SYSTEM (SHAU INOUDE 

DtOTAL POKER METER, BWONG TEMP. HOWTORMC. 
0ISCRE1E ANALOG METDBNO DEMCES/NOICATNC 
NSTRUMEHTS FOR ENCHE PARAMETERS, AND ALARM 
SYSTEM RHOI 91 ALL DISTMCU9) ANY ABNORMAL 
CONOmONS CURMC OPERATION BY MEANS OF MSUAL ANO 
AUOCLE WARNING)

THE SUPPLIER 9IAU COMPLY IWTH HMWU
REOUKHENT FDR THE Ct9P AS SPEOFES N CLAUSE 
EW-4.B OF SECTION W - TECHNICAL SPECFICATIOHS,
TIC SUPPLIER SHALL PROSWE BROCHURES/ CATALOGUES OF 
DC CCPP CONPCNEHTS FOR HETERMC, PROTECTION, 
CONTROL, MONITORING AM SYNCHRCHZATIOH PURPOSES FOR 
APPROVAL or NPC.
THE CCPP SHALL BE DESIGNED NOT TO EXCEED THE 
DUEN90NS SHORN TO FIT MTO NPCTS EnSTHC CONTROL 

.ROOM.
THE SUPPLIER 91 ALL PRCMOE AIL THE NECESSARY 
SOFTWARE FCN Aa THE CONTRa PANEL MODULES. AIL 
UCDISS ANO UPDATES 91 ALL BE PROWOCD FOR THE ICXT 
FIVE YEARS AFTER DC WARRANTY PERIOD AT NO ADOfDONAL 
COST TO
DC CAU ENTRY CF DC CCPP 91 ALL EE REFERRED TO TTC 
TEOMCAL DATA 9CETZ

LEGEND:
CCPP

DPM

ecpM

GENERATOR CONTROL AND PROTECTION PAId 
DIGITAL POKER METER

CENCRATCR CONTROL AM PROTECTION MCCXAE

NATIONAL POWER CORPORATION
AGHAM ROAD, DIUMAN, QUEZON CITY

W4KV. BGMin, rot mg cannMm Of MIAMI ana. otjmiwmo im fof i
LOcanot BOHOL
mi OUTLINE DRAWING OF GENERATOR CONTROL 

AND PROTECTION PANEL (GCPP)
(TYPICAL OAAIWI6I

9r
tno»
OMIMI •qaJ*
wvtm
Oiwrr
uc
VtOi

AICBAKOP^^
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NOTES:

LFTMB ue

o
o
o
CN

I Mi V iMJi i* I wynow »m^I

240 V MA!?I DlSTRieunON PANEL

1. TftS DRAMNC IS FOR BOOMS FWOSS ONLY.
Z Ml OUENSKNS NCHCATED ARC H UUIUHCRS UNICSS 

oTHonec SRCcnco.
3. Tve HAM OISTRfSUnCN RAVQ. CHOBSLRC SIAtL BC COORES 

RAl 70)2 AM) ITS STEEL SHEET THOOIESS 9UU BE AT 
LEAST 2.0 UlUNCTERS

B. 7K CABLE ENTRY CT THE UAIN OtSTRIBUTICM PANEL 9Ua BC 
BOTTCM-riPC

7. THE SUPPUDl SHAU. PROVIOC BROCHURES/ CATAIOCUES OF 
THE HAM DISTRSUDON PANa FCR NPCS APPROVAL

B. THE HAM OISTRIBUTON PANa SHALL BE DCSIOIED NOT TO 
OCEED THE OIUENSIONS AS SHORN TO BE ABLE TO 
ACCOMUOOATE TO NP« CONTAMERZED CCNTRO. ROCU.

». All OklENSlONS PIDICATCD ARE N UUIUETERS UNLESS 
OTHEJtmSE SPtOnCD.

WTUnOMERSCN

NATIONAL POWER CORPORATION 
AGHAM ROAD. DILIMAM, QUEZON COY

MAiVrr, *«T«UATOC TTIT AAO Z 
UVTt tf ■eWJ^AA OHA^ AMAAtwa ttfl AOA I 
MW WTW AM AAMAAMM CM CrUAW i 
•CUMRWTUittCB AACAAM n

UCITCR BOHOL

OUTLINE DRAWING OF 
MAIN DISTRIBUTION PANEL (MOP)

(TYPICAL ORAWMS)
ffV CM 1 »kTf

ttanMo •"■fl 1
vmm 1
PCVfg p*g«yn &«cit itfon
OlVWKT
aet
ICDi

Man PKG33>BDE>17.004 Rcan VltPSIZiMM*
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STATION POYO SUPPLY Fua SOLENCHO VALVE

__K1 ^Kl

K2 [kT]

OFF ON TIME MAGNETIC
DELAY CONTACTCn

FIGURE 1: SPACE HEATER ON
SCALE

STATON POWER SUPPLY

NTS

FUEL SOLENOID VALVE

K2 [kT]

OFF ON TIME MAGNETC
DELAY CDNTACTOR

FIGURE 2: SPACE HEATER OFF
SCALE NTS

NOTES:
1. !PAa ICATDt IS M VCAATKH IKN THE DCEL-COCUTm (DC) 

SET IS NOT N CfTRAKH/SHUTDOM. KN THE OS SET SAITS COM 
« WT OUT Of CfOAIKJN. THE fOLCWNS SEWS HAPPEN TO THE 
SPACE ICATEN CSCUT (IEft» TO nCUPE 1>
(1) THE NCNWAUT OPEN CONTACT (SV) INTERLOCKED TO O’CRATm: 
RELAYS) OF FUEL SOLCNQO VAITE (rsv) HU OCSt
(2) EKROZE TIC 1W DELAY RELAY
(2) THE NCRUAUY CPEN U CEHTACT Ml OOX ALTmOmie TIC
CCNTACTCR ri-AJO POW* UP THE SPACE WATE^ANO
(1) AM) SWTOI TIC CREEN (CFO KKATW UOIT TO RED (CN).

NOTE; *€N TIC CSCRATCM fS SAIT OOW. TIC CENERATDR IS SIU 
HOT. UCOATE OPERAnCH OF SPAS ICAIER B UNNECESSARY. TIC 
ThE DCUY RELAY 9UU K SET TO A PREDCTERUMED TIC eCnPE 
TIC SPACE ICATER ML OPERATE,

2. SPACE HEATER IS NOT M OPERA DON «CN DCSEL*CDCRATCR SET B 
M CPEUTCN/DlMNMS. WCN TIC DC sn B STARTED OR PUT H 
CPERATKN. TIC FDUOPW SEWS HAPPEN TO TIC SPACE WATER 
ORCUT (REFER 10 FKURE 2)
(1) TIC CLOSED CCNTACT ($») NTERLDOCD TO CPCRATNC FELAY(S) 
CP FUEL SCLENOD VAIW (FSV) Ml CPOt
(2) OE-OCRa2W TIC IK DELAY RELAY XT.
(2) TIC CUBED K2 CCNTACT Ml CPEN AM} CC-OCRCCMC TIC 
CWTACW riL AM)
(4) Ce>OCRCQE DC SPACE ICATER. AW SMTOI THE RED (DN) 
KACATHC UCNT TO CREEN (CFr).

wfwcFicvaiji

NATIONAL POWER CORPORATION
AGHAM ROAO, OIUMAN. OUBON CITY

JlOtm HW' CLCmKAL

SPACE HEATER DETAfLS
(TYP1CA4 CWAVVMO)

•r CHO OAT(

nUKH
fCVViKD
CMIMCHI
as. '
IC91

cxolo PKG3J-BDE-17.005 vRcaiavhPEIZlsesSp
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ICC
602SS
60044
6007)
60076
60060
61409

60S02

NTPA

772

ASTU
GO

9001

9002 
^ rec

•TDM41KNAL OECOtO-TEONCM. COHUSSCN 
oicrmcAi raurs 
Mi»uwOfr TDMsroaiDt
MSUIATON COOROtHAnON
P09ER WAwromcs. parts t-2
HOH vaTACE TEST TEOMOUE
LOW WiTACC 5MTCHCEAR AM) CWTRDICCAR ASSCUSUES
P09ER CASUS MTH EXTRACT MSUIATKH AND TtCR ACCESSCRIES FOR RATES 
VOLTAGES PARTS T ft 2
NASONAL FIRE PROTECTIOH ASSOCIATION

STANDARD METHOD CT TEST FOR FIRE ANO SMOKE CHARACTERISTICS OF WIRES AM) 
CASUS

AMERICAN SOCIETY FOR TESTHC AND MATERIALS 
vriERNATIONAL STANDARDS ORGANIZATION

OUAUTY STSTEU HCOa FOR OUAUTY ASSURANCE M OESKH/DE«LOPUENT. 
MANUFACTURE AM) TESTNG

OUAUTY SYSTEM MCCEL FOR OUAUTT ASSURANCE N PRCCUCTION, INSTALLATION ft 
SEJMONC

PHLPPINE EUCTRlCAL COOE

1 THE SUPFUDFS EOUPICHT TO 8£ SURfUD SWl. BE SU&ECT TO Ail TESTS AHJ tBPECTHW TO ENSURE THE 
SATI7ACT0RY PERFOaUNCE OF Alt TVC EOUMNT. Ail THE TESTS ANO RGPECTICN SHAU BE DONE WITH NO 
ADOITICNAL COST TO NPC ANO SHAU GE COMRUANT TO DC RECUIREHENTS OF TMS TENDER;

0. EW-4.14 - KSPECTCH ANO TESTNG FOR AC GENERATORS

b. EH-tJO - FACTORY ASSEMBLY AND TESTS

6 NCM'COUPUANCE TO THE REOUIREUCNTS STATED H TNG TENDER SHAU BE CRCVHOS FOR DGOUAUFICATCN.

NATIONAL POWER CORPORATfON
AU3HAA4 ROAO. OILMAN. QUEZON CITY

’•04CT'

UCATIClt SOHOL

TIM
GENERAL NOTES

^ICl lWXfC9MEBt fV on. ■CO

ft on
cmocD
mm

envMon
Me
TCH

MMITIS 
iiimritifi* ejri

vtm/rt.
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GENERAL NOTES:

1. 1>C CEMRATOR 6EARINCS SHAU BE DE9CNE0 TO AUOW MNIUAI STRESS NOUCED N THE 9un. CEHCRATCRS 
RATED Knew ANO eaow shau have a shoe or ooubu bearing ocsgn.

2, SPACE HEATER SHAU BE PGTAIUO CM THE ALTERHATCR RAME TO UANTAM TEMPERATURE OF THE 
ALTERNATOR ABOVE THE KW POINT HMU NOT IN USt PCRER SUPPLY SHAU BE 120/2I0VAC SHGU PHASE 
AND 9IAU BE SOURCED FROM THE RIANT AVARABU POICR SUPPLY. AUTOMATIC CONTROL ANO NHCATMO 
LIGHTS FDR SPACE HEATER SHAU BE HTECRATED M TIC GEHCRATOR CONTRK ANO PROTECTION PANU 
(CCPP). IT SIAU BE FURNISHED COMPUTE WITH AU NECESSARY RELAYS AND CONTACTCRS FOR AUTOMATIC 
OPERATION.

DC SPACE HEATER 9IAU AUTOUATICAUY TURN-ON AT PREDETERMIHED TMC DELAY WHEN TIC GOCRATDR G 
9VT00m TO AVOID UHNECESSNTY OPERATION WHEN TIC ALTERNATOR G STU HOT. UKEWGE, A RELAY SHAU 
BE PROVTOED AS MEANS TO AUTCHATICAUY TURK-CFF TIC S»AC£ ICATER OPERATION »CN THE CETCRATCR 
STARTS RUNNMa

A MANUAUY 2-POU OPERATED tJRCUlT BREAKER WAU BE PROVTOED TO CPEH ANO CLOSE BOTH SOES OF 
THE ORCUT FOR HAMTENANCC PURPOSE.

1 TEMPERATURE DETECTORS 94AU BE PROVTOED M THE STATOR SLOTS AND AT THE END OF THE VEHHATING 
DUCTS ARRANGED TO RECEIt tCAT FROM TIC HOTTEST SPOT OF THE WINOIHOS WITH APPROPBATE CONTACTS 
FOR MOMTORNG. ALARM, OETECDCN ANO PROTECTION OF THE WNONGS PROVCED AT DC CCPP. AT CERTAM 
PRE-SET TEMPERATURE (ALARM SETTNC), TIC TEMPERATURE DETECTOR ML TRICCtR AN ALAW SO THAT AN 
AOJUSTMEKT CR ACDON BCTORE ANY MSUUDm DAMAGE OCCURS HAT GE OCNE. TIC ORCUT BREAKER FOR 
TIC ALTERNATOR WIU AUTOUATICAUY TRIP W THE EVENT THAT THE TEMPERATURE DOECTCRS MEASURE DC 
WIHOWC TEMPERATURE TO BE ABM THE (SHUTDOWN SETTING) VALUE

4. AU WORKS TO BE DONE AND EOUIPUCNT TO BE SUPPLIED SHAU BE N COMPLIANT TO DC LATEST PROVSIONS 
OF DC FOUOWM) STANDARDS;
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AMERICAN NATIONAL STANDARDS HSD7UTE AND/OR INSTnUTE OF EUCTRlCAL ft 
EUCTRONC ENOCZRS

NADONAL ELECTRICAL MANUFACTIRERS ASSCQATICH 
STANDARD FDR MOTORS AW GENERATORS

THERMOPIASDC-NSULATEO WIRE ANO CABU FOR THE TRANSMGSON ANO 
DGTRIBUTICW OF EUCTRICAl ENERGY

MOLDED CASE CaiCUT BREAKER

NDUSTRIAL CONTROLS AND SYSTEMS: CCNTRCUERS, CONTACTORS ANO OVERLOAD 
RELAYS RATED 600 VOLTS

GENERAL STAWAR05 FD) 90USTBAL CONTRa ANO SYSTEMS 
MOTORS AND GENERATORS

SAFETY STANDARD FOR CCNSTRUCDON ft GUIDE FDR SEUCTCN, INSTAUADCH ANO 
USE OF ELECTRIC MOTORS AND GENERATORS

UNDERWRITERS LABORATORCS, INC (AU PARTS APPLY)

RUGSCR-NSULATED WIRES AND CABLES

DCRUCnASDC 9SRATED THRES ANO CABLES

POUSTBAL CONTRX EOUPUENT

UACHMC TOa WIRE (VTW) FOR STRANDED CCNDUCTDR ONLY


