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SECTION I - INVITATION TO BID

SUPPLY. DELIVERY, INSTALLATION, TEST. ANO 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS, 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN T BANGALAW IS., 
BANGUINGUI, SULU

MlnP2l212955e

SECTION I

INVITATION TO BID

NATIONAL POWER CORPORATION l-l



1.

National Power Corporation 
INVITATION TO BID 

PUBLIC BIDDING - BCS 2022-0277

The NATIONAL POWER CORPORATION (NPC), through its approved Corporate Budget 
of CY 2022 intends to apply the sum of (Please see schedule below) being the Approved Budget 
for the Contract (ABC) to payments under the contract. Bids received in excess of the ABC shall be 
automatically rejected at Bid opening.

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

Conference
Bid

Submission / 
Opening

ABC/ Amt. of 
Bid Docs

S4-PIC22-001 /
PB220111-HG00512 (PB3)

Supply, Delivery,
Installation, Test and 
Commissioning of 2 x 30 
kW Modular Diesel
Gensets, Associated
Electrical Equipment & 
Balance of Plant for the 
Electrification of New Area 
in Paarol Island,
Banguingui, Sulu

Supply, Delivery, 
Installation, Test and 
Commissioning or 
Construction of Power 
Facilities, Installation, 
Test and
Commissioning of 
Diesel Generating set/s 
with at least one unit 
capacity of 30kW Prime 
or Continuous Power w/ 
power transformer/s of 
at least 50 kVA rating

19 May 
2022 

9:30 A.M

31 May 
2022 

9:30 A.M
P 20,298,125.00/ 
P 25,000.00

S4-PIC22-006 / 
PB220407-HG (PB2)

Supply, Delivery,
Installation, Test and 
Commissioning of 2 x 30kW 
Modular Diesel Gensets 
and Associated Electrical 
Equipment and Balance of 
Plant for the Electrification 
of New Area in Bangalaw 
Island, Banguingui, Sulu

Supply, Delivery, 
Installation, Test and 
Commissioning of 
Diesel Generating set/s 
with at least one unit 
capacity of 30kW Prime 
or Continuous Power 
with power
transformer/s of at least 
50 kVA rating

19 May 
2022 

9:30 A.M

31 May 
2022 

9:30 A.M

P 20,120,300.00/ 
P 25,000.00

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

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

AFG-LOG-002.F03 
Rev.No.O 
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Invitation to Bid - BCS 2022-0277

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

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

S4-PIC22-001 Two Hundred Forty (240)
Calervlar Days Fifteen (15) Years

S4-PIC22-006 Two Hundred Forty (240)
Calendar Days Fifteen (15) Years

7.

3. Bidding wll conducted through open competitive bidding procedures using a non-discretionary 
passnair cntenon as specified in the 2016 revised Implementing Rules and Regulations (IRR) of 

Republic Act (RA) No. 9184.

Biding is resWd^ to Filipino citizens/sole proprietorships, partnerships, or organizations with at least 
si>^ percent (60%) interest or outstanding capital stock belonging to citizens of the Philippines and to 
atizens or organizations of a country the laws or regulations of which grant simiiar rights or privileges to 
Rlipino citizens, pursuant to RA 5183. K"vi.oyC5> tu

4. Prospective Bidders rnay obtain further information from National Power Corporation, Bids and Contracts
AM*DJnSf>eCt 016 Biddin9 Documents at the address given below during office hours 

(o.OOAM to 5:00PM), Monday to Friday.

5. A wrnplete set of Bidding Documents may be acquired by interested Bidders from the given address and
websrte(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 bas/tH nn 
the grounds provided under Section 41 of R.A. 9184 and its Revised IRR. -------------------

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

Only roistered bidder/s shall be allowed to participate for the conduct of virtual pre-bid conference. 
follov?ngtered b dders may attend the Pre-Bid Conference at the Kaftao Room, NPC subject to the

a.

b.

Only a maximum of two (2) representatives from each bidder / company shall be allowed to 
participate during the virtual pre-bid conference.
A “No Face mask / No Entry" policy shall be Implemented in the NPC premises. Face mask shall 
be 3-ply surgical or KN95 mask type.

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

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

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

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

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

AFG.LOGO02.F03 
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Invitation to Bid - BCS 2022-0277
1°. The National Power Corporation reserves the right to reject any and all bids, declare a failure of biddinq, 

.the.cfLnlra<lt anylime Prior to contract award in accordance with Sections 35.6 and 41 of 
bidderc6 reVISed RR 0f R A‘ No‘ 9184, without thereby incurring any liability to the affected bidder or

11. For further Information, please refer to:

Bids and Contracts Services Division,
Logistics Department

BIR Road cor. Quezon Avenue 
Diliman, Quezon City
Tel Nos.: 8924-5211 and 8921-3541 local 5361 
Fax No.: 8922-1622
Email; bcsd@napocor.gov.ph / bcsd_napocor@yahoo.com

12. You may visit the following websites:

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

ATTY. T. TEVES
Vice President, Po\^j^ Engineering Services and 

Chairman, Bids and Awards Committee

AFG-L06-002.F03 
Rev.No.O 
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SECTION II - INSTRUCTION TO BIDDERS
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BID DOCUMENTS

SECTION II - INSTRUCTIONS TO BIDDERS

SUPPLY. DELIVERY. INSTALLATION, TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS. 
ASSOCIATED ELECTRIC EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS.. 
BANGUINGUI. SULU

MinP21Z1295Se

SECTION II - INSTRUCTIONS TO BIDDERS

CLAUSE NO.

TABLE OF CONTENTS 

TITLE PAGE NO.

I

I
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2. FUNDING INFORMATION........... ..........................................  i
3. BIDDING REQUIREMENTS...................................................................................... 1
4. CORRUPT, FRAUDULENT, COLLUSIVE, AND COERCIVE PRACTICES............. 1
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7. SUBCONTRACTS. . . . . .     2

8. PRE-BID CONFERENCE. . . .     3

9. CLARIFICATION AND AMENDMENT OF BIDDING DOCUMENTS........................3
10. DOCUMENTS COMPRISING THE BID: ELIGIBILITY AND TECHNICAL
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11. DOCUMENTS COMPRISING THE BID: FINANCIAL COMPONENT...................... 3
12. BID PRICES....................    4

13. BID AND PAYMENT CURRENCIES......................................................  4
14. BID SECURITY......................................... 4
15. SEALING AND MARKING OF BIDS.........................................................................5
16. DEADLINE FOR SUBMISSION OF BIDS................................................................. 5
17. OPENING AND PRELIMINARY EXAMINATION OF BIDS...................................   5
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21. SIGNING OF THE CONTRACT.................................................................................6
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BID DOCUMENTS

SECTION II - INSTRUCTIONS TO BIDDERS

SUPPLY. DELIVERY. INSTALLATION. TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS 
ASSOCIATED ELECTRIC EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS. 
BANGUINGUI. SULU

MinP2121295Se

SECTION II - INSTRUCTIONS TO BIDDERS

1. Scope of Bid

The National Power Corporation (NPC or NAPOCOR) wishes to receive Bids for the 
SUPPLY, DELIVERY, INSTALLATION, TEST, AND COMMISSIONING OF 2 X 30 
KW MODULAR DIESEL GENSETS, ASSOCIATED ELECTRIC EQUIPMENT & 
BALANCE OF PLANT FOR THE ELECTRIFICATION OF NEW AREA IN 
BANGALAW IS., BANGUINGUI, SULU, with identification number MinP21Z1295Se.

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

2. Funding Information

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

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

3. Bidding Requirements

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

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

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

4. Corrupt, Fraudulent, Collusive, and Coercive Practices

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

NATIONAL POWER CORPORATION IMTB-1



BID DOCUMENTS

SECTION II - INSTRUCTIONS TO BIDDERS

SUPPLY. DELIVERY. INSTALLATION. TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS, 
ASSOCIATED ELECTRIC EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS., 
BANGUINGUI. SULU

MinP21Z1295Se

5. Eligible Bidders

5.1.

I

5.2.

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

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

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

6. Origin of Goods

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

7. Subcontracts

5.3.

7.1.

7.2.

I 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.

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

NATIONAL POWER CORPORATION ll-ITB-2



BID DOCUMENTS

SECTION II - INSTRUCTIONS TO BIDDERS

SUPPLY. DELIVERY, INSTALLATION, TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS 
ASSOCIATED ELECTRIC EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS.. 
BANGUINGUI. SULU

MinP21Z1295Se

I

8. Pre>Bid Conference

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

9. Clarification and Amendment of Bidding Documents

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

10. Documents comprising the Bid: Eligibility and Technical Components

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

^0.2. The Bidders SLCC as indicated in ITB Clause 5.3 should have been completed 
within Fifteen (15) Years prior to the deadline for the submission and receipt of 
bids.

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

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

11. Documents comprising the Bid: Financial Component

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

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

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

NATIONAL POWER CORPORATION

J1 ll-ITB-3



BID DOCUMENTS

SECTION II - INSTRUCTIONS TO BIDDERS

SUPPLY, DELIVERY, INSTALLATION, TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS, 
ASSOCIATED ELECTRIC EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS-. 
BANGUINGUI, SULU

MinP21Z1295Se

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

12. Bid Prices

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

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

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

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

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

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

b. For Goods offered from abroad:

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

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

13. Bid and Payment Currencies

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

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

14. Bid Security

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

NATIONAL POWER CORPORATION ll-ITB-4



BID DOCUMENTS

SECTION II - INSTRUCTIONS TO BIDDERS

SUPPLY. DELIVERY, INSTALLATION. TEST, AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS, 
ASSOCIATED ELECTRIC EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS.. 
BANGUINGUI, SULU

MinP2121295Se

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

I

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 rneans, 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. 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.

NATIONAL POWER CORPORATION ll-ITB-5
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I

I

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

19.3. 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 
BPS for purposes of the NFCC computation pursuant to Section 23.4.2.6 of the 
2016 revised IRR of RA No. 9184. The NFCC must be sufficient for the total of 
the ABCs for all the lots or items participated In by the prospective Bidder.

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

19.5. Except for bidders submitting a committed Line of Credit from a Universal or 
Commercial Bank in lieu of its NFCC computation, all Bids must include the 
NFCC computation pursuant to Section 23.4.1.4 of the 2016 revised IRR of RA 
No. 9184, which must be sufficient for the total of the ABCs for 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.

I
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SECTION III - BID DATA SHEET
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SECTION III - BID DATA SHEET

SUPPLY. DELIVERY, INSTALLATION, TEST. AND 
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MifiP21Z1295Se

SECTION III - BID DATA SHEET
ITB

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

Test and Commissioning or Construction of Power Facilities, Installation, Test 
and Commissioning of Diesel Generating set/s with at least one unit capacity of 
30 kW Prime or Continuous Power with power transformer/s of at least 50 kVA 
rating.

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

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

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

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 during 
Post-Qualification:

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

2. Certification coming from the project owner/clienl 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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10.5

12

14.1

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) shali inform the BAC in writing prior to the bid opening for 
records and documentation purposes Faiiure to do so shall be a ground for 
disqualification/non-acceptance of its bid.

Bidders shaii 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 Mechanicai Works and 
Sections E-1.0 and E-2.0 for Eiectrical Works, Section Vi - Part II Technical 
Data Sheets.

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

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

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

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

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

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

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

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

DESCRIPTION ABC fPhP)
a. Generating Set(s) 3.527,500.00
b. PowerTransformers 1.723.000.00
c. Other Mechanical Works 1.582.800.00
d. Other Electrical Works 5.728,500.00
e. Civil and Architectural Works 4.941.300.00
f. Spare Parts 1.760.200.00
q. Miscellaneous Work 857,000.00

TOTAL ABC 20,120.300.00.00

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

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

Fuel Consumption Cost;

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

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

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

19.5

20.1

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

Additional documents to be submitted during Post-Qualification:

a. Contract/Purchase Order and/or Notice of Award for the contracts stated in 
the List of all Ongoing Government & Private Contracts Including Contracts 
Awarded but not yet Started (NPCSF-GOODS-02);
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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 
manufacturer’s technical coordinator or specialist with 
interface throughout the contract duration.

address of 
whom NPC

the
can

e. The name, address, contact person and number of the Bidder’s Local Service 
Center in the Philippines declared in the Bid Proposal, that will efficiently cater 
to the maintenance, repair, and spare parts requirements of the supplied 
unit/s during the warranty period as prescribed in the Conditions of Contract 
and/or Technical Specifications. Bidders shall also submit the Bio-dala/work 
experience of at least two (2) of its personnel in the Local Service Center. A 
certification from Manufacturer/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 unil/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.

20.2

21.2

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

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

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 ali procurement 
activities, the advertisement, posting, or invitation of which were Issued after the 
effectivity of the said amendment.

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

2. Advance Payment and Terms of Payment

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

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

3. Performance Security

3.1.

3.2.

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.

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

4. Inspection and Tests

The Procuring Entity or its representative shall have the right to Inspect and/or to test 
the Goods to confirm their conformity to the Project specifications at no extra cost to 
the Procuring Entity In accordance with the Generic Procurement Manual. In addition 
to tests in the SCC, Section VI (Technical Specifications) shall specify what 
inspections and/or tests the Procuring Entity requires, and where they are to be
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conducted. The Procuring Entity shall notify the Supplier in writing, in a timely 
manner, of the identity of any representatives retained for these purposes.

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

Warranty

5.1

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.

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.
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I

GCC
Clause

1 Delivery and Documents -

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

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

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

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

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

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

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

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

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

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

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

For Goods supplied from abroad:

Upon shipment, the Supplier shall notify the Procuring Entity and the insurance 
company by e-mail the full details of the shipment, including Contract Number, 
description of the Goods, quantity, vessel, bill of lading number and date, port 
of loading, date of shipment, port of discharge etc. Upon delivery to the Project 
Site, the Supplier shall notify the Procuring Entity and present the following 
documents as applicable with the documentary requirements of any letter of 
credit issued taking precedence:
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(i) Original and four copies of the Supplier’s invoice showing Goods’ 
description, quantity, unit price, and total amount;

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

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

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

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

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

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

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

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

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

a.

b.

c.

d.

e.

f.

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

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

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

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

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.

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

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 sirfficient time to permit the Procuring Entity to 
procure needed requirements; and

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

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

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

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

Packaging -

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

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

I
I
I

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

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

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

Transportation-

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

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

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

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

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 irrevocabie letter of credit or bank guarantee issued by a Universal or 
Commercial Bank. The irrevocable letter of credit or bank guarantee must be for 
an equivalent amount, shall remain valid until the goods are delivered, and 
accompanied by a claim for advance payment.

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

The terms of payment shall be as follows:

1) For Supply and Delivery Pay items:

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

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

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

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

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

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

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

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

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

______ delivery payment shall be charged against the advance payment and
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the remaining advance payment will be fully recouped from the 
succeeding claims.

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

1.

4.

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

I. Company Name
ii. Correct amount of the Bond
iii. Contract/Purchase Order Reference Number
iv. Purpose of the Bond:

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

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

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

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

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

ill. 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.

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 - ATRO)

Where:
GRO X 2

TCP- Total Contract price for one DC Set (Item 1 of the Bid Price Schedule)
A TRO= Actual Tested Rated Output of the DG Set at site corrected to ISO 3046 

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

2. Penalty for Failure to Meet Guaranteed Fuel Rate

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

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

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

Where:

APR = Actual Fuel Rate for each DG Set at site corrected to ISO 3046 
_______________ conditions, li/kW-hr
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GFR = Guaranteed Fuel Rale 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 transformer guarantees.

The penalty to be imposed to the Supplier shall be in accordance with 
Section VI - Part I. Technical Specifications (Electrical Works).___________
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PART 1 - TECHNICAL SPECIFICATIONS

GW-GENERAL WORKS
GW-1.0 GENERAL

This section covers the general technical requirements for furnishing all labor, 
materials, supplies, tools and equipment 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 2 x 30 KW Modular Diesel Gensets, Associated 
Electrical Equipment & Balance of Plant for the Electrification of New Area 
in Bangaiaw Is., Banguingui, Sulu.

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 Worlds 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. -

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 obseive 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.
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6W*1.1 Project Description

The Project calls for site development as required, supply, delivery, installation, 
test, and commissioning of Two (2) Sets of Modular Diesel Generator Sets and 
auxiliaries including its associated electrical equipment.

Each generating set shall be designed for Prime Duty Operation as defined in 
ISO 8528, capable of delivering the 30 KW measured and/or adjusted to the 
Specified Reference Site Conditions as described in Clause MW-4.1 of the 
Mechanical Works specifications.

Each diesel engine shall be designed to bum 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 
weatheiproof 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 inside in a containerized/pre-fabricated control 
house.

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 other generating sets (future) of different make and 
capacity.

GW-1.2 Project Location

The project shall be located in a new site at Bangalaw Is., Banguingui, Sulu.

Table 1.2 below shows the existing mode of transport from port of Manila to the 
plant site/location, subject to verification by the Supplier.

TABLE 1.2

EXISTING M0DE0FTRA^ SPORT FROM PORT
PUNT I 2 3

1. Bangalaw Is.,
Banquingui, Sulu Manila Pier S-Zamboanga

Pier S-Bangalaw Is.,

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

GW-1.3 Project Duration

The Supplier shall complete the works as specified within Two Hundred Forty 
(240) Calendar Days which shall become effective from receipt of the Notice to 
Proceed. The total contract period is inclusive of twenty (20) rainy/unworkable 
days, considered unfavorable for the execution of works at site.
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GW-2.0 SCOPE OF WORK 

GW-2.1 General

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

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

The Supplier shall be responsible for visiting the project site and thoroughly 
investigate and familiarize himself with all the conditions at site, the surrounding 
area and take particular reference to its accessibility, means of communication 
and transportation, determine possible sources of materials and equipment to be 
supplied/utilized during the project execution, verify the actual scope of works 
and relative costs, and all othe*’ factors that could hamper the smooth execution 
of the contract.

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

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

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

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

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

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

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

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

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

GW-2.2 Architectural Works

a) Supply and Installation of complete one (1) unit twenty (20) feet 
Prefabricated Container/Control House;

b) All insulation works;

c) Ceiling W'orks;

d) Fenestration Works;

e) Concrete and Masonry Works;

0 All painting works;

g) Alt other works and services required to complete the project 

GW-2.3 Civil Works

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

c)

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

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

d) Complete construction of concrete foundation for 2x30kW modular 
generator sets and transformers including anchor bolts/machine bolts to 
ensure proper anchoring and installation;

e) Complete construction of daytank and water lank foundations including 
steel supports and anchor bolts to ensure proper anchoring and 
installation.

f) Furnishing and installation of drainage systems and appurtenant structures;

g) Fabrication and erecfion/installation of structural steel supports for elevated 
water storage tank and fuel oil day tanks;

h) Complete construction (erection/installation) of flag pole, perimeter and 
seclusion fences, guard post, concrete walkway and entrance gate;

i) Laying gravel surfacing (150mm thick) at the switchyard area and genset 
area;

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

i

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

GW-2.4 Mechanical Works

The scope of work shall cover the supply, delivery, installation, test and 
commissioning of the diesel engine-generator set and Its auxiliaries including 
balance-of-plant. but not limited to the following:

a) Two (2) units of 30 KW (Guaranteed Prime Power Output) Modular Diesel 
Generating set. 1800 rpm. In-line multi-cylinder, 480 V, 3-phase, 60hz, 
tijrbocharged 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;
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b) Two (2) sets of 1,000-liter fuel oil day tanks complete with manhole, inlet 
and outlet nozzles, nozzles for vent, oveiilow, drain and level 
gauge/switch, and structural supports;

c) One (1) lot Fuel Oil Piping System complete with valves, strainers, pipe 
and fittings, gaskets, fianges, bolts and nuts, pipe supports and other 
required accessories to complete the piping systems for the fuel oil 
unloading, transfer of fuel oil to day tanks, day tanks to and from diesel 
gensets (supply and return), waste waler/oil from powerhouse drain pit to 
oil water separator including necessary excavation, backfilling and asphalt 
jute application to embedded pipes;

d) One (1) lot of Well Drilling Works consisting of casing installation, well 
development, pumping test and disinfection;

e) Two (2) sets of Fuel Oil Hand Pumps complete with accessories;

0 One (1) set of Elevated Water Storage Tank (polyethylene), 600 liters 
capacity complete with accessories and jetmatic hand pump; i

g) One (1) lot of Domestic Water Supply Piping System, including valves, 
pipe, fittings, pipe supports, excavation and backfilling of embedded pipes 
and other pipe accessories including disinfection of the system;

h) One (1) unit of Inverter/Window type Air Conditioner. 11,500 kJ.^h minimum 
cooling capacity for control house and One (1) unit of Wall mounted 
Exhaust Fan for 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, all complete with mounting accessories and controls;

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

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

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

l)

m)

GW-2.5 Electrical Works

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

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

Supply, installation and test of Two (2) 30 KW. 480v. 3-phase AC Generators 
and associated auxiliary equipment;
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a) Supply, installation and test of Two (2) Generator Control and Protection 
Panels equipped with monitoring, metering, control, protection and 
synchronizing equipment/devices:

b) Supply, installation and tost of Two (2) 50 kVA. 480V/13.8 kV, 3-phase, 60 
hz Generator Transformers;

c) Supply, installation and test of One (1) 15kVA, 7.97 kV/240 V, 1-phase, 60 
hz Station Service Transformer:

d) Supply, installation and test of 15 kV Automatic Circuit Recloser;

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

f) Supply, installation and test of Kilowatt-Hour Demand Meiers and 
associated Instrument Transformers and accessories;

g) Supply, installation and test of Bus Conductor and Line Materials and
Hardware: (

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

i) Supply, installation and test of Grounding System;

j) Supply, installation and test of Lightning Protection System:

k) Supply, installation and test of Lighting and Power System and 
accessories;

l) Supply, installation and test of Conduit; ,

m) Supply and delivery of Special Tools; ’

n) Job Site Cameras to be installed before the construction and/or installation 
of all the equipment complete with all necessary accessories as specified 
in relevant technical specifications:

o) 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) Supply and delivery of Spare Parts required during the warranty period 
including labor and travel time necessary for repair works (consumables are 
by supply and delivery only). The supply shall include spare parts specified 
in the Technical Specification and Technical Data Sheets and those to be 
consumed and/or replacement parts required during the test and 
commissioning and the duration of the warranty period;
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b) Supply and delivery of Special Tools and Appliances as specified in the 
specification or technical data sheets and as recommended by the 
manufacturer including tool box required for start-up, test and commissioning, 
operation and normal maintenance. It shall include one (1) set of laptop 
Portable Computer needed in programming the genset control setting 
complete with licensed software of genset control system and 
electronic/digital governing system including other digital components that 
require exclusive programs from the Manufacturer and/or Supplier with free 
update throughout the operating life of the genset:

c) Provision of fuel oil. lubricating oil, lubricants, chemicals, coolant and other 
consumables required during initial filling, start-up, test and commissioning.

Cost of fuel consumed during the start-up, pre-testing/pre-commissioning and 
re-test of the performance test shall be borne by the Supplier. Fuel 
used/consumed during the performance and reliability tests (where 
generated loads are already exported to the grid/consumers) shall be 
supplied by NPC;

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

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

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

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

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

g) Provide the services of competent engineer/s and/or technical staff/s from the 
equipment Manufaclurer/Supplier or his authorized local representative to be 
assigned at the plant to conduct relative activities during the period of test 
and commissioning.
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The services shall include plant visits of not less than two (2) days In two (2) 
separate visits which will coincide on the first two (2) scheduled periods of 
preventive maintenance (every 250 hours or per manufacturer's 
recommended hours) of at least one generating set during the warranty 
period to perform the services as described in the relevant clause of this 
specification. This shall include any maintenance/repair services rendered 
upon request of NPC in the event of any abnormality occurs within the 
warranty period. The costs of said services shall be included in the bid price 
proposal;

h) Conduct test and commissioning of the diesel generating sets including 
balance o', plant 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:

i) Submit five (5) sets of drav/ings and documents for NPC's approval prior to 
procurement of materials and equipment such as dimensioned assembly 
drawings of generating sets and its auxiliary equipment, sound attenuated 
and weatherproof enclosure, schematics and wiring diagrams, control and 
protection panels, transformers, interconnecting diagrams identified by 
terminal numbers and equipment foundation details. Submittal shall include 
seven (7) sets of approved operation and maintenance manual to be 
submitted prior to test and commissioning. Plant site with generating sets of 
different model/ralings shall be supplied wilh respective seven (7) sots or O & 
M Manuals. 0 & M manuals shall include Part List and Preventive 
Maintenance Schedule during the operati.ng life of the generating sets and 
other information specified in the relevant sections of this specification;

j) Corrosion protection and painting:

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

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

m) 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.
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GW-3.0 DESIGN AND DUTY CONDITIONS

GW-3.1 Site Conditions

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

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

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

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

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

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

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

GW-3.2 Earthquake and Wind Design Requirements

Plant and equipment may be subjected to both horizontal and vertical seismicalty 
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 all 
equipment, or its supporting structure which has modes of vibration or
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GW.3.4

components 'vith modes of vibration with a natural period longer than 0.1 
seconds be identified.

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

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

GW-3.3 Sound Control

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

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

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

Emission Standards
The diesel-generating unit/s shall also comply with the Emission StaJdards of 
the Philippine Clean Air Act. including but not limited to the following: |

Pollutant
Max.

Permissible
Limit

(mg/Ncm)

Method of 
Sampling Method of Analysis

NOx 2000 as N02 USEPA Methods 1 thm
4 & Method 7

PhenoWisulfonic Acid Method or 
as per sampling method

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

appropriate
As per sampling method

CO 500 as CO USEPA Method 3
Or 10 Orsat Analysis orNDIR

Particulates 200 USEPA Methods 1 
through 5 Gravimetric per sampling method
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GW>3.5 Fuel Specifications Requirement

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

Property Unit ASTM Method Min. Max.

1. Density® 15C kg/L D-1289 0.82 0.88
2. Kinematic Viscosity @ 40 °C cSt D-445 1.7 5.5
3. Flashpoint °C (°F) D-93 55(131)
4. Pour Point °C (°F) D-97 10(50)
5. Cloud Point °C (°F) D-2500 16(60.8)
6. Ash %wt. D482 0.01
7. Sulfur % wt. D-4294/D-129 0.3
8. Water & Sediment % vol. D-2709 0.1
9. Wafer Content (by distillation) % vol. D-95 0.1
10. Calorific Value

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

j 11. Others

a) Distillation Temp. 90% Recovery oc D-86 370
b) Carbon Residue, 10% Bottoms %wt. D-4530-85 0.35
c) Cetane Index D-976
d) ASTM Colour D-1500
e) Sediment (by extraction) % wt. D-473 0.01

11. Others
a) Distillation Temp. 90% Recovery OC D-86 370
b) Carbon Residue, 10% Bottoms %wt. D-4530-85 0.35
c) Cetane Index D-976 45
d) ASTM Colour D-1500 5.0
e) Sediment (by extraction) % wt. D-473 0.01
f) Copper strip corrosion, 3h at 50 

°C ASTM D-130 No. 1

g) FAME content % vol. PNSEN 14078 
modified 1.7

h) Methyl laurafe(C12 ME) % v/t. PNSEN 14331 
modified 0.8

i) Free Wafer % vol. 1.0

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

GW>3.6 Torsional Critical Speeds

The Supplier s! .all ensure that the torsional vibration conditions of the units under 
dynamic conditions are satisfactory. Calculations shall bo produced, if called for.
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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 diesel engine generator unit shall be capable of providing the specified 
Prime Power Outf3ut under the most adverse ambient condition as specified in 
the technical specifications.

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

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

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

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

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

Each diesel generator unit shall be designed for remote start-up and speed 
control including automatic and manual control. It shall be equipped with all 
necessary instrumentation to provide adequate monitoring and control of the unit 
under all operating conditions including “standby".

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

Each diesel-generator unit shall be capable of operation at fraction of its rated 
speed and at no load for reasonable periods of time as recommended by the 
Manufacturer. If the speed at which idle operation is pennissible 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 wth the generator excitation limits to ensure that the generator does 
not suffer damage due to over excitation, continuous field flashing and other 
frequency related events.
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Each diesel engine generator shall be capable of starting from the “cold 
condition" condition, and of operating for specified time {to be specified by the 
Supplier) undui load, without AC power available for motor-driven auxiliaries, if 
applicable.

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

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

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

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

C.1 Full short-time load rejection; plus

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

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

GW-3.8 Power System Characteristics

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

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

a) Voltage variation

b) Frequency variation
: +5% Nominal Voltage: 480 volts, 3- phase 

: +5% Nominal Frequency: 60 Hz

GW-3.9 Service Life

The diesel-generator unit and its auxiliary equipment shall be designed based on 
a minimum service life of ten (10) years or 61,000 running hours. Corhponents 
for which ten (10) years life expectancy cannot reasonably be assured shall be 
designed and installed to permit safe and convenient replacement.
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GW-4.0 MATERIALS AND EQUIPMENT 

GW*4.1 General

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

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

The'names of manufacturers of equipment and articles contemplated for 
incorporation in tha 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 shail 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 
MFC’s review and approval prior to fabrication.

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

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

GW-4.2 Applicable Codes and Standards

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

ABS American Bureau of Shipping
ANSI American National Standard Institute
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,^SME
AWS
BSI
CE

CSA
DEMA

DIN
FM
HIS
IBC

ICS

lEC

IEEE
ISO

JEC
JEM

JIS

LR
NEC

NEMA

American Society of Mechanical Engineers
American Welding Society
British Standards Institute
European Commission

Canadian Standard Association
Diesel Engine Manufacturer’s Association
Deutsches Institul fur Normung
Factory Mutual Engineering

Hydraulic Institute Standards
International Building Code

General Standards for Industrial Control and Systems 
Mg-1 - Motors and Generators

Mg-2 - Safely Standard for Construction & Guide for Selection, 
installation and Use of Eiecfric Motors and Generators

International Electrotechnical Commission
60044 - Instrument Transformer
60071 - Insu'ation 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 Electrical Code

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

Transmission and Distribution of Electrical Energy 
Industrial Controls and Systems: Controllers, Contactors 
and Overload Relays rated 600 Volts

ICS2

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 .K,ippon Kaiji Kyokai

OHSAS Occupational Health and Safety Assessment Series

PEC Philippine Electrical Code
SSPC Steel Stnjctures Painting Council
TEMA Philippine Electrical Code
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UL Underwriter’s Laboratories
44 - Rubber-Insulated Wires and Cables
SOSA - 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 may be accepted, if in the 
opinion of NPC, such will guarantee a quality not inferior to that guaranteed by 
the above standards. The list of these alternative standards which the Bidder 
proposes to adopt must be attached to his Bid for acceptance. In every case. 
Bidders must list fully the standards they will conform to for this ContracL

In case of conflicting requirements between authorities cited above or between 
authorities cited and those specifted, 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 conformihg to the 
latest specifications and provisions of approved Standards of Testing Materials. 
Results of the test shall be made to provide means of determining cotnpliance 
with the applicable specincations. 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

NATIONAL POWER CORPORATION
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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

I
I

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

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

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

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

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

GVV-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 sha^ll 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 Diesel engine-generator sets and its associated auxiliary equipment shall be 
of the same Brand/Model to allow interchangeability and easy procurement of 
spare parts.

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

NATIONAL POWER CORPORATION
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GW-4.6 Workmanship

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

GW-5.0 EQUIPMENT MARKING, NAMEPLATES AND MISCELLANEOUS 
REQUIREMENTS

GW-5.1 Nameplates

I

I

I

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 
pattern which shall be permanently attached to each assembled 
equipment at an easily visible location subject to approval by NPC.

size and 
piece of

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

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

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

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

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

Nameplates, labels and warning plates shall be in English.
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GW*5.2 Labels

I

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

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

All valves shall be provided with suitable labels attached to the valve handwheel 
and engraved in it the valve number or SPIN and other inscriptions as applicable. 
Valve body mounted shall be applied where handwheel top mounted labels are 
not applicable.

Labels shall be provided on both front and rear sides of MCC’s, boards, panels, 
etc.

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

Labels shall be secured by screws or by flexible wires if screws are not 
applicable such as for valves, instruments, etc.

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

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

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

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

GW-5.4 Erection Marks

All members comprising mulii-part assemblies are to be marked with 
distinguishing numbers and/or letters corresponding to those of the approved 
drawings or material lists. These erection marks, if impressed before painting or 
galvanizing, shall be clearly readable.
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Color banding of a code approved by NPC is to be employed to identify 
members of similar shape or type but of differing strengths or grades.

GW-5.5 Locks

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

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

GW-5.6 Guards

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

GW-5.7 Lifting Lugs

I

I

Each item of equipment or component which requires to be rembved 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 lugsl shall be 
welded to and be of the same material as the equipment. Lug location shall 
minimize tilling 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 lender document shall be the 
Bid Drawings and/or Reference Drawings which shall be utilized for bidding 
purposes only. They are considered as defining the minimum requirements for 
the design of the equipment to be furnished and to show the general layout and 
equipment arrangement which indicate limiting or mandatory dimensions and 
elevations. However, if such indicated dimensions are found deemed 
inadequate during the implementation stage, changes or adjustments may be 
made subject to NPC’s review and approval.

Bid drawings which show the work to be done as definitely and in as much detail 
as possible may be used as guide by the Supplier in the performance of his 
works. Bid drawings particularly plant layout, equipment layout and piping
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I

layout, which require changes or adjustments to suit with actual site conditions or 
which may be modified in design/details to conform with the configuration of the 
supplied equipment shall be prepared/submilted 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/perusai.

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

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

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

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

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.

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

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

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

GW-6.3 Supplier/Manufacturer Drawlngs/Documents 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
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I

be such that information is available for checking or approval of each drawing or 
document received.

To provide the basis for programming the checking of the Supplier’s drawings, 
the Supplier shall, within fifteen (15) calendar days from effectivity date of the 
contract, prepare and submit to NPC for approval a drawing and document lists 
summarizing the drawings he proposes to submit in accordance with the 
requirements specified herein, together with the dates on which he proposes to 
submit such drawings. These lists shall be updated monthly to show the status 
of the drawi'.gs 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.

I

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

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

The Supplier shall be responsible for any discrepancies, errors or omissions in 
the drawings and other particulars supplied by him whether such drav.«ings and 
particulars have been approved by NPC or not, provided th'at such 
discrepancies, errors or omissions are not due to inaccurate inforrriation 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. Ail drawings are preferred in a computer-aided 
format. However, if unable to comply with this requirement, manual drafted 
drawings will bu acceptable. All CAD produced drawings are to be submitted in 
Autocad formats. All other computer-generated documents are to conform to 
Microsoft Office.
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GW-6.3.2 Bar Chart

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

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

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

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

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

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

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

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

GW-6.3.4 General and Detailed Design Drawings for Civil Works

The above drawings shall indicate, besides relative calculations and instructions, 
all data necessary for the design of supporting structures such as dimensions.
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I
I

weights, loads and stresses under operating conditions, dimensions and weights 
for instaliation, 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
1The Supplier uiiall submit to NPC on the seventh (7th) day of every month or as 

agreed prior to project implementation, written detailed progress report, in an 
approved form, indicating the stage reached and anticipated completion dates for 
the design, ordering, procurement, manufacture, delivery and erection of the 
components. The report should be forwarded promptly so that on receipt by 
NPC the information is not unduly out of date.

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

GW*6.3.7 Instruction Manuals
!

Supplier shall submit five (5) sets of the draft of Operation and Mairitenance 
, Manuals required for all equipment supplied under this Contract, at least forty-

five (45) days prior to test and commissioning for NPC review and approval. 
Upon approvEt, the Supplier shall submit seven (7) final copies of the O & M 
manuals (3 copies shall be delivered directly to the plant site. 2 copies to 
Western Mindanao Maintenance Technical Services Division. 1 copy to Western 
Mindanao Operations Division and 1 copy to Mindanao Operations Department). 
The Manuals shall include Parts List and Preventive Maintenance Schedule 
during the life span of the generating set and shall be submitted at least 1 month 
prior to the delivery of the generating sets.

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

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

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

The following requirements shall be included but not limited to:

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

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

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

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

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

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

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

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

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

j) Special/slandard tools list;

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

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

GW*6.3.8 As-Built Drawings

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

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

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

GW-6.3.9 Documents for NPC’s Records

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

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

b) Faclc.y Test/Site Test (Performance) Results; and

c) Other Documents as may be required.
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GW*6.4 Processing of Drawings/Docuinents

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

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

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

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 shov/n 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 (NOT APPLICABLE)
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GW-8.0 INSTALLATION REQUIREMENTS 

GW-8.1 General

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

GW>8.2 Inspection at Site

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

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

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

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

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

GW-8.3 Installation Requirements

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

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

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

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

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

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

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

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

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

Any part of existing fixed structures that has to be temporarily tom 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
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down and used as temporary access during the removal of the existing 
generating sets may be left open and provided with temporary tarpaulin or 
equivalent type of cover until the new generating sets have been unloaded and 
instalied inside. Such temporary access shali be brought back to its original form 
by the Supplier to the satisfaction of NPC.

GW>8.4 Nameboards and Advertisements

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

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

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 shali 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-S.5.2 Traffic Signs

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

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

GW-8.5.3 Signs for Emergencies

Areas which are prone to accident shall be equipped with adequate emergency 
signs of appropriate size. The emergency sign shall be stored and permanently 
displayed at the proper place to provide correct infonnation which will result in 

: ' fast action and also safe guard of personnel working on site.

Escape routes, emergency exits, fire alarms, fire extinguishers, instruction for 
special fire extinguishing agents, warnings against fire-extinguishing agents, first- 
aid equipment, telephones, etc.
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GW-8.5.4 Warning Signs

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

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

GW‘8.5.5 Prohibition Signs

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

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

GW.9.0 INSPECTION AND TESTS 

GW*9.1 Genera!

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

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

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

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

The Supplier shall carry out all tests in accordance with the requirements 
described in the pertinent clauses of these specifications and 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 as checking/evaluation of operating parameters, safety adjustment of 
controls, components, assessment of operating conditions, cleaning, etc. This 
shall include any maintenance services rendered upon request of NPC in the 
event of any abnormality occurs within the warranty period.

Acceptance or completion certificate shall be issued only after all the required 
tests are satisfactorily conducted and results are within the acceptable range 
and the guaranteed values are met.
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GW>9.2 Tests at Supplier’s Premises

GW>9.2.1 Inspection at Supplier’s Premises

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

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

GW-9.2.2 Factory Acceptance Tests (FAT)

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

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

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

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

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

The Supplier shall also be responsible that an accurate record of tests are kept 
and each individual test is duly initialed and dated by the Supplier and stamped 
or marked either “passed" or “failed" with annotations of antecedents and 
obser\'ations concerning the test. For each day of testing, the Supplier shall 
submit to NPC the proposed disposition of each criterion that failed during the 
previous day of testing, prior to commencement of the tests scheduled for that 
day. Tests witnessed by NPC will be initialed accordingly by him on the test 
record. The test record and dispositions, and any other pertinent supporting data 
and documents shall form part of a test report to be submitted in accordance with 
the specification.
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a) Diesel Engine-Generator Set

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

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

a.1 

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

Load Duration

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

a.3 Governor Regulation Test
a.4 Overspeed Trip Test

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

a.6 Fuel Oil Consumption Test

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

After the factory test, each diesel engine generator set shall be tijoroughly 
checked and inspected to determine the condition of the external and 
internal parts. If defective parts are found, those parts shall be replaced or 
remedied and necessary adjustments shall be made at the expense of the 
Supplier.

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

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

b) Auxiliary Equipment

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

b.1 Pumps performance test
b.2 Heat Exchangers hydraulic test
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c) Electrical Equipment

Electrical equipment such as generators, circuit breakers, control and 
protection panels, transfonners, etc. shall be subjected to factory tests in 
accordaiice 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 shail not exceed 85 dBA. Water tightness shall also 
be tested to ensure that rain water is prevented from entering the 
enclosure by conducting Rain Test equal to 100 mm per hour.

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

GW-9.3 Pre*Commissioning/Commlssioning Test

GW-9.3.1 General

After installatioti of the equipment and its associated auxiliaries, the Supplier 
shall notify NPC of the date when the plant is ready for pre- 
commissioning/commissioning test at site. The timing and duration of the test 
shail be as mutually agreed by NPC and Supplier and shall be satisfactorily 
completed as required under the Contract.

The Supplier shall submit personal data sheet of at least one (1) of its proposed 
Commissioning Engineers/technical staffs for NPC’s evaluation and approval at 
least one (1) month prior to testing. A certification from Manufacturer/Authorized 
Representative to prove that the said personnel has undergone previous test and 
commissioning services of similar unit/s to be supplied for this project shall also 
be submitted.

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

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

Calibrated measuring and testing instruments, tools, and devices shall also be 
furnished by the Supplier. The cost of all tests and relative activities shall be 
borne by the Supplier.
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GW-9.3.2 Pre»Commlssionlng Test

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

I

a) Aiignrnent of engine-generator;
b) Wiring continuity test;
c) Megger testing of equipment;
d) Checking of safety valve settings;
e) Checking of settings for switches and instrument transmitters;
f) Calibration and test of C & 1 equipment and measuring instruments:
g) Checking and testing of AVR, electrical relays, CT’s and PT’s;
h) H.V. test for relevant equipment;
i) Functional test for all supplied equipment;

'j) Checking for tightness, rotation, vibration, direction of auxiliary electrical 
motors, etc.;

k) Setting/calibration of relays and other protective devices: i •
l) Fuel, injectors, fuel injection pump calibration and settings; and i
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 cam'ed-out after the Pre-Commissioning Test 
has been conducted to ascertain its fitness for operation and shall include as 
applicable or otherwise specified, but not limited to the following:

a) Trial run of individual auxiliary equipment: I
b) System sequential operation; j
c) Generating unit tripping device test; i
d) No load operation of diesel generating set;
e) Test of control systems safety and operating functions:
f) Unit synchronization;
g) Unit load test and load rejection tests (at 50%, 75%, 100% and 110%);
h) Unit start-up/stop tests;
i) Automatic change-over of standby equipment:
j) Parallel operation and load sharing test;
k) Guaranteed Prime Rated Power S Guaranteed Fuel Rate tests;
l) Reliability test (8 hours):

'• • m) Tests for Sound Pressure Leve, and Vibration: and
n) Tests for Electrical Equipment per ANSI and lEC standard

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

GW-9,4 Performance I'ests

test teSt Sf!a,,i)S Carried 0Ut durin9 ,he period of commissioning
rest to venfy the guaranteed or specified values of the supplied equipment in
orninS pW,,h ,he re9uirements the specifications which include the
guaranteed Prime power output, guaranteed fuel rate, vibration and others as 
required or specified in the relevant clauses of the technical specifications.

Performance test to determine the guaranteed Prime power output and
acrnM eed fUfh °f the d'eSel en9ine Scnerator unit shall be carried out in 
accordance with the approved test procedure.

All instruments, materials, and devices necessary to perform the required testinn 
as well as to measure and analyze data shall be furrlishedTSy the SuSr A^v 
nPnS instf}Jm®r?lts suppled and installed by the Supplier in each of the dipse^l 

■ Sha pre!erab,y be used during [he fuel consumption test to verify 
aL n?hZ? y co/!1panson Wl,h lhe fueI rate test results taken during the FAT 

L PP ,Ca M 6 measV,]^ri9 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 dTdesignaled ^o 
participate in the conduct/performance of the test and commissioning. 9

All tests shall be coordinated with NPC and shall be timed to conform with the
Hem-en S‘ Jorrect,on factors for variations of test conditions from the 

specked des'gn condifions shall be stated in the Test Procedure to be submitted 
by the Supplier for NPC’s review and approval. i>uomi«ea

SZganCe TeSt Pr0CedureS 10 be submilted by the Supplier shall include the

Introduction;
Purpose of Test;
Procedure for the Test;
equipmentfla^ramS indiCating 1651 enveloPe’ test ^nd measuring 

Test data and parameters to be measured-
fuhPebSesCa|te;la"0nS indiCa,in9 h0W ,he teSl data are used 10 amVe

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)

ihCfiCnp!frtrle 0f thf e(quipment shal1 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 diip tr,
f7eaht at 25”/ 50ororr75dyOT n hhe "T °f ,eS'in9’ ,he available loads ,hat 
rail either at 25/o. SO A or 75% shall be used for reference/record purposes. The

a)
b)
c)
d)

e) 
0

g)
h)
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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 DIeset Engine>Generator Set

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

a)

b)
c)
d)

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

Low Pressure, High Temperature and Emergency Device Trip 

Load Test & Fuel Oil Consumption Test

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

0,5 hour 
0.5 hour 
1 hour 
0.5 hour

I

e)

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

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

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

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

GW-9.4.2 Auxiliaries and Associated Electrical Equipment

All applicable auxiliary equipment shall be tested to assure proper operation and 
performance to conform with the guaranteed and expected performance values 
specified in the technical data sheets. Tests shall be performed in accordance 
with the approved test procedures submitted by the Supplier.
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GW-9.5 Reliability Test {8 hours)

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

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

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

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

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

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 correctly during the run back or emergency trip when 
initiated accidentally.

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

If the plant cannot deliver power due to unavailability of metering and distribution 
facilities, NPC will issue a certificate of waiver of reliability test. Issuance of said 
waiver shall in no way relieve the Supplier of his responsibility to conform with 
the requirements of the specifications.

GW*9.6 Tests Failures

If any equipment or component fails to pass any test, NPC may direct the 
Supplier to make any necessary corrections or alterations for defects or order 
equipment/component replacement, as maybe deemed appropriate. Any and all 
expenses due to additional tests or retests made necessary by failure of
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I

Supplier’s supplied equipmenl/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 rated output and/or the guaranteed fuel oil rate, 
then these results shall become the basis in applying the applicable penalties.

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

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

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

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

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

I
GW-10.0 TRAINING OF NPC PERSONNEL 

GW-10.1 General

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

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

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

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

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

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

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

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

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

Upon completion of the training, the Supplier shall issue the participants with 
Certificate of Completion.
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GW’10.2 Operation and Maintenance Training at Site

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

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

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

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

c) Proper maintenance during long period of standby condition.

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

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

t

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

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

GW-11.0 CORROSION PROTECTION AND PAINTING 

GW-11.1 General

The Supplier shall apply corrosion protection and painting to all equipment and 
materials to be furnished in accordance with the minimum requirements specified 
in this section.
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Generally, the diesel engine generator set/s and associated equipment including 
its enclosure shall be shop primed and finish coated in accordance with the 
Manufacturer’s standard practice. An adequate supply of touch-up paint shall be 
supplied by the Manufacturer/Supplier which shall be used for painting surfaces 
that will be damaged during transport and installation works including surfaces 
that show signs of corrosion. Color of Final painting shall be per Manufacturer’s 
standard, unless otherwise specified in the pertinent provisions of the 
specifications.

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

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

I
Within sixty (60) calendar days from the award of the Contract, the Supfilier 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 coals;
c) Short list of protective coating manufacturers and applicators:
d) Surface preparation;
e) Workshop action; and
0 Final color schedule which NPC will provide during the Contract stage or 

as specified in the relevant sections of this specification.
I

GW-11,2 Treatment for Shipping

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

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

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

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

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

Piping, valves and other parts that have undergone hydraulic tests and which 
cannot be completely dried should be treated with water-absorbing corrosion 
inhibitor before the application of protective coating.
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GW-11.3 Application of Paint

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

No painting shall take place outdoor during the presence of rain, fog, dew or 
where the surfaces may be otherwise damp: in particular and no application of 
paint should be made on plaster surfaces that are not completely dry. No 
coating shall be applied unless the surface Is at minimum of 3°C above dew 
point.

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

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

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

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

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

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

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

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

Equipment and auxiliaries which are shop-fabricafed/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
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and/or installs-on works, shall require touch-up painting. Color of final painting 
shall be as designated and approved by NPC.

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

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

GW-11.4 Hot Dip Galvanizing

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

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

I

GW-12.0 SPARE PARTS AND TOOLS

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

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

GW-12.1 Spare Parts

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

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

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

All the spare parts shall be delivered/arrived at the site before the start of test 
and commissioning, complete with markings showing the description or code 
numbers to factiitate 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 
required for the following specific purpose of the equipment to be supplied under 
this Contract shall be provided by the Supplier including tools that are specified 
below and in the relevant Electrical Works specifications. A complete detail shall 
be listed in the Schedule of Tools and Appliances and shall be submitted with the 
bid In the form as specified in Part II - Technical Data Sheets, of the bid 
document.

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

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

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

Each tool or appliance is to be clearly marked with its sign for purposes of 
identifying the function of each tool and the specific item(s) for which It is used.
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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.

I
I

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

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

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

I GW-13.0 PACKING, SHIPMENT AND STORAGE 

GW-13.1 Packing/Cratihg

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, dnd other 
sensitive parts or components.

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

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

Flanged connections shall be protected by a ’/4 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.
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Covers, straps or fasteners shall not be welded to equipment.

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

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

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

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

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

t

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

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

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

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

NATIONAL POWER CORPORATION

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

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

)
The Supplier shall employ methods that will warrant safe delivery of equipment 
to its ultimate destination, with careful consideration given to thd 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 site and other areas on the route of delivery, 
including port facilities, inter-island shipping facilities, island transport, access 
roads, bridges, railways and to have acquainted themselves with all factors that 
will affect the cost of shipping and freight to Site.

$
Any damages fo 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 
auxilia-.' equipment and diesel generating sets to verify the content and
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its physical condition and to check piiferage or damage during shipment 
and storage.

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

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

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

GW-13.3 Storage

I

The Supplier shall be responsible for securing all his supplied equipment at a 
place designated by NPC until the completion of the erection/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 irquired for installation, the materials and equipment shall be 
carefully stored and maintained at such place and in such a manner as NPC may 
direct until such time as they are ready for installation/erection.

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

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

The Supplier shall treat the wooden equipment crates/packages and the soil 
under the equipment and immediate surroundings to make it impervious and 
toxic to subtemanean 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 eradicatic;i. Banned solutions must never be applied. Applications of the 
solution shall be in accordance with the manufacturer’s recommendation.
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GW-14.0 CLEAN UP

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

I
I

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 
Sen/ice Personnel Services specified in Clause GW-16.0 (Guarantee) as certified 
by the Plant Manager), NPC shall issue the Certificate of Final Acceptance.

GW-1G.0 GUARANTEE

I

The Supplier shall guarantee that upon receipt of NPC’s Notice of Request, he 
will promptly repair, and/or replace, at his own expense, equipment and 
machineries, against defect in design, workmanship and materials and shail 
include labor, parts and travel time for necessary repairs at the plant sits 
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 Certification shall be 
issued by the implementing group and/or plant head stating that the Warranty 
Period has started for the particular genset/s or plant system/s with the date 
stipulated thereon.

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

a) Checking/inspection of installed equipment:
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b) Conduct evaluation and assessment of operating parameters;

c) Make necessary adjustment on instruments and controls;

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

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

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

The guarantee period of twelve (12) months shall be exclusive of any downtime 
attributable to the Supplier. In case of generating set downtime occurs during 
the warranty period due to fault of the Supplier, the downtime hours shall be 
added to the 1-year wananty period which shall start upon receipt by the 
Supplier of NPC’s Notice of Request for Supplier's Repair Senrices. 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 sen/ices within ten (10) calendar 
days, NPC reserves the right to attend/complete the maintenance/repair 
services at the risk and cost of the Supplier. The decision of NPC in this regard 
shall be final. Accordingly, a penalty shall be charged to the Supplier as follows:

Penalty = Prevailing electricity rate in pesos per kW-day x genset 
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.

I
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GW-17.0 MEASUREMENT OF PAYMENT

I

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

Failure of the Supplier to submit the approved “As-Built" Drawings and/or 
“Operations and Maintenance" Manuals to NPC on the respective dales 
specified in Clauses GW-6.3.6 and GW-6.3.7, NPC shall withhold Five percent 
(5%) of contract amount from payments due to the Supplier.

I
I

I
I
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SECTION VI - TECHNICAL SPECIFICATIONS

AW-1.0 GENERAL ARCHITECTURAL REQUIREMENTS

AW-1.1 General

The work to be done under this section shall include the furnishing of all labor, 
materials, equipment, tools, storage and stockyards of the pertinent materiais 
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 modem practice in carpentry 
fenestrations, tlnsmithing, 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.

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

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

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

AW-1.4 Certification of Materials

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

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

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

AW-1.6 Measurement and Payment

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

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

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

I
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AW-2.0 PREFABRICATED CONTAINER HOUSE

AW-2.1 General

The specification covers the features and technical requirements for the 
supply, delivery and ereclion/installation of one (1) unit, 20ft. Prefabricated 
Container House. Other parts and accessories which are note specifically 
mentioned herein but are necessary for the proper assembly and erection of 
the control room shall be included to be furnished.

I

I

All materials to be used and incorporated into the control house shall be new 
and unused. They shall be suitable for the intended purpose and shall comply 
with all applicable regulations, quality, and standards.

The Supplier shall accept full responsibility for his work including design, 
performance qualifications, specifications, documentation, reports, fabrication, 
assembly, corrosion protection, shop testing, preparation for shipment, field 
testing, warranty provisions and compliance with the applicable codes and 
standards and the requirements of this Specification.

AW-2.2 Work Scope

The works and services to be performed by the successful bidder shall cover 
the supply, delivery and complete erection/installation of one (1) unit, 20ft. 
Prefabricated Container House which shall essentially consist of but not 
limited to the following:

a) Moving-in including furnishing, installation, construction, operation and 
maintenance of general construction facilities.

b) Clearing and grading of the project site and disposal of ail excess 
materials to designated areas.

c) Construction of reinforced concrete foundation including all required 
structural excavation, backfill and proper disposal of all excess 
excavated materials as per detailed drawings.

d) Supply and installation of one (1) unit twenty (20) feet Prefabricated 
Container House with the following specifications and fixtures:

Dimensions 6.0 meters length by 2.4 meters width by 2.6 
meters height.

Steel Frame Galvanized with painting

Walls 50 mm polystyrene insulation with double-sided
0.45mm pre-painted Gl sheet.

Roof ; Glasswool insulation with pre-painted Gl sheet
roof and interior ceiling.
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Flooring ; Magnesium board with linoleum finish.

Windows • 4 sets aluminum frame sliding window (1.00m
X 1.00m) and 1 set aluminum frame awning 
window (0.50m x 0.50m)

Doors 1 set steel door (0.80m x 2.10m) and 1 set pvc 
door (0.60m x 2.10m)

Toilet & Bath
(1 set- 1.20m x 1.20m)

• Complete with fixtures & fittings, including 
ceramic floor tiles and plumbing

e) Application of touch up paint for scratch during installation.

0 Removal/clearing of all debris and waste/excess materials prior to 
demobilization.

AW-2.3 Design Criteria for Prefabricated Container House

The prefabricated container house shall be designed for erection on concrete 
foundation. All materials under these specifications shall be designed, 
constructed and erected in accordance with the requirement of the 
specification and codes of AISC, ASTM and other such regular published and 
accepted codes except where modified or supplemented by these 
specifications.

Wind load.

The wind load shall be based on the latest edition of NSCP.

AW-2.4 Measurement and Payment

Measurement and payment for Prefabricated Container House will be 
based on the corresponding contract unit price (set) under the architectural 
work’s Schedule of Requirements.

Payment shall be made at the contract unit price, which payment shall cover 
costs of furnishing all materials and labor including equipment and tools 
required to complete the work and all associated costs for site grading, 
foundation/ slab construction including transport to site.
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AW-3.0 CONCRETE MASONRY WORKS

AW-3.1 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-3.2 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 0129-39 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.

b) All horizontal reinforcement shall be tied to vertical reinforcement.
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c) Reinforcement shall be as specified in Section “Structural Steel”.

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

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-3.3 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") tong 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.

AW-3.4 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-3.5 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- 
70 shall be rejected.
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AW*3.6 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.
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AW-4.0 PLASTERED PLAIN CEMENT FINISH

AW-4.1 General

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

AW'4.2 Materials

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

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

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

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

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

AW-4.3 Application

The total thickness of masonry and plaster shall be 15mm (5/8"). For a three- 
coat plastering, the scratch coat and brown coal 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 interna! comers should be reinforced by lapping wire lath.
Mixture for various coats should be checked to see that proportions are 
correct.

Manufacturer's directions for applying the various types of piaster should be 
followed scrupulously The NPC Representative should check whether they 
conform to end use of the plaster.
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AW-4.4 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.

Payment will be made at the corresponding contract unit price per square 
meter for the pertinent 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.
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AW- 5.0 ROOFING AND SIDING SHEETS

AW- 5.1 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- 5.2 Materials

Material for roofing 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 fiat 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- 5.3 Workmanship

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

AW- 5.4 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.
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AW-6.0 DOWNSPOUTS AND ROOF DRAINS

AW-6.1 Scope of Works

AW-6.2

a) Downspouts

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

b) Roof Drain

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

Measurement and Payment

a) Downspouts

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

b) Roof Drains

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

Payment shall constitute full compensation for labor, materials, 
equipment, tools and incidentals necessary for the completion of the 
work.
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AW-7.0 PLUMBING FIXTURES AND FITTINGS 

AW-7.1 General

The work covered by this section of the Specifications consists in furnishing 
all plant, labor, equipment and tools, articles, appliances and materials and in 
performing all operations in connections with the installation of all plumbing 
fixtures, fittings and accessories, complete, in strict accord with this section of 
the Specifications or indicated on the drawings, are included in this work.

AW-7.2 Make

The model numbers herein given are intended to illustrate the quality and 
design of fixtures that will be required. American standard fixtures specified 
herein, and any substitution made to any item of fixtures specified must first 
be approved by the NPC Representative.

AW-7.3 Trademarks

All plumbing fixtures and fittings must bear the trademarks of the 
manufacturer.

Maintenance Manual shall be submitted including complete instructions for 
replacing valve washers and strainers and give manufacturer’s recommenda
tions as to cleaning finish fixture surfaces.

Submit samples of valves, faucets, trims and others for approval of the NPC 
Representative.

AW-7.4 Fixtures

a) Water Closet - as shown in the drawings or as specified in the Schedule 
of Requirements

b) Lavatory - as shown in the drawings or as specified in the Schedule of 
Requirements

c) Urinal - as specified in the Schedule of Requirements

d) Kitchen Sink or Double Tub Sink - Stainless steel

e) Bibbs - Nickel Plated Copper or Brass Alloy

f) Shower Heads - Nickel Plated Copper

g) Plated clips and 19mm (3/4") caps on wall or as indicated on the 
drawings.

h) Floor Drain - Stainless or Brass Alloy

i) Clean-outs-Brass alloy
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AW-7.5

AW-7.6

Installation

Plumbing fixtures shall be installed free and open in a manner to afford 
access for cleaning. All brackets, cleat, plates and anchors required to 
support the fixtures shall be furnished in a rigidly manner. Water closets shall 
be sat on Boll-Wax.

Installed plumbing fixtures shall be kept clean and in working order for 
adequate protection so as not be used by anybody until issuance of 
Certificate of Completion.

All fixtures shall be provided with individual control stop so that each fixture 
may be separately controlled without affecting any other fixture.

All flush valves shall be equipped with vacuum breaking devices.

Toilet Accessories

a) Soap Holders - while, vitreous China to match fixtures quality, brand 
and wainscoting color.

b) Tissue/Toilet Paper Holder - colored, to follow Water Closet brand and 
quality. Provide and fit, ready for use, on most convenient side of wall 
inside each water closet compartment, 750mm (30") above the finish 
floor.

c) Urinal and Toilet Partition and Cubicle Doors- Hard wood laminate 
phenolic boards. Provide polyester coated extruded aluminium framing, 
non-rusting connection accessories, door hinges and lock sets, toilet 
paper holder, grab handle and accessory hook, signage.

d) Towel Holder-stainless

e) Liquid Soap Dispenser

AW-7.7 Measurement and Payment

Measurement and payment for Plumbing Fixtures will be based on the 
number of sets/pieces installed and accepted by the NPC Representative.

Payment will be made at the corresponding contract unit price per set/piece 
for the pertinent item under Architectural Works in the Schedule of 
Requirements.

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

I CW-CIVILWORKS

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-ln

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

CW-1.3 Contractor’s Camp Facilities

The Contractor shall provide and grade his camp site, construct his camp, 
employee housing, warehouse, machine and repair shops, fuel storage tanks 
and provide such related facilities and sanitary conveniences that the 
Contractor deems necessary for maintaining health, peace and order in the 
camp and work areas. TTie 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
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
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system and shall provide adequate toilet and wash-up facilities for his 
employees at his camp and in the areas where work is being earned 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 obsen/e all necessary precautions against fire, shall 
provide and maintain at his own expense, portable fire-fighting equipment he 
may deem necessary, and shall comply with all applicable laws of the 
Philippines relating thereto.

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

CW-1.7

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

Construction Power

I

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

CW<1.8 Camp Security

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

CW-1.9 Construction Material Storage

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

CW-1.10 Removal of Camp and Construction Facilities

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

I
CW-1.11 Measurement and Payment

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

CW-2.1 Scope

In accordance with the specifications contained in this section or otherwise 
directed, the Contractor shail construct and maintain all necessary temporary 
drainage ditches and other temporary protective works and he shall aiso 
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 
ail 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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CW-3.3

g) Avoid unnecessary opening/clearing of areas outside construction 
sites or destruction of vegetative cover, especially cutting of existing 
trees; and to re-vegetate disturbed areas.

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

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

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.

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-4.1 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 scam’ng and/or other injuries during 
clearing and grubbing work and other construction operations.

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

CW-4.2.2 Miscellaneous Works

CW-4.3

CW-4.3.1

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.

Grading

General

CW-4.3.2

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

Classification of Materials

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

CW-4.3.3 Stripping

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

CW-4.3.4 Excavation and Fill

Areas required to be brought to grade shall be excavated or filled as the case 
may be. Grading work shall be carried out in such a manner that the free 
drainage is maintained at all limes 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 
maferiais 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.
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CW-4.3.5 Slides

In the event that slides occur along excavated slopes during grading 
operations or after completion of grading but prior to acceptance of the work, 
the 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.

I

CW-4.3.6 Slip-Outs

In the event of sllp-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, shail 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

CW-4.6

When suitable materials from grading excavation are deficient to meet the 
quantity required for grading fill, additional fill materials shall be obtained from 
other sources proposed by the 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.

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

CW-4.7.2 Miscellaneous Works

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

CW-4.7.3 Stripping

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

CW>4.7.4 Grading Excavation

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

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

Measurement for payment for Grading Rll 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

I

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

Sieve Designation 
(Square Mesh Sieves)

50.0 mm (2")
25.4 mm (r)
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 SuddIv Pipes - Backfill for water supply pipes shall consist 
of compactable materials taken from trench excavation and approved by the 
NPC.

CW-5.3

CW-5.3.1

Construction

Excavation

a. General

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

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

Over-excavation performed by the Contractor due to his careiessness shall 
be filled and properly compacted with the suitable material approved by NPC, 
at no additional cost to NPC.

b. Structural Excavation. Structure Other Than Pipes

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

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

c. Drainage and Sewerage Pipes and Cable Trench

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

d. Water Supply Pipes

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
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I
at the required elevation, further excavation shall be performed by the 
Contractor as stated in CW-5.3.1b.

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

CW-5.3.4

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

Backfill

1. Structures. Other Than Pipes

Excavated areas around structures for backfilling shall be backfilled with 
approved materials in horizontal layers, each not exceeding 15cm. {&") 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.

CW-5.4

CW-5.4.1

3. Water SuddIv 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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CW-5.4.2

Unless otherwise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for structural excavation. Payment 
will be made at the correspondingpertinent pay items withStructural 
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.

Structural Foundation Fill

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

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

CW-6.0 CONCRETE

CW-6.1 Scope

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

CW-6.2 Class of Concrete

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

CW-6.3 Materials

CW-6.3.1 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 1 
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 
drawngs 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.
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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.

I

CW-6.3.5 Formwork

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

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

CW-6.4 Storage of Materials

CW-6.4.1 Cement and Aggregates

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

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.

CW-6.5 Concreting

CW-6.S.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.

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

Coating: Before placing the concrete, the contact surface of forms shall be 
coated with a non-staining mineral oil or suitable non-staining form coating 
compound or shall be given two coats of nitrocellulose lacquer, except as 
specified otherwise. Mineral oil shall not be used on forms for surfaces, which 
are to be painted. For surfaces not exposed to view in the finished structure, 
sheathing may be wetted thoroughly with clean water. All excess coaling 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 coals of the thin shellac or lacquer and coated with soft or thinned non
staining grease.

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

CW-6.5.3 Placing Reinforcement

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

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

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 tremle is used. The pipe 
or tremie shall be kept full of concrete and its end shall be kept buried in the

NATIONAL POWER CORPORATION VI-CW-20



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS. 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS.. 
BANGUINGUI, SULU

MinP21Z1295Se

newly placed concrete. Chutes through which concrete is delivered to the 
structure in a thin, continuously exposed flow will not be permitted except for 
very limited or isolated sections of the work.

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

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

CW-6.5.6 Finishing Concrete

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

CW-6.5.7 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 woik. Blocks and bracing shall be removed at the time the 
fornis are removed and in no case shall any portion of the wood forms be left 
in the concrete.

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

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

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

14 days 80%

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

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

The compressive strength of the concrete shall be deemed acceptable if the 
averages of the three consecutive strength test results is equal to or exceeds 
the specified strength and no individual test falls below the specified strength 
by more than 3.50 MPa.

Concrete deemed to be not acceptable using the above criteria maybe 
rejected unless the Contractor can provide evidence, by means of core tests, 
that the quality of concrete represented by the failed test result is acceptable 
in place. Three (3) cores shall be taken in accordance with ASTM C42 and 
soaked for 24 hours prior to testing. Concrete in the area represented by the 
cores will be deemed acceptable if the average strength of the cores is equal 
to at least 85% of and no single core is less than 75% of the specified 
strength.
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CW*6.S.10 Tolerances and Repair for Concrete Construction

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

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

CW*6.5.11 Second Stage Concrete

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

CW-G.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 will 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

I
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

CW-7.3

CW-7.3.1

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

Construction Requirement

Order List for Bent Bars

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

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

I

CW-7.3.3

CW-7.3.4

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 6mmO to 20mmd> inclusive 
Bars 25mmO and 28mmO 
Bars 32mmO and greater

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

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

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.

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

All steel reinforcement shall be accurately placed in position shown on the 
drawings or as required by the NPC and firmiy held there during the placing 
and setting of the concrete. Bars shall be tied at all intersections except
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where spacing is less than 30 mm in each direction, when ailemate 
intersections shall be tied. Ties shall fasten on the inside.

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

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

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

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

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

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

solid slabs
d. Spacing bars in beams and 

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

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

±6mm above form 
±50mm of bars 
±25mm

±6mm

±6mm

±25mm
±25mm of stirrup

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

CW.7.3.5 Splicing

Splicing of reinforcement shall be in accordance with ACI 318, except as 
Indicated otherwise or modified herein. Where splices in addition to those 
indicated on the drawings are necessary, they shall be approved by the NPC 
prior to their use. Splices shall not be made in beams, girders, and slabs at 
points of maximum stress. Butt Splicing shall preferably be used over lapping 
for bar sizes larger than 32 mmd>. 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 But Not Less Than

Tension 24d 300mm
Compression 20d 300mm

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

The quantity to be paid for shall be the calculated theoretical number of 
kilograms of reinforcement steel bars as determined from the net length of the 
steel shown on the drawings, incorporated in the concrete and accepted.
The weight of deformed bars will be computed from the theoretical weight of 
the same nominal size as shown in the following tabulation;

Desianation Size fmm) Weioht fko/ml
#2 6 0.222
#3 10 0.616
#4 12 0.888
#5 16 1.579
#6 20 2.468
#8 25 3.854
#9 28 4.833

#10 32 6.313
#11 36 7.991

Clips, ties, separators and other and related materials used for positioning 
and fastening the reinforcement In place as required by the NPC shall not be 
Included in the weight-calculated payment under this item. If bars are 
substituted upon the 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

I

I

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

I

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.

CW-8.2 Materials

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

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

CW-8.2.1 Steel

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

Structural Steel: 

Steel Pipe:

Steel W-Shape Piles 
(Soldier Piles):

ASTM A36

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

ASTM A328

CW-8.2.2 Bolts, Nuts and Washers:

CW-8.2.3

CW-8.3

CW-8.3.1

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

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

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

Washers: ANSI B18.22.1, Type B

Accessories:

Welding electrodes and steel structural members shall use:

Rods E70XX electrodes

ASTM C827, non-metallicNon-shrink Grout 

Execution 

Fabrication

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

I
I

CW-8.3.2 Welding of Structural Steel Work:

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

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

CW-8.3.3 Shop Painting

Except as otherwise specified, shop prime surfaces of all structural steel, 
except steel to be embedded in concrete or mortar. Surfaces to be welded 
shall not be coated within 12 mm from the specified lop 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 paintwith 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.

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

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.

I
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I
I

I
I
I

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

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

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

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

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 otherwise stated In the Schedule of Requirements, no separate 
measurement and payment will be made for the structural steel. The entire

* Net applicjHe on noo-enbcal structures/jontn and as direetettt'eqmred It/ NPC Design Engineer.
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cost of furnishing of all materials, labor, equipment and tools shall be included 
in the pertinent pay items in the Schedule of Requirements.

I

I

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

CW-9.1 Scope

In accordance with the specification contained in this section, the Contractor 
shali 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 toNPC’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:

I
I
I

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

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

I

CW>9.3 Measurement and Payment

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

I

I
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CW-10.0 DRAINAGE SYSTEM AND APPURTENANT STRUCTURES

I

CW-10.1 Scope

In accordance with the specifications contained herein, the Contractor shall 
furnish ail 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 
C14-68.

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

CW-10.2.2 Reinforced Concrete Drainage Pipes

Reinforced concrete drainage pipes shail meet the design and test 
requirements for Class II Reinforced Concrete Pipes in accordance with 
ASTM C76-68 and ASTM C497-67.

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

CW-10.2.3 PVC Pipes

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

CW>10.2.4 Concrete Covered Rectangular Ditch

Cement, reinforcing steel, aggregate and water to be used for the 
construction of concrete covered rectangular ditch and open rectangular 
canal shall conform to the requirements set forth in Section CW-6.0 - 
Concrete. Foundation base material for concrete canal shall be sand and 
gravel as described in Section CW-5.0.
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CW-10.2.5 Bedding Material

I

I

CW-10.3 

CW-10.3.1

A. For Stable Soil and Rock Foundation

Bedding material for sewerage and drainage pipes in stable soil and rock 
foundation, as determined by NPC, shall consist of sand or natural sandy soil 
in which all the materials passes a 9.5 mm (3/8”) sieve but not more than 10% 
passes a 0.074 mm (No. 200) sieve.

B. For Unstabie Foundation

Bedding for sewerage and drainage pipes in soft and unstable foundation as 
determined by the NPC, shall consist of 13.79MPa concrete cradle in 
conformity with the dimensions shown on the drawings, or as determined by 
the NPC.

C. Foundation under Roadways and Parking Areas

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

Construction

Trench Excavation and Backfill

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

CW-10.3.2 Concrete Canal

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

CW-10.3.3 Appurtenant Structures

CW-10.4 

CW-10.4.1

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

Pipe Installation

General

Before any drain pipe is installed, the sand or concrete bedding shall have 
been prepared and approved in accordance with the grade, shape, and 
dimensions shown on the drawings, or as directed by the NPC. No pipe over
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I

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 backHII shall be placed on the installed pipeline.

CW-10.5 Measurement and Payment

CW-10.5.1 Concrete Rectangular Ditch

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

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

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

No separate measurement of payment will be made for bedding materials. 
Payment will be made at the corresponding pertinent pay item shown in the 
Schedule of Requirements, which payment shall constitute full compensation 
for furnishing all labor, materials, equipment and tools necessary to complete 
the items.
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CW.11.0 PERIMETER FENCEAND VEHICULAR/PEDESTRIAN GATE

CW-11.1 Scope

In accordance with the specifications contained herein, the Contractor shall 
furnish ail labor, materials, equipment and tools for the construction of 
rockwall, grouted riprap and perimeter fence with or without retaining wall to 
the length or extent shown on the drawing or as established in the field.

CW-11.2 Materials

CW-11.2.1 Cement and Reinforcing Steel

Cement and reinforcing steel shall conform to the requirements set forth in 
Section CW-6.0 - Concrete. Class of concrete shall be 20.7MPa or as shown 
on the drawings.

CW-11.2.2 Concrete Hollow Blocks (CHB)

Concrete hollow blocks shall be 150 mm x 200 mm x 400 mm (6"x 8”x 16”) 
non-load bearing with a compressive strength of S.IOMPa. CHB units shall be 
free of chips, splits or other defects, which in the opinion of the NPC, might 
impair their strength and durability. At the option of the NPC, CHB units 
delivered to the site shall be tested to check on their specified strength. One 
specimen taken at random representing 500 units shall be tested. Sampling 
shall be done by the NPC. The group represented by a specimen that fails the 
compression test shall not be used in the work.

CW-11.2.3 Fine and Coarse Aggregates and Water

Fine and coarse aggregates and water shall conform to the requirements 
stated in CW-6.0 - Concrete.

CW>11.2.4 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-11.2.5 Structural Steel (Vehicular/Pedestrian Gate)

Fabrication and installation of vehicular and pedestrian gates shall conform to 
the requirements of the drawings or as directed by the NPC.

Steel square bars shall be used as the main frame of the gate. The other 
lower sizes as shovm/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-11.3 Construction

I

Excavation, backfilling and concreting work shall be in accordance 
with the applicable provisions of Section CW-5.0 -
StructuralExcavation, Fill and Backfill and Section CW-6.0 - Concrete, 
respectively.
CHB Construction

Laying - All masonry units shall be plumbed, leveled and accurately 
Spaced. All units shall be wetted before laying. The blook 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 bolls, expansion shields, conduits, etc. 
shall be done as the erection progresses.

Culling 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.

Mortar Proportions

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

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

Fabrication and installation of vehicular and pedestrian gates shall 
conform to the requirements of the drawings or as directed by the 
NPC.

All welding work shall conform to the Specifications for Welded 
Highway and Railway Bridges of the American Welding Society 
(AWS).

Galvanized surfaces to be painted, in addition to being cleaned with 
mineral spirits or other solvents, will require surface treatment to which 
paint will adhere. The galvanized surfaces, therefore, shall be coated 
with a solution of 7.5 grams of copper sulfate to a liter of water, 
allowing the coating to remain on the surface of at least twelve (12) 
hours, and dusting off with stiff brushes.
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CW-11.4

CW-11.4.1

Surfaces to be painted shall be dean, 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 otherwise be damp. All work shall be 
donewith high quality workmanship, leaving finished surfaces free 
from runs and sags.

Measurement and Payment

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-11.4.2 Barbed Wire

Measurement for payment for barbed will be based on the number of linear 
meters furnished, installed and accepted including wire anchorage as 
indicated in the Schedule of Requirements. Payment will be made at the 
contract unit price for the perimeter fence shown in the Schedule of 
Requirements. Such payment shall constitute full compensation for the labor 
and materials necessary to complete the work.

CW-11.4.3 Vehicular/Pedestrian Gate

Unless otherwise indicated in the Schedule of Requirements, no separate 
measurement and payment will be made for the fabrication and installation of 
vehicular and/or pedestrian gates. All costs hereof shall be included in the 
payment for perimeter or seclusion fences, as applicable, or as indicated in 
the Schedule of Requirements.
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CW-12.0 SECLUSION FENCE

I

I

CW-12.1 Scope

In accordance with the specifications contained herein, the Suppiier shall 
furnish all labor, materials, equipment and tools and shall construct the 
seclusion fence including vehicular and pedestrian gate to the length or extent 
shown on the drawings or as established in the field.

CW-12.2 Materials

CW-12.2.1 Cement and Reinforcing Steel

Cement and Reinforcing steel shall conform to the requirements set forth in 
the Section CW-6.0 - Concrete. Class of concrete shall be 20.7MPa or as 
shown on the drawings.

CW-12.2.2 Heavy Galvanized Cyclone Wire

The materia! shall be made from steel wire helically wound and interwoven in 
such a manner as to provide a continuous mesh without knots or ties except 
In the form of knuckling or of twisting and barbing the ends of the wires to 
form the selvage of the fabric. The base metal shall be steel of such quality 
and purity that, when drawn to the size of wire specified and coated with zinc 
either before or after fabrication, the finished fencing shall be or uniform 
quality and have the properties and characteristics conforming to ASTM 
Designation A392. Fabric that is zinc coated after weaving and produced in 
accordance with this specification shall be hot-dip galvanized. Fabric that is 
zinc coated before waving may be either electronically or hot-dip galvanized.

At the option of NPC, Heavy Galvanized Cyclone wire delivered to the site 
shall be tested. One roll from every fifty (50) rolls or fraction thereof shall be 
taken at random as a sample for test purposes, except in no case shall less 
than two (2) samples be tested. To determine compliance with the 
requirements of this specification, the test specimens for each of the test 
specified shall be taken ^m the outside end of the sample rolls representing 
the lot. if any specimen tested falls to meet the requirements of this 
specification, the roll represented by the specimen shall be rejected and two 
(2) additional rolls shall be tested, both of which shall meet the requirements 
in every respect, otherwise the lot represented by the sample may be 
rejected.

CW-12.2.3 Fine/Coarse Aggregates and Water

Fine and coarse aggregates and water shall conform to the requirements 
stated in Section CW-6.0 - Concrete.

CW-12.2.4 G.l. Pipes

Galvanized iron pipes for the seclusion fence and gates shall conform to 
ASTM A120-68A.
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CW*12.2.5 Structural Steel

CW-12.3

All structural steel (rolled shapes and plates) for the fabrication of the 
vehicular and pedestrian gates, unless otherwise specified on the drawings, 
shall conform to ASTM A36.

Construction

I
I

a) Excavation, backfilling and concreting work shall be In accordance 
with the applicable provisions of Section CW-5.0 - Structural 
Excavation, Fill and Backfill and Section CW-6.0-Concrete.

b) Fabrication and installation of the heavy galvanized cyclone wire 
seclusion fence and gate shall be in accordance with the drawings or 
as directed by the NPC.

c) All welding work shall conform to the Specification for Welded 
Highway and Railway Bridges of the American Welding Society 
(AWS).

CW-12.4 Measurement and Payment

CW-12.4.1 Seclusion Fence Including Vehicular and Pedestrian Gate

Measurement for payment shall be based on the number of linear meters of 
seclusion fence including vehicular and pedestrian gate constructed and 
accepted.

Payment shall be made at the corresponding contract unit price for seclusion 
fence, shown on the Schedule of Requirements, which payment shall include 
the cost of furnishing all labor, materials, equipment and tools necessary for 
the construction of seclusion fence including reinforced concrete posts, CHB 
wall and footing, excavation and backfill.

I
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CW-13.0 STEEL POLE WITH CROSS-ARMS AND BRACES

CW-13.1 Description

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

CW-13.2 Pole Requirements

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

I
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
TiD Diameter 200 mm 200 mm 200 mm 150 mm
Butt Diameter 320 mm 300 mm 260 mm 240 mm
Thickness 4 mm 4 mm 4 mm 4 mm
Shape Octagonal Octagonal Octagonal Octagonal
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 
refered to EEICD drawings.

Ail structural steel, bolts, nuts and washers shall be hot-dip galvanized after 
fabrication in accordance with ASTM A123 with minimum zinc thickness of 85 
microns. Exposed welds shall be mechanically cleaned.

Pole Erection

The Supplier shall use standard and accepted practice and method of 
erecting the poles depending on their location. The Supplier shall excavate 
holes for poles setting to a depth indicated below:

Depth of Pole Setting
Length of Poles In Earth In F ock

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

I
I

All holes shall be dug in the correct locations and shall be large enough to 
provide for the use of lamping bars all around the poles to the full depth of the 
holes.

All poles shall be set truly vertical and exact in alignment. After the poles have 
been set and aligned properly, the holes shall be backfilled with materials 
consisting of 20% sand AND 80% gravel. The gravel and sand material shall 
be filled around the holes and compacted thoroughly at 30 cm (12 inches) 
layer by tamping tools before placing the next 30 cm layer of gravel and sand, 
until the backfill material reaches the ground surface level. Materials from the 
excavated holes shall be placed and tamped around the poles to a height of 
30 cm. (12 inches) above ground line and shall be spread sloping radially 
outward until it intersects with the ground surface.

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

Braces such as flat and x-braces, shall be attached where required. The 
braces shall be attached by the Supplier in accordance with the drawings. All 
nuts shall be tightened adequately.

CW-13.4 Measurement and Payment

Measurement for payment for steel pole shall be based on the total quantity 
of steel pole supplied, erected and accepted by NPC.

Measurement for payment for cross-arms and braces shall be on lot basis of 
cross-arms and braces supplied, installed to the respective poles and 
accepted by NPC.

Payment will be made at the contract unit price for the items. Steel Pole and; 
Steel Cross-arms and Braces in the Schedule of Requirements, which 
payment shall constitute full compensation for furnishing of all materials, labor 
and hardwares and accessories necessary to complete the items.
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MW - MECHANICAL WORKS

MW-1.0 GENERAL

I
I

The Work lo be done under this section shall include the furnishing of all 
labor, materials, equipment, tools and other incidentals for all mechanical 
works enumerated hereunder or as shown on the accompanying drawings 
and installation manuals or as otherwise directed by NPC for the Supply, 
Delivery, Installation, Test, and Commissioning of 2 x 30 kW Modular 
Diesel Gensets, Associated Electrical Equipment & Balance of Plant for 
the Electrification of New Area in Bangalaw Is., Banguingui, Sulu.

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

The work shall be performed and completed with high quality workmanship in 
accordance with generally accepted modem practice in the design, suoply, 
delivery, installation, test and commissioning of mechanical equipment and 
associated works for the safe and reliable operation of Modular Diesel 
Generating Sets and Auxiliaries.

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

I

I
I

MW-2.0 SCOPE OF WORK

The scope of work shall cover mainly of, but not limited to the supply, 
delivery, installation, test and commissioning of 2 x 30 kW (Guaranteed Prime 
Power Output) Diesel Generating Units, associated auxiliaries and balance of 
plant 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 tlie 
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/instaliation of the generating set/s including 
structural steel supports and appurtenances for auxiliary equipment.

I
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I

I

MW-3.0 GENERAL MECHANICAL WORKS REQUIREMENTS

MW-3.1 General

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

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

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

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

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

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

MW-3.2 Equipment Foundation

All equipment and associated structures to be supplied by the Supplier under 
this contract shall be provided with concrete foundation and to be installed in 
accordance- with the manufacturer’s recommendations and applicable codes 
and standards. The Supplier shall prepare the design and drawings of 
concrete foundations and associated structures for all his supplied equipment 
to conform with the requirements of the relevant Civil Works specifications, 
unless othenvise 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. 
During installation works, electro-mechanical equipment shall be carefully 
lifted or glided on the foundation by using only approved methods and 
equipment, and in a manner that will prevent damage to the equipment and

I
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I
I

MW-3.3

MW-3.3.1

foundation. The equipment shall be positioned on a location as shown on the 
drawings and shall be leveled and checked tme 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 ariy other contaminants that would prevent the grout from bonding. 
The concrete shall be chipped to expose a minimum aggregate so as to 
remove all laitance and provide a rough surface for bonding. The exposed 
surface shall be blown with compressed air free of oil to remove dust.

Piping System

General

I

The piping system shall be furnished to provide a complete and acceptable 
installation necessary for the safe and efficient operation of each system and 
equipment. AH 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.

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
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I
I

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 v'ith 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 
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.
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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 
compresse-j 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 .:0 that interference between piping and other structui'al features 
will be avoided. In case interference occurs, NPC will decide which work is td 
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.

I
I

I

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.

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.
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I

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 tines.

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

MW-3.3.4 Drains and Vents

I

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

Where practicable, all pipelines shall be sloped in the direction of flow and 
shall be adequately trapped at low points and vented at high points in the pipe 
runs.

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

All piping shall be arranged to permit complete drainage when a particular 
unit or system is 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.
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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 continuous slope for 
draining, that expansion will be so directed as to minimize stresses in the 
piping material, and that all elements will be suitably and substantially 
supported, guided and anchored. Supports at floor or wall sleeves will not be 
permitted.

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

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

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

When the pipe is covered with insulation and is to rest on the support, 
protection saddles shall be used whenever possible. Protection saddles shall 
be welded to the piping to prevent slipping and/or falling. The saddle material 
shall be the same as the pipe material, however, alloy saddles shall not be 
welded to alloy piping in the field. On lines of 50 mm diameter and below
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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

I

I

I

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, p-eheat and post-weld heal 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.

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 ce 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.
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MW-3.4

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

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

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

Valves and Accessories

All valves and accessories to be supplied under this contract shall generally 
conform with the requirements in this specification. All valves supplied by 
NPC shall ca 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. t

I

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.

AH 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.
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I
I

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 glope 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.
Alt 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 Hanged ends with the following 
materials of components:

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

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

Gate and globe valves, 50mm and smaller shall be mado of bronze or 
stainless steel, rising stem, union bonnet, inside screw, solid wedge or plug 
type disc, with screwed or flanged ends. Valves installed in valve boxes shall 
have flanged ends for easy replacement or if valves with screwed ends are 
used, appropriate unions shall be installed.

Valves of all sizes shall have a rating of not less than 57 kg (125 lbs).

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

MW-3.5 Bolts, Screws, Nuts, etc.

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

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

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

AH 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.

NATIONAL POWER CORPORATION VI-.MW-10m



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION. TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS. 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN 0ANGALAW IS. 
BANGUINGUI. SULU

MlnP21Z1295Se

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

MW>3.6 Drives and Gears

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

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

I

MW-4.0 GENSET AND AUXILIARY EQUIPMENT

MW-4.1 General

The Diesel Engine-Generator unit shall be designed and manufactured for 
maximum -'afety and reliability in accordance with ISO 9001 quality 
specifications.

The Diesel Engine-Generator Units shall have the following characteristics at 
Specified Reference Site Conditions:

a) Rated Power Output (Prime)
b) Nominal Voltage
c) Power Factor
d) Frequency
e) Number of Phases 
0 Rated Speed
g) Fuel Consumption at 100% load 

(guaranteed)

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

30 kW 
480 V 
0.80 
60 Hz 
3 - phase 
1800 rpm 
0.34 L/kW-hr 

(max.)

100 kPa 
40 °C 
40 °C 
80%

For different test conditions, the measured prime power output and fuel 
consumption of the Diesel Engine Generator Units shall be adjusted to 
Specified Reference Site Conditions using the adjustment formulas in ISO 
3046/1 or other applicable standards.
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Prime Power Output shall mean the power delivered and measured at the 
generator terminal under Specified Reference Site Conditions.

f^ach diesel generating unit 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 unit shall be able to operate with ten percent 
(10%) overload for a period of one (1) hour in every twelve (12) hours 
operation.

The 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 Diesel engine-generator sets shall be of the same Brand/Model to aliov/ 
interchangeability and easy procurement of spare parts.

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

Each diesel engine shall be directly coupled to the generator and shall be 
designed for installation 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 (6CPP). The GCPP 
shall be supplied separate from the unit which will be installed inside the 
containerized/pre-fabricated control room and shall be in accordance with the 
requirements specified in the relevant Electrical Works specifications. Push 
buttons for start/stop, emergency stop including selective monitoring/metering 
instruments shall also be provided at the local control panel mounted on the 
engine skid per manufacturer’s standard, except otherwise specified. 
Monitoring/metering devices on the local panel mounted on the engine skid 
shall have simultaneous reading with those on the GCPP during operation.

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.

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

The diesel engine-generator set shall be 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 plant site in a weather/sound proof enclosure.
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Each diesel engine-generator set shall be provided with fully weatherproof 
and sound proof enclosure :ncorporating preferably an internally mounted 
exhaust silencers (residential type or approved equivalent meeting the 
specified maximum sound level @ 1 meter) and shall be of extremely rugged 
construction in order to withstand rough handling during transport and 
installation.

Provision for Crane and Fork Lift unloading of the complete generating set 
shall be engineered, designed and manufactured as a heavy duty, welded 
steel construction with four point lifting provisions and fork lift pockets as used 
on heavy duty construction installations. Details of construction and 
manufacturer's certification of the lifting provision shall be included in the 
drawings to be submitted after the award of Contract.

The Supplier shall be responsible for the design and construction of 
equipment foundations for the modular generating sets and associated 
auxiliary equipment to ensure proper mounting/anchoring of the units, 
including necessary site grading and development of the location area, 
subject to tiie 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 oil 
water separator.

All piping systems that are an integral part of the unit shall be included in the 
scope of supply of the Supplier including connection bolts, nuts and gaskets 
for equipment, valves and other devices with flanged end connections. 
Unless otherwise specified or approved, all pipes to be used shall generally 
conform to ASTM A 53, Grade B, seamless with a minimum wall thickness 
equivalent to schedule 40.

All piping shall be butt-welded or flanged. Pipe fittings for 65 mm pipes and 
above shall be seamless, butt weld, minimum of schedule 40 conforming to 
ASTM A 234 Gr, WPB with dimensions to ANSI B16.9.

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

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

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

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 v/ith dimensions In accordance with ANS! B18.2.1 and complete 
with heavy semi-finished head nuts conforming to ASTM A 194, Gr. 2H and 
ANSI B18.2.2.
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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 Duly 
Conditions of the General Work specifications.

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

The relative experience of the Manufacturer of diesel generator set shall 
comply with the following:

a) The Manufacturer/Assembler should have been in the business of 
manufacturing the diesel generator set package for not less than five (5) 
years: and

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

NOTE: Experience less than what is required will be ground for 
rejection of the bid proposal.

MW>4.2 Diesel Engine

MW-4.2.1 General

Each diesel engine shall be of heavy duty compression ignition type, water- 
cooled, pressure-lubricated, four-stroke cycle, In-line type multi-cylinder 
arrangement, trunk piston design equipped with exhaust gas turbocharger 
(turbocharged or Natural Aspiration for 30kW per manufacturer’s 
standard), chaige air cooler, electronic governor, direct fuel injection, 
capable of operating the type of fuel oil specified in this specification without 
entailing frequent maintenance and replacement of engine components other 
than the scheduled maintenance at fixed interval.

The engine shall be operated at a rated speed of 1800 using Distillate Fuel 
No. 2 under the site conditions specified in Clause GW-3.1 of the General 
Works specification.
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MW'4.2.2 Crankcase and Cylinder Block

The crankcase and cylinder block or blocks shall be of high tensile strength 
cast iron and stressed relieved prior to any machining works. The block shall 
be of ample strength and stiffness, and be of proven design. The crankcase 
block shall incorporate mounting feet for bolting down the engine. Removable 
side covers for inspection purposes and relief valves incorporating flame traps 
to guard against damage or injury from crankcase explosions shall be 
included.

MW-4.2.3 Cylinder Liners

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

MW-4.2.4 Cylinder Head and Valve

The cylinder heads shall be of cast construction, suitable cored for water 
cooling passages and included preferable two inlet and two exhaust valves 
per cylinder as applicable. Means shall be provided to prevent the valve from 
dropping far enough to cause damage and double springs shall be provided. 
The valve seats shall be renewable. The valves and seats particularly on the 
exhaust shall be of materials such as stellite to be able to resist the severe 
duty.

Preference will be given to engines with individual heads for each cylinder 
and where the manifolds are left in unit with the removal of one or more 
heads.

Allow for the fitting of maximum cylinder pressure indicator for checking of 
compression and maximum firing pressures of each cylinder. A lever or 
handwheel, which decompresses all cylinders simultaneously, shall be 
provided. Tappet covers shall be separately removable for setting 
clearances.

MW-4.2.5 Piston and Connection Rods

The pistons shall be designed to withstand the temperatures and pressures 
encountered and machined to produce the correct shape under normal 
operation and incorporate a proven combination of compression, oil control 
and scraper rings. The rings shall be treated by chromium plating or 
otherwise for long life. The gudgeon pin shall be hardened and ground and 
positively r.;-jtrained 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.
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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 
iubrication for the connecting rod bearings and incorporate balance weights. 
The shaft diameters shall be sufficient for several regrinds. The camshafts 
shall be gear-driven. The cam followers shall be of the roller type.

MW-4.2.8 Fuel System

The basic specification for the diesel fuel oil to be used by the diesel engine 
units shall be as specified in Clause GW-3.5 of the General Works 
specifications.

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

Bidders shQ;! 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 lank, electronic 
engine governor, direct fuel injection, fuel metering equipment, primary 
filler/strainer, secondary filter/strainer as required per manufacturer's 
standard, necessary valves, relief valve, pressure gauges and fuel cut-off 
valves.
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I Primary fuel filter shall be of type to remove both solid and liquid impurities 
with replaceable element to protect the injection system. Secondary fuel 
filters shall be of replaceable canister type filters.

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

Each diesel engine-generator set shall be provided with separate fuel day 
tank of 1,000 liters minimum capacity complete with accessories, associated 
structural supports, isolation valves, and 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 manufaejurer and 
complete with mounting/anchor bolts. The structural steel supports shall be 
pre-fabricated ready for assembly at site. The tank material shall be of 
carbon steel conforming to ASTM A36 or approved equal with minimum shell 
thickness of 5 mm. Nozzles shall be fitted with flanges, raised face 
conforming to ANSI B16.5. The tank shall be provided with an interior and 
exterior coating. The supply shall include all the necessary materials for 
fixing and installation.

MW-4.2.9 Lubricating Oil System

The lubricating system shall be of forced-feed type to supply oil under 
pressure to all working points such as main bearings, crank pins hearings, 
piston, piston rings and pins, camshaft drive and other moving parts.

The lubrication system shall incorporate full flow oil filtration, thermostatic 
valve, pressure and temperature indicators, system pressure regulator, oil 
cooler, gear-driven pressure oil pump, oil sump and may include a gear- 
driven scavenge oil pump.

Oil Pressure switches shall be provided to prevent the engine from increasing 
speed above idle if the oil pressure is below normal and closes down the 
engine if satisfactory pressure is not achieved within a given period.

On start-up, adequate lubricating oil shall be supplied to the engine and 
turbo/supercharger bearings. If required, a DC motor-driven pre-lube oil 
pump shall be provided. The DC motor shall be fed from the 12 or 24 volt DC 
system to be supplied by the Supplier.

Each diesel engine-generator set shall be provided with free jet 
centrifuge type lube oil purifier. The lube oil purifier shall have adequate 
capacity to allow the proper treatment of lube oil circuit.
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I The Supplier shall provide NPC after award of Contract the recommended 
grade of lubricating oil and the names of at least three (3) suitable 
manufacturers and their trade name. Prior to delivery, the lubrication piping 
system of the unit shall be cleaned with flushing oil and the first fill of 
lubrication oil and lubricants to be used during the Testing and 
Commissioning shall be included in the supply.

MW-4.2.10 Cooling System

I

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

The system shall comprise all necessary valves, integral pipe 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 lube type for closed circuit cooling system. It shall be equipped with an 
engine driven blower type fan complete with fan guard and the fan belts shall 
have a tension adjustment and belt guard. The radiator fan shall have 
sufficient capacity to maintain the desired cooling requirements of the diesel 
engine. Ball tap valve of bronze material shall be provided to interconnect 
feed fresh water into the cooling water system or expansion tanks, if 
applicable.

Fan blades shall be of aluminum alloy material or approved equivalent. The 
assembled motor shall be certified as having been statically and dynamically 
balanced and having been non-destructively tested by x-ray or other 
approved method.

The framework of the radiator and other steel parts except machined surfaces 
shall conform to ASTM A36, hot-dipped galvanized, with a minimum 
application rale 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.

MW-4.2.11 Intake Air end Exhaust System

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

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

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/siiencer instalied 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.

MVV>4.2.12 Starting System

Each diesel generator set shall be capable of being started, synchronized to 
the system and loaded to the full rating of the unit without dependence upon 
the AC auxiliary power supplies.

Electric starting system shall operate on a 12V or 24V electrical circuits per 
manufacturer’s standard, energized by storage batteries. Circuit ground shall 
be negative.

Electric cranking motors shall be heavy-duty, with capacity to crank the 
engine at sufficient speed to start when conditioned to, and in an ambient 
temperature of 40°C, in conjunction with the specified range of fuel and 
lubricants. The drive mechanism for engaging the starting motor with the 
engine flywheel shall be inherently designed to operate and release without 
the application of heat. Starting system including battery shall be adequate to 
crank the engine for a minimum of three (3) cranking periods without 
overheating. Each cranking period shall consist of 30 seconds of constant 
cranking followed by a 2-minute rest. To protect the engine and electric 
cranking motors. Over Crank and Failure to Crank relays shall be provided to 
prevent excessive cranking period and cranking stress, respectively.

Storage battery shall be lead acid type or approved equivalent complete with 
battery tray and intercell connectors. The battery capacity shall be 
compatible with the cranking duty described in the preceding paragraph, in an 
ambient temperature of 40°C. Battery tray shall be constructed of fiberglass 
or approved corrosion resistant material and so treated as to be resistant to 
deterioration by battery electrolyte. Construction shall be such that any 
spillage or boil-over of battery electrolyte shall be contained within the tray to 
prevent a direct path to enclosure floor.

NATtONAL POWER CORPORATtON VI-MW-19



eiO DOCUME^^TS

SECTtON VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST, AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS, 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW 13.. 
BANGUINGUI. SULU

MinP21Z1295Se

I

MW-4.3

I

Battery charger shall be adequate to recharge the fully-depleted battery as 
required and shall automatically control the rate of charge, providing a high 
charge rate to a depleted battery and reducing to a trickle-charge rate when 
the battery charger indicate charging rate. Charging rate shall be adjustable. 
Battery charger shall be solid-state full wave rectifier type rated 480V or 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.

Generator

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

MW-4.4 Governing system

The engine speed shall be controlled by an electronic governor capable of 
isochronous or droop type speed regulation and 115 percent overspeed 
shutdown. The governing system shall be able to maintain engine speed 
within 4% of rated speed from no load to full load generator output. The 
control shall be capable of switching between isochronous or droop speed 
regulation remotely. The frequency at any constant load, including no load or 
idling during start-up, shall remain within a steady state band width of rated 
frequency. The engine governor shall be provided with a generator loading 
control unit.

The Governing system shall have at least the following response 
characteristics or better

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.

I
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I Microprocessor based modular engine-generator control and governing 
system shall be supplied with portable programmers and driver sof^A/are 
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 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 diesel generator unit’s control system shall be designed for remote start
up and speed control including automatic and manual control. Itlshail 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 Ihe 
engine in case of emergency.

Instrumentation selected shall be suitable for the application per 
Manufacturer’s standard subject to approval by NPC including those specified 
in the relevant sections of these specifications. Process fluid corrosion 
effects, pressure sui^e 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 lime 
after receiving a start signal. After the unit has been running for spedified 
time at full load it may be assumed the AC power supplies will be again 
available. . • .

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

The locally mounted control panel shall be filled 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 af'd shall accept a complete range of factory designed and installed 
attachments. Emergency stop button shall be provided and mounted on the 
enclosure exterior.

I
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The lockable safety glass viewing window located at the genset enclosure 
shall be provided with the following monitoring/control points but not limited 
to;

I

I

a) RPM meter;
b) Hours Run Counter:
c) Oil Pressure Gauge;
d) Oil *1 emperature Gauge;
e) Cooling water Temperature Gauge;
0 Start/Stop Pushbuttons: and
g) Emergency Stop Pushbutton

The genset'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;
j) Generator Breaker Position, close and open

Included in the genset’s control and protection panel are the following Human 
Machine Interface Indicators such as:

I

a) Manual Start/Stop;
b) Auto/Remote Start’;
c) Test Run-Auto;
d) Emergency Stop Button;
e) Alpha/Numeric Screen;
f) Discrete Status Indicators;
g) Fault Reset;
h) Local/Remote Selector Switch

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

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

I
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I

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

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

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

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

auxiliary/associated equipment; and

MW-4.6 Engine Protection Device

Sufficient protection devices shall be provided for each diesel engine- 
generator set to shut down the engine and simultaneously trip the generator 
circuit breaker in the event of overspeed, high cooling water temperature, low 
oil pressure and other manufacturer’s specified mechanical and electrical fype 
of faults. The cut-out devices shall incorporate indicating instruments with 
cut-out contacts adjustable over the whole range of the instruments. The 
Supplier shall submit annunciation data indicating the measurement and 
source for all conditions which will initiate protective unit alarm or shutdown.

An overspeed shutdown device, operating independently of the governing 
system, shall be provided. This device shall operate in either the manual or 
automatic mode of operation of the diesel generator unit.

The following accessories, as a minimum, shall be provided to safeguard the 
engine from being damaged by dangerous operation thereof:

a) A mechanical operated type overspeed trip device to cut-off the fuel oil 
supply to the engine not more than thirteen percent (13%) above the 
rated engine speed;

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

c) An emergency shutdown trip solenoid:

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

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

I
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MW-4.7 Sound AttenuatedA/Veatherproof Enclosure

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

The enclosure shall be designed to withstand wind velocity of not less than 
156 MPH (250 KPH) or as specified in the latest edition of National Structural 
Code of the Philippines 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 
the diesel engine generator sets and its auxiliaries. All access doors shall be 
fully lockable to prevent unauthorized access.

All components of the enclosure shall be assembled utilizing stainless steel 
bolts, nuts and washers, hinges and locks. Watertight neoprene 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 bolls, 
flanges and gaskets to match the engine and exhaust silencer shall be 
provided.

The genset-mounted control panel shall be fitted with safety glass viev/ing 
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 arid shall accept a complete range of factory designed and installed 
attachments.
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The enclosure shall be provided with necessary louvers designed to meet 
engine air requirements and proper ventilation. Ali louvers with bird screen 
shall be designed to prevent the entrance of driving rainwater but shall have 
sufficient free area to aiiow for 120% of the total genset air requirements or 
per manufacturer’s standard. Emergency stop button shall be provided and 
mounted on the enclosure exterior.

I

AH necessary fittings, hoses, shut-off valves, etc., shall be provided to 
facilitate necessary fuel oii/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/insfrument 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 Parle 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 I! - Technical Data Sheets, are preliminary and subject to 
changes to conform with the final design and model/brand of the proposed 
equipment (per manufacturer’s standard).

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

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

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

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

The Supplier shall include a Portable Computer with the latest pre-installed 
windows operating system compatible with manufacturer’s software needed in ’ 
programming the genset control setting (with licensed CD-ROM drive dongles 
of genset control system) and elecfronic/digital governing system including 
other digital components that require exclusive programs from the 
Manufacturer v;ith free update throughout the operating life of the generating 
sets.

All fools shall be handed over to NPC in perfect condition at the lime 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 
twenty-four (24) hours or at any programmed/scheduled operating hours 
available at the plant site which the generating sets and alt its associated 
auxiliaries are required to operate under the norma! Working conditions’of the 
power plant.

Prior to the tests, the Supplier shall submit five (5) copies of test prodedures 
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 

1 • be conducted unless relevant test procedures are submitted and approved by
NPC.

, *
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 Operatore. The training program shall 
be conducted by expert/s who are knowledgeable and trained by the genset 
manufacturer or his authorized representative/s as specified in Clause GW- 
10.2 of the General Works specifications.
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pyiw-s.o 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 pump, piping system and its associated accessories to complete the 
system requirements of the plant.

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) Two (2) sets of 1.0 m5 Fuel Oil Day Tanks complete with manhole,
inlet/outlet and vent nozzles, overflow, drain and level gauge/switch, 
and structural supports; I

I
b) One (1) lot Fuel Oil Piping System complete with valves, strainers, pipe
■ , and fittings, gaskets, flanges, bolts and nuts, pipe supports and other

required accessories to complete the piping systems for the fuel oil 
unloading, transfer of fuel oil from drums to day tanks, including two (2) 
double acting rotary hand pumps rated at 50 I/m and 10 m discharge 
head, day tanks to and from diesel gensets (supply and return), fuel oil 
storage tank’s overflow and drain to oil water separator, waste water/oil 
from powerhouse drain pit to oil water separator including necessary 
excavation, backfilling and asphalt jute application to embedded pipes.

MW-5.2 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 andlshal! 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 
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 coaling. 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 DPT of 
zinc rich polyamide epoxy primer. Second and final coat shall be applied with 
100 microns DPT 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.
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Inspection of welds shall be made by visual examination. Where visual 
inspection by the NPC inspector indicates unsatisfactory welds, acceptance 
or rejection shall be based on sectioning such areas by chipping with a 
mechanical round-nosed chipping tool.

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

MW-5.3 Double Acting Rotary Hand Pump

The Supplier shall supply, deliver, install and test two (2) sets of double acting 
rotary hand (1 set to be installed per fuel day tank). The pump shall have a' 
capacity of not less than 50 liters per minute @ 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 as necessary.

The pump shall be heavy duty cast iron construction with brass internals fitted 
with easy clean wire screen, easy dispensing through anti-static neoprene 
rubber hose, with telescopic suction tube, adjusted to fit into 50 mm diameter 
nozzle opening of the 210 liters drum. Necessary fitting connections including 
flexible hose shall be provided. Flexible hose shall be oil resistant and made 
of synthetic rubber tube reinforced spiral-plied synthetic fabric with v/ire helix.

MW-5.4 Piping, Valves, Fittings and Accessories

MW-5.4.1 Scope of Work

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

The F. 0. Transfer piping system shall consist of piping interconnections for a 
flexible hose at fuel rotary hand pump inlet, and from fuel oil day tanks to 
respective diesel engines.

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

MW-5.4.2 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 
othenvise permitted or approved by NPC.
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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 be applied with tape wrapping of 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 b.-ochures 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.

Unpiasticized PVC pipe connection joints 80 mm (S") 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.

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 .nf 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-5.4.3 Valves

All gale 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.
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MW-5.4.4 Strainers

Strainers shall be of basket type with cast iron 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 32-mesh size or as shown on the 
drawings. Magnets shall be included to trap small iron and steel particles for 
use in fuel oil lines.

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

MW-5.4.5 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 t^e with solid front case, and minimum size of dial gauge 
shall be of lOOmm 0.

MW-5.5

MW-5.5.1

Testing

General

Test and inspection of all materials and equipment shall be performed in 
accordance with the requirements of ail 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 ail 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)

Test procedures prior to test;
Mill certificate of materials used particularly for tank; and 
Test and inspection reports.
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MW-5.3.2 Tank

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 shail 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-5.5.3 Pump

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

• performance of the pump.

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

MW-5.5.4 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: lest, valves 
shall be opened and closed. Any leakage or any defect disclosed by the tests 
shall be corrected and repaired by the Supplier at his own expense to the 
satisfaction of NPC.

The assembled fuel oil piping system may be tested using a compressed air 
at a pressure of 1.25 times the operating pressure of the system and 
maintaining it for a minimum of 10 minutes, subject to the approval,of NPC. 
Examination for leakage defected 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.
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MW-5.6 Painting

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

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

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

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

MW-6.0 DOMESTIC WATER SUPPLY SYSTEM

MW-6.1 General

This section provides the essential information for the design,. supply, 
installation, construction, test and commissioning of the complete Doniestic 
Water Supply System to provide the water requirement of the plant including 
the required excavation and backfilling of pipe trenches.

The work shall include, but not limited to the following:

a) One (1) lot of Drilling, Casing Installation, Well Development, Well 
Disinfection:

b) One (1) set of Shallow Well Hand Pump complete with controls, 
instrumentation and necessary accessories;

c) One (1) lot of Elevated Water Storage Tank complete with accessories; 
;and

d) One (1) lot of Piping, Valves, and Fittings including the required 
excavation and backfill.

MW-6.2 Drilling, Developing and Testing of Well

MW-6.2.1 General

The Supplier shall furnish labor, materials, and equipment and perform all 
operations in connection with the drilling, placing of casing, development and 
disinfection of the well which shall be drilled to an appropriate size and depth.

Depth of well shall be approximately 15 m or at a water level suitable for 
drinking purposes. The Supplier shall be responsible for the geological 
study/ground water as to where the well will be drilled faking into
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consideration the location of the Elevated Water Storage Tank shown on the 
drawing.

MW-6.2.2 Drilling

Drilling of the well shall be done by an appropriate method most suited to the 
conditions of the well site to be drilled. When necessary, temporary casing 
shall be used In sections in the hole through over burden or unstable 
materials to prevent casing-in of the well.

MW-6.2.3 Well Completion and Development

The Supplier shall develop the well by an appropriate method most suited for 
the conditions of the well site and placing ready for installation of the jetmatic 
hand pump.

The Supplier shall undertake all operations pertaining to completion arid 
development of the well which shall consist of installation of casing, Installing 
well screen in a sand and gravel formation, developing toe wateri bearing, 
surging and back washing.

All permanent casing materials shall be new. The well casing to be installed 
shall be 50mm 0 Gl steel pipe, while the pump’s suction pipe is 32mm 0 
steel pipe conforming to ASTM A 53 seamless hot dip galvanized, schedule 
40 pipe. Opening of the well screens shall have dimension to avoid the 
sediments to pass into the well and shall be designated to prevent clogging 
and shall be free from jogged edges, irregularities, etc. that will accelerate 
clogging or corrosion.

After the completion of well construction, the well shall be thoroughly cleaned 
of all foreign substances including tools, timbers, rope, debris of any kind, 
cement, oil, grease and scum. The casing pipe shall be thoroughly sabbed 
using alkalis, if necessary, to remove oil and grease. I

i
Sterilization of the well Is done by pouring a solution of 0.46 kg (1 pound) of 
calcium hypochlorite in 38 liters (10 gals) of water.

IVIW-6.2,4 Submittal

The Supplier shall submit to NPC the complete installation details prior to 
start of works and the complete well-drawdown test results upon completion 
of the drilling.

MW-6.3 Pump

The scope of work shall cover the supply, delivery, installation at the well 
platform and test of One (1) unit of shallow well hand pump complete with 
brass foot valve, stainless steel screen with 5mm 0 slots, associated valves, 
flanges, bolts, nuts and other accessories necessary for the safe and reliable 
operation of the domestic water supply system.
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The shallow well hand pump shall have a minimum discharge capacity of 
0.455 m3/h (2 gpm) and capable of lifting water at a minimum depth of 7.6 m. 
The hand pump shall be reciprocating type and made of cast iron.
The pump shall be complete with necessary fittings and accessories to 
provide the safe and reliable operation of the pumping system.

The following documents shall be submitted by the Supplier for NPC’s review 
and approval.

a) Technical data, specifications and catalogues;
b) Outline, assembly and installation drawings showing all the dimensions: 

and

c) Operation and maintenance manuals.

MW-6.4 Water Storage Tank

The Supplier shall supply, deliver, install and test one (1) set of water storage 
tank. The water storage tank shall have a minimum capacity of 600 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-6.5 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, ins;de 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.

MW-6.6 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.

MW-6.6.1 Pumps

The pump shall be subjected to site tests to determine its conformance with 
the desigt; and operating characteristics and shall be performed in
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accordance with the approved test procedures and applicable codes and 
standards.

I

I
I

MW*6.6.2 Water Storage Tank

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-6.6.3 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 (AWV/A). 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 rnade. 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;

a) Chlorine Gas-Water Mixture;

b) Calcium-Hypochlorite or equal; or
c) Dry Calcium Hypochlorite or Chlorinated Lime and Water Mixture.
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MW-7.0 

MW-7.1

MW-7.2

I

MW-7.3

I

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.

FIRE FIGHTING SYSTEM

Scope of Work

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

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

Fire Extinguisher

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

The 7.1 kg (15.5 ibs.) minimum capacity wall-hung type fire extinguishers 
shall be complete with r;arrying handle and wall-mounting bracket.

Portable fire extinguishers shall be suitable for the protection against class 
ABC fires using Clean Agent (HydroChloroFtuoroCarbon 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

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

P(f?W-3.0 airconditioning AND VENTILATION SYSTEM

MW-8.1 General

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

I
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MW-8.2

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

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

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

Refrigeran‘r'o be used shall be environmental friendly.
1 .

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

Design Conditions 

a) Outdoor Conditions:

Dry Bulb Temperature 
Wet Bulb Temperature 
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%

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

Location Quantity Cooling Load Type

1a) Control House One (1) unit 11,500 kJ/hr Window/Inverter Type, 
Wall Mounted

2. Ventilation Unit

I
I

I

I
I

I

Location Quantity Rating Type

2a) Control Room’s 
Toilet One (1)unit 100 m3/hr Wall Mounted Exhaust Fan

MW-8.4 Air Conditioning System

MW-8.4. t 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 ty^e 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 switch

• • Cool Mode
• Fan Mode
• Automatic Mode

I
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MW-8.4.2 Window Typo 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 cooiing by automatic actuation of 
the compressor. Compressor shail 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-wali 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.

MV/-0.6 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.

NATIONAL POWER CORPORATION Vt-MW-39



I BiO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS, 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLAN! 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGAlAW IS.. 
BANGUINGUI. SULU

MinP21Zl295Se

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

MW-8.8

MW-8..9

MW-9.0

MW-9.1

I

Spare Parts

The Supplier shall supply the standard spare parts for one (1) year operation 
or as recommended by the manufacturer. Any replacement spare parts 
required during the warranty period shall be supplied by the Supplier at no 
cost to NPC.

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.

Submittal ,

The Supplier shall submit the type and model of the. air conditioning and 
ventilation units for the approval of NPC prior to purchase.

MISCELLANEOUS EQUIPMENT AND MATERIALS 

Scope of Work

The Supplier shall supply, deliver and install the following equipment, 
materials and appurtenances which are necessary for the safe and reliable 
operation of the plant. All equipment and materials to be supplied shall be 
new and unused. The Supplier shall submit brochures/technical data prior to 
supply.for approval of NPC. The equipment and materials shall be submitted 
with the Bid in a form specified in the Bid Form.

The materials listed below will be allocated and delivered to the plant site:

a) Four Wheel Drum Truck 
(210 lifer capacity)

1 pc.

b) Clock (10” diameter) - 1 set

c) Steel Cabinet locker, 90 x 45 x 140 cm 
galvalum materials

1 set

d) Office Table and Chairs 
(Standard size table, 3 drawers with 
lock keys and 2 chairs with roller balls)

- 1 set

e) Ear muff, fluid filled high attenuation - 5 sets

0 Lube Oil requirement 
(for the next lube oil change)

- 80 liters
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I
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I

I
I

1
I

I

g) Flash Light and head light with
rechargeable AA battery, halogen bulb, 
LED light

1 set

h) Automatic Rechargeable Emergency Light - 1 set

i) Electricians First Aid Kit 
(Plastic case filled specifically to meet 
the needs of the electricians most 
common Injuries - bums, eye irritations, 
cuts and insect bites) consists of the ff:

1 set

Content 1 Qty.
Adhesive bandaqes. plastic 1x3 -16
Bum Ointment 1/8 oz • 6
Cold Pack, Instant •4-
Eye wash Solution. Eve oads & Strios 7- ■
Tweezers 4
Latex Gloves, Pair 1 box
PVP Iodine Wipes 10
Scissors. 4” blunt 1 _j
Stinq Kill Swabs 4 1
Triangular Bandage 4 JFirst Aide Guide

■ * -

j)
k)
l)

Diesel Fuel including plastic drum 

Hard Hat with NPC logo, white color 

Plastic table and 4-chair (monoblock)

800 liters 

5 sets 

1 set

MW-10.0 GUARANTEE

The Supplier shall guarantee that he will repair, and/or replace, at his own 
expense, die 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-11.0 MEASUREMENT OF PAYMENT

Measurement of payment for all Mechanical Works shall be based on the bid 
price of each item In the Schedule of Requirements (Bid Price Schedule). 
The cost shall cover all works required and described in the pertinent 
provisions of the specifications.

Measurement of Payment for the Well Drilling and Development shall be 
- based on per linear meter Bid Price as shown in the Schedule of

Requirements (Bid Price Schedule). Payment shall be based on the above 
work as furnished, delivered, installed, tested and accepted
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SECTION EW - ELECTRICAL WORKS

EW.1.0 GENERAL

I

This section covers the technical and associated requirements for the Supply, 
Delivery, Installation, Test, and Commissioning of 2 x 30 KW Modular Diesel 
Gensets, Associated Electrical Equipment & Balance of Plant for the 
Electrification of New Area In Bangalaw Is., Banguingui, Sulu.

It is not NPC’s intent to specify all technical requirements nor to set forth 
those requirements adequately covered by applicable codes and standards. 
The Supplier shall furnish high quality diesel generating set and its associated 
electrical equipment meeting the requirements of this specification and 
industry standards.

All electrical equipment shall be installed in accordance with the relevant 
sections of this specification. The Supplier shall submit all related drawings 
and document deemed necessary, prior to the execution of the work, subject 
to the approval of NPC.

I

I
I

I

The works shall be performed and completed in a workmanlike manner in 
accordance with generally accepted modem 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:

1. Supply, Installation and Test of 2 x 30 kW, 480V, 3-phase, 60Hz AC 
Generator and associated auxiliary electrical equipment including 
grounding materials;

2. Supply, Installation and Test of Generator Control and Protection 
Panel (GCPP) for 2 x 30 kW D/G sets equipped with monitoring, 
metering, control, protection and synchronizing equipment/devices;

3. Supply of One (1) Spare Circuit Breaker for 30 kW D/G set;

4. Supply. Installation and Test of 2 x 50 kVA, 480V/13.8kV, 3-Phase, 
60Hz Generator Transformer;

I

5. Supply, Installation and Test of 15 kVA, 7.97kV/240V. 1-Phase. 60 Hz 
Station Service Transformer;

6. Supply, Installation and Test of 800A, 60 Hz, 15kV, 12kA, Automatic 
Circuit Recloser;
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7. Supply, Installation and Test of 15 kV Fuse Disconnect Switches with 
Lightning Arrester Combination;

8. Supply, Installation and Test of Kilowatt-hour Demand Meter and 
associated Instrument Transformers and Accessories;

9. Supply. Installation and Test of Bus Conductor and Line Materials and 
Hardware;

10. Supply, Laying and Test of Power, Control and Instrumentation 
Cables including ground conductors and other appurtenances 
required for the interfacing of supplied equipment;

11. Supply, Installation and Test of Grounding System;

12. Supply, Installation and Test of Lightning Protection System;

13. Supply. Installation and Test of Lighting & Power System and its 
Accessories:

14. Supply and Installation of Conduit System;

15. Supply and Delivery of Special Tools;

16. Supply, Delivery and Test of two (2) sets of Job Site Cameras to be 
Installed before the start of construction and/or instailation of 
equipment; and

17. All other works and services including those not specificaily 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 ali 
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
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I

I
I

I

Specification but are necessary for the complete and proper operation of the 
diesel generator shall be furnished by the Supplier at no additional cost to 
NPC.

EW-3.0 CODES AND STANDARD

The equipment furnished shall be in accordance with, but not limited to, the 
latest Issues of the following codes and standards, including all addenda, in 
effect at time of purchase order unless otherwise stated in this specification:

ANSI/IEEE American National Standards Institute and/or Institute of Electrical & 
Electronic Engineers

C37.60 Requirements for Overhead, Pad-mounted, Dry 
Vault and Submersible Automatic Circuit Reclosers 
and Fault Interrupters for AC Systems 

C57.12.20 Standard for Overhead-Type Distribution 
Transformer SOOkVA and Smaller: High Voltage 
34500V and Below; Low Voltage. 7970/13800Y V 
and below

NEMA National Electrical Manufacturers Association

I
I

I UL

lEC

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

Transmission and Distribution of Electrical Energy 
AB 1 Molded Case Circuit Breaker
ICS2 Industrial Controls and Systems: Controllers,

Contactors and Overload Relays rated eooVolts 
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

Underwriters Laboratories, Inc. (all parts apply)

44 Rubber-Insulated Wires and Cables
83 Thermoplastic Insulated Wires and Cables
508A Industrial Control Equipment
1063 Machine Tool Wire (MTW) for Stranded Conductor 

Only

International Electro-Technical Commission

60255 Electrical Relays
60044 Instrument Transformer
60071 Insulation Coordination
60076 Power Transformers, Parts 1-5
60060 High Voltage Test Technique
62271 High Voltage Switchgear and Control Gear
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I
I

NFPA

ASTM

ISO

60502 Power cables with extruded insulation and their 
accessories for rated voltages

60694 Common Specification for High Voltage Switchgear 
and Control Gear Standards

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

PEC Philippine Electrical Code

The latest edition of each standard shall mean the latest edition available at 
the date of contract signing.

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

Equipment or materials meeting other internationally accepted standards, 
which ensure an equal or higher quality than the standards mentioned, wiil 
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.

I
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EW-4.0 GENERATOR AND AUXILIARIES

EW-4.1 AC Generator

EW-4.1.1 General

This Specification covers the technical and associated requirements for the 
supply of diesel generator and associated auxiliary equipment, complete in 
every respect suitable for safe and satisfactory operation of the equipment.

EW-4.1.2 Design Characteristics

I
I

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.

TTie generator design characteristics shall be as follows:

Type :

Rated Continuous Output 

Number of Phase

Power Factor 
Frequency, Hz

Angular Speed, rpm 

Voltage, V 

Excitation Class

Allowable Voltage Variations

Rotating Field Synchronous AC 
Generator

Refer to Technical Data Sheets 

Three (3)

0.8 lagging (min.)
60

1800

480

Brushless, Separately Excited, 
Permanent Magnetic Generator (PMG) 

or equivalent
At rated output, frequency, voltage and 
power factor, the generator can operate 
satisfactorily though the terminal voltage 

at +5.0% of rated value

I

EW-4.2 Other Characteristics

The three-phase synchronous generator shall be drip-proof, revolving field, 
self-ventilated, directly connected to the engine and shall conform to 
applicable standards and additional requirements hereinafter stated. All the 
generator phase leads, neutral and the terminals for the temperature monitor
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shall be brought out to the terminal box mounted solidly on the generator 
frame.

The generator bearings shall be designed to allow minimal stress induced in 
the shaft. Generators rated 500kW and below shall have a single or double 
bearing design. However, generators rated above 500kW shall adopt a 
double bearing design.
Design shall be such as to protect mechanical, electrical and thermal damage 
due to vibration, 25% over speed, or voltages and temperature at 10% 
overload.

EW>4.3 Space Heaters

Space heaters shall be installed on the generator frame to maintain 
temperature of the entire generator above the dew point while not in use. 
Power supply shall be 240VAC single phase and shall be sourced from the 
existing station service transformer. Automatic control for space heaters shall 
be integrated in the Generator Control and Protection Panel (GCPP).

EW-4.4 Unbalanced Load

I

The generator shall be capable of carrying an unbalanced load of 10% 
continuously without abnormal overheating or causing damage to any parts of 
the generator. The generator shall be capable of withstanding transient fault 
conditions which give a rise to a value of b2! not exceeding 30 where:

b is the negative phase sequence per unit current

t is the time In seconds.

EW-4.5 Parallel Operation

The generating set/s to be supplied shall be capable of parallel operation both 
at regulation and base load with existing and future generator set/s of 
different make/manufacturers and rating/s.

EW-4.6 Generator Stator

EW-4.6.1 Stator Frame

The stator frame shall consist of strong housing built by electrical welded 
steel plates of suitable thickness which have a sufficient degree of sturdiness 
to prevent the occurrence of undue noise or vibration and shall be explosion 
proof.

The supply shall include the bedplate, foundation bolts and ail other 
embedded steel parts necessary for erection works.
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EW-4.6.2 Stator Core

The stator core shall be constructed from the highest grade silicon steel 
sheets for the lamination. Special attention shall be paid to the insulation of 
the lamination and to the finishing of the edges after stamping.

The stator core lamination shall form several segments, separated by vent 
ducts and each segment shall be perfectly compacted to avoid vibration.

EW-4.6.3 Stator Winding

I

I
I

EW-4.7

EW-4.7.1

The stator winding of copper materials shall be formed by coils with Class H 
insulation. Each coii shall be composed by insulating with thermo setting resin 
base insulation in order to prevent the mica migration phenomenon. During 
manufacturing, the coils shall be subjected to special treatment to prevent air 
Intrusion between single conductors and insulating materials.

The part of the coil to be embedded in the slots shall be varnished with semi
conducting varnish, In order to distribute in a uniform manner, the potential 
gradient and to eliminate the potential difference between the slots wall and 
the coil surface.

The stator coils shall be adequately clamped with external rings to prevent 
any deformation or damaged In case of short circuit at the stator terminals. 
The coil end clamp device and covers shall be designed so as to avoid 
vibrations and minimize additional losses.

Temperature detectors shall be provided in the stator slots and at the end of 
the ventilating ducts arranged to receive heat from the hottest spot of the 
windings with appropriate contacts for monitoring, alarm, detection and 
protection of the windings provided at the GCPP. At certain pre-set 
temperature (alarm setting), the temperature detector will trigger an alarm so 
that an adjustment or action before any insulation damage occurs may be 
done. The circuit breaker for the alternator will automatically trip In the event 
that the temperature detectors measure the winding temperature to be above 
the (shutdown setting) value.

Generator Rotor

Rotor Core

The rotor core shall be made of one solid forgoing with high mechanical 
strength characteristic and designed to have a large margin between the 
critical and running speeds (both normal and over speed). 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
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deformation of the winding during service, considering the conditions of 
operation. The Supplier shall show how their design of the rotor winding 
accommodates thermal expansion and how damage to insulation is 
prevented in condition of thermal cycling of the rotor considering the rotational 
forces involved. The rotor shall be tested at over speed and carefully 
inspected before assembling into the stator.

EW-4.8 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.

EW-4.8.2 Operating Requirements

The excitation system shall provide a positive signal to the unit master start
up sequence relay panel. Upon execution of signal automatically or by 
manual mode, an initial excitation system shall ensure voltage build-up.

During operation on automatic mode voltage control by automatic voltage 
regulator (AVR), the terminal and the reactive load of the generator shall be 
kept stable, without hunting, within the specified limits of accuracy at the 
prevailing set point and shall be self-adjusting, to any point within permissible 
area of the generator capability diagram during steady state and transient 
condition.

The terminal voltage of the generator shall be kept within 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“manuar and “automatic” voltage 
control with AVR unit. TTie equipment shall be mounted in the excitation
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cubicles. Voltmeter and ammeter shall be provided for generator DC 
excitation parameters.

All electrical equipment/devices, electronic and control circuits in modular 
form shall operate satisfactorily within the supply voltage limits and tested 
according to the required Insulation levels.

All components shall be tropicalized and all printed circuit board for electronic 
circuits shall be sealed with suitable resin resistant for tropical conditions.

EW-4.9 Generator Control and Protection Panel (GCPP)

The Generator Control and Protection Panel to be furnished shall be mounted 
with selector switch for remote and local operation including Indication 
functions necessary for monitoring, metering, control and protection of the 
diesel generating set/s. The GCPP to be supplied shall be designed with 
Generator Circuit Breaker included in the panel. Generator Circuit Breaker 
mounted on the D/G set container is not acceptable. The GCPP will be 
installed inside the plant’s collapsible control room.

The Generator Control and Protection Panel shall be equipped with the 
following minimum requirements for the operator interface with the diesel 
engine generator in addition to those specified in the Single Line Diagram.

a. Protection and Control

I
The generator control & protection module (GCPM) shall be designed 
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, alami 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 should be included for the specified 
rating of the Diesel Generator set/s subject to NPC approval.

The microprocessor based GCPM for the engine-generator shall be 
designed for automatic and manual operation and Indication such as 
synchronization and load sharing of unit generators. All interface 
devices and other accessories necessary for the automatic and 
manual control function shall be provided by the Supplier.

b. Monitoring and Metering

All indicating instruments shall fulfill the requirements for accuracy 
class 0.3 (or better) except for the frequency meter which shall have 
±0.01 Hz. The panel shall be equipped with the following minimum 
required metering devices and indicating instruments:
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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. Data Logger (all data is stored in non-volatile memory so that 
information is retained even when power to the unit is lost);

4. User Programmable Fault Reports: and

5. Other metering and indicating instrument as specified in 
Mechanical Work Specifications.

c. Synchronizing Equipment

The panel shall be equipped with manual and automatic 
synchronization of unit generators, selector switch for automatic and 
manual mode, and the necessary Indicators, metering, and other 
required appurtenances.

When specified in the Technical Data Sheets, a manual synchronizing 
equipment or controller separate from the generator controller built-in 
synchronizing function shall be provided for the plant for controlling 
manual closing of circuit breakers.

A synchronizing switch, if required for manual operation, shall be 
provided for each circuit breaker which will automatically connect the 
voltage circuits related to the breaker being closed to the 
synchronizing equipment. The equipment system shall be designed in 
such a way that it shall not be possible to inadvertently interconnect 
the voltage circuits, even when two or more synchronizing switches 
are closed at the same time. The manual synchronizing equipment 
shall be mounted on the GCPP.

All Interface devices and other accessories whether or not expressly called for 
or indicated on the bid drawings but are necessary for the remote control and 
synchronization function of the new diesel generating unit shall be provided 
by the Supplier. All instruments, scales, relay coils contacts and other 
features shall be suitable for the apparatus controlled or for the purpose 
intended.

All DC and AC power supply required for annunciation, control, monitoring 
and protection of the system shall be integrated in the GCPP. The power and 
voltage requirements will be determined by the manufacturer in accordance 
with the ratings and consumption of its equipment/device.

The Supplier may offer a generator control and protection panel with 
proprietary standard design of the manufacturer containing the required 
functions suitable to the offered generating sets.
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EW-4.9.1 Panel Construction

The panel shall be constructed from a minimum of 2.0 mm thickness steel 
sheet with edges formed into a rectangular pattern welded steel sheets so 
that each section is rigid, self-supporting and enclosed. It shall be adequately 
protected and suitable for indoor and outdoor application and all climate 
condition.
The panel shall be labeled with ISO symbols and comply with IP 65 for 
external environmental resistance and IP 44 and NEMA 12 for the resistance 
of the internal sealed modules.

The panel shall be designed with dimensions not to exceed the size shown on 
the Bid Drawing.

EW>4.9.2 Fault Annunciator System (Alarm System)

The annunciator system shall distinguish any abnormal conditions during 
operation by means of visual and audible warning. It shall be of modular 
design, preferably microprocessor-based designed for operation on a DC 
supply. It shall consist of window cabinets, mounting chassis, plug-in 
assemblies, flashers, alarm relays, isolating relays, lamps, test buttons, 
acknowledged and reset buttons. Each alarm relay shall have an auxiliary 
relay with multiple contacts for local alarm and spares. In addition, group 
alarms for engine-generator and transformer shall be available.

The supply voltage for the annunciator system shall be monitored and must 
give an alarm in case of interruption of the alarm equipment power supply. All 
DC and AC power supply required for annunciation, control, monitoring and 
protection of the system shall be an integral part of the GCPP.

EW-4.9.3 Communication Ports

EW-4.9.4

Communication ports shall be provided available in the local panel of the 
diesel generator sets and Generator Control and Protection Panel (GCPP) 
exclusively intended for control, protection, synchronization, communication, 
monitoring and metering. The communication to be estabiished between 
various equipment in the entire power plant (e.g. other generator sets and 
power generating equipment. Power Plant Control System (PPCS), protection 
and control devices, instrumentation equipment, SCADA systems, etc.) shall 
be MODBUS and Ethernet-based protocol.

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.
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EW-4.9.5 Nameplate

EW-4.10

The panel shall be provided with adequately sized nameplate made of black 
surface exposing the white core. In addition, each piece of equipment 
mounted on or Inside the panel shall also be provided with nameplate for 
easy and convenient identification.

Generator Circuit Breaker

EW-4.11

The generator circuit breaker shall be as stated in the Technical Data Sheets. 
Circuit breakers with a rating of 800 A and above shall be of the Air Break 
Type, spring storage device powered by a 125 VDC motor, suitable for hand 
operation and provided with an appropriate tripping mechanism to be actuated 
by the protective relays.

Circuit breakers with a rating below 800A shall be of the Molded Case Type, 
3-pole with 240 VAC control mechanism and auxiliary switch and 12/24 VDC 
equipped with electronic shunt trip mechanism. The circuit breaker shall be 
capable of “switching-in" the generator when synchronizing with one or more 
units in parallel operation.

Means shall be provided for locally closing and tripping electrically operated 
breakers without opening the door of the breaker compartment.

Where applicable, circuit breaker derating factors shall be applied to 
compensate for factors such as ambient temperature, altitude, frequency, duty 
cycle and enclosure loading.

Equipment Wiring

Equipment interfaced wiring shall be 600V, stranded copper with thermo
plastic insulation and shall comply with the requirements of IPCEA standard. 
Minimum size shall be 2.0 mm2 or larger for control circuit except annunciator 
wire which shall be 1.2 mm2 or larger. The minimum size of current 
transformer wire shall be 3.5 mm2.

Ail 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

Ail major equipment such as generator, transformer, generator control and 
protection panels, and all other metallic parts shall be equipped with at least 
two (2) terminals or suitable grounding pads of adequate size to 
accommodate at least two fixing screws for proper connection to the 
grounding conductors or ground connections to the plant existing grounding 
system as required.
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EW*4.13 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 alt tests necessary to 
ensure the satisfactory design and manufacture of all equipment is in 
accordance with NFPA 110 to show it is free from defects and will start 
automatically and could operate efficiently at full load.

The Supplier shall include in his bid the cost of test and commissioning of the 
diesel generating set. Hence, the Supplier shall bear full responsibility that 
the equipment has been properly installed, tested and commissioned in 
accordance with the manufacturer’s recommendation, applicable codes and 
standard required including all applicable government rules, regulations and 
ordinances.

EW-4.14.2 Shop Test

Routine, design, quality and conformance test and other necessary tests shall 
be performed in accordance with ANSI Standard or equivalent lEC Standard. 
Design tests is required if the equipment is Supplier's new design or previous 
design with significant design changes. In this case, certified test report of 
duplicated production type is acceptable.

The Supplier shall make all preparation for tests and provide the required test 
apparatus and personnel and shall notify NPC in advance of the test 
schedule.

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 Tost

The following Routine Test shall be conducted on the alternator at the 
workshop:
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I a. For the generator armature, generator field, excited armature and exciter 
field:

EW-4.15

I

1. Measurement of Resistance
2. Measurement of Insulation Resistance
3. High Voltage Test

b. Phase Sequence Test and Voltage Balance Check;

c. Open Circuit Characteristics with generator line voltage recorded against 
exciter field current;

d. Short Circuit Characteristics with generator current recorded against 
exciter field current;

e. Voltage Regulation Test to be conducted with AVR in the circuit with 
reactive loads;

Standard Routine Tests as per relevant ISO standard shall be performed.

Data and Information to be Submitted After Award of Contract

The following documents (in addition to the documents/drawings specified in 
Clause GW-6.0 of the General Works specifications) shall be submitted after 
award of contract for NPC’s review and approval prior to procurement and 
installation of the supplied equipment and materials:

a. Documentation for Electrical System such as the following:

1. Single Line Diagram showing the Diesel-Generator Set and 
related equipment including basic equipment data;

2. Outline drawings showing all critical dimensions and weights;

3. Schematic and wiring diagram of all power and control circuits 
for the engine-generator set and auxiliary equipment showing 
interconnect points and logic diagrams;

4. Engine-generator Control and Protection panel;

5. Section and detail drawings of cable terminations and 
connections.

b. Brochures/Catalogues of the AC Generator and GCPP;

c. Manufacturer’s Technical Data Sheets of the AC Generator and 
GCPP in accordance with EW-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.
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I
I

2. Parts Books - that illustrates and list all assemblies, sub- 
assemblies and components, except standard fastening 
hardware (nuts, bolts, washer, etc.)

3. Preventive Maintenance Instructions - on the complete system 
that covers the daily, weekly, monthly, bi-annual and annual 
maintenance requirements.

4. Routine Test Procedure - for all electronic and electrical 
circuits and for the main AC generator.

5. Troubleshooting Chart - covering the complete generator set 
showing description of trouble, probable cause and suggested 
remedy.

e. Certified Design and Routine Test Results: and

f. Field Tests to be performed and Certified Test and Inspection Reports
duly signed and witnessed by NPC representative.

EW-5.0 TRANSFORMERS

EW-5.1 General

This specification covers the technical and associated requirements for the 
generator step-up transformer and accessories for use in electric generating 
plants. Station service transformer, if to be provided, shall be Overhead-type 
Distribution Transformer and shall be in accordance with the latest revision of 
IEEE Std. C57.12.20.

EW-5.2 Technical Description

The transformer's) covered by this specification is (are) for use in an electric 
generating station. The application details are stated in the Technical Data 
Sheets.

EW'5.3 Design Requirements

EW-5.3.1 Rating

Transformer rating, specified in the Technical Data Sheets shall be the basis 
of the Supplier’s guarantee as to performance and temperature rise. The 
ratings indicated are based on actual load requirements at the service and 
operating conditions specified herein.

EW-5.3.2 Voltage

The transformer to be supplied shall be designed to withstand the over 
voltages for the duration of voltage excursions which may be expected as a 
result of full load rejection of the generator.
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EW-5.3.3 Frequency

Frequency for operation shall be 60 Hz.

EW-5.3.4 Overload Requirement

The overload rating and operation shall be in accordance with all cyclic 
loading duties as specified in lEC 60354. The overload capability of any 
auxiliary equipment such as bushings, LTC’s, CTs, oil expansion tanks, 
leads, etc. shall not be less than the transformer overload rating. If other 
considerations will limit the overload capability of the transformer, the Supplier 
shall specify these limitations in his proposal.

EW-5.3.5 Short Circuit Withstand Capability

The transformer shall withstand the mechanical and thermal stresses 
produced by external short-circuit currents specified in IEEE Std. 57.12.00 
(latest revision).

EW-5.3.6

EW-5.3.7

EW-5.3.8

I

Transformer Loss Evaluation

Depending on the requirement stated in the Technical Data Sheets, the 
Supplier Is required to fill-in all the information for the transformer losses in 
the Technical Data Sheets for the generator step-up and station sen/ice 
transformer in order for the NPC to fully determine the most cost effective of 
the proposed transformer(s) to be supplied considering both cost of losses 
and first cost.

Failure of the Supplier to completely fill- in ail the information needed for 
proper evaluation by the NPC shall be a ground for rejection of his bid.

The transformer shall be designed for the most economical loss ratio (copper 
loss/iron loss) for the application as specified in the Technical Data Sheets for 
the transformer.

Impedance and Reactance

The impedance and reactance shall be stated in the Proposal.

Audible Sound Level

Sound levels decibels (dB) at rated voltage and frequency for liquid immersed 
generator step-up and station service transformers shall be as below. The 
average sound level of the transformer shall not exceed these values when 
measured in accordance with the conditions outlined in the latest ANSI/IEEE 
C57.12.90 or lEC 60551 for oil-immersed transformers or ANSI/IEEE 
C57.12.91 or lEC 60726 for dry-type transformers.

Eauivalent Two-windinq. kVA Averaae Sound Level. dB
1-50 48
51-100 51
101-300 55
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EW-5.3.9

301-500 56
750 57
1000 58
1600 60
2000 61
2500 62

Tolerances

I

I

The transformer shall be designed and manufactured with tolerances in 
accordance with applicable ANSI/IEC/IEEE standards.

EW-5.3.10 Electrical Insulating Oil

The Supplier shall furnish oil with quality suitable as an insulant and coolant 
for transformers. The oil shall be new naphthenic based mineral oil meeting 
the requirements of the latest ASTM D3487 (Specification of Mineral 
Insulating Oil Used in Electrical Apparatus).

Insulating liquid must not contain more than 2PPM of Polychlorinated 
Biphenyl (PCB), classified as *PCB free".

A Certification from the Manufacturer that the insulating oil is PCB free and 
laboratory analysis results conducted on a DENR-accredited laboratory shall 
be submitted to NPC.

EW-5.4 Design and Construction Features

EW-5.4.1 General

EW-5.4.2

The transformer design, manufacture and assembly shall minimize vibration 
and shall prevent damage by inherent vibration and stress during operation, 
transportation and short circuits.

Cores

I

Cores for the transformers shall be constructed of the highest quality, non
aging high permeability grain oriented silicon steel. The steel shall be in thin 
laminations, annealed after cutting and rolled to ensure smooth surface at the 
edges.

The laminations must be free from impurities and must receive stress relief 
treatment after punching. The laminations shall be accurately flattened, 
especially at the edges and insulated by suitable procedures with long life 
heat resistant insulating coat.

Both sides of each sheet shall be insulated with a durable, heat resistant 
insulation. The cores shall be held firmly by core clamp and brace to ensure 
adequate mechanical strength to support the winding and to withstand without 
damage or deformation, the forces, caused by short circuit stresses, 
transportation or handling to prevent shifting of the core laminations.
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I

I

I

The core shall be solidly grounded to the tank and shall be provided with 
approved iifting devices or lifting lugs at suitable points of the core assembly 
for core lifting.

EW-5.4.3 Windings

Windings for transformer shall be of the best modem design of conductor 
having constant cross*section and uniform insulation or graded insulation as 
required. The coils shall be wound and supported in a manner to provide 
sufficient oil ducts which will be maintained without constriction.

End coils shall have extra insulation. Coils shall be made up, shaped and 
braced to provide for expansion and contraction due to temperature changes 
in order to avoid abrasion of insulation and provide rigidity to resist movement 
and distortion caused by abnormal operating conditions.

Adequate barriers shall be provided between windings and core and between 
high and low voltage windings. End coils shall have extra protection against 
abnormal line disturbances. Permanent current-carrying joint for splices shall 
be welded or brazed, properly formed and finished, and insulated to conform 
to the basic insulation.

Winding conductor shall be free from scars, burrs and splinters and shall be 
uniformly insulated. Permanent current-carrying joint for splices shall be 
welded or brazed, properly formed and finished, and insulated to conform to 
the basic insulation.

The completed assembly of core and coils shall be vacuum dried, 
immediately impregnated and immersed in dry oil. They shall be adequately 
braced to withstand ocean shipment, short-circuit forces and earthquakes.

EW-5.4.4 Bushing

All porcelains used in bushing shall be wet process, homogenous, and free 
from cavities or other flaws. The glazing shall be uniform in color and free 
from blisters, burrs and other defects. All porcelain parts shall be one piece. 
The bushings of the same rating shall be interchangeable.

Bushing up to 110 kV BIL shall be porcelain bulk type whereas bushings 
above 110 kV BIL shall be condenser-type. In the latter case, the bushing 
shall be provided with capacitance test tap.

Bushings shall have the continuous current-carrying capacity necessary to 
carry the full 65°C rise current. The bushings shall also be capable of 
carrying overload currents as required by EW-5.3.4.

The terminal pads shall be of high conductivity bronze or copper and shall be 
plated with hot flowed electro silver or electro-tin. Whenever a larger terminal 
pad is required for higher current rating, the mounting holes shall conform to 
NEMA Standards.
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I

The HV and LV terminations of the generator step-up transformer shall be 
fitted with suitable insulating shroud. The insulating shrouds shall be 
manufactured through dip molding process and shall be made from flexible 
polyvinyl chloride (PVC) material, suitable for low voltage to high voltage 
applications. The insulating shroud shall be flame retardant, conforming with 
the UL 94 Standards. They shall be type tested for electric strength in 
accordance with lEC 60243 - 1 or approved equivalent standards.

EW-5.4.5 Gasket

Gaskets shall be unaffected by hot insulating oil, retain their resiliency during 
the life of the associated equipment, and be unaffected by weather while 
maintaining oil and gas tightness. Nitrile rubber gaskets are acceptable. 
Gaskets of neoprene and/or any kind of impregnated/bonded cork or cork 
only are not acceptable. Gasket flanges shall have grooves or metal stops to 
prevent over compression of gaskets. All bolted transformer tank or 
accessory openings shall be gasketed.

EW-5.4.6 Tank

I

I

The transformers shall be housed in a steel tank with all permanent joints 
molded, backed up by a sturdy steel structure as required to obtain the 
desired rigidity and strength. The material shall be of high grade steel plate 
having good welding qualities. All seams, flanges, lifting and jacking lugs, 
braces and other parts attached to the tank shall be welded. No rivets shall be 
used. The cover shall be bolted type. The tank shall be able to withstand an 
internal pressure with oil at operating level.

All openings such as joint between the case and cover, bushings insulation 
mountings, etc., shall have welded on flanges to provide gaskets surfaces 
and allow for bolt holes. No bolts shall pass to the inside of the case and 
cover. Flanges shall have gaskets which will remain oil-tight and will not 
deteriorate under severe conditions. The tank with radiator fitted shall be 
tested for leaks before painting.

For station service transformer, if to be provided, the transformer tank shall be 
made of steel. It shall be of sealed-type construction with a steel cover. The 
tank cover shall be provided with a reusable gasket. The tank cover shall be 
grounded to the tank body using a copper strap adequately sized for the short 
- circuit of the transformer. The tank shall be provided with a tank grounding 
connector located near the base of the tank. The connector shall be eyebolt- 
type, made from tinned copper alloy material. Standard support lugs shall be 
provided on the tank wall for securely mounting the transformer on the pole. 
The type support lug to be provided corresponding to the transformer size 
shall be as shown in IEEE Std. C57.12.20, latest revision. Lifting lugs shall be 
permanently attached near the top of the transformer tank to allow for 
balanced vertical lift. The design of the lifting lugs shall incorporate a safety 
factor of 5. Lifting facilities for the core-oil assembly shall be provided.
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I

I

I

I

EW-5.4.7 Radiators

Radiators, if to be provided, shall be bolted to the main transformer tank and 
readily detachable. Isolation valves shall be fitted to the tank to permit radiator 
removal without draining the main tank. Separate filling plugs, air bleed plugs 
and drain plugs shall be fitted to each radiator section. Radiators shall be 
galvanized externally prior to etching and painting. Particular attention shall 
be given to their internal cleaning and painting to ensure that the radiators 
amVe in a serviceable condition. All radiators shall be completely sealed with 
blanking plates and neoprene seals for transport. They shall be thoroughly 
dried before shipment.

EW-5.4.8 Hardware

All energized hardware, i.e., bolts, nuts and washers shall be made of tinned 
copper alloy material such as silicon bronze or equivalent. All other hardware 
shall be hot*dip galvanized.

EW-5.5 Fittings and Accessories

The following transformer accessories shall be included:

1. HV Bushing
2. Oil Level Indicator
3. Oil Sampling Plug
4. Oil Drain Valve
5. Oil Temperature Indicator
6. Pressure Relief Valve
7. Lifting Lugs
8. Anchor Bolts
9. Earthing Terminals
10. HV/LV Insulating shroud

EW>5.6 Equipment and Marking

The transformer shall be provided with a stainless steel nameplate in 
accordance with the latest standard of 1EC60076-1, fitted in a visible position 
showing the information indicated below. The entries on the plate shall be 
indelibly marked.

1. Kind of transformer
2. Number of this standard
3. Manufacturer's name
4. Manufacturer’s serial number
5. Year of manufacture
6. Number of phases
7. Rated power (in kVA or MVA)
8. Rated frequency (in Hz)
9. Rated voltages (In V or kV) and tapping range
10. Rated currents (in A or kA)
11. Connection symbol
12. Connection diagram
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I
EW.5.7

13. Short circuit impedance (in %Z)
14. Type of cooling (i.e. OA, OMAN, etc.)
15. Insulation voltage (withstand voltages)
16. Insulating liquid
17. Temperature rise (in DC)
18. Total mass, kg
19. Mass of insulating oil

The minimum recommended dielectric strength of oil filling the transformer 
shall also be engraved on this plate. The rating plate and any other 
instructions or designations shall be in the English language.

Standard and Common Tools

I
I

The Manufacturer of transformer shall provide standard/common tools for use 
in the installation of transformer.

EW-5.8 Tests

All tests shall be performed as per latest revision of ANSI C57.12.90 Factory 
Test shall include, but not limited to the following:

EW-5.8.1 Routine Test

I

1. Ratio. Polarity and Phase Relation Test
2. No Load Losses and Excitation Current at rated Voltage and 

Frequency
3. Induced Potential Test (Low-frequency Dielectric Test)
4. Mechanical (Leak Test)

EW-5.8.2 Design Test

EW-5.8.3

1. Winding Resistance Measurement Test
2. Impedance Voltage and Load Loss Measurement
3. Temperature Rise
4. Lightning Impulse
5. Audible Sound Level
6. Mechanical (Lifting & Moving Devices, Pressure Test) 

Miscellaneous Test

I
EW-5.8.4

1. Insulation Power Factor
2. Insulation Resistance
3. Short Circuit Capability

Site Test

I The Supplier shall perform all tests specified by the equipment Manufacturer, 
applicable standards and as necessary to verify the proper operation of the 
equipment in the presence of NPC representatives.

1. Check level and alignment of the installed transformer:

I NATIONAL POWER CORPORATION vi-ew-21



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST, AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS, 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS., 
BANGUINGUI, SULU

MInP2121295Se

I
I

I
I

2. Check tightness of connections and fastenings;
3. Check proper grounding;
4. Check oil level monitors, nameplate, vent plugs;
5. Check wire and cable connections:
6. Check cable glands and entrance; and
7. Check on the proper installation of transformer accessories.
8. Winding resistance
9. Insulation Resistance & Polarity Index/Dieiectric Absorption Ratio
10. Transformer Turns Ratio
11. Oil Dielectric Breakdown Voltage Test

EW-5.9 Failure to Meet Guarantees

Depending on the requirement stated in the Technical Data Sheets, the 
transformer will be tested for compliance with the Manufacturer's guaranteed 
losses. If the transformer losses, as determined by test, at rated voltage, 
frequency and 100% rated kVA exceed the guaranteed total losses, the 
excess In losses shall be evaluated at the following rated cost and the 
resulting amount shall be deducted from the contract price.

S = 2 [(Nl-l) (Nlh- Nlg) + (U) (Llm • Uo)]

I

Where:

S
Nl-l
Nlm

Nlg

Ll
Llm
Llg

Amount to be deducted from the Contract Price
Cost of No load losses equivalent to Php 300AVatt
Measured no-load losses expressed in Watt
Guaranteed no-load losses as stated on the Technical Data
Sheets
Cost of Load Losses equivalent to Php 250/Watt
Measured load losses expressed in Watt
Guaranteed load losses as stated on the Technical Data Sheets

When the excess of the total losses reaches five percent (5%), NPC shall 
have the right to reject the transformer for which such excess is verified 
during the factory acceptance lest.

Successful Bidder shall promptly provide NPC one (1) original and three (3) 
certified copies of all test data and reports on the transformer.

EW-5.10 Data and Information to be Submitted After Award of Contract

The following documents shall be submitted after award of contract for NPC’s 
review and approval prior to procurement and installation of the supplied 
equipment and materials:

1. Brochure/Catalogues of the transformer;

2. Manufacturer’s Technical Data Sheets of the transformer in accordance 
with EW-14.3;
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I

I
I
I
I

3. Outline drawings of transfoimer and accessones showing the following:

a. General Dimensional Drawing
b. Sectional Drawing
c. Nameplate Drawing
d. Marshaling box with connection diagram

4. Description and Instructions covering the installation, operation and 
maintenance of the transformer and accessories;

5. Duly signed Routine Test Results; and

6. Reid Test to be Performed and Certified Test and Inspection Reports 
duly signed and witnessed by NPC representative.

EW-6.0 SWITCHYARD EQUIPMENT AND APPURTENANCES

The switchyard equipment and appurtenances shall be installed as shown on 
the bid drawing. The equipment shall be securely fastened {as applicable) to 
the structure to avoid movement during transient fault and manual operation. 
The required clearance in between equipment during installation shall be 
obsen/ed. 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.

I
I
I

EW-6.1

EW-6.1.1

EW-6.1.2

Automatic Circuit Recloser

General

The Automatic Circuit Recloser shall have rated characteristics as specified in 
the Technical Data Sheets (Part II of the Technical Specification).

The Automatic Circuit Recloser shall be mechanically and electrically trip free. 
Any applied close signal, either mechanically or electrically, shall not inhibit 
the recloser from tripping on the programmed time-current curve.

A manual operating handle shall be provided including an Indicator flag for 
contact position indication.

Close and trip capacitors shall be used to store the necessary energy for 
operating the recloser. Only the close capacitor energy shall be used for 
closing while both capacitors are available for opening. Trip energy shall be 
available following any electrical close.

Interrupting Medium

The interrupting medium shall be vacuum type.
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EW-6.1.3 Insulation Medium

Environmentally friendly cycloaliphatic epoxy or equivalent shall be used as 
dielectric medium. SF6 gas shall not be used.

EW-6.1.4 Housing Materials

The tank shall be manufactured from a hot-dipped galvanized steel, 316 
stainless or cast aluminum. Control cubicles shall be manufactured from 316 
stainless steel. All support structures and associated bolts and nuts shall be 
hot dipped galvanized.

EW-6.1.5 Mounting

I

EW-6.1.6

The Automatic Circuit Recloser shall be suitable for single and double pole/H- 
frame mounting.

All recloser tanks are to be supplied with standard pole mounting brackets 
fixed to the rear of the tank. The bracket shall be designed to ensure that the 
recloser live parts have statutory clearances from the pole and the earthed 
metal equipment.

The brackets and tank wall are to be of adequate strength to limit distortion, 
when mounted. Both the top and bottom bracket shall be suitable to carry the 
total weight of the lank.

A detailed drawing of the Auto-recloser mounting arrangement shall be 
submitted together with the proposal. The minimum phase-to-earth clearance 
Including clearance to the structure shall be indicated on the drawing.

Control Cabinet

I
The control cabinet shall be designed for the service condition specified, and 
fitted with substantial door securing devices.

The control shall be housed in a weatherproof steel cabinet (IP 65) with a pad 
lockable internally hinged door and shall include a thermostatically controlled 
healer.

I
The control cabinet shall be mounted below the tank and shall be connected 
by a minimum of 20m long multi-core control cable. The multi-core cable 
shall be ultra violet stabilized and adequately screened against electrostatic 
and electromagnetic interference, which can cause malfunctioning of the 
protection or control equipment. This cable shall connect Into both the 
recloser and the control cabinet by means of plug and socket arrangement.

I
I

EW-6.1.7 Earthing

Earthing terminals shall be 6tted to equipment, 
provided between the lid and the tank.

An earthing strap shall be
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EW>6.1.8 Surge Arrester Bracket

Surge arrester bracket shall be provided for the arrester mounting which will 
serve as the connection point for the arrester earth. The brackets shall have 
an unpainted corrosion resistant metal connecting zone which has the 
capability to conduct surge arrester current.

EW*6.1.9 Marking and Nameplates

Phase identification marking shall be provided on each bushing of the Auto 
recloser.

I

I

I
I

I

A nameplate shall be provided using a non-ferrous matenal or stainless steel, 
with the following information:

1. Manufacturer’s Name
2. Serial No.
3. Rated Maximum Voltage
4. Rated Continuous Current
5. Rated Interrupting Current
6. Rated Impulse Withstand Voltage

EW-6.1.10 Operating Mechanism

A low voltage system supplied from a battery or voltage transformer may be 
used to operate a closing mechanism. Tripping energy shall be supplied from 
a spring mechanism automatically tensioned when the recloser is closed.

Internal batteries used to operate closing mechanism shall not dependent on 
recloser load current to maintain its state of charge.

The recloser shall incorporate provision to be manually operated using a 
standard operating stick in the event of failure In the electrical control system.

EW-6.1.11 Bushing

The HV bushing shall be of high quality glazed porcelain, or cycloaliphatic 
epoxy resin having a creep age length as specified in the Technical Data 
Sheet.

I

I
I

The Supplier shall provide bird guards for insulation protection between the 
load side and line side bushings.

EW-6.1.12 Current Transformer

A sensing multi-ratio bushing current transformer for use with the recloser 
control and protection functions shall be an integral part of the recloser.

They shall be of class and ratio adequate to ensure they do not saturate 
under fault conditions up to the full rated interrupting current.
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I Current transformers shall be thermally rated to the recloser current rating 
regardless of the ratio selected.

EW-6.1.13 Auxiliary Supply

I

I

The operating power shall be supplied from an external 240 VAC. A 12Vdc 
battery with sufficient ampere hour shali be provided for back up control 
operation in the event of loss of primary supply. The battery shall be capable 
of operating the control for a minimum of 72 hours. If the primary supply has 
not been restored within the allowable discharge time of the battery, the 
control shall automatically shut down. The cable for the external auxiliary 
supply of approx. 20 m long shall be included in the contract.

EW>6.1.14 Control Design Features

The design of the control shall include the following:

1. Relay Module
2. CPU Module
3. Power Supply Module
4. Communication Interface Module
5. Front Operating& Display Module
6. Ethernet /USB / Wl-R / Fiber Optic/RS 232 Communication Module

The panel includes an LCD that shall allow customizable display for viewing 
operational data of the control. The LCD shall include complete metering 
information including all current, voltage and power values along with trip 
values for all profiles. All modules should be replaceable on site without 
removing the recloser controller unit.

Local Control and Indication

I

The recloser shall be equipped with the following local operation features 
through push-buttons operation:

1. Trip (with no reclosing)
2. Close (Single Shot)
3. Auto reclose ON/OFF
4. Local remote operation
5. View trip Sequences and status information

SCADA Operation and Indication

The recloser is required to be controlled and operated using a remote 
compatible PC with phone modem and applicable software via DNP 3.0 
communication protocol.

As a minimum requirement, the following controls and indications shall be 
provided to the Remote SCADA system using the above protocol:
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Control and Indication

I

I

1.
2.
3.
4.
5.
6.
7.
8.

9.

10. 
11. 
12. 
13.

14.
15.

Tripping and dosing
Enable and disable automatic sequences (reclosing)
Enable and disable protection 
Change protection setting 
Reset fault flags and currents
Read and display metering data including a summary page 
Read the operation counter
Read the event recorder and display at least 5000 events in time 
sequence complete with feeder current at the time of the event 
Display a summary page which shows the number of fault trips since it 
was last reset
Examine recloser/control system malfunction alarms 
Read all existing recloser settings 
Switch status (open/close) indications
Trip sequences and status information I.e., Protective device and 
sequence which initiated the trip, date and time, Interrupted current, 
etc.
Buzzer Alarm Trip, Open/Close and Trip Alarm Indications
Hotline Tag should be configurable in the control panel for safety and
protection of personnel during off-line maintenance work.

EW*6.1.15 Sequence of Operation

In the event of fault on the line controlled by the recloser, the recloser shall 
automatically open, and after a minimum dead time, it shall automatically 
reclose and remain closed should the fault along the line is cleared.

In case the fault persists, the recloser shall again disconnect the line being 
controlled. The recloser shall be capable of not less than three automatic 
reclose operations at rated short circuit current should the fault persist and 
then lock out in the open position until reset by hand or remote control.

If the fault is of a transient in nature, the equipment shall remain closed, and 
the operating mechanism shall automatically reset.

The number of operations to lockout shall be adjustable in any combination of 
Instantaneous and time-delayed trips up to a minimum of four with a minimum 
dead time of 0.5 seconds for the first operations.

The Automatic Circuit Recloser shall be mechanically and electrically trip free. 
Any applied close signal, either mechanically or electrically, shall not inhibit 
the recloser from tripping on the programmed time-current curve.

Close and trip capacitors shall be used to store the necessary energy for 
operating the recloser. Only the close capacitor energy shall be used for 
closing while both capacitors are available for opening. Trip energy shall be 
available following any electrical close operation.
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EW-6.1.16 Protection

I

I

The Automatic Circuit Recloser to be supplied shall be equipped with but not 
limited with the following protections:

1. Directional Overcurrent and Earth Fault Protection
2. Instantaneous and AC Time Overcurrent Protection
3. Under/Over Voltage
4. Under/Over Frequency
5. Harmonics Protection
6. Negative Phase Sequence Protection
7. Auto Change Over Protection

All other protections specified In the Technical Data Sheets (TDS).

The controller shall include a sensitive ground/earth fault trip feature that will 
provide tripping of the recloser after a programmable, definite time for ground 
currents below normal ground minimum trip levels. The feature shall have a 
programmable operation to lockout and reclose intervals independent of the 
ground settings. This feature shall be independently selectable for each 
protection profile.

A sequence coordination feature shall be included to allow the control to step 
through selected operation in the operating sequence without tripping.

The control shail include a cold load pick up feature to prevent the control 
from tripping while energizing non fault system loads.

The Cold Load Pick up feature shall be able to be programmed IN or OUT of 
service.

EW-6.1.17 Safety Features

The control software shall have a programmable security code to limit access 
of control programming functions to authorized personnel.

EW-6.1.18 Metering

The control shall provide instantaneous and demand metering 
programmable integration intervals for the following minimum functions:

with

1. Real, Reactive and Apparent Power for each phase and total
2. Power Factor for each phase and total
3. Voltage magnitude for each phase
4. Current Magnitude for each phase and neutral
5. Positive and Negative Sequence Voltages (magnitude and phase)
6. Positive, Negative and Zero Sequence Currents (magnitude and 

phase)
7. Power Quality Monitoring (TDD up 15th Harmonics, HDD Up to 15th 

Harmonics, Voltage Sags & Swells,)
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I

EW-6.1.19 Event Recorder/Histogram

Event recorder shall be provided to record and store events in a non-volatile 
memory. The recorder shali include time and date of event and histogram 
features displays statistical information including tagged min/max values.

EW-6.1.20 Spares

The Supplier shall furnish a detailed list of required spares for two (2) years 
operations (if there's any) i.e., protection cards/boards, etc. with equivalent 
cost.

The list shall include relevant information on the availability and delivery of 
spare parts.

EW-6.1.21 Other Technical Requirements

Operating and Configuration Editor Software Program

Laptop and ail software and configuration editor software program including 
licenses shall be supplied and included in the cost of the equipment in the Bid 
Price Schedule. A set of each type of software including licenses plus instruction 
manuals shall be provided by the Supplier.

Ail Recloser shall be properly configured, calibrated, and set at factory prior to 
delivery based on the desired initial pick up current trip setting requirement of 
each site at present and/or forecasted load data to be provided by SPUG.

EW-6.1.22 Test and Inspection

The Supplier shall provide a test specification covering all tests on the 
Supplier's premises, successful completion, as deemed by NPC, of 
Inspection and Tests on Supplier’s premises shall be a prerequisite to 
shipment of all materials, equipment, software or system(s). Following 
successful completion of inspection and tests on his premises, the Supplier 
shall obtain the approval to proceed with the delivery of the equipment, 
materials, software or system(s) from NPC in accordance with the Technical 
Specification for the equipment.

Test report on design and routine tests performed in accordance with 
ANSI/IEEE and/or lEC standard shall be submitted to NPC for evaluation and 
approval.

All test certificates shall include the manufacturer’s serial number.

Typo Test

The test to be performed shall be in accordance with the design test set out in 
Section 6 of ANSI/IEEE C37.60 and Section 5 of ANSI/IEEE C37.63. In 
addition, the electronic protection /control unit shall have been subject to the 
relevant impulse, and high frequency noise immunity tests specified In lEC 
60255 or equivalent standard.
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I

The recloser complete with control/protection component (including earths) as 
a composite unit shall have been tested for the rated impulse withstand level 
and for immunity against the effects of EMI and RFI.

Routine Test

Routine test shall be carried out and shall be in accordance with the 
production test set out in Section 7 of ANSI/IEEE C37.60.

EW-G.1.23 Data and Information to be Submitted After Award of Contract

The following documents shall be submitted after award of contract for NPC’s 
review and approval pnor to procurement and installation of the supplied 
equipment and materials:

1. Brochure/Catalogues of the Automatic Circuit Redoser;

2. Manufacturer’s Technical Data Sheets of the Automatic Circuit 
Redoser in accordance with EW-14,3:

3. Outline drawings of Automatic Circuit Redoser and accessories;

I

4. Schematic and Wiring Diagram;
5. Description and instructions manual covering the installation,

operation and maintenance of the transformer and accessories;

The instruction manual to be provided shall include the following:

• A schematic diagram and component layout of all printed circuit 
boards

• A detailed list of all component and parts including 
manufacturers part numbers

• A detailed description of the circuit operation including block 
diagrams

• A comprehensive trouble-shooting guide to assist in fault-finding

6. Duly signed Routine Test Results; and

7. Field Test to be performed and Certified Test and Inspection Reports
duly signed and witnessed by NPC representative.

EW-6.2 Fuse Disconnect Switch with Lightning Arrester Combination

This specification covers the suppiy and delivery of fuse disconnect switch 
with lightning arrester combination for use in various diesel power plants.

The materials furnished shall be in accordance with, but not limited to, the 
latest issues of the Applicable Codes and Standards, including all addenda, in 
effect at time of purchase order unless otherwise stated herein.
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EW-S.2.1 Technical Characteristics and Requirements

The fuse disconnect switch to be supplied shall be suitable for high voltage 
transformer acting as an overload protector and a device for opening and 
closing load current. All the metal parts of the fuse disconnect switch shall be 
free from erosion and rust.

Fuse Cut-Out

Fuse cutouts shall be satisfactory use In a tropical climate with high relative 
humidity. The cutouts will be mounted by means of steel brackets on steel 
poles cross arms.

The cutouts are intended for use with button head-type fuse links and must be 
able to accommodate fuse links meeting the interchangeability requirements 
of ANSI standard. The cutouts to be supplied shall include the following:

1. Fuse Support Assembly
2. Fuse Holder Assembly
3. Mounting Bracket
4. Lock Washers

Fuse Link

The fuse link to be supplied shall be universal button head with tin fuse element 
suitable for 15 kV open type distribution cut-out to be used in the overcurrent 
protection of circuits. It is characterized by perfect time current characteristics, 
high mechanical strength and reliable arc extinguishing performance, etc. The 
fuse link shall meet the electrical and mechanical interchangeability 
requirement in accordance with ANSI standard.

Lightning Arrester

Gapless arresters shall have elements fabricated from non-linear resistance 
metal oxide materials to perform both the surge discharge and power 
frequency reseal functions.

Arresters of this type shall be protected in a hermetically sealed wet-process 
jacket, which shall have a high creep age distance and a high dielectric 
strength.

The primary terminals shall be suitable for the connection of the type and size 
of conductors specified in the Technical Data Sheets which can be either 
copper or aluminum conductors without use of bimetal inserts.

The arrester shall be supplied with a cross-arm mounting bracket that 
conforms with the requirements of NEMA or with appropriate bracket as a 
cutout arrester combination on it.

All mounting bolts and conductor connection shall be provided with lock 
washer. Lock washers shall be fabricated from material that complies with 
the requirements as per ANSI standard.
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All exposed steel or iron part of the arrester shall be hot-dipped galvanized in 
accordance with ASTM standard.

EW-6.3

The Supplier shall submit for approval the brochures and/or catalogues with 
complete technical specification of the fuse cut out with lightning arrester 
combination including mounting brackets and accessories.
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-6.3.1 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 (current and 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
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 pole 
mounted and to 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-6.4 Bus Conductor and Hardware

This specification covers the technical and associated requirements for 
stranded aluminum bus conductors and line hardware for use in various 
diesel power plant switchyards.
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All line hardware/mateiials shall meet the performance requirements 
application criteria and manufacturing tolerances passed ANSI CBS. 1-1979 - 
America National Standard for Galvanized Steel Bolts and nuts for overhead 
line construction.

EW-6.4.1 Technical Characteristics and Requirements

Describe herein is the general specification of the Bus conductor, line 
materials and equipment to be supplied for this project.

Stranded Conductor

All wires of the stranded conductor shall be concentrically stranded. The 
wires In each layer shall be evenly and closely stranded around the 
underlying wire(s). The tension in individual wires in a layer shall be sufficient 
to hold each wire firmly in place with only enough strand separation to 
prevent crowding at the fme of stranding and during installation. All steel and 
aluminum wires shall lie naturally In their position in the stranded conductor 
and, when the core and/or the aluminum wires are cut, the wire ends shall 
remain in position or be readily replaced by hand and then remain 
approximately in position.

The aluminum shall be of the higher purity commercially obtainable which 
shall not be less than 99.5%. The type of conductor to be supplied shall be 
stated in the Technical Data Sheets and shall be manufactured according to 
the applicable ASTM or equivalent lEC standards.

The completed conductor shall be smooth, free from nick, burrs, aluminum or 
steel particles, dirt and excessive die grease. The conductor shall be 
absolutely free of copper dust and copper particles.

Clamps

Aluminum strain clamps and suspension clamps for aluminum conductor, if 
required In the Technical Data Sheets, shall have its clamp bodies and 
keeper pieces, made of high strength and heat treated cast aluminum alloy. 
Cotter bolts, U-bolts, nuts, and lock washers shall be hot dip galvanized steel. 
Cotter pins shall be made of stainless steel. Slip strength of the strain clamp 
shall be not less than 85% of the rated ultimate strength of the conductor.

Cross Arms

The cross arms to be supplied for this project shall be in accordance to ASCE 
manual 72 “Design of Steel Transmission Pole Structures". The materials 
shall meet ASTM A-570 specification (36 KSI min. steel strength) while the 
galvanizing shall be in accordance with ASTM A-123 specification.

Insulators

Insulators to be utilized in the project shall be in accordance to ANSI Class 
55-3 for pin. Class 52-1 for suspension. Class 53-2 and Class 53-4 for spool 
standard as to material, ultimate tensile strength, leakage, distance, etc.
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Line Hardware

Line hardware shall be made either of aluminum alloy, malleable iron or 
ductile iron with tensile strength in accordance with ANSI standard.

Bolts

EW-6.5

All bolts such as carriage, double arming, oval, machine, etc. shall be hot dip 
galvanized as perASTM A-153.

Maintenance Tools

The following lineman’s tools shall be provided by the Supplier for the 
maintenance in the switchyard area:

Item
No. Description Qty. Unit

1
Telescopic Hot Stick with Tip Lock Features, 
Material; Epoxy glass
Minimum Length: 35 ft.
No. of Sections; 8

1 set

2
Lineman's Rubber Gloves
Size: 14"
Maximum Usaae: 17,000 Volts

2 pairs

3

Lineman's Belt
Maximum Length:42"
Minimum Length: 34"
D-to-D distance: 56 cm
Center Hole: 38"

1 set

4
Positioning Strap, Nylon
Maximum Length: 2.0m
Minimum Length: 1.3m
Adlustable Ranqe: 0.7m

1 set

5 Heavy Duty Hard Hat with strap & NPC 
(Passed Safety Standard) 3 pcs

EW.7.0 POWER, CONTROL AND INSTRUMENTATION CABLES

This specification covers the technical and associated requirements of power, 
control and instrumentation cables, and medium voltage power cable for use 
in switchyards.

All cables shall be designed to withstand the short-circuit condition and 
voltage drop of 3% (max.).

EW-7.1 Technical Characteristics and Requirements

The cables to be supplied shall have insulation levels able to withstand any 
voltage surges which are normally expected to occur in the power system in 
which the cable is to be used, due to switching operations, sudden load 
variations, faults, etc. The medium voltage XLPE power cable and the 600V 
power, control and instrumentation cable to be supplied shall be compliant to
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ICEA S-66-524 or lEC 60502-2 and UL 83, PNS 35, ICEA S-73-532 
specification and requirements of PEC respectively.

The cables shall be selected to withstand without distress any short-circuit 
currents in the conductor and sheath related to the existing fault levels.
The cables and its accessories shall be manufactured to fulfill the 
requirements when operating with full load or at any load factor.

EW-7.1.1 Insulation

Insulation shall be of the type specified in the Technical Data Sheets.

EW-7.1.2 Jacket

A tough, ozone, low chlorine, heat, flame and moisture-resistant PVC or 
Nylon jacket capable of providing protection against sunlight, acids, alkalis 
and oils shall be furnished for all cables.

EW-7.1.3 Assembly

All multi-conductor cables shall be bundled together with non-hygroscopic 
fillers to assure a smooth circular assembly. A lapped core binding tape shall 
be applied over the assembly.

EW-7.1.4 Application

All cables shall be suitable for installation in cable tray, conduit, trench, 
underground duct in wet and dry locations, and above ground raceway in 
damp and dry locations.

EW-8.0 GROUNDING SYSTEM

This specification covers the technical and associated requirements for the 
entire grounding system of the electric generating plants and/or switchyards, 
required to protect persons and equipment, to reduce electromagnetic 
interference (EMI) and to allow safe service and maintenance of the 
installations. The grounding system includes all major and minor equipment 
such as generator, transformer, generator control and protection panel, 
ground rods, motors, pumps, etc. and connections.

All materials and parts which are not specifically mentioned herein but are 
necessary for the safety of operating personnel and safe operation of the 
plant shall be furnished and determined by the Supplier at no additional cost 
to NPC.

EW-8.1 Technical Characteristics and Design Requirements

EW-8.1.1 General

The ruling criteria in the design of the grounding grid shall be the safety of 
personnel and the proper operation of the electrical equipment during normal
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I

EW-8,2

EW-8.2.1

EW-8.2.2

operation and during transient disturbances such as short circuits in the 
electric power system and during lightning discharges.

The Supplier shall carry out earth resistivity measurement for the plant site. 
Based on the result of this measurement and the system parameter, the 
appropriate design and the calculation will be determined whether 
impermissible touch and step voltages occur at any place inside plant area 
and at any place 10 m. outside of the plant boundary line which may be 
endangered. These calculations will decide on the provisions for grounding to 
be made with the relevant part of the civil works related to foundations. If the 
calculations proved after the application of all engineering possibility that 
touch and step voltages are still higher than permitted and consequently the 
Supplier managed to design the earthing and grounding grid in such a way to 
obtain the lowest touch and step voltage value, all documents including 
limitation and justification shall be provided to the NPC for approval.

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).

Equipment and Materials Requirements

Grounding Cables

Grounding cables shall be copper conductor of soft drawn or hard drawn 
concentric stranding bare copper conductor in accordance with the latest 
revision of ASTM B3 and manufactured in accordance with ASTM 
Specification B8 (class B). The copper conductor shall have the 
characteristics specified in the Technical Data Sheets.

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
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I

EW-8.2.3 Exothermic Welding Materials

The Supplier shall supply exothermic welding materials for cable-to-cable, 
cable-to-ground rod and cable-to-steel structure grounding connections. The 
Supplier should submit detailed information describing the proposed process.

EW>8.2.4 Grounding Hardware

Terminal Lugs

Terminal lugs shall be one hole, socket type, rounded edge lug, cast of high 
Strength corrosion resistant copper alloy. Machine screws, nuts, and washers 
used with the lugs shall be bronze.

EW-8.2.5 Steel Structure Grounding

All generating plant metal parts such as structures, equipment, cable trays, 
fence, etc. shall be connected to the ground grid by suitable ground 
connections.

If there Is any possibility for a conductor to fall down on a steel structure, this 
structure must be connected to the grid with a connection able to sustain the 
earth fault current.

EW-8.2.6 Equipment Earthing

Transformer Earthing

The transformer shall be earthed at two points diagonally opposite each 
other. These connections shall be made from two different points of the 
earthing grid.

Lightning Arrester

Lightning arresters shall be connected to the earthing grid with 50 mm2tin- 
annealed copper conductor.

Power Cables

The lead sheath or armor (shield) of the MV power cables, if to be provided, 
shall be earthed by connecting a flexible braid to the shield. This shall be 
done at both ends of each cable. Cable end boxes shall be earthed with 
copper cable connection on one of the mounting bolts.

Lighting Poles

Poles for lighting shall be connected to the earthing grid with 22 mm2tin- 
annealed copper conductor (one connection for each pole).
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Other Metallic Structures

Other types of metal structures within the diesel plant area, not mentioned 
thereto, shall be connected to the earthing grid.

Major equipment shall be equipped with at least two (2) terminals or suitable 
grounding pads of adequate size to accommodate at least two fixing screws 
for proper connection to the earthing system.

EW*8.2.7 Powerhouse / Building Earthing

Generally, each electrical device inside the control building/room must be 
equipped with an earthing screw of sufficient diameter for connection to the 
earthing system. The same applies to all metallic parts such as panels, etc. 
which are effectively connected by earth conductors.

Control panels and desks, switchboards, etc. consisting of several individual 
sections or compartments shall each be connected to a common tinned 
copper earth bar unless all panels are solidly welded together, or other 
approved means are applied ensuring solid earthing connections. In such a 
case, provisions for earthing must be made at one end at least.

EW-8.2.8 Fence Earthing

Steel fences around the switchyard or station shall be connected to the 
earthing system at appropriate oonnection point along the fence and at all 
comers and gate posts.

EW-8.2.9 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-8.2.10 Ground Rods

EW-9.0

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 exotheimio connections.

LIGHTNING PROTECTION SYSTEM

This specification covers the technical and associated requirements for the 
supply and installation of Lightning Protection System of the plant.
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I The materials furnished shall be in accordance with, but not limited to, the 
latest issues of the Applicable Codes and Standards, including all addenda, in 
effect at time of purchase order unless otherwise stated in this specification.

I
EW>9.1 Technical Characteristics and Requirements

EW*9.2.1 Air Terminal and Support

The air termination shall respond dynamically to the appearance of lightning. 
The materials of the air terminal shall be non-corroding in hostile 
environment. It shall be located at the highest point of the facility to capture 
the lightning strike to a preferred point, so that the discharge current can be 
safely directed via the down conductor to the grounding system.

The air terminal support shall consist of a minimum of 3 meters of galvanized 
iron piping mast. The conductor shail pass through the center of the mast, 
with the high voltage termination contained to the upper 1m of the mast. It 
shall be provided with adequate support to be determined by the Supplier to 
withstand maximum locally recorded wind velocity in the area. The Supplier 
shall give technical details of the protection including mounting and 
installation details for approval.

EW-9.2.2 Down Conductor

I

The down conductor will provide a low impedance path from the air 
termination to the ground system so that the lightning current can be safely 
conducted to earth, without the development of excessively large voltages.

The main copper conductor shall be made of electrical grade copper, with a 
minimum cross sectional equivalent to 50 mm2. The main conductor shall 
consist of copper strands helically bound by a copper tape conductor 
designed to evenly distribute the lightning currents concentrically along the 
conductor length.

In order to reduce the possibility of dangerous sparking (side-flashing), the 
down conductor route(s) should be as direct as possible with no sharp bends 
or stress points where the Inductance, and hence impedance, is increased 
under impulse conditions. The down conductor should not be subject to 
bends of less than O.Smeter radius and shall be secured to the structure by 
approved metallic fastening at least every 2.0 meters.

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
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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

I

I

I

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, Com’dor, Foyer 50
g. Pump house 100
h. Warehouse 200
i. Roads 50
j. Switchyard area 30
k. Guard house 100
I. Office 500
m. Perimeter fence 50
n. Safety lighting 10
0. Control building eaves 100
p. Control Building Fagade Lighting As Recommended by

Supplier
Administration Building

a. Engineering/Technical Room 500
b. Administrative Room 500
c. Manager’s Office 400
d. Disbursing Room 400
e. Hallway. Corridor, Foyer 50
f. Toilet/Utility Rooms 100
g. Eaves 100
h. Fagade Lighting As Recommended by

Supplier

Normal lighting/small power outlet and emergency lighting systems shall 
consist of:

a. 240 VAC. 1-phase, 60Hz, normal station lighting system, including 
outlets (indoor and outdoor) and emergency lighting system (inside 
control house only);
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I

I

I

I
I

I
I

b. Automatic Stand Alone Emergency Lamp (12 VDC), dual lamp, portable 
type emergency station lighting system for warehouse, door entrances, 
guardhouse. 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 Volt AC lighting and power panelboard.

Circuits shall be separated between normal lighting, emergency lighting, 
single-phase outlets.

The plant lighting switching shall be designed as follows;

a. Lighting not normally required during daylight hours shall be controlled 
by photocells and by separate switches from the station lighting/small 
power outlet distribution board.

b. Lighting branch circuits shall be switched locally at each room door or 
close to the lighting areas.

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 Lighting Fixtures, Luminaires and Accessories

Lighting Fixtures

The Supplier shall submit for approval complete photometry data and type of 
lighting fixture to be installed together with the shop drawings.

All lighting fixtures when Installed shall be free of leaks, warps, dents and 
other irregularities.

The hangers, cable, supports, channels, frames 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 housing of lighting fixtures shall be fabricated of steel sheet, corrosion 
resistant, good ventilation and easy Installation.

The outdoor lighting fixtures shall be rain and dust proof and shall have a 
high quality-sealing gasket.

All lighting fixtures, samples and catalogues shall be submitted for NPC’s 
review and approval prior to the order. No lighting fixtures shall be Installed 
without approval of NPC.

Lighting fixtures 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 lighting fixtures shall be protected from damage during
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I installation. Any broken lighting fixtures, gloves, receptacles, stems and the 
like, shall be replaced with new parts, at no cost to NPC.

I

Lighting Luminaires

1. 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.

2. Compact Lighting Luminaires

Compact Light Emitting Diode (LED) Luminaires shaii be rated 
240V AC, 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.

3. 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.

Batteries shall be of long life, maintenance free, sealed lead acid type. 
The batteries shall have sufficient capacity to operate the lamps at full 
luminous efficiency for up to 3 hours after failure of the main supply.

Rated input voltage of the automatic stand-alone emergency lamps 
shall be 240 VAC. 1-phase, 60 Hz. Rated Output of the batteries shall 
be 12 Volt DC.

4. Street/Perimeter Lighting Luminaires

Street/Perimeter Compact LED Lamp shall be used for illuminating 
roads, parking spaces, perimeter fence area and outdoor equipment 
areas.

Support for street/perimeter lighting luminaries shall consist of a pole 
and a bracket arm. giving a mounting height of approximately 6m and 
the arm shall overhang by 1.8m. Pole and brackets shall be
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I

fabricated from galvanized steel or aluminum. Suitabiy enclosed 
terminals mounted 600mm above finished ground level shall be 
provided in each pole, for connection of the luminaires and looping of 
the power supply cable.

5. Flood Light

Light Emitting Diode (LED) Flood Light shail be forged with high 
quality aluminum alloy with clear tempered glass and built-in cooling 
fins.

I
EW-10.3 

EW-10.3.1

Under normal supply, the charging system shall ensure and maintain 
the batteries in a fully charged state ready to supply power and shall 
be equipped with a reliable protective device to protect the batteries 
against overload and short circuit.

Switches and Single Phase Outlets

General

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 shail be flush 
mounted, impact resistant and splash proof type.

EW-10.3.2 Switches

I
I

EW-10.4 

EW-10.4.1

Switches for lighting fixtures shali be of the toggie 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, 240VAC, 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).

Outlet Boxes and Pull Boxes

Outlet Boxes

AH outlet boxes for concealed work shall be of hot-dipped galvanized steel. 
Outlet boxes shail be firmly anchored in place and where required provided 
with fixture supports. The Supplier shall provide special supports for recessed 
lighting fixtures, etc. Suitable expansion screws shall be used for securing 
boxes to solid masonry and approved type toggles for securing to hallow 
masonry units.

All wall boxes on exposed work shall be of aluminum blasted cast iron.

NATIONAL POWER CORPORATION VI-EW-43



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS, 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS.. 
BANGUINGUI, SULU

MlnP21Z1295Se

EW-10.4.2 Pull Boxes

I

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.

I
I

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 three phase and single phase circuit breakers shall be rated 600V, 60Hz. 
DC circuit breaker, if to be provided, shall be rated 250 VDC.

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- 
instaliatlon 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 Kilowatt-hour Meters

Kilowatt-hour demand meters shall be transformer-connected, single phase, 
2-wire, 240VAC, 60 Hz and shall be of the type specified in the Technical 
Data Sheets.

EW-10.5.3 Grounding Electrode

Lighting and Power Panelboard shall be effectively grounded. LPP shall be 
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.
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EW-10.5.5 Cable Installation

I

I

I
I

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 tenninating 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.

Cables pulled through conduits shall be supported in an approved manner so 
as to avoid damaged to the insulation. Grease or oily substance shall not be 
used to facilitate the passage of the cable in conduits.

The pull shall be applied to cables only by means of approved grips and the 
end portion of the cable, which has been marked or deformed by the grip, 
shall be cut-off by the Supplier.

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

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.

EW-11.0 CONDUIT SYSTEM

This specification covers the technical and associated requirements for the 
supply, laying and installation of conduits as required within the plant 
complex, including associated fittings, accessories (elbows, tees, steps, 
crossings etc.), supporting racks and brackets and all hardware.

AH 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.
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EW-11.1 Technical Requirements and Characteristics

The conduit system shall conform to the material and fabrication 
requirements of the specification. All miscellaneous materials required for 
proper installation shall include but are not limited to, the following:

1. Plug and fillers, coupling and bends;
2. Spacers, inserts and ties for conduits;
3. Conduit splicing solvent and connector material for uPVC conduit, if 

uPVC conduits are used; and
4. Fire baniers, duct and conduit sealant;

Conduit edges shall be reamed and smoothen to avoid damage to cable 
outer sheath during cable Installation. The conduits shall have the following 
characteristics:

1. High mechanical strength
2. Corrosion resistant
3. Heat resistant

Conduits

I

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.
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Metal fittings and cover shall have the same property and finish as that of the 
metallio conduits.

I

EW-12.0

EW-12.1

Rigid metal expansion joints, where required, shall be of standard 
manufactured product, of watertight construction, equipped with approved 
means to provide electrical continuity of the conduit runs, zinc-coated, and so 
designed as to prevent damaged to the cables. They shall permit a small 
amount of transverse movement as well as the longitudinal movement.

Non-Metallic Conduits

Where non-metallic conduits are allowed to be used by NPC, it shall be made 
of unplastlcized polyvinyl chloride (uPVC) smooth walled inside and outside, 
coloured red-orange, schedule 40.

The uPVC conduits shall be non-corrosive and weatherproof, resistant to the 
attacks of acids and alkalis and must have a self-extinguishing property, 
hence shall not support combustion. It shall resist corrosion, rust and scale.

FACTORY ASSEMBLY AND TESTS

General

I

The Supplier shall carry out at his own expenses all tests necessary to ensure 
the satisfactory design and manufacture of all equipment is in accordance 
with relevant ANSI and lEC standard.

All parts shall be property marked for ease of assembly in the field. Test 
report on design and routine tests performed in accordance with ANSI or lEC 
standard shall be submitted to NPC for evaluation and approval.

The test equipment, test method, measurements and oomputations shall be in 
accordance with the latest applicable requirements of ANSI and lEC 
standard.

EW-12.2 Shop Test

EW-12.3

Routine, design, quality and conformance test and other necessary tests shall 
be performed in accordance with ANSI Standard or equivalent lEC Standard. 
Design tests is required if the equipment is manufacturer’s new design or 
previous design with significant design changes. In this case, certified test 
report of duplicated production type is acceptable.

The test methods, measurements and computation shall be in accordance 
with the latest applicable requirements of ANSI and lEC standard and shall be 
submitted for NPC's approval.

Other Requirements

The Supplier shall submit the following Factory Test Results:
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Generator and Transformer

EW-13.0

EW-13.1

1. Duly Certified Factory Type Test Results
2. Duly Certified Factory Routine Test Results

Power, Control and Instrumentation Cable

For Power, Control and Instrumentation Cable to be supplied other than those 
type specified In the PEC, the Supplier shall submit the following:

1. Routine Test Results per lEC or equivalent UL standard
2. Manufacturer's Track Record
3. Brochure with cable ampacity rating including correction factor at 40°C.

OTHER SITE REQUIREMENTS 

Job Site Cameras

EW-13.2

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.

Technical Characteristics

I

The job site cameras to be supplied shall be DC supply operated and battery- 
operated cameras. It shall be designed to monitor the construction of diesel 
power plants and access areas for a routine documentation.

Job site cameras must be installed before works shall be done in the sites. 
Placement/ location of cameras shall be approved by NPC.

The Supplier shall define the focusing ranges and allowable minimum 
distance in accordance with the layout at site.

In normal operation, the job site camera provides monitoring of the 
construction sites. For full coverage of the cameras, the job site cameras 
shall be installed In an elevated area within the site while is out of reach of the 
construction equipment. It shall include supports and mounting poles (if 
required) for the ease of the installation.

The job site cameras must have the functionality and adaptability In the 
construction site. It shall have at least 100% reliability without affecting the 
implementation.

The Supplier shall ensure that the job site cameras they supply, functions 
correctly and safely. In principle, the installation shall follow that latest modem 
engineering practice, ensure optimum functionality of supply and ensure the 
safety of the construction staff.
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Job site cameras shall be subject to the approval of NPC.

All job site cameras shall meet the technical requirements In the 
specifications. It shall have a dust proof and weather resistant protective 
enclosure complying with the technical requirements.

EW-13.3 Technical Requirements

a. Type
b. Quantity

c. Control Display

d. Image Sensor Resolution

e. View Angle

f. Still Image Resolution
g. Time Lapse Interval

h. Battery Type 

I. Battery Life

j. Additional Batteries 
(Spare)

k. Enclosure

l. Storage Memory

m. Storage Capacity

n. Additional Storage 
(Spare)

Time-Lapse Camera

As specified 
in the SOR

Thin-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 

32GB

At least Two (2)
32GB SDHC Storage

EW-14.0

When the installation of the job site cameras is completed, the operation and 
safekeeping shall be turnover to NPC.

The Supplier shall provide sufficient number of spare alkaline batteries to 
operate the construction cameras through the entire contract duration. In case 
of contract extension, the required additional batteries shall also be provided 
until contract completion at no additional cost to NPC.

DATA AND DOCUMENTATION REQUIREMENTS

Supplier-furnished data and information shall be guaranteed performance 
data, predicted performance, interface requirements and construction 
features of all Supplier's furnished equipment. The accuracy of such
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information and its compatibility with overaii performance requirements 
specified by NPC are the sole responsibility of the Suppiier.

EVV'14.1 Data and Information to be Submitted with the Proposal

Supplier shall furnish with his proposal the filled-in Section E-1.0 and E-2.0 of 
the Technical Data Sheets.

All information submitted would become part of contract data for successful 
bidder. Any deviation from such data during the implementation stage 
requires NPC's approval.

EW-14.2 Data and Information to be Submitted During Post Qualification

Supplier shall furnish during the post qualification the filled-in Section E-3.0 to 
E-12.0 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 Section E-1.0 to E-12.0 of the Technical Data Sheets which shall 
be submitted by the Supplier together with Manufacturer’s brochure/drawings 
during the Implementation stage.

1.0 AC GENERATOR

Item Description NPC
Requirements

Supplier’s
Data

AC Generator
E-1.1 Manufacturer By Supplier
E-1.2 Place of Manufacture By Supplier

E-1.3 Generator Model By Supplier
E-1.4 Type Rotating

Field Synchronous 
AC Generator,

PMG Type with AVR
E-1.5 Minimum Rated Power 

Output at 0.8 Power 
Factor, kW 30

E-1.6 Duty/ Operation Continuous
E-1.7 Overload Capability 10% of rated 

power output
E-1.8 Rated Voltage, V 480
E-1.9 Frequency, Hz 60
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Item Description NPC
Requirements

Supplier’s
Data

E-1.10 No. of Phase 3
E-1.11 Winding Pitch 2/3
E-1.12 Rated Speed 1800
E-1.13 Insulation Class Class H shall be used 

for both the armature 
and field windings

E-1.14 Temperature Rise Class F at rated load
E-1.15 Generator Winding 

Connection
Wye connection 

with neutral
E-1.16 Number of Leads 6
E-1.17 No. of Pole By Supplier
E-1.18 No. of Bearing By Supplier
E-1.19 Allowable Voltage 

Variations
At the rated kVA, 
frequency, voltage 

and power factor, the 
generator can operate 
satisfactorily though 
the terminal voltage 

may vary at + 5.0% of 
rated value

E-1.20 Winding Temperature 
Detector Required

E-1.21 Space Heater Required
E-1.22 Efficiency

a. 100% Load > 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 Damper Winding To be provided
E-1.26 Telephone Interference THF is better than 2%
E-1.27 Radio Interference Equipped with RFI 

suppression
E-1.28 Designed to withstand a 

momentary excess 
current of 1.5 times of 
rated current for not less 
than 2 min. Yes
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Item Description NPC
Requirements

Supplier’s
Data

E-1.29 Over speed 1.2 times the rated 
speed for 2 min.

E-1.30 Overload Capacity and 
Duration

10%, for max of 1 hr. 
in every 12 hrs.

E-1.31 Cooling System Totally Enclosed air 
cooled

E-1.32 Protection Class IP 23
E-1.33 Sustained Short Circuit 

Capability Yes
Excitation System
E-1.34 Type Brushless, Separately 

Excited, Permanent 
Magnetic Generator 
(PMG) or equivalent

Automatic Voitage Regulator (AVR)
E-1.35 Manufacturer By Supplier
E-1.36 Place of Manufacture By Supplier
E-1.37 Model By Supplier
E-1.38 Type Digital

a. Capable for Parallel 
Operation Yes

E-1.39 Input Requirements Manufacturer's Data
E-1.40 Continuous Output Manufacturer’s Data
E-1.41 Regulation, % + 0.5% in steady state 

with rapid response 
time

E-1.42 Response Time, ms Manufacturer’s Data
Test and Experience Requirements
E-1.43 Test Requirement

a. Routine Test to be 
Performed Yes

b. Certified Design and 
Routine Test Reports 
to be submitted Yes
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2.0 GENERATOR TRANSFORMER

Item Description NPC
Requirements

Supplier’s
Data

E-2.1 Manufacturer By Supplier
E-2.2 Place of Manufacture By Supplier
E-2.3 Transformer Model By Supplier
E-2.4 Minimum Rated

Capacity, kVA 50
E-2.5 No. of Phase 3
E-2.6 Rated Voilage

a. Primary, kV 0.48
b. Secondary, kV 13.8

E-2.7 Transformer
Guaranteed Losses at 
Rated kVA, Voltage, 
Frequency and 
Temperature
a. No-Load Losses,

Watts By Supplier
b. Load Losses, Watts By Supplier
c. Total Losses (a+b). 

Watts By Supplier
E-2.8 Type of Cooling ONAN
E-2.9 Type Two-winding

Transformer
E-2.10 Class Outdoor
E-2.11 Percent Overload, % 10
E-2.12 Type of Overload 

Capability
In accordance to lEC 
60354 normal cyclic 

loading
E-2.13 Temperature

a. Ambient Temperature 40°C
b. Temperature Rise 65 °C

E-2.14 Neutral Solidly ground
E-2.15 Winding Connections

a. H-Winding Wye with Neutral
b. X-Winding Delta

E-2.16 Insulation Level
E-2.17 Nominal Voltage
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I Item Description NPC
Requirements

Supplier’s
Data

Level (kV)
a. H-Winding 13.8
b. X-Winding 0.48

E-2.18 Highest Voltage
Level (kV)
a. H-Winding 15
b. X-WInding 1.2

E-2.19 Basic Impulse Level 
{kV}
a. H-Winding 95
b. X-Winding 30

E-2.20 Winding Material 100% Copper
E-2.21 Vector Group YNdll
E-2.22 % Impedance at

Rated MVA Manufacturer’s Data
E-2.23 Average Audio Sound 

Level not more than, dB 
when measure in at the 
factory in accordance 
with (specify applied 
standard)

Refer to Table 
specified under TS- 

EW-5.3.8 (ANSI/IEEE 
C57.12.90 or 

lEC 60076-10)
E-2.24 Short Circuit Capability In accordance to 

ANSI C57.12-2000
E-2.25 Bushing

High Voltage and
Neutral Terminal
a. Rated Current To match VA rating 

plus overload
b. Insulation Class 15
c. BIL in kV 110
d. Standard Used lEC 60137
e. Creepage length, mm 465
f. Color Brown

E-2.26 Cooling
a. Cooling Medium Air and Oil
b. Temperature

b.1 Temperature of 
cooling air. not to 
exceed 40°C
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I
Item Description NPC

Requirements
Supplier’s

Data
b.2 Average 

temperature of 
the cooling air

30°C
E-2.27 Temperature Indicator

a. Supply of dial 
type winding 
temperature indicator 
mounted on the 
transformer for top oil 
and hot spot 
temperature Yes

E-2.28 Sudden Pressure Relay Required
E-2.29 Taps 13.8 kV± 2x2.5%
E-2.30 Transformer Protection As shown on the 

Single Line Diagram
E-2.31 Insulating Oil

a. Insulating Oil shall be 
mineral oil in 
accordance with
ASTM D3487 Yes

b. Additional Properties
b.1 Min. Flash Point,

°C (ASTM D92) 145
b.2 Pour point, max 

°C (not higher 
than -40

b.3 Kinematic,
Viscosity at 40°C Max. 12

b.4 Elect. Breakdown 
limit (lEC 60156) Min. 30

c. Polychlorinated 
Biphenyls (PCBs) 
free Yes

d. Oil Test Results shall 
be submitted to NPC 
(PCB analysis and 
Electrical & Physical 
Test) Yes

E-2.32 Weight of Oil, kg Manufacturer’s Data
E-2.33 Total Weight, kg Manufacturer’s Data
E-2.34 Dimension Manufacturer’s Data
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I

I

Item Description NPC
Requirements

Supplier’s
Data

E-2.35 Ground Terminal 
Connection

Suitable for 100 mm2 
copper conductor

E-2.36 Test Requirements
a. Certified Design and 

Routine Test Reports 
to be submitted Yes

b. Routine Tests to be 
Performed Yes

3.0 GENERATOR CONTROL AND PROTECTION PANEL

I

Item Description NPC
Requirements

Supplier’s
Data

E-3.1 Manufacturer By Supplier
E-3.2 Each GCPP to be 

supplied shall be 
equipped with metering, 
status, alarm and trip 
indication light,
synchronizing devices, 
protection relays as 
shown on the bid 
drawing Yes

E-3.3 Ciass (indoor, outdoor) Indoor
E-3.4 Generator Circuit

Breaker
a. Manufacturer By Supplier
b. Modei By Supplier
c. Continuous Current 

Rating
Refer to

Single Line Diagram
d. Construction Molded Case 

Circuit Breaker
e. Type Compact with 

Electronic Trip Unit 
and remote control 

functions
f. Symmetricai Current Refer to

Single Line Diagram
E-3.5 Enclosure Details

a. Protection Class IP 44
b. Metal Steel Sheet 

Thickness, mm 2
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I

Item Description NPC
Requirements

Supplier’s
Data

c. Cable Entrance Bottom
d. Dimension 

(LXWXH), mm Refer to Bid Drawing
e. Weight, kg Manufacturer’s Data
f. All materials are non- 

hygroscopic to
prevent fungus
growth Yes

g. The GCPP shall be 
provided w/
nameplate Yes

h. An outline drawing 
showing details of the 
GCPP enclosure
including its
components as
shown on the bid 
drawing shall be 
furnished by the 
Supplier for approval 
of NPC Yes

E-3.6 Programmable Logic 
Controller Included

E-3.7 Metering System

The metering device to 
be provided shall 
consists of the following: Yes
a. Ammeter Included
b. Voltmeter Included
c. Watt-Hour meter Included
d. Power Factor Meter Included
e. Frequency Included
f. kW Included
g. kVAR Included
h. Running Hour meter Included
i. Alternator Winding 

Temperature Included
j. Other engine

metering required as 
soecified in Included
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Item Description NPC
Requirements

Supplier’s
Data

Mechanical
Specifications

E-3.8 Monitoring System
a. An Annunciator

Window with
Common Audio
Alarm & Trip
indication for:
a.1.Monitoring of

abnormai 
conditions during 
operation of the 
system inciuding 
generator &
transformer 
protective devices Included

a.2.Detection of
alternator winding 
temperature Included

b. Data Logger and
Event Recorder Included

c. User Programmable 
Fault Reports Included

d. PLC Failure, Circuit 
Breaker Status (On. 
OFF, Trip), Engine 
Start/Stop, etc. Yes

e. Other engine
monitoring required in 
M.2k of the MW-TDS 
shall be included in 
the GCPP Yes

E-3.9 Synchronizing System
a. Synchronizing device 

for Auto and manual 
synchronization Yes

b. GCPP shall be 
equipped with
protection relays to 
provide signal and 
alarm to protect the 
D/G set from damage 
during fault Yes

E-3.10 The Supplier shall 
Drovide all the required Yes
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Item Description NPC
Requirements

Supplier's
Data

Generator Protection 
devices for the all the 
DIG set ratings as 
shown on the Single 
Line diagram

E-3.11 Test Requirement
a. Routine Test to be 

Performed Yes
b. Certified Routine Test 

Reports to be 
Submitted Yes

4.0 STATION SERVICE TRANSFORMER

I

I

I

Item Description NPC
Requirements

Supplier’s
Data

E-4.1 Manufacturer By Supplier
E-4.2 Transformer Model By Supplier
E-4.3 Minimum Rated

Capacity, kVA 15
E-4.4 No. of Phase One (1)
E-4.5 Rated Voltage

a. Primary, kV 7.97
b. Secondary, kV 0.24

E-4.6 Type of Cooling ONAN
E-4.7 Type of Oil Mineral Oil with its 

electrical & chemical 
characteristics is 

compliant with lEC 
and is Polychlorinated 
Biphenyls (PCB) free

E-4.8 Type (specify 3- 
winding, 2-winding, 
auto-transformer) 2-winding

E-4.9 Temperature
a. Ambient Temperature 408C
b. Temperature Rise 65 °C

E-4.10 Insulation Level
Nominal Voltage
Level (kV)
a. H-Winding 7.97
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Item Description NPC
Requirements

Supplier’s
Data

b. X-Winding 0.24
Basic Impulse Level 

(kV)
a. H-Winding 95
b. X-Winding 30

E-4.11 Polarity Additive
E-4.12 Winding Material 100% Copper
E-4.13 No. of Bushing One (1)
E-4.14 Bushing Material Porcelain
E-4.15 % Impedance at Rated 

kVA 2
E-4.16 Tap Changer No-Load
E-4.17 Tap Range 7.97 kV±2x 2.5%
E-4.18 Efficiency 97%
E-4.19 Weight of oil, kg Manufacturer’s Data
E‘4.20 Total Weight, kg Manufacturer's Data
E-4.21 Transformer mounting 

brackets including bolts, 
nuts, etc. Included

E-4.22 Test Requirements
a. Routine Test to be 

performed Yes
b. Certified Routine Test 

Reports to be 
submitted Yes

5.0 POWER, CONTROL & INSTRUMENTATION CABLE

Item Description NPC
Requirements

Supplier’s
Data

15kV Power Cable
E-5.1 Manufacturer By Supplier

E-5.2 Continuous current
carrying capacity of 
conductor at 90°C 
Operating Temperature Manufacturer's Data

E-5.3 Conductor Cross-
Section, mm2

Refer to
Single Line Diagram

E-5.4 Type of cable Single Core
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Item Description NPC
Requirements

Supplier’s
Data

E-5.5 Conductor Material Annealed Copper
E-5.6 Max. Outside

Diameter, mm Manufacturer's Data
E'5.7 Conductor Shape Circular 

Stranded Wire
E-5.8 Conductor Material Annealed Copper
E-5.9 Insulation

a. Material Cross-linked 
polyethylene (XLPE)

b. Thickness, mm >4.0
E-5.10 Outer covering/Jacket

a. Material PVC Sheath Jacketing
b. Thickness, mm Manufacturer's Data
c. Termite Protection 

Required Yes
E-5.11 Shielded (yes, no) Yes

a. Type of Shielding Copper Tape Screen
E-5.12 Provided with Filler and 

Binder Tape Yes
600V Power, Instrumentation and Control Cable
E-5.13 Manufacturer By Supplier
E-5.14 Type

a. Power THHN/THWN-2
b. Control & 

Instrumentation Royal Cord
E-5.15 Continuous current

carrying capacity of 
conductor at 75°C 
Operating Temperature

a. THHN/THWN.2 Refer to
Single Line Diagram

b. Royal Cord By Supplier
E-5.16 Conductor Material Annealed Copper
E-5.17 Conductor Shape Circular Stranded 

Conductors
E-5.18 Type of Insulation Lead Free, 

UL-lisled PVC
E'5.19 Outer covering/Jacket Oil, Chemical and 

Abrasion Resistant
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I
I
I

I
I

Conductor Hardware
E-6.10 Tension Clamp

a. Type

Item Description NPC
Requirements

Supplier’s
Data

Tough Polyamide 
(Nylon)

E-5.20 Meets ASTM, UL 83 & 
1063, and PNS 35 
Specifications and
requirements of PEC Yes

6.0 BUS CONDUCTOR AND HARDWARE

Item Description NPC
Requirements

Supplier’s
Data

Stranded Conductor Requirements
E-6.1 Manufacturer By Supplier
E-6.2 Type designation Aluminum Conductor 

Steel Reinforced 
(ACSR)

E-6.3 Code Name By Supplier
E-6.4 Conductor size Refer to

Single Line Diagram
E-6.5 Voltage Rating. kV 15
E-6.6 Ampacity, A 270
E-6.7 Outer Layers

a. Material Aiuminum
b. Stranding No. 6
c. Caicuiated Cross- 

sectional Area, mm2 Manufacturer’s Data
d. Coefficient of 

Elongation (/°C) Manufacturer’s Data
E-6.8 Core

a. Material Galvanized Steel
b. Stranding No. 1
c. Calculated Cross- 

sectional Area, mm2 Manufacturer’s Data
d. Coefficient of 

Elongation (/°C) Manufacturer’s Data

E-6.9 Conductor Coefficient of 
Linear Expansion {/°C) Manufacturer’s Data

Bolted, U-Bolt
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Item Description NPC
Requirements

Supplier’s
Data

b. Material of Body Aluminum Alloy
E-6.11 Connectors

a. Type Wedge pressure 
clamp for stranded 

conductor connection
b. Angle and T- 

connectors type
Wedge pressure 

clamp for stranded 
conductor connection

7.0 GROUNDING SYSTEM

I
I
I

Item Description NPC
Requirements

Supplier’s
Data

Grounding Grid Design Criteria
E-7.1 Fault duration, sec. 3
E-7.2 Total fault level 

(line to ground), kA 8
E-7.3 Ground mat design 

resistance 5 Ohms (max.)
E-7.4 Grounding connection Exothermic
E-7.5 Permissible temperature 

rise of grid copper 
conductor, °C 300

E-7.6 Grid conductor
a. Manufacturer By Supplier
b. Minimum Size, mm2 100
c. Material tin-annealed copper 

stranded conductor 
(bare)

E-7.7 Burial depth of grid 
conductor below finished 
grade, m 0.6

Equipment Grounding
E-7.8 Bonding Conductor 

(riser)
a. Manufacturer By Supplier
b. Size, mm2 100, 50&22
c. Material Tin-annealed copper 

stranded conductor 
with 1.2kV PVC
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Item Description NPC
Requirements

Supplier’s
Data

insulation
E-7.9 Ground Rod

a. Manufacturer By Supplier
b. Type Copper Rod
c. Diameter, mm > 19 mm
d. Length/section, m > 3 m

8.0 LIGHTNING PROTECTION SYSTEM

9.0 AUTOMATIC CIRCUIT RECLOSER

Item Description NPC
Requirements

Supplier’s
Data

Lightning Protection
E-8.1 Manufacturer By Supplier
Lightning Rod
E-8.2 Material Copper
E-8.3 Length, mm 2000
E-8.4 Minimum Diameter, mm 19
Down Conductor
E-8.5 Type Insulated Copper 

Conductor
E-8.6 Minimum Cross-Section 

Area 55 mm2
E-8.7 Overall Diameter, mm Manufacturer’s Data
E-8.8 Insulation Material PVC
E-8.9 Weight (kg/meter) Manufacturer’s Data
Accessories
E-8.10 Support Pipe, Download 

Clamp, Terminal Lug, 
Guy Wire, PVC conduit, 
etc. Yes

Item Description NPC
Requirements

Supplier’s
Data

E-9.1 Manufacturer By Supplier

E-9.2 Place of Manufacture By Supplier
E-9.3 Type Solid Dielectric 

Vacuum Interrupter
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Item Description NPC
Reaulrements

Supplier’s
Data

E-9.4 Phase 3
E-9.5 Rated Frequency, Hz 60
E-9.6 Nominal Rated Voltage, kV 13.8
E-9.7 Maximum Rated Voltage, 

kV By Supplier
E-9.8 Rated Norma! Current 

(Min.) 800
E-9.9 CT Ratio Multi-Ratio
E-9.10 Rated Symmetrical 

Interrupting Current at 
rated Voltage 12 kA

E-9.11 Rated Short Time Current 
for 3 secs. 12 kA

E-9.12 Rated Making Current 
(RMS) 12 kA

E-9.13 Rated 1 min. power 
frequency withstand 
between phase and earth 
(min.) 50 kV

E-9.14 Interrupting Medium Vacuum
E-9.15 Insulation Medium Cycloaliphatic epoxy 

or equivalent
E-9.16 Rated Operating Sequence 

(total number of 
trips/counts to lock out) 4

E-9.17 Current Sensing By Supplier
E-9.18 Voltage Sensing By Supplier
E-9.19 Mechanical Life - minimum 

number of close/open 
operations - without 
inspection 20000

E-9.20 HV Bushing Creepage 
Distance (min.) 500 mm

E-9.21 Spare Control
Cabinet/Panel to be 
provided At least 3

E-9.22 Min. length of umbilical 
(multi-core) cable to be 
provided At least 20 m

E-9.23 AC Supply 240 Volts
E-9.24 DC Supply
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Item Description NPC
Reaulrements

Supplier's
Data

a. Voltage By Supplier
b. Make of Batteries By Supplier
c. Type Re-chargeable 

sealed lead-acid 
battery

d. Capacity By Supplier
e. Battery Operating Time 
after Loss of AC supply 72 hours
f. No. of reclose 
sequences
possible within 36 hours 
after the loss of ac supply By Supplier

E-9.25 Manual “Open-Close" 
Functionality with Operator 
Hook Stick Required

E-9.26 Controiler
E-9.27 a. Type Electronic type 

equipped with 
advance protection, 

metering, control 
and communication 

in an individual 
module arranged 

within the 
compartment

Protection Features
a. Directional Overcun-ent 

and Earth Fault 
Protection Yes

b. Instantaneous/Time 
Overcurent Yes

c. Underand Over Voltage Yes
d. Under and Over 

Frequency {pick-up 
setting
range of 45 - 65 Hz) Yes

e. Cold Load Pick-up 
Element Yes

f. Inrush Restraint
Element Yes

g. Auto Reclosing Yes
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Item Description NPC
Requirements

Supplier’s
Data

Element
E-9.28 Monitoring/Metering

Functions Yes
E-9.29 Data Records

a. Sequence of Event 
(Up to 5000 events can 
be Stored) Yes

b. Fault and Disturbance 
Records Yes
c. Load Profile Yes

E-9.30 Communication Interface RS 232/ RS 485
E-9.31 No. of trips to lock-out Up to 4

E-9.32 Rated Duty Cycle 0-0.1s
CO-1s-CO-1s-CO

E-9.33 Controller Cubicle Degree 
of protection IP 65

E-9.34 Fauit Indicator Type
FLA3.1 for overhead lines 
to be integrated with the 
control cubicle To be provided

E-9.35 Buzzer Alarm Trip, 
Open/Close Alarm 
Indications To be provided

E-9.36 Bird Guard for insulation 
protection between the ioad 
side and line side, Units 6

E-9.37 Total Weight, kg By Supplier
Other Technical Requirements
E-9.38 Programming 

(Configuration) and 
Maintenance Human- 
Machine interface 
equipped w/ Operating and 
Configuration Editor
Software Program to be 
provided Yes
a. Type PC Compatible 

Notebook Computer/ 
Laptop

1. No. of Units to be 
supplied 1 per unit
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Item Description NPC
Requirements

Supplier’s
Data

b. Hardware
1. Processor Ryzen 7 or Higher
2. Clock Frequency, MHz 3200
3. RAM Capacity, GB 32
4. Hard Disk Capacity,

TB 2 or Higher
5. Video Card Capacity GTX 1660 Super 

or Higher
6. Optical Drive DVD ± RW
7. Display 15" LCD Color 

Monitor
8. Audio System Built-in Stereo 

Speakers
c. Software

1. Operating System Licensed Windows
10 Pro with back-up 

CDROM bundled 
with latest version of 

MS Office and 
reference manuals

2. Communication Stack OSI-TCP / IP
3. Configuration Tools Provided with back

up copy
4. Testing, Maintenance 

and Diagnostic
Software

Provided with back
up copy

d. Peripheral Connectivity
1. Communication

Interface (I/O)
1x9-pin RS232 & 

1x25-pin ECP/EPP 
parallel ports, 

IxUSB 3.0 ports, 
keyboard& Mouse 

port, VGA port,
DP interface, 
phone line-in, 

microphone-in ports 
and DC jack for 
power adapter

e. Keyboard Built-in
f. Mouse Wired Optical Mouse
g. Power Adaptor 100-240V full range 

50-60HZ
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Item Description NPC
Requirements

Supplier's
Data

h. Battery LMon Battery Pack, 
At least 4-5hrs 

rundown battery life 
with APM

E-9.39 Operating and
Configuration Editor
Software Program
a. All system software and 

configuration editor 
software program 
including licenses and 
instruction manuals To be provided

E*9.40 Test Requirement

1. Design and Routine 
Tests
Reports required Yes

10.0 FUSE DISCONNECT SWITCH WITH LIGHTNING ARRESTER 
COMBINATION

I
I
I

Item Description NPC
Requirements

Supplier’s
Data

E-10.1 Manufacturer By Supplier
E-10.2 Class (indoor, outdoor) Outdoor

E-10.3 Rated voltage, kV 15
E-10.4 Nominal system voltage, 

kV 13.8
E-10.5 Frequency, Hz 60
E-10.6 BIL, kV 110

E-10.7 Ampere Frame 100

E-10.8 Interrupting Capacity, kA 10
E-10.9 Fuse Link

a. Type Universal button 
head design

b. Current Rating, A Refer to Single Line 
Diagram

E-10.10 Lightning Arrester
a. Type Metal Oxide Varistor 

(MOV), Gapless
b. Rated frequency, Hz 60
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Item Description NPC
Requirements

Supplier’s
Data

c. Nominal system 
voltage, kV 13.8

d. Duty cycle voltage 
(rating), kVims 12

e. Maximum Continuous 
Operating Voltage 
(MCOV), for the 
arresters having the 
following duty cycle 
voltage, kVrnis 10.2 9.2

f. Nominal dischaipe 
current, kA 10

g. Creepage distance, 
mm 465

h. Supporting brackets, 
boits, nuts, etc. Yes

11.0 KILOWATT-HOUR DEMAND METER

Item Description NPC
Requirements

Supplier’s
Data

240V Single Phase Kilowatt-Hour Demand Meter
E-11.1 Manufacturer By Supplier
E-11.2 Accuracy Class Class 0.3 or Better
E-11.3 Number of Phase 1
E-11.4 Wire 2
E-11.5 Voltage, V 240
E-11.6 Current Range Class 200
E-11.7 Frequency, Hz 60
E-11.8 Register Type LCD
E-11.9 TOU (Time of Use) Programmable

Ready
E-11.10 Soft Switches Available
E-11.11 LCD Display Programmable
E-11.12 Power Consumption By Supplier

E-11.13 The Kilowatt-hour meter 
to be provided is certified 
and approved by ERC Yes

13.8KV Three Phase Kilowatt-Hour Demand Meter
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Item Description NPC
Requirements

Supplier’s
Data

E-11.14 Manufacturer By Supplier
E-11.15 Accuracy Class Class 0.3 or Better
E-11.16 Number of Phase 3
E-11.17 Wire 4
E-11.18 Voltage, V 120-480
E-11.19 Current Range Class 20
E-11.20 Frequency, Hz 60
E-11.21 Register Type LCD
E-11.22 TOU (Time of Use) Programmable

Ready
E-11.23 Soft Switches Available
E-11.24 LCD Display Programmable
E-11.25 Power Consumption Manufacturer's Data
E-11.26 The Kilowatt-hour meter 

to be provided is certified 
and approved by ERC Yes

E-11.27 Metering Current 
Transformer
a. Class (indoor, 

outdoor) Outdoor
b. Insulation type Full cast epoxy resin
c. Secondary rated 

current for all 
windings, A 5

d. CT ratio To be based on 
protection and 

metering 
requirements

e. Accuracy class Class 0.3 or better
f. Burden Manufacturer’s Data
g. BIL, kV 110

E-11.28 Metering Voltage 
Transformer
a. Class (indoor, indoor) Outdoor
b. Highest continuous 

operating voltage of 
VTs, kV 15

c. Nominal voltage of 13.8
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Item Description NPC
Requirements

Supplier’s
Data

VT.kV
d. Rated secondary 

voltage, V 120
e. Insulation type Full cast epoxy resin
f. Accuracy class Class 0.3 or Better
g. Burden Manufacturer’s Data
h. BlL.kV 110

I

12.0 JOB SITE CAMERAS

Item Description NPC
Requirements

Supplier’s
Data

E-12.1 Manufacturer By Supplier
E-12.2 Type Time-Lapse Camera
E-12.3 Quantity As specified in the 

SOR/BOQ
E-12.4 Control Display Thin-Film-Transistor

(TFT)
Liquid Crystal Display 

(LCD)
E-12.5 Image Sensor Resolution At least 1.3 

Megapixel CMOS
E-12.6 View Angle At least 110 degrees 

viewing angle
E-12.7 Still Image Resolution 1280x720
E-12.8 Time Lapse Interval Every 15 minutes/ 

User-programmable
E-12.9 Battery Type Standard AA 

or AAA Size 
Alkaline Batteries

E-12.10 Battery Life At least 120 days of 
image recording

E-12.11 Additional Battery (Spare) Required
E-12.12 Enclosure IP64 compliant
E-12.13 Storage Memory SDHC
E-12.14 Storage Capacity 32GB
E-12.15 Additional Storage 

(Spare)
At least Two (2) 

32GB SDHC Storage
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13.0 SPARE PARTS AND TOOLS

Item Description3 Qty.1 Unit Price Total 
Price 2

E-13.1 Generator Circuit
Breaker for Generator 
Control & Protection
Panel 1 set

E-13.2 Telescopic Hot Stick with 
Tip Lock Features, 
Material: Epoxy glass 
Minimum Length: 35 ft.
No. of Sections: 8 1 set

E-13.3 Lineman's Rubber
Gloves
Size: 14-
Maximum Usage: 17,000 
Volts 2 Dairs

E-13.4 Lineman's Belt
Maximum Length:42" 
Minimum Length: 34" 
D-to*D distance: 56 cm 
Center Hole: 38" 1 set

E-13.5 Positioning Strap, Nylon 
Maximum Length: 2.0m 
Minimum Length: 1.3m 
Adjustable Range: 0.7m 1 set

E-13.6 Heavy Duty Hard Hat 
with strap & NPC 
(Passed Safety

Standard) 3 DCS

Note:

1. Minimum requirements but the Supplier may increase the specified 
quantity if found not sufficient. Additional spares consumed and/or 
required for any repairs/replacement during the warranty period shall be 
provided by the Supplier at no cost to NPC.

2. Indicated Price shall be used for reference in future purchase orders.

3. The above list Is preliminary which is subject to changes to confonn with 
the final design and model/brand of the proposed equipment (per 
manufacturer’s standard).

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 Tender Documents. The cost of each item shall 
cover all works required and described in the pertinent provisions of the 
specifications.

NATIONAL POWER CORPORATION 1
VI-EW-73
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PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS 

TABLE OF CONTENTS
1 SECTION DESCRlPpON 1 f PAGE

4

DOCUMENTS TO BE SUBMITTED DURING BID OPENING
M-1.0 Diesel Generating Set and Associated Equipment Data Summary lll-TDS(MW)-2
M-2.0 Fuel Consumption Form for Diesel Generating Set III-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 DIstHbutor/Dealer 
(accompanied by a Ce/ilficate of Authorized
Distributorship/Dealership from the OEM/Licensee of the OEM). If 
from the Licensee, a Ceiilficatlon from the OEM as a Licensee or the 
Licensee agreement must also be submitted), for the Diesel 
Generating Sets.

Attachment
As Annex A.1

Annex
A.2

"Diesel Generating Set (Engine + AC Generator) Performance Curve” 
@ Reference Site Conditions issued by the
Manufacturer/Assembler/Infegrator (duly signed with full name) of the 
Diesel Generating Set Model/Type being offered

Attachment
As Annex A.2

Annex
A.3

"Engine Performance Curve” @ Reference Site Conditions issued by
the Diesel Engine Manufacturer or Diesel Generating Set 
Manufacturer/Assembler/Integrator (duly signed with full name) for 
the Diesel Engine Model/Type being offered

Attachment
As Annex A.3

DOCUMENTS TO BE SUBMITTED DURING POST QUALIFICATION BUT NOT
LIMITED TO:

M-3.0 Diesel Engine III-TDS(MW)-5
M-4.0 Spare Parts lll-TDS(MW)-6
M-4.1

Spare Parts per Unit of 30 kW DG Set During the Warranty Period III-TDS(MW)-6

M-4.2 Spare Parts per Total Units of 30 kW DG Sets Supplied and to be 
Delivered at Bangalaw DPP

m-TDS(MW)-7

M-5.0 Standard/Special Tools lll-TDS(MW}-8
M-5.1 Standard/Special Tools per Total Units of 30 kW DG Sets Supplied 

and Delivered at Bangalaw DPP
lll-TDS(MW)-8

M-5.2 Miscellaneous Tools to be Supplied and Delivered at Banaalaw
DPP m-TOS(MW)-9
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TABLE OF CONTENTS (Cont,d.....)

SECTION DESCRIPjlON

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT
LIMITED TO:

M-6.0 ISO 9001 Certificate of the Manufacturer/Assembler/Integrator or 
equivalent for each of the Diesel Geneiating 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) Genmanischer 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 Manufacturor/Assembler/ Integrator that the 
proposed Diesel Engine-Generator Set have no deration at Reference 
Site Conditions.

M-9.0 Manufacturer/Assembler/Intsgrator’s General Data, Catalogue 
and Brochures of model/type of equipment offered and 
published as standard products for the Diesel Generating Set 
which contain the following informaticn:

a) Manufacturer/Assembler
b) Model/Type
c) Prime Rated Power
d) Voltage
e) Power Factor
0 Frequency
g) Rated Speed
h) Arrangement and Number of Cylinders

M-10.0 Technical Data for Engine and Auxiliaries (See Attached Forms) III-TDS(MW)-13
M-11.0 SuppIIer/Manufacturer/Assembler Drawings, Brochures, Instruction 

Manuals and other Documents as specified in Clause GW-6.3 and other 
relevant Clauses of the Technical Specifications
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PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING THE BID OPENING
(Sections M-1.0. M»2.0. Annexes A.1 & A.2^

NOTES

1. The Bidder shall complete this technical data sheet and submit the filled>up forms 
with the technical proposal. The Bidder shall use additional sheets as necessary for 
any other additional information following the format shown herein or by reproducing 
the same.

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 and A.2 shall 
be ground for disqualification.

4. All data and information shall be in English language.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION d m-TOS{MW)-1
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M-1.0 DIESEL GENERATING (DG) SET AND ASSOCIATED 
EQUIPMENT DATA SUMMARY

ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S DATA
M-1.1 DG Set {Diesel Engine + AC 

Generator)-PRIME DUTY*
Designed, manufactured & 
tested in compiiance with the 
iatest version of Uie 
standards* listed below, 
mounted on heavy duty steel 
baseframe with anti-vibration 
pads contained in a sound 
attenuated & weatherproof 
enclosure

M-1.2 Manufacturer/Assembler/Integrator of
DG Set being offered By Supplier

M-1.3 Brand Name of DG Set being offered By Supplier
M-1.4 Model of DG set being offered By Supplier
M-1.5 DG set Manufacturer’s/Assembler’s/ 

Integrator's Experience, vr.
5 (minimum)

M-1.6 DG set Guaranteed Prime Rated 
Power at Reference Site Conditions* 
&0.8 Power Factor, kW

30 minimum

M-1.7 DG set Guaranteed Fuel Rate at
Required DG set Prime Power 
Output & at Reference Site Conditions 
100 % Rated Load, li/kW-hr,

0.34 (max)

M-1.8 Voltage, V 480 (+ 5%)
M-1.9 Power factor 0.80 (minimum)
M-1.10 Frequency, Hz 60
M-1.11 No. of Phases, 0 3
M-1.12 Rated Speed. RPM 1800
M-1.13 Governor electronic
M-1.14 Arrangement & Number of Cylinders In- line & Multi-cylinder
M-1.15 Maximum Sound Pressure Level @ 

1-meter distance, dBA
85

M.1.16 Maximum Permissible NOx, mq/Nm3 2000 as N02
M'1.17 Maximum Permissible SOx. mg/Nm3 700 as S02
M-1.18 Maximum Permissible CO. mq/Nm3 500 as CO
M-1.19 Particulates. mg/Nm3 200

NOTES: 1.
2.

3.

lEC 60034, me 60085, IEC60529, ISO 9001 and ISO 3046
Guaranteed Fuel Consumption which Is more than the specinod maximum value will be ground 
for rejection of the equipment being offered.

Experience less than what Is required will be ground for rejection of the equipment being 
offered. r a

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION III-TDS{MW)-2
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I

M-1.0 DIESEL GENERATING (DG) SET AND ASSOCIATED 
EQUIPMENT DATA SUMMARY

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER'S
DATA

M-1.20 “Diesel Generating Set (Engine + AC 
Generator) Performance Curve” @ Reference 
Site Conditions issued by the
Manufacturer/Assembter/Integrator (duly
signed with full name) of the Diesel Generating 
Set Model/Type being offered

To be Submitted/ 
Attachment as 

Annex A.2

M-1.2 Diesei 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 Grand Name of Diesel Engine being offered By Supplier
M-1.2.5 Modei/Type BySuppiier

M-1.2.6 Engine Prime Brake Power Output at Reference
Site Conditions. kWm or BHP By Supplier

M-1.2.7 “Engine Performance Curve” @ Reference Site
Conditions issued by the Diesel Engine 
Manufacturer or Diesel Generating Set 
Manufacturer/Assemblerflntegrator (duly signed 
with full name) for the Diesel Engine Model/Type 
being offered

To be
Submitted/Attachm 
ent as Annex A.3

M-2.0 - FUEL CONSUMPTION FOR DIESEL ENGINE-GENERATOR 
SETS

A B** C D* E
D/G Set Guaranteed
Prime Rated Power 

at
Reference Site 

Conditions 
(Minimum KW)

D/G Set Guaranteed
Fuel Rate at Required _ ,

Prime Rated Power & at pSt, 
Reference Site I Fue

Conditions I
(liters/kilowatt-hour) ! (PhP/ltr)

No. of 
operating 
hours per 

year

(hrs)

1-Year Cost of 
Fuel

Consumption,
(A X B X C X D)

(PhP)
30 j 50.70 3,427

NOTES: * For evaluation Purposes: The estimated number of operating hours per year Is 
based on 16 hrs/day operation. 25 days PMS, 10% Outages and assumed 70% 
Utilization Factor.

** Write the Guaranteed Fuel Rate In three decimal places. I.e. 0.270 UkW-hr. if
Fuel Rate Is Indicated In more than three decimal places, only the first three 
decimal numbers will be considered regardless of any number written In the 
fourth decimal number.

Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION DD lll-TDS(MW)*3
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PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING POST-QUALIFICATION
fSections M-3.0 to M-5.21

NOTES

1.. The Bidder shall complete this technical data sheet and submit the filled-up forms 
during the post-qualification which shall only serve as reference for the review and 
approval of brochure/drawings during implementation stage. The Bidder shall use 
additional sheets as necessary for any other additional information following the format 
shown herein or by reproducing the same.

2. The data required are technical features and characteristics of the Equipment to be 
provided by the bidder which shall at least be equal or superior to the requirements 
specified by NPC.

3. The lists of Spares and Tools (Items M-4.1 to M-5.2) 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 MN/A" to the respective items in the said lists (Items M-4.1 to 
M-5.2) if found not applicable to the brand/model of the proposed equipment. 
However, NPC has the right to ask the Supplier to provide the same or its equivalent if 
it is determined as "deemed necessary or standard tool/inherent part or optional item-’ 
during the 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.

4. Non submission of the above documents shall be a ground for disqualification.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION OP lll-TDS(MW)-4



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST, AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS. 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS,, 
BANGUINGUl.SULU

MinP21Z1295Se

M-3.0 DIESEL ENGINE

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S
DATA

M-3.1 DIESEL ENGINE

M-3.1.1 1. Manufacturer/Assembler By Supplier
2. Manufacturer’s Experience, yr. 10

M-3.1.2 Place of Manufacture By Supplier
M-3.1.3 Model/Type By Supplier

M-3.1.4 Engine Prime Rated Brake Power at 
Reference Site Conditions, kWm or BMP By Supplier

M-3.1.5 Number of Cylinders By Supplier
M-3.1.6 Bore and Stroke, mm By Supplier
M-3.1.7 Piston Displacement, L By Supplier
M-3.1.8 Piston Speed, m/s By Supplier
M-3.1.9 Engine Mean Effective Pressure, kg/cm2 By Supplier

M-3.1.10 Compression Ratio By Supplier

M-3.1.11 Overail Dimension of Complete Unit
(mxmxm), LxW x H By Supplier

M-3.1.12 Maximum Weight of Diesel Engine 
Generator Set on Skid, kg By Supplier

M-3.1.13 Heat Dissipation Including (Generating 
set), kJ/hr By Supplier

M-3.1.14 Factory Acceptance Test Yes

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
lll-TDS(MW)-5
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M-4.0 SPARE PARTS

M-4.1 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
QUANTITY** SUPPLIER’S DATA

M-4.1a Air Filter Element 6 Dcs/size

M-4.1 b Lube Oil Filter
Element

30
pcs/sIze

M-4.1 c Fuel Filter Element 15 pcs/size

M-4.1d 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-4.11
Other spare parts
recommended by 
Manufacturer

1 lot

M-4.11.1
M-4.1 i.2
M-4.11.3
M-4.11.4
M-4.1i.5
M-4.1 i.6
M-4.11.7
M-4.1i.8
M-4.1i.9
M-411.10

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 lll-TDS (MW)-4.

Quantities may be Increased depending on manufacturer's required replacement 
Intervals.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m-TDS(MW)-6
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M-4.2 SPARE PARTS PER TOTAL UNITS OF 30 KW DG SET 
SUPPLIED AND DELIVERED AT BANGALAW DPP*

I

NOTES:

ITEM DESCRIPTION PART NO.
MINIMUM

QUANTITY** SUPPLIERS DATA

M-4.2a Fuel Iniector Assembly 2 pcs
M-4.2b Top Overhauling Kit 1 set
M-4.2C Actuator 1 set

M-4.2d Jacket Water Pump 
Repair Kit 1 set

M-4.2e Lube Oil Pump Repair
Kit 1 set

M-4.2f
Fan Adaptor &
Accessories including 
Bearings

2 sets

M*4.2g Rocker Gear Cover
Gasket 12 pcs

M-4.2h Thermostat 1 set
M-4.2i Lube Oil Pump Switch 1 set
M*4.2j Hot WaterTemp.

Switch 1 set
M-4.2k Turbocharger Repair Kit 1 set
M-4.2I Exhaust Manifold

Bellow 1 set

M-4.2m Magnetic Pick-up 1 pc

M-4.2n
Other spare parts
recommended by 
Manufacturer

1 Lot

M-4.2n.1

M-4,2n.2

M-4.2n.3

M-4.2n.4

M-4.2n.5

**

The a list Is preliminary which Is subject to changes to conform with the final design 
and model/brand of the proposed equipment (per manufacturer's standard)
NOTE #3 of page ^^I•TDS(MW)‘4.

Quantities may be Increased depending on manufacturer‘s required replacement 
Intervals.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION IB ll-TDS{MW)-7
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M-5.0 STANDARD/SPECIAL TOOLS/MISCELLANEOUS TOOLS
M-5.1 STANDARD/SPECIAL TOOLS PER TOTAL UNITS OF 30 KV/ 

DG SETS SUPPLIED AND DELIVERED AT BANGALAW DPP
(Minimum Requirements as Specified in the Technical Specifications & 
Manufacturer’s Standard/Recommended Tools)+

ITEM DESCRIPTION NPC REQT SUPPLIERS DATA
M-5.1a Portable computer (Minimum of Intel 17

Processor. 16GB RAM. 500GB HDD, 
2Gh2, 12'-13.3’ screen size & with the 
latest pre-installed windows operating 
system compatible with
manufacturer’s/or Suppiier'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 
operatinq life of the qenset

1 set

M-5.1b Puller. Cylinder Liner 1 set
M-5.1C Puller. Generator Bearinq 1 set
M-5.1 d Puller. Iniector Sleeve 1 set
M-5.1 e Extractor, Valve Seat 1 set
M-5.1f Extractor, Piston Rinq 1 set
M-5.1g Extractor, Valve Guide 1 set
M-5.1 h Extractor, Valve Sprinq 1 set
M-5.1 i Expander. Injector Sleeve 1 set
M-5.1 j Reamer, Injector Sleeve 1 set
M-5.1k Calibrator. Injector (Range 0-600 

bars),
1 set

M-5.11 Feeler Gauqe 1 set
M-5.1m Special tools for overhauling and re

assembly of turbocharqer
1 set

M-5.1 n Cleaning nozzle for cleaning of 
turbocharqer

1 set

M-5.I0 Special tools for maintenance and
cleaning of radiators and fans 1 set j

M-5.1p Other tools recommended by the 
Manufacturer 1 lot 1

NOTES: + Minimum requirements tut the Supplier shall provide/include In the list all the 
necessary/sfandard tools required In the performance of normal malntenanca 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 lll-TDS(MW)-4.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m-TDS(MW)-8
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M-5.2 MISCELLANEOUS TOOLS TO BE 
DELIVERED AT BANGALAW DPP +

SUPPLIED AND

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIERS
DATA

M-5.2a Hoist, hand chain, 2 tons capacity, 3 
meters lift 1 unit

M-5.2b Wrench, combination, 13 pcs/set 1 set
M-5.2C Wrench, open, 8 pcs/set 1 set
M-5.2d Wrench box, 7 pcs/set 1 set
M-5.2e Wrench, socket, 17 pcs/set 1 set
M-5.2f Wrench, adjustable, chrome vanadium 

steel, drop forged, fine polished, heavy 
duty, sizes: 8,10 & 12"

1 set

M-5.2g Wrench, pipe, forge steel, heavy duty,
sizes: 12 & 14" 1 set

M-5.2h Wrench, torque, 0-500 Nm 1 pc.
M-5.2i Plier, combination, sizes: 6, 7 & 8” 1 set
M-5.2j Plier, long nose, sizes: 6 & 8" 1 set
M-5.2k Screw driver, 6 pcs/set 1 set
M-5.21 Vise, size 6" swivel type, pre drilled holes 

for mounting 1 pc.
M-5.2m Caliper, digimatic, measuring range: 0-

150mm, accuracy: +/- 0.02mm 1 pc.
M-5.2n Micrometer, outside deviation within: +/•

0.01 mm. heavy duty 1 pc.
M-5.20 Drill, Electric, 13mm hammer drill, 220 V, 

60 Hz, 710 W, 3.2a, reversible, with 
hammer, lock-on button and kit box

1 pc.

M-5.2P Bit, drill, 70 pcs/set, includes 3 position 
ratcheting hand drive, brad point bits- 
wood, twist drill bits - 
metal/wood/plastic/masonrv

1 set

M-5.2q Grinder, angle, heavy duty, 220 V, 60 Hz, 
750 W, 1200 rpm, single phase, variable 
speed

1 set

M-5.2r Tester, Multi, Digital 1 pc.
M-5.2S Meter, Clamp, Digital 1 PC.
M-5.2t Tester, Megger (6-1000) 1 DC.
M-5.2U Allen Wrench 1 set
M-5.2V Hammer - ball & claw (2 pcs each tvpe) 1 set

I

NOTES: ........... .. uui ultj ttiidii pmviae/incluae m ine 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 113 of page lll-TDS (MW).4

Name of Firm Name & Signature of Representative Designation

I
NATIONAL POWER CORPORATION ESI) ll-TOS(.M,/V)-9



BIO DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS, 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW I5„ 
BANGU1NGUI, SULU

MlnP21Z1295Se

M-5.2 MISCELLANEOUS TOOLS TO BE SUPPLIED 

DELIVERED AT BANGALAW DPP (Cont'd.....)*
AND

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIERS
DATA

M-5.2W Filter Wrench 1 pc.
M-5.2X Tonque & Grove Pliers HO") 1 DC.
M-5.2y Precision Screwdrivers (Iona type) 1 set
M-5.2Z Locker Cabinet with 6 compartment with 

lock kevs and ball rollers 1 set
M-5.2aa Other tools recommended by the

Manufacturer 1 lot
M-5.2aa.1
M-5.2aa.2
M-5.2aa.3
M-5.2aa.4
M-S.2aa.S

M-5.2bb Tool box, heavy duty, 535mm x 250mm
X 238 mm (or as required to contain ali 
the standard/special and miscellaneous 
Tools)

1 set i

I
I

NOTES: + Minimum requirements but the Supplier shall provide/include In the list all the
neeessary/standard tools required In the performance of normal maintenance and
overhaul. The above list Is preliminary which Is subject fo changes to conform 
with the final design and model/brand of the proposed equipment (per 
manufacturer’s standard). Refer also to NOTE of page lll-TDS (MW)-4.

Name of Firm Name & Signature of Representative Designation

I NATIONAL POWER CORPORATION Qi ll-TDS(MW>-10



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS. 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS.. 
BANGUINGUI. SULU

MinP21Z1295Se

I

PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING THE PROJECT
IMPLEMENTATION

fSections M-6.0. M-7.0. M-8.0. M-9.0. M-10.0 & M-11.0)

NOTES

The Bidder shall complete this technical data sheet/documents and submit the filled- 
up forms during the project implementation (during contract stage). The Bidder shall 
use additional sheets as necessary for any other additional information following the 
format shown herein or by reproducing the same.

The data required are technical features and characteristics of the Equipment to be 
provided by the bidder. Bidder’s proposal shall at least be equal or superior to the 
requirements specified by NPC. The data provided shall be used as basis for 
evaluation of brochures, drawings and other documents to be submitted for review 
and approval during the project implementation.

3. All data and information shall be in English language.

1.

2.

I

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT
LIMITED TO:

--------------------- -------------------------------------------------------------------------- -- 1

SECTION DESCRIPTION PAGE
M-6.0 ISO 9001 Certificate of the Manufacturer/Assembler/Integrator 

or equivalent for each of the Diesel Generating Set
M-7.0 Standard Certification of the proposed offered model Diesel 

Generating Set from any of the following internationally 
recognized certifying body/organization;

a) Canadian Standard Association (CSA)
b) Underwriter's Laboratories (UL)
c) Japanese Industrial Standards (JIS)
d) European Commission (CE)
e) Lloyd’s Register (LR)
f) Germanischer Lloyd (GL)
g) Niippon Kaiji Kyokai (NKK)
h) American Bureau of Shipping (ABS)

M-8.0 Power Derate Curves and Details or Certificate/Statement from 
Diesel Generating Set Manufacturer/Assembler/ Integrator that 
the proposed Diesel Engine-Generator Set have no deration at 
Reference Site Conditions.

I NATIONAL POWER CORPORATION EH II1-TDS(MW)-11



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS, 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS.. 
BANGUINGUI, SULU

MinP21Z1295Se

I

ConVd.....
DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT

LIMITED TO:

SECTION DESCRIPTION PAGE
M-9.0 Manufacturer/Assembler/Integrator's General Data, Catalogue 

and Brochures of modet/type of equipment offered and 
published as standard products for the Diesel Generating Set 
which contain the foiiowing information:

a) Manufacturer/Assembler
b) Model/Type
c) Prime Rated Power
d) Voltage
e) Power Factor
f) Frequency
g) Rated Speed
h) Arrangement & Number of Cylinders

M-10.0 Technical Data for Engine and Auxiliaries
See Attached 
Forms on page 
Iil-TDS(MW)-13

M-11.0 Supplier/Manufacturer/Assembler Drawings, Brochures,
Instruction Manuals and other Documents as specified in 
Clause GW-6.3 and other relevant Clauses of the Technical 
Specifications

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION QJI) ll-TOS(MW)-12



I BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS, 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS., 
BANGUINGUI, SULU

MinP21Z1295Se

M-10.0 DIESEL ENGINE

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S
DATA

M-10.1 DIESEL ENGINE
M-10.1.1 Fuel Rate at Required Prime 

Rated Power and Reference
Site Conditions
DG Set

75% Rated Load, Li/kW-Iir By Supplier
50 % Rated Load, Li/kW-hr By Supplier
25 % Rated Load, Li/kW-hr By Supplier

M-10.1.2 Number of Strokes 4
M-10.1.3 Rotating Direction {Viewed from

Flywheel Side)
By Supplier

M-10.1.4 Required Time from Starting Signal 
to Rated Speed, minute

By Supplier

M-10.1.5 Maximum Time from “Cold
Condition" to Rated Speed w/ Load 
and w/o AC power availabie for 
motor-driven auxiliaries, minute

By Supplier

M-10.1.6 Heaviest part of D/G set for
maintenance, kg

By Supplier

M-10.1.7
—

Idling Speed Recommended, rpm By Supplier
M-10.1.8 Duration of Idling (max.), min. By Supplier
M-10.1.9 Minimum Load @ Normal Speed, kW By Supplier
M-10.1.10 Maximum Load @ Normal Speed,

kW
By Supplier

M-10.1.11 Engine Heat Dissipation, kJ/hr By Supplier
M-11.1.12 Engine Mechanical Efficiency. rim By Supplier
M-11.1.13 Numerical Values for Power d ”

Adjustment Parameters (Exponents) m =
for high speed per Table 2 of ISO By Supplier n =
3046, a, m, n, s s =

M-10.1.12 Expected Useful Life of Unit @ Prime
Rated Power, Yrs

10

M-10.1.13 Factory Acceptance Test Yes

Name of Firm Name & Signature of Representative

NATIONAL POWER CORPORATION EDU
Designation

ll-TDS(MW)-13



8(0 DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS, 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS., 
BANGUINGUI, SULU

MlnP21Z1295Se

M-10.0 DIESEL ENGINE (ConVd....,)

ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S DATA

M-10.2 LUBRICATING OIL SYSTEM
M-10.2.1 Total Lube Oil System

Capacity, liters
By Supplier

M-10.2.2 Lube Oil Consumption of the
Enqine, q/kwhr

By Supplier

M-10.2.3 Lube Oil Pump Capacity,
m3/hr

By Supplier

M-10.2.4 Lube Oil Filter Mesh, microns By Supplier
M-10.2.5 Lube Oil Purifier Type & 

Capacity
Free jet centrifuge

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 Startinq Voltaoe. V 24 or 12
M-10.3.3 Startinq Motor Ratinq, HP By Supplier
M-10.3.4 Full Load Crankinq Current. A By Supplier
M-10.3.5 Battery Charqinq Type By Supplier
M-10.3.6 Battery Charger Charqinq rate By Supplier
M-10.3.7 Time of Cranking, sec 30
M-10.4 EXHAUST SYSTEM

M-10.4.1 Exhaust Gas Flow, m3/hr By Supplier ---—
M-10.4.2 Exhaust Gas Temperature, °C By Supplier -----——— '
M-10.4.3 Maximum Allowable Back

Pressure. mmH?0
By Supplier

M-10.4.4 Exhaust Pipe (nom. Diameter
X length x weight), mm x mm x 
kg

By Supplier

M-10.4.5 Silencer {nom. Diameter x 
length x weight), mm x mm x 
kq

By Supplier

M-10.4.6 Exhaust Pipe Material, ASTM A 106 or as required
. M-10.4.7 Silencer Material. ASTM A 106 eras required

C
O

3r—s Structural Steel Supports for
vertically mounted 
stack/silencer

By Supplier

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION GDD ll-TDS(MW)-14



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION. TEST, AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS, 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS., 
BANGUINGUI, SULU

MinP21Z1295So

M-10.0 DIESEL ENGINE (ConVd.....)

ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S DATA

M-10.5 INTAKE AIR SYSTEM
M-10.5.1 Air Intake Flow (Free Air),

m3/hr
By Supplier

M-10.5.2 Air Filter Tvoe Bv Supplier
M-10.5.3 Turbocharger T^e

(per Manufacturer's standard)
By Supplier

M-10.5.4 Turbocharger RPM
(or natural aspiration for per 
Manufacturer's standard)

By Supplier

M-10.5.5 Charge Air Cooler Tvoe 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

Capacltv, Liters
By Supplier

M-10.6.2 Cooling Water Pump
Capacity. m3/hr

By Supplier

M-10.6.3 Jacket Water Pump
Capacity. m3/hr

By Supplier

M-10.6.4 Radiator Fan Air Flow 
(Designed for Continuous 
operation @ specified ambient 
site conditions). m3/hr

By Supplier

M-10.6.5 Radiated Heat to Ambient, 
kW/hr

By Supplier

M-10.6.6 Expansion Tank Capacity 
and Elevation, if applicable, 
liters and m.

By Supplier

M-10.6.7 Radiator Dimensions
(1 X w X h), mXm xm

By Supplier

M-10.6,8 Core Material Aluminum

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
ll!-TDS(MW)-15



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST, AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS, 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLAfa 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS.. 
BANGUINGUI, SULU

MinP21Z1295Se

M-10.0 DIESEL ENGINE (Confd.....)

ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S
DATA

M-10.6.9 Recommended cooling water 
properties such as ph, hardness, 
TDS, etc., ASTM

PH Value, ppm By Supplier
Total Hardness By Supplier

TDS. Dom By Supplier
Chloride By Supplier

Sulfate. Dom By Supplier
Silica, ma/l By Supplier

Iron, ppm By Supplier
Conductivity, uS/cm By Supplier

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)

Rectangular or 
Approved Shape

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 Structural Steel Supports Included
M-10.8 ENCLOSURE (Weatherproof & 

Soundproof)

M-10.8.1 Manufacturer By Supplier
M-10.8.2 Max. Sound Pressure Level @ 1-

m distance, dBA
85

M-10.8.3 Dimensions (L x W x H), m x m x 
m -

By Supplier

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
III-TDS(MW)-16



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS, 
ASSOCIATED ELECTRICAL EOUIPMENT S BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS.. 
BANGUINGUI, SULU

MinP21Z1295Se

M-10.0 DIESEL ENGINE (Confd...)
ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S DATA

M-10.8
ENCLOSURE
(Weatherproof &
Soundproof) (Cont’d.....)

M-10.8.4 Enclosure Walls Thickness, 
mm

2 minimum

M-10.8.5 Enclosure Roof Thickness, 
mm

2 minimum

M-10.8.6 Enclosure Material, ASTM A 36
M-10.8.7 Insulation Material Oil-water resistant and fire 

retardant insulation and 
sound attenuating material

M-10.8.8 Hinges Material Stainless Steel
M-10.8.9 Total Weight (Genset, 

Auxiliaries & Enclosure), kq
By Supplier

M-10.9 ENGINE METERING AND
INDICATION

M-10.9.1 RPM Meter*, rpm Included
M-10.9.2 Hours Run Counter *, hours Included
M-10.9.3 Oil Pressure *, kg/cm2 Included
M-10.9.4 Oil Temperature *, °C Included
M-10.9.5 Cooling Water Temperature

*, °C
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 Day Tank Level High Included
M-10.10.7 Fuel Day Tank Level Low Included
M-10.10.8 Battery Voltage High Included
M-10.10.9 Battery Voltage Low Included
M-10.10.10 Failure to Crank Included
M-10.10.11

a.
Overcrank Included

with viewing window
shall also be provided at DG set-mounted panel

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION itP ll-TDS{MW)-17



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS, 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS.. 
BANGUINGUI, SULU

MinP21Z1295Se

M-10.0 DIESEL ENGINE (Confd.....)

ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S DATA

M-10.10 HUMAN MACHINE INTERFACE 
CONTROL

M-10.11.1 Manual Start/Stop * Included
M-10.11.2 Auto/Remote Start Included
M-10.11.3 Test Run Auto Included
M-10.11.4 Emergency Stop * Included
M-10.11.5 Alpha/Numeric Screen Included
M-10.11.6 Discrete Status Indicators Included
M-10.11.7 Fault Reset Included
NOTE: These monitoring /control points shall also be provided at DG set-mounted panel

with viewing window

Name of Firm Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST, AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS. 
ASSOCIATED ELECTRICAL EQUIPMENT S BALANCE OF PUWT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS.. 
BANGUINGUI, SULU

MlnP21Z1295Se

I

I

PART II - TECHNICAL DATA SHEETS 

EW- ELECTRICAL WORKS 

TABLE OF CONTENTS

I

SECTION DESCRIPTION PAGE

DOCUMENTS TO BE SUBMITTED DURING BID OPENING VI-TDS(EW)-1
E-1.0 AC Generator VI-TDS(EW)-2
E-2.0 Generator Transformer VI-TDS(EW)-2

DOCUME^
QUALIFICi
(Reference
Brochures

TS TO BE SUBMITTED DURING POST 
\TION but not limited to:
1 for the Approval of Manufacturer’s 
/Drawinqs)

VI-TDS(EW)-4

E-3.0 Generator Control and Protection Panel VI-TDS(EW)-5
E-4.0 Station Service Transformer VI-TDS{EW)-5
E-5.0 Power, Control and Instrumentation Cables VI-TDS(EW)-5
E-6.0 Bus Conductor VI-TDS(EW)-6
E-7.0 Grounding System VI-TDS(EW)-6
E-8.0 Lightning Protection System VI-TDS(EW)-7
E-9.0 Automatic Circuit Recloser VI-TDS{EW)-8

E-10.0 Fuse Disconnect Switch with Lightning Arrester 
Combination VI-TDS(EW)-8

E-11.0 Kilowatt-Hour Demand Meter VI-TDS(EW)-9
E-12.0 Spare Parts and Tools VI-TDS(EW)-10

NATIONAL POWER CORPORATION.. VI-TDS (EWH
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS. 
ASSOCIATED ELECTRICAL EQUIPMENT S BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS.. 
BANGU1NGUI, SULU

MInP2121295Se

PART II

TECHNICAL DATA SHEETS 

EW - Electrical Works 

Section E-1.0 - E-2.0

Documents to be Submitted during the Bid Opening

1. The following Technical Data Sheets shall be filled-out and to be submitted with the 
Bid Proposal.

2. Deviation from the requirements indicated in the Technical Data Sheets shall be 
ground for disqualification.

3. Full technical data of the equipment are indicated in the Technical Specifications 
(EW-14.3) which will be submitted during the implementation stage for review and 
approval.

I
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)*1
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS. 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS.. 
BANGUINGUI, SULU

MinP21Z1295Se

I

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 Suppiier
E-1.3 Generator Model By Supplier

E-1.4 Type
Rotating Field 

Synchronous AC 
Generator, PMGType 

with AVR

E-1.5
Minimum Rated Power 
Output at 0.8 Power
Factor, kW

30

E-1.6 Duty/ Operation Continuous

E-1.7 Overload Capability 10% of rated power 
output

E-1.8 Rated Voltage, V 480
E-1.9 Frequency, Hz 60
E-1.10 No. of Phase 3
E-1.11 Winding Pitch 2/3
E-1.12 Rated Speed 1800

E-1.13 Insulation Class
Class H shall be used for 

both the armature and 
field windings

E-1.14 Temperature Rise Class F at rated load

I
Name of Firm Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST, AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS. 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS.. 
BANGUINGUI. SULU

MlnP21Z1295Se

E-2.0 GENERATOR TRANSFORMER

I
I

I

I

ITEM DESCRIPTION
NPC

REQUIREMENTS
SUPPLIER’S

DATA

E-2.1 Manufacturer By Supplier

E-2.2 Place of Manufacture By Supplier

E-2.3 Transformer Model By Supplier

E-2.4 Minimum Rated Capacity, 
kVA

50

E-2.5 No. of Phase 3

E-2.6 Rated Voltage
a. Primary, kV 0.48
b. Secondary, kV 13.8

E-2.7

Transformer Guaranteed 
Losses at Rated kVA, 
Voltage, Frequency and 
Temperature
a. No-Load Losses, Watts By Supplier
b. Load Losses, Watts By Supplier

c. Total Losses (a+b). 
Watts By Supplier

I
I

Name of Firm Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS. 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS.. 
BANGUINGUI. SULU

MinP21Z1295Se

PART II

TECHNICAL DATA SHEETS 

EW-Electrical Works 

Section E-3.0-E-12.0
Documents to be Submitted during the Post Qualification 

but not limited to:
(Reference for the Approval of Manufacturer’s Brochures/Drawings)

I

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.

4. Non-submission of the documents shall be ground for disqualification.

I
I
I

Name of Firm Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION. TEST, AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS. 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS., 
BANGUINGUI, SULU

MlnP21Z1295Se

E-3.0 GENERATOR CONTROL & PROTECTION PANEL

I
I

I

I
I
I
I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

E-3.1 Manufacturer By Supplier
E-3.2 Generator Circuit Breaker Molded Case

a. Manufacturer By Supplier
b. Modei By Supplier
c. Continuous Current 

Rating
Refer to

Single Line Diagram

E-4.0 STATION SERVICE TRANSFORMER

E-5.0 POWER, CONTROL & INSTRUMENTATION CABLE

Name of Firm

NATIONAL POWER CORPORATION

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-4,1 Manufacturer By Supplier
E-4.2 Transformer Model By Supplier

E-4.3 Minimum Rated Capacity, 
kVA 15

E-4.4 No. of Phase One (1)
E-4.5 Rated Voltage

a. Primary, kV 7.97
b. Secondary, kV 0.24

ITEM DESCRIPTION
NPC

REQUIREMENTS
SUPPLIER’S

DATA

15kV Power Cable
E-5.1 Manufacturer By Supplier

E-5.2

Continuous current
carrying capacity of
conductor at 90*C
Operating Temperature

Manufacturer’s Data

E-5.3 Conductor Cross-Section, 
mm2

Refer to
Single Line Diagram

E-5.4 Conductor Material Annealed Copper

E-5.5 Insulation Material
Cross-linked 

polyethylene (XLPE)

Name & Signature of Representative Designation

VI-TDS (EW)-5



I
BID DOCUMENTS

SECTION VI - TECHNICAL SPECIRCATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS. 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLAMT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS.. 
BANGUINGUl.SULU

MinP21Z1295Se

I
I
I

I

E-6.0 BUS CONDUCTOR

ITEM DESCRIPTION
NPC

REQUIREMENTS
SUPPLIER’S

DATA

600V Power, Instrumentation and Control Cable
E-5.6 Manufacturer By Supplier

E-5.7 Type
a. Power THHN/THWN-2
b. Control &

Instrumentation Royal Cord

E-5.8

Continuous current
carrying capacity of
conductor at 758C
Operating Temperature

a. THHN/THWN-2 Refer to
Single Line Diagram

b. Royal Cord By Supplier

E-5.9 Conductor Material Annealed Copper

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-6.1 Manufacturer By Supplier

E-6.2 Type designation
Aluminum Conductor 

Stee! Reinforced (ACSR)

E-6.3 Conductor size
Refer to

Single Line Diagram
E-6.4 Ampacity, A 230 / 270

I

I

E-7.0 GROUNDING SYSTEM

ITEM DESCRIPTION
NPC

REQUIREMENTS
SUPPLIER’S

DATA

E-7.1 Grounding connection Exothermic

E-7.2
Permissible temperature 
rise of grid copper 
conductor, °C

300

E-7.3 Grid conductor

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW>-6



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS. 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS.. 
BANGUINGUI. SULU

MinP21Z1295Se

I
I

I

I
I
I
I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

a. Manufacturer By Supplier
b. Minimum Size, mm2 100

c. Materia]
tin-annealed copper 
Stranded conductor 

(bare)
E-7.4 Bonding Conductor

a. Manufacturer By Supplier
b. Size, mm2 100, 50&22

c. Material
tin-annealed copper 

stranded conductor with 
1.2 kV PVC Insulation

E-7.5 Copper Ground Rod
a. Manufacturer By Supplier
b. Diameter, mm > 19 mm

c. Length/section, m >3m

E-8.0 LIGHTNING PROTECTION SYSTEM

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

Liahtninq Protection
E-8.1 Manufacturer By Supplier

Lightning Rod
E-8.2 Material Copper
E-8.3 Length, mm 2000
E-8.4 Minimum Diameter, mm 19

Down Conductor

E-8.5 Type Insulated Copper 
Conductor

E-8.6 Minimum Cross-Section 
Area

55 mm2

E-8.7 Insulation Material PVC

I
I

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION V1-TDS (EW)-7



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST, AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS. 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS., 
0ANGUINGUI, SULU

M!nP21Z1295Se

E-9.0 AUTOMATIC CIRCUIT RECLOSER

I
I
I

I

I
I
I
I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-9.1 Manufacturer By Supplier
E-9.2 Place of Manufacture By Supplier

E-9.3 Type Solid Dieiectric 
Vacuum Interrupter

E-9.4 Phase 3
E-9.5 Rated Frequency, Hz 60

E-9.6 Nominal Rated Voltage, 
kV 13.8

E-9.7 Mainly Active Breaking 
Capacity 800 A

E-10.0 FUSE DISCONNECT SWITCH WITH LIGHTNING ARRESTER COMBINATION

ITEM DESCRIPTION
NPC

REQUIREMENTS
SUPPLIER’S

DATA

E-10.1 Manufacturer By Supplier

E-10.2 Rated voltage, kV 15

E-10.3 Frequency, Hz 60

E-10.4 BIL, kV 110

E-10.5 Ampere Frame 100

E-10.6 Interrupting Capacity, kA 10

E-10.7 Fuse Link

a. Type
Universal button head 

design

b. Current Rating, A Refer to
Single Line Diagram

E-10.8 Lightning Arrester

a. Type Metal Oxide Varistor 
(MOV), gapless

I
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-8



I
BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST, AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS, 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRinCATION OF NEW AREA IN BANGALAW IS.. 
BANGUINGUI. SULU

MlnP21Z1295Se

E-11.0 KILOWATT-HOUR DEMAND METER

I
I
I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

240V Sinqie Phase, Digital Kilowatt-Hour Demand Meter

E-11.1 Manufacturer By Supplier

E-11.2 Accuracy Class Class 0.3 or Better

E-11.3 Wire 2

E-11.4 Current Range Class 200

E-11.5 Frequency, Hz 60

E-11.6
The Kilowatt-hour meter to 
be provided is certified and 
approved by ERC

Yes

13 8kV Three Phase. Digital Kilowatt-Hour Demand Meter
E-11.7 Manufacturer By Supplier

E-11.8 Accuracy Class Class 0.3 or Better

E-11.9 Wire 4

E-11.10 Voltage, V 120-480

E-11.11 Current Range Class 20

E-11.12 Frequency, Hz 60

E-11.13
The Kilowatt-hour meter to 
be provided is certified and 
approved by ERC

Yes

E-11.14
Metering Current
Transformer
a. Insulation type Full cast epoxy resin

b. Secondary rated
current for all windings. 
A

5

c. Accuracy class Class 0.3 or Better

d. BlL.kV 110

E-11.15
Metering Voltage
Transformer
a. Nominal voltage of VT. 

kV
13.8

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-9
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I
I
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS. 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS.. 
BANGUINGUI. SULU

MInP21Z1295Se

I
I

I

I
I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

b. Rated secondary
voltage, V 120

0. Insulation type Full cast epoxy resin
d. Accuracy class Class 0.3 or Better
e. BlL.kV 110

E-12.0 SPARE PARTS AND TOOLS

ITEM DESCRIPTION 3 QTY.1 UNIT PRICE TOTAL 
PRICE 2

E-12.1
Generator Circuit Breaker 
for Generator Control & 
Protection Panel

1 set

E-12.2

Telescopic Hot Stick with
Tip Lock Features,
Material: Epoxy glass 
Minimum Length: 35 ft.
No. of Sections: 8

1 Set

E-12.3

Lineman's Rubber Gloves 
Size: 14"
Maximum Usage: 17,000 
Volts

2 Pairs

E-12.4

Lineman's Belt
Maximum Length:42" 
Minimum Length: 34"
D-to-D distance: 56 cm 
Center Hole: 38"

1 Set

E-12.5

Positioning Strap, Nyion 
Maximum Length: 2.0m 
Minimum Length: 1.3m 
Adiuslable Range: 0.7m

ISet

E-12.6
Heavy Duty Hard Hat 
with strap & NPC 
(Passed Safety Standard)

3 Pcs

E-12.7

E-12.8

E-12.9

I
I

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TOS (EW}-10



I BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS. 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS., 
BANGUIN6UI. SULU

MlnP21Z1295Se

I
I

ITEM DESCRIPTION 3 QTY.1 UNIT PRICE TOTAL
PRICE2

E-12.10

I
I
I

Note:

1.

2.

3.

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.

Indicated Price shall be used for reference In future purchase orders.

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).

I
I
1

I
I

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION Vl-TDS (EW}*11
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BID DOCUMENTS

SECTION VII - SCHEDULE OF REQUIREMENTS

SUPPLY, DELIVERY. INSTALLATION. TEST, AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS, 
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT 
FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS.. 
BANGUINGUI, SULU

MinP21Z1295Se

I SECTION VII

I
I SCHEDULE OF 

REQUIREMENTS

I

I

I
NATIONAL POWER CORPORATION

$;
i

VII (SCR)-i



■ ' SUPPLY. DELIVERY, INSTALLATION. TEST. AND COMMISSIONING OF 2 X 30
MODULAR DIESEL GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT i 

BALANCE OF PLANT FOR THE ELECTRIFICATION OF NEW AREA IN 
CA.NGALAW IS,. bAhlGUINGUI. SULU

SECTION VI - SCHEDULE OF REQUIREMENTS
MinP21Z1295Se

. • - . : . SECTION IV - SCHEDULE OF REQUIREMENTS
■’ " (BID PRICE SCHEDULE)

BPS.1 - SUMMARY
SUPPLY, DELIVERY, INSTALLATION, TEST, AND COMMISSIONING OF 2 X 30 KW MODULAR DIESEL GENSETS, ASSOCIATED 

ELECTRICAL EQUIPMENT & BALANCE OF PLANT FOR THE ELECTRIFICATION OF NEW AREA IN PAROL IS.. BANGUINGUI
SULU

ITEM
NO.

1.0

PARTICULARS

Bangalaw Is.. Banguingui, Sulu _

TOTAL AMOUNT IN FIGURES
Foreign Currency Phil. Peso

TOTAL PESO EQUIVALENT
Phil. Peso

TOTAL AMOUNT

Notes: Final delivery i//a of all equipmen’/malerials shall be at the respecUvo plopt

Name of Bidder:

Signature of Bidder

iV-BPS (SUM)-I



v k . «r,Mcruc zf F>;o^ici«KTs

:VIT. CaiVFItY >NST/^1ATCK 1C&T. *hC C 
A&SOCMI£0 ClSCriU^l k*TjP««NT & eN.AHC 
AANC4i>ikr 4.. &*nCi.W«oui St

NkNO C# % 
• fO» •
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No.

(A)

SECTION ;V • SCHEDULE C ^QUH;r T. 
(BIO PRICE SCHiUULE)

B?3^ • Breakdown of PK 
2 X 30 kW BANCAUVW DIESEL POWER PLANT

»■< &• CtNSr* - 
H it H£.V M

kW*2t2k:«»$4

D«Mr<p(ion of WofB or M«t»rk«:»

(B)
GENERATING SET^S)
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ptotiKikoA r«ia^ ana jtner appurtonarxea oa deaerboo m trio Vocrnico! Specfiutioni. Toenn^coi Da4 Sheot 
ang IS 00IM &o Dr ••rings including insuilaiion wo<i4.
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C.lo

CM

C.2.2

•

b

c.

d

SOB-TOTAL b
C. OTHCRI4ECHANICAJ. WOUXS

C.1.0 Fool o4. IbUievIng ok Ivbticonis, <ixlAr|. cbtmlesis and otl*«r ermsgm«Dr«o roquUod duruig (I4 Initial 
niling. 04rt*u(N pr«>l«t( and pro commissioning insiuOlng (uol cUto bo uMd during «ro<iost of 
perfjrmaneo *4»1 at doscrilrid In Ciswso OW>00 oflNo teriwilCMl spaclfisailont.

Fuoi on Suopi/ Storaga ang Tiansfor Syslam
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jl'pe r.thngs, I'lnooris. 'pKet and jl^or accosapnet for intorr.oonoct'on of tno suppiiM Odwipmonunctudirg 
icagi ed racav.iVcn «nd i ackii'img «n>as rs n<so;ted In t^etadMnlcal spocr<eatJ0i4 andshovm or tho bid 

Lxgw»rig\;

•IFjgl supply^'fiil.ng :• ^no a<parain./oleviiled luoT day ui'»i ccrr>plnie riiin ^QUmai capocity nitaryAard pump 
|;Porday ta. ki. rif.iiso Ay,f, tcc«»Ma r», qU.. and kr^to'. ’’oc'.on r'pmg (ulroi 1 Twi gonorating suu inci. 
jttianoi^, Bid.

Irterc^nnoouan of '.vaior supply *e rodieto't Irr.rr tho yOfliCatiC wulef 90u*ct 
Wasio oil di^cba^po to tr^o ui^vatot sQpnraioi.

SmcKa auck^c.po, ir.ruiotJOr* a'.d asiiociaied sirixiuol stsul s^iniioruUs applieaDiol

(CJ 1C}

UNIT PRICE fwR GOODS AND REIATED Sf RVICES TO BE SUPPUEU
 f HOId ABROAD

Und Pneo of 
Goods or Sorvxcs 
Fcr^gn CuaesTkoy

I r
‘Pi

1mpjrt OulroS S
CfTkorLo^ios 

imposod «ry Piui 
Govt

iPNl. Paso!
fP)

'«atuo Adcvd Taa 
ona pthar Ta««t 
imposod py PM. 

Girvt
[Phf^Pnso^^

(Cl

IccolTtanspon 
from Port la 
Ocd.orySito

•-^PtuL H«to)

(H>

UMT PR^CE FOR GOODS AND RELATED SERVICES 
TO BE SUPPUEP FROM WTTHW THS PHILIPPINES

UrutPrvoed 
Goods or 
Sorvtcos 

(PniLPotoj

(II

i L

Valuo Addod 
Tax andoihor 

Taibs Imposod 
by PM. Govt 
|PM Ptio^

(J>

Luoat Trtnspofl to 
D«k»«ry ***(PM. 

P«»o)

(K>

TOTAL PRICE

Forox
Currency
(EsC)

(U

LoC«l Cu'my 
Per-Jen [Phi Pew) 
({r*G*K)x C)«

UI*>K)xC)

lUi

2 Sets

^•.'leurd In Words)

1 Lot

2 Sec«

"i C« *

Fird o«i->«r|i vw of s •si>'>P')«rivri^atf.ia;| tKJ ta A ih« p.ant Ua si.>«d 
rf Jn-a 4 * di»aeosfH,y cn l^a nwidsf>(/ufK4t.<4''5gii,ui,flk ,riv:i g :he teehnna1 piov^on and S'^ifr.'glt oi Reqwitemer.^v (SOR), SOR shal pnv«A

' h*Kv% 'J-it bMar a roiv '•T'awnt'ng u>« Cagn:.> ol Oigm ot al iniponvd riig^manl, tt<atcna4 and acoiuonas 
' CoMol«d>Jvm«ni iragM mknwica, ale ySloPlil v.nufan^iy RgiWriwlT^'.g
' Unt P.'t^i far l-xA ’ i'lvuranr* ard Vx* wJ-.H ircdema lo oe.^•(y s' thi yooac 'rom ihe .^rtof enlry or Loca MangWunr,* lo fnd deka.) wi«

I Amount in Wor ds)

Country of Origin

Narrtd of Firm

'ATIOSAL nC ACM oORPORAri^N m Nomt dnd Signalurg of AuinorlTdd Roprosumativt Desijnf^tiO'T

vi-aPS <n«rOnH>.i
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' V.v >t.. eANOUu^SUI, SULU
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H6.

(A>

MIXTION IV • SCHEDULE OF REQUIftEMtM': 
IP'Oe^Xi; SCHEDULE) 

oPS.i • Breakdown of Prices 
2 X 30 kW BANGALAW DIESEL POWER PLANT

'jlCiCl vfclN&C'.l.

Oaicrlptlsn d Wo'K o> Halirlali

(B)
Alr-cor. viind VtnUlallonSytum

'........ iUi"»'l2M Corl^ r’wi, winaow invanw’ijp'f. TllsOO kj(iy

QTY.- UNIT

IC)

tcaiiTM

'“ViiMou.-nM£rfi4u5lFantDfCcni»iri«niBirComraRoon\ VlC' 
•■^fafed rcf'Ctiai J oBiei -t»ces3o‘y accessonea aa Oaacn&M * 

: "I. *'3yatam . ,

'*«a/> RCces»o^e4 os doscn^ J

with convols
► •r-

* y, tiwo-OAvAfy. mulUslx«»' w**'

^.0

C.11

C.S.2

CS.)

Ci.*4

0.

0 1

•h • * 'iguisfters. HCrC 6f Hairtr.r ? • ,
r«.^ ^ .v.« r» '
Oftai4»(lc/Coo«f>M ^ » rSy»t*m ' "
Well Onlltog end De«e«pmeni SyStOT Weil OrJImg/Wel OMoqt^ Pumpirig Tesi SAd Or»m«ecti«i. 
COAipiete wiih 50 mm 0 ceding end 33fri<ii suction pipe confomurg 10 ASTM A5X Gf. Sen. 40 hol dip 
galven>ted i oUier accessories » de&cn^ in the Tec^nicel SpeoAceOone
Terh. 600 liters C4pe&ty. p^yethyene. cornpieie with nouJes. meniwe, mwrt end ouSM nouJeeTsw^pS^- 
overflow end dram nodee wiin pipes, valves, pipe siructuial steel supports win snehes Mis wi founosMn 
end access ledoer end other eeeessones as requred ^ ine technic« specificatittis.

(0)

UNIT PRIC2 FOR COOOS ANO R6LAI60 SERVICES TO 6E SUPPLIED
FROM ASROAO

wnil Price oi 
GPS3S or Services 
Foreign Currency

( r
*£)

Import OwLeS &
Other Levies 

Imposed by PhJI. 
Govt

(Phil Pesol

JIL

Value Aoced Tea
and u1^er Taxes 
Imposed by Phil 

Govl
^P^Ppso)

(G)

Local Transport 
fp«n Port to 
Deuvery Site 

***(Pht Peso)

(HI

UNIT PRICE FOR GOODS ANO REUTEO SERVICES
TO BE SUPPLIED FROM WITHIN THE PHILIPPINES

Unc Price of 
Goods or 
Services 

(Phtl. Peso)

(I)

Value Added 
Tea and other 
Taxes imposad 
by PhU. GqvL 
fPhit, Peso)

FLi/j pump jetmou. 2 gpm min. fto*. ttc*pro<.*tu>g tjpe. cast iron oody’comtiieie wklh foot valves. filLugs,* 
supperta. concrete pad and other accessories as oesenoed m ihs techrve^s specFebcna

Domestic water pipe. Atungs. supports, valves and other ettessones for mi«con^u^ of the supplied 
eauipmonl trtcluding required eacavaton and dackfliltng wotIls: test and disfection as described in the iechn<Si 
specifitabonj wd shown on the bid drawls:

Gita Vahe. 29 mm 0. castbrenza. screwed ends, ns^g slem.Ciass 190 {1 Set)
Cate Valve. 20 mm 3. cast bronze, screwed ends, nsirg stem.Class 190 |2 Seu)
Gate vave. 16 mrr O. cast bronze, screwed ^mU. nsmg siem.Clast 190 12 Sets)
Hues 3>hb.20mmgi brvua body, screwed w». Class 190(9 Seu)
Water P*pe. 12 mm 0 0.(25 mm N.O ), uPVC pipe, sch 80 9 Class 190, sna its associeisd biLr3i, p«pe 
:^puis and other accessories (6 meters)

tVater Pipe, 25 mm 0.0, (20 mm N.O.), uPVC pipe, sch yo or Class 190. ar>d ils associated Fiuvgs. pipe 
Supports and other accessones {*4 meters)
Water p.pe, ?h mm 0 0. (15 mm N.O). uPVC pipe, sch 80 gr Class 150, and its asrocuted linings, pipe 
tvctc-S 3pc I ft? meUr^l _______ __________

SUB-TOTAL C
OTHER ELECTRICAL WORKS
Gan«rs»cr ContrU and Protection Pand compieie with the requred rricienng. fiwrtorv.g, con^~and 
protection devices, synchronizing, circuS breaker and other appunanenees as oesenb^d m iha Teenrucs 
Specjric.fi>ona. Technical Dole Sheet ar>d as shown cn the 6m] Oimirvgs mau9ng lOsUUut/on works in tr.e 
C9iia<ri« zed ConveS Room.
15 kVA SuMn Service Transformer, 7.S7kVriiO v, VphaseT CO Mz "comtwete wVih the "required access9>« 
and other appunenances as oesenbed in the Teervxai Spec^^cativis. Techncal Dau $nee( end as shown on 
the 8'd OrswMiQS <idud«nq irstaiiaticn works.

. i _ r____

.V

Local Transport to 
Delivery Sits ***(PhA 

Peso)

TOTAL PRICE

Fores 
Currency 
(£ * C)

Local Currency 
Portion (Ph4, Peso) 
((FvG*H) X C)cr

((HJ^igsC)

2 Seu

fk.edew%r> iMddequpiTwnv'niaMraisihdMaffwpteSU»ttane 
k ih«m < a lLmtspwv^ on ire rumCervir.tVMtVeuwiUei betiaeen or among ire toUirtcd povecn w4 Saedyie of Rw^i^wnena [SORl SCR pfwt^

• SUM'iohud^uerxisdeiep^ierkng theCovraryorCngnofdarponBdequpwwrii neiertMand aoauonti
• Cost jt ravpinerl (legni, nswravs. eC up to Pri pen of enuy Refer to iTB.16 t(b)

• Und Pro tor LocJ Tien&porucA, nwance and Uherlocec&ui I odentil to iJeJhey of Ihe gendstroA ire F^MAcf entry or Ujcj UanJALMv^PWii sf<vedeUeyue

PRICS OPTh S ITEM SHALL I E iNCLVOED

(Amount In Werda)

Country gt C.ign

Name at Firm

SATlOruA POW64 CORPORATION ES5
Nam'S vid Signature of Auinonzed R^presvitative DfaSignanon

V..OMS (P* CPKVZ
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SUPf' IRT, n$TMl>T)ON
A:»$0 ' • <V’V?* - I
6AS«' . : ^1,

KW UOOUUA OlC^ <^NS6T3. 
k Of' KfNT FOA t>4£ fieCTRIf H€W ARLA IK

- if ..i: - r *.’(
• ,.r • *"'/■; r'*

lum
No.

{A)
D.

V1

D»tct(p(lon of Wort or MoUrltli

(ei
O^ER ELECTWCAl WORKS COS f............
ISfcV Automatic Cuxuil ®* ;f'i,pie'o w1.'. >a requirod ard DtfvaT'vpuWancca* a~s
Oaaonbod in tho Tf r-Of-t Tocl;nk.'j d <«? me ^id Orawinga Includins
i'*«,v-i wr-*:'
is.a*

w .:;t;onV li:ule of recuirements
.:r <ic 5 SCHf.DMl£)

1 .*/. - orbdxdown of Prices 
2 X 30 kW SANGALAW DIESEL POWER PLANT

OTY.* umr

(C) 10)

■ 0.4 '
-___ I-'

j r-Niantf Maior cojnptaio Miin <ia lof^mant tranafomen and o(h«« Avrr • - • 
»■ V • 1,: 'I".*.; .y oeificauona, Tecrtnical Oai« Sheoi and aa showrt on the Bid vj— v

0.6

07

0.6

09

0.10

e.
"g.V
6.V1

e.u
6.1 4

>k.*l r,'CM»iO«Mna.;• -u*an*r.. •\ ^ r v;*.y vK v- .5" wiift Hi acceaavtaa ai descfuiwl iH rhsT.' a*
Yech«»lcal Date Shwu /.'h., ;i n*.. •■? Drawin^A • .. «i. ■
i6kV Fwa# Oiuomad 5»*.i ;• viOi woniUnaUon compieto wiih the required f^e linii
bracieta and aocaasonea aa dwcnbed in the le^i ntcef speciflcabwa and TecftnicN Dale Sneeia aa anoi*n

Pi*fVxMirv^ iQf^ulkiintl>llahfV% __ __________________ _ __ _____
Powar, Comrci & inatnwnantauon CabM complela witn (he requited acceiSonet for caburg worU to mtwlece 
Vte supplied equipment to (he 13.6kV bua aa described in the Techmeaf Speci6ca(Mnt. Techrucel Data Sheet 
er^ ea Sho>»i,i on (he 9»d Dtawinqa (f>elt>d^ mstaHatlon works.
Eiecbical conduits and fvmrtga requited for ceOlirig works as descnbed m (he rec/irucsT sTe^fi^m 
Technicaf Oats Sheeti ang as shown on the Bid OrawlngajiKluding ms(aiieinyi works.
Taka-Off Strucuae eompiMe wiih Bit reqwred aieal poles, cross ermi, breees. bus conduci^hne and 
maieriafvherdwete. Ighuw^ proiecuon. lermmsbon U end other accesses ea as descnbed n Technical 
Scwificsborn* le^hncsl PaH S.^Offt.sr'd iS Shown on the 6id Drawipq|jpcJl>d9>aiplS(Sl|it»fiO wcrka. 
Grounding Sysieni compteie with (he required groun0u>3 grid conductor, equipment Dtftomg riser. eao(herm< 
weWmQ maienats. test prt rods and other eccessooea as described in (he Teclvx^ Specrfica&ans arc 
Techiiicai Oats Sheetses shcwm on the Bid Drewtnqs a>&lud«r>^ kisiaiiativi works.
lighting and pmrrer tystem of \h% plant site complete with the required pwieiboerd. lighting futures, switcn^ 
outlets, cables, ccndgits. boast and other fangs as descitbed m the Technie^ Speciftcaim mi as shown 
g!_t^e_Pld_Or»»yif^t_ir|ciugg»gjn$1ftiletior> *or>s

UNIT PRICE FOR G0009 ANO RELATED SERVICES t6 BE SUPPLIED 
 FROM ABROAD

UnitPnceuf 
Goooi or Serv«es 
Foreign Curreitcy

{ r
(El

Import Duties d
other Levies 

Imposed by Phi 
Govl

^Phll^BSD^

JiL

Value Added Tax
and other Taxes 
imposed By Phi, 

Govt
(Phil Peso)

(G|

SUB-TOTAL 0
CIVIL WORKS AND ARCHITECTURAL WORKS
ClvS_Wo^_________ _____________
Sae De»t<opmer< _
Clearing ^d^rupbuig — “
Grading Eacevatr >
O^adngFJ ' ______ _______~
Dratftage Appurter\«K«s
0^ flCCa£^ _ ' “■
SepteT^ii
OSWat^Separal^ ___ _____
DrauiPil
100 mm dia. i^VC Pipe_______
50fnm d^a. uPVC ^'ge_ _
PyimeNF-Fence (mcl. Veh<uiar 6 pedestrian gales, waJ footing, gedestal p»inur>q 6 accessories^ ^___
.ConctoT^nrai^inuudinj^jcavaiKy^bedrtinj^

Notes' Fnd ownery Me of J eqypmetivnuienaii ahal be Kthe ptwt Me vaied <bove

Lxal Transpon 
from Pori td 
Oelkery Sile 

•••iPhK. Peso)

(H)

UNIT PRX:6 FOR GOODS AND RELATED SCRViCES
TO 66 SUPPLIED FROM WITHIN THE PHILIPPINES

UnH Price d 
Goods or 
Services 

(Phi Peso)

Value Added 
Tax and other 
Taxes Imposed 
by Phi CovL 
fPhil Peeo>

iJ)

1 Lot

1 Lot 
1 Ldl

1 Lot

Lxal Transport to 
Oeiivefy Sile **<{Phl. 

Peso)

(K|

TOTAL PRICE

forex
Currency
(ExC)

Local Currency 
Portion (Phi Peso) 
({F«G«H)xC)or 

({l♦J♦#^>C>

(M)

1 pc
PC

2 pcs
_ h m.
_35 Lm. 

1C0 lm“ 
S 5 eu m

^AmounHnWor^

V iheit « adeoeparcy on (he nunteryun4h/M(sH]uanUeS BeM^-n or among M lecluvcd proveon md &d«duie i^ Rsqwnmemt iSCR) 50R th^ praval 
» BiSSers shA eniar • code repfesentng ihe Couriry of Cogui ol al mpodedequ^menL maiinas nauoree 
' Codof •qvDcnenifrsghLruuraicS, eta i«lePhi pod of entry PtiettolTS.i$ 1^)
I Un» Pnca W Locd TranspodaifiA, rsyrma and omei bod ista nodenlX le delMry cf ihe goods kmlhe PhJ pod of entry or Lcca Uanufctumg P\m »l^d delnery ifia

Country of Ongifi

Ndme cA Firm Name ana Stgnalura of Aulhorized Represenlalive □eslgnaoon

NMIOMAI, KntH CORnCDAIICM □D W6PS {hwOhhH



SIS OOCl»<NT»

SECTION sn* S&i£DU4 Of AEOuiAEJ.£NTS

SECTION IV - SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

BPS.2 • Breakdown of Prices 
2 X 30 kW SANGALAW DIESEL POWER PLANT

&UP^T. DCU-mr. MCTAUpATICN. TC»r, AMO COM48S«NMO 2 X M KW kCOUAK 0iC&£L CLN&EU. 
A£&CClATEO CUCTAlCAL EQwiPKNT E 6A1>WC< Of PWWr FOA TkiS ELCOTK/lCATkM Of NEW AAEA H 
EA.NOACAW 4. EViSk/MOM tULU

M^I2176&9«

• UNIT PRICE FOR GOODS AND RELATED SERVICES TO DE SUPPLIED 
Far^ij aflprhan

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THE PHILtPPiNCS TOTAL PRICE

lum
No. DtMrlpUbrt of Work or MaUrlalk GTY,* gWiT

e
0
D
E

Und Price of 
Goods or Services 
Foreign Currarrey

(r

impcit Dubes ft 
other Levies 

Imposed by PhL 
Govt

(Phft P«o1

Value Added Tax 
and other Taxes 
Imposed by PtX 

Govt
fPhJ, Pevpl

Local Trans pert 
from Port to 
Dekvery 5>it 

***(Phft. Peso)

Un4 Price Of 
Goods or 
Service* 

(PhL Peso)

V«we Added 
Taavid other 

Taxes Lmpc«ed 
by PhL Govt 
iPfa Paso)

Local Transport to 
OabverySiia ***(PhL 

Peso)

For ax 
Currency
(E«C)

LeeX Cuntficy 
Pgrpon (PhL Pne) 
(lF*G*H}iC)er 

((I.J.K}iC)

<A> 181 1C) (0) 161 IF) (0) (K) (1) — IK) (L) <U1
£. CIVIL WORKS AND ARCHIT6CTURA1 WORKS
6.1 CIvU WorMIContU..)

6.1.5 0(hor AopurunArcea
A, FUa Pcfa (inctodmo O.L pipe*. ciMtt. painwva. feunAaboA antf BCcas8ori4t) 1 PC
b. PAAmstar Ij^Mwj Poia Foundsbew (PL) {locWOiog ejicavaboft baddtAo ft bMk.fd) * pee

6.1.6 Othar Si^ctbfM and F«£Ab«A

a. Protab ConUowr Hcum Foundation (incXrdM^g siaacW«I aicavaUcii and backfJL aand and graval b«ddf>^ 
antfMT bo4*4 and odwr acc«ft»onea) 1 M

b. Guardpoal (indudino aVMCtural aicavAbon ar^ badkfj. tand and oravai baddinol 1 kX

c. Hazardou* Wasta Storaga Facdrty and lub«Pu« Oft Rac^vmg Area (Wclwdmg sirudUval eacevauen and 
baokfil. eand and gravd baddv^g. anchor boJia and othar accaasonaa) X iol

61.7
ConaiAACUon nataKaia induding axcavabon. tand and gravaf bedding, d<a*n OiUtv biUArrunoui Joint fiiiar. grivai
auriaang ISOmm vtieft, CHS Zocato waft, anchor^ machine botta lor gar vela, and aaiocJatad aquipmwu for Ihe 
DTOviMn of ihe foooMno:

a Maw Cencreta Foundabon for 30 kW Ganveia; 2 pee
D New Cencreta Foundabona for GenaraurTranvformari 2 pee
e. Day Tank Sled Support (A36 or^pa*nied. metud^nd bona and lowncabon) 2 pcs
d. Water TarUt Sled Support (A36 pr^pa*nied. indudtna boda and fpundabont < pc

E.l.» Swilch>ard A^oortenancea

b Sedwvton Fenca (indudAng padestnan gate, concreta povL CHS wal 6 Icohng aacavabon and backJii) 34 B.m
r. Gravd Siirtacrvg (150mm tfbek) 10 Cu.m
A 50mm Cm. uPVC P«« Wees Hole. 16 l.m

62.0 ArchiUcturd WotU
62.1 Prefabrtoated Goniainar Houva (Central Hou«a) 1 tat

Oimana*cna: 6ra langtfi a 2.4m w-gih a 2.6m height
Flooring: UGO board wiin hndeum Uea
Waiia and Roofing: SOmm pdiatyrarta ViauLabcn wiA double aided 0.45mm pre-pain lad G.l. Sheat
Acofing: Giavawod nawiaiion wiUi prepa«mad G.L Sheet roof and hnlarior c^img
Windows: 4 pea aluminum frame sliding windowi (1,0m 11.0m), 1 pe aiurrunumframe 
awning window (O.Sm s 0.^)
Oood ipe Sled doer (O.SOm a 2.1m}, Ipe pvc doer (0.6m a 2.1m)
AddibpnaL loiiat (1.2a12) indwding fislu/es and plumbing

E.2.2 Guard Posl (including wall and Hoar fmivhes. roofing and building blankala, ceding and pairtlmga worts) 1 lot
£2.3 Kazargouv waste Storage Facility and Luba'Fud Oil Racaiving Area (including wall and floor fmhei, roofing 

and bwiJOing biankeis. ceibng. lenestraboo and pamlingi works] > 1 lot

SUB-TOTAL E (Amount In Werdsl
NottC f nd iMkfi«7 Us d d •qw.fxnariVrnsiansls vhal Pa d Ih# pisnl ua IU‘»3 dao>s Code CouniiY ^ O"0>n

■ fiOdca shd Briier» dMb rBpfMMirkj Iha Cowivy et Ortg«i ol tl «r(io(Wd •quoiiwni And mc*uoi«i

** CoitolequipfrArtl.lrBgni.niWAncA.Alft uptoPt4.pc4ol«ntf)i,R«iwttlT6'l6.l(t)
t«t JnlPr»tor LcciTfEns^oriilAn, bwM* and oM bed COM fk:0«nuri ID dilif*p|iciMh«oooOilroffiM Phi ported BAUV Of loc4 hUru^ididrfvgPlvii lo (Init d«Mry ito

Name of Firm

NATIONAL POWER CORfCKATlOH m Nama and Srgnatura of Authorized Reprasanlativa Da$ior)dtlon

VH0PI (P«0Pf H
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n«m
N4.

{A)

SeciiON IV - SCHF-DL'L'i C' k2UUI: EilT- 
[1-.0 PRICE SCHEDULE)

BPS 2 • Breakdown of Prices 
2 s 30 kW BANGALAW DIESEL POWER PLANT

0«»c«Mkon of Work or M«(tr(aJ»

(61

QTV. UNIT

I ) I Ajt riiier i

r.v2

SPARE f*RT_S SP6CUUSTANDARD ANO HUHC EILAWEOU S TOOL

*- <•. : -1.. ;rirt9U» W*rr4rtyP*U-». ‘
^#wiU*cA*o;e*l .. e-.^TachrtjLjl Speth.w. m

Air Filler Eiumant |l o«Wsu«l' • .......................
jLul>fl Oil Filler EnimflfU'isu pc •/»!*« J — ^

Filler Sicm^lis^ca/xte^" ? ~ ... ........................

< -. ^ »' .'lU.',*)
boil <} pcuiui^

Coai<nr(4 Cillcm)

£j>pflci^ tg be gonjumeg dun/>g *-“• pirformaAce leM 
OW ip^ paru recomrfaAgTs Bylilinulaciurer

Sp«» Part* ptf loUl lituu ol JO kvv Garn'allng S.li Sup^kd and D«lTv«f«d P» U-rachnKal
Oau Shaali, Uachanlcal Wo>ka ollha Taciinlctl Spapincallon)
Fud lojec'of Aa^ombly 
Top OvartiauJing kii 
/Se^tualor
JeeXef Wator Pump Repair Kii 
Lube 01! PuiTi0 Rppair Kit 

f. For> Aoapror & Ac4»ao<'«» loduding 6aeiii>ga
g Rocker fa ear Cover Gasket

(C) 1C)

Ur;iT >'RICC FOR COOD9 AHL» RELArCO SERVICES TO 9£ SUPPLkCO
FRO^ABBOAO

Uriil r^nceof 
CcACUa or Svrsiicat 
ForeiQA Currency

I )“

(El

ThotmosLd * ' ” ................. *
lubOiiPumpSwiicn.................. ........................ ■ ...........................

Hui w:>ier Temp. Swil^ * ’ .. ....................... .. ’ -- - -------------------------
Tun^^c^*lrgl^f Repair Art *' .............. "" * ........ ..
EAnaural Muniloid Bcuow ....................... ... "• — ** -• • -
^r-ineticPiciTup ............. .............. .. ................ ........ .................

lO.'iar vpere parti recommeooed by Maoureciuior ~ ................. ....
Fmd j«r.*iy i;te erf d> ^p7iMnb»ri^ieffcdj j ei jp le 4UN1 pioil tui 
II lh4f« 4 a wijvpenoii on \t^ ikgmMfVgaiWwU/jta.-ii^wi terrecfi M emonj ika iMhnta) *<ffrri>ofi and Sv lodue d RMuofemenB [POP), SC® Wurfi pvvai 

• liiOJpfi V.dU enter aoAM repfBsenjf'q L*'e rnijw/ trfOtq.ii dd mpoM «3wpffg»ni nuterurfi 4t4 4xeaa»«i 
1 Cwl ui edupment ItcijhL in^yrjrtca. »ie .p 10 PftI ponoTaoify Refer 10 rTS-IQ iiu)
' Una Pfpi lor local rtenipoflainn, uuunnea a>v3 otner»crf cokti no>ntej 10 Mi^eiy of ina horn cha Prr pofl of anuy or loc» Weriglasufinj p.ml lo luial 0

^_8_L04 

2 uoia

Import Dutiae S
olfiei Lavioa 

imposed by PhJ. 
Govt

fPhil. Peso)
<F)

Vd«a AJcivd Tu
and otnar Taiaa 
Imposed by PfuL 

Cow
jPriJ Pesol

(0)

Local Trariapol 
frwn Port le 
delivery Sue 

••*iPhi Peso)

UNIT PRICE FOR GOOOS AND RELATED SERVICES 
TO Bg SUPPLIED FROM WTHIN THE PHUJPPIKES

Urui Pnea of 
Goods or 
Sarvicea 

(Phi Peso)

2 urn 
2 Lora
2 Lora

1 S«l_ 
1 *S«
I oot 
I Srt ^
2_Se^_ 

12 Pea 
i Set 
1 Set

1 
1 SeT_ 
f Set 
1 Pc 
1 Cat

Value Added 
Tax and other 

Texes Imposed 
by Phi Govt 
(Pnd Peso!

Local Transpertto 
Deiiv«y Srie *M(Prui. 

Peso)

TOTAL PRICE

Forex 
CurTor>cy 
(E K Cl

Local Curmney 
PortoO (PhJ, Peso) 
((F*G*H) X C)or

({'♦J*KJ X C)

Country 01 On^m

Name of Finn
NATaDNAL nOkVte r.OAt^ORAIlON

NAme sriij Signeiure of Autfionzod RepresentaUvs Do$fgnat!ori
V;«P8(PeDPP|4
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SECTION Vm - BIDDING FORMS

SUPPLY, DELIVERY, INSTALLATION, TEST. AND 
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Membership under Platinum Category in

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. EUGtBlUTY DOCUMENTS

a. (Class A)
^ Any of the following:

• 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 l)idder 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 v/ith 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 Ihe 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 ail 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 Uie bidder’s Single Largest Completed Contract (SLCC) similar to the
contract to be bid. and v/hose value, adjusted 1o 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: 7

1. Contract/Purchase Order
2. Certificate of Acceptance: or Certificate of Completion: or Official Receipt (O R)- or Sales 

invoice
(The Single Largest Completed Contract (SLCC) as declared by the bidder shall be verified and validated to 
ascertain such completed contract. Hence, bidders must ensure access to sites of such proiects/equipment to 
NPC representatives for venfication and validation purposes during post-qualification process
atMbuLblllotheZddefr°) dhc,Ua,ificat!on'. if verif]calhn validation cannot be conducted for reasons

Page 1 of 3
This Cheekily of Recutrements shell be provided to prospective supplers/contrec.tors inctudng all forms Supoliers/coniractor'! am 
encouraged to consul, this check!,st be fere submitting their proposals on the deadline for the submission and receipt of offers.
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SECTION VIII - BIDDING FORMS

SUPPLY. DELIVERY. INSTALLATION, TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRIC EQUIPMENT & 
BALANCE OF PLANT FOR THE ELECTRIRCATION OF 
NEW AREA IN BANGALAW IS.. BANGUINCUl, SULU

MinP21Z1295Se

Standard Form No: NPCSF-GOODS-01

y Duly signed computation of its Net Financial Contracting Capacity (NFCC) at least equal to the 
ABC (NPCSF-GOODS-04) or a Committed Lino 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

^ 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 reciprocai rights to 

' Fiiipinos)

2. Technical Documents

^ Bid Security, any one of the following:

• Bid Securing Declaration (NPCSF-GOODS-O6c)

OR
• Cash or Cashier’s/Manager’s check issued by a Universal or Commercial Bank - 2% of 

ABC;

OR

• Bank draft/guarantee or irrevocable letter ot credit issued by a Universal or Commercial 
Bank: (NPCSF-GOODS-O6a) - 2% of ABC;

OR

• Surety Bond callable upon demand issued l)y a reputable surety or Insurance companv 
(NPCSF-GOODS-tJ6b) - 5% of ABC, with

■ Certification from the Insurance Commission as authorized company to issue surety
^ Duly signed, completely filled-out and notarized Omnibus Sworn statement (Revised) (NPCSF- 

GOODS-07), complete with the following attachments:

• For Sole Proprietorship:

■ Special Power of Attorney

• For Partnership/Corporation/Cooperative/Joint Venture:

■ Document showing proof of authorization (e.g., duly notarized Secretary’s Certincate. 
Board/Partnership Resolution, or Special Power of Attorney, whichever is applicable)

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

Page 2 of 3
^ 5!’ pmvlded t0 P'OSpecVve supplivrs/contractors including all forms. Suppllers/contraetors are

encouraged to consult this checklist befom submitting Iheir proposals on the deadline for the submission and recent of offers.



BID DOCUMENTS

SECTION VIII - BIDDING FORMS

SUPPLY, DELIVERY, INSTALLATION, TEST, AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRIC EQUIPMENT & 
BALANCE OF PLANT FOR THE ELECTRIFICATION OF 
NEW AREA IN BANGALAW IS., BANGUINGUl. SULU

MinP21Z1295Se

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 fllled-out Schedule of Requirement (Section VII) indicating the unit 

and total prices per item and the total amount in Ihe prescribed Price Schedule form,
^ For Domestic Bidder claiming for domestic preference:

• Letter address to the BAC claiming for preference

• Certification from DTI as Domestic Bidder in accordance with the prescribed forms provided

CONDITIONS:

1. Each Bidder shall submit one copy of the first and second components of its Bid. NPC may request additional hard copies 
and/or electronic copies of the Bid. However, failure of the Bidders to comply with the said request shall not be a ground for 
disqualification.

2. In the case of foreign bidders, the eligibility requirements under Class ‘A’ Documents (except for Tax Clearance) may be 
substituted by the appropriate equivalent documents, if any, issued by the country of the foreign bidder concerned. The 
eligibility requirements or statements, the bids, and all other documents to be submitted to the BAC must be in English. If the 
eligibility requirements or statements, the bids, and all other documents submitted to the BAC are in foreign language other 
than English, it must be accompanied by a translation of Ihe documents in English. The documents shall be translated by the 
relevant foreign government agency, the foreign government agency authorized to translate documents, or a registered 
translator in the foreign bidder's country; and shall be authenticated by the appropriate Philippine foreign service 
establishment/post or the equivalent office having jurisdiction over the foreign bidder’s affairs in the Philippines.
These documents shall be acccrrpanied by a Sworn Statement in a form prescribed ty the GPPB staling that the documents 
submitted are complete and authentic copies of the original, and all statements and information provided therein are true and 
correct. Upon receipt of the said documents, the PhilGEPS shall process the same in accordance with the guidelines on Ihe 
Government of Ihe Philippines - Official Merchants Registry (GoP-OMR).

3. A Bidder not submitting bid for reason that his cost estimate is higher than the ABC. is required to submit his letter of non-
partiapation/regret supported by corresponding detailed estimates. Failure to submit the two (2) documents shall be 
understood as acts that tend to defeat the purpose of public bidding without valid reason as stated under Section 691 (i) of the 
revrsed IRR ofR.A. 9184. '

Page 3 of 3
This Cheekily of Rsquiremonis shell be provided to prospective suppliers/corytractors Incfudiag all forms Suppllers/contractors are 
encouraged to consult this checkhst before submitting their proposals on the deadline for the submission and receipt of offers.
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SECTION VIII - BIDDING FORMS

SUPPLY. DEUVERY. INSTALLATION. TEST. AND COMMISSIONING OF 2 X 30 KW MODULAR 
DIESEL GENSETS, ASSOCIATED ELECTRIC EQUIPMENT & BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREA IN BANGAIAW IS., BANGUINGUI. SULU
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Standard Form Number NPCSF-GOODS-C2

List of All Ongoing Government and Private Contracts Including Contract Awarded But Not Yet Started

Business Name 
Business Address

Name of Contract/ 
Project Cost

a. Owner's Name
b. Address
c. Telephone Nos.

Nature of Work

Bidder’s Role a. Date Awarded
b. Date Started
c. Date of Completion or 

Contract Duration/ Date 
of Delivery

Value of Outstanding 
Works / Undelivered 

PortionDescription %

Government

Private

Total Cost

The bidder shall declare In W is form ail 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 oth than his current joint venture where he Is a partner. Non declaration will be a ground for disqualification of bid.

Note ; This statement shall t}>e supported with the following documents for all the contracl(s) stated above which shall be submitted during Post-qualification:
1. Contract/Purcha^e Order and/or Notice of Award
2, Certification com ng from the project owner/client that the performance is satisfactory as of the bidding date.

Submitted by

Designation
Date

(Printed Name & Signature)



BID DOCUMENTS 

SECTION VIII - BIDDING FORMS

Standard Form Number: NfiCSF-GOODS-03

SUPPLY. DEUVERY. INSTALLATION. TEST. AND COMMISSIONING OF 2 X 30 KW MODULAR 
DIESEL GENSETS, ASSOCIATED ELECTRIC EQUIPMENT S BALANCE OF PLANT FOR THE 
ELECTRIFICATION OF NEW AREA IN BANGALAW IS.. BANGUINGUI, SULU

. . MinP21Z1295Se

The Statement of the bidder’s Single Largest Completed Contract (SLCC) similar to the contract to be bid
Business Name ; J________________________ _______
Business Address : 1

Name of Contract

Notes: 1, The bidder must 
2. Supporting docu 

Sales Invoice foi

Submitted by

Designation
Date

a. Owner's Name
b. Address
c. Telephone Nos.

Nature of Work

Contractor’s Role

Description %
a. Amount at Award
b. Amount at Completion
c. Duration

a. Date Awarded
b. Contract Effectivity
c. Data Completed

n state only one (1) Single Largest Completed Contract (SLCC) similar to the contract to be bid.
mentssuch as Contract/Purchase Order and any of the following: Certificate of Acceptance: or Certificate of Completion; or Official Receipt (O.R); or 
I* the contract stated above shall be submitted during Bid Opening.

(Primed Name & Signature)
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SECTION VII! - BIDDING FORMS

SUPPLY. DELIVERY, INSTALLATION. TEST. AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRIC EQUIPMENT & 
BALANCE OF PLANT FOR THE ELECTRIFICATION OF 
NEW AREA IN BANGALAW IS.. BANGUINGUI, SULU

MinP21Z1295Se

Standard Form Number: NPCSF-GOODS-04

NET FINANCIAL CONTRACTING CAPACITY (NFCC)

A. Summary of the Supplier’s/Distributor’s/Manufacturer's assets and liabilities on the basis 
of the income tax return and audited financial statement for the immediately preceding 
calendar year are;

Year 20
1. Total Assets
2. Current Assets
3. Total Liabilities
4. Current Liabilities
5. Net Worth (1-3)
6. Net Working Capital (2-4)

B. The Net Financial Contracting Capacity (NFCC) based on the above data is computed 
as follows:

NFCC = [(Current assets minus current liabilities) x 15] minus the value of ail 
outstanding or uncompleted portions of the projects under ongoing contracts, 
Including awarded contracts yet to be started coinciding with the contract for this 
Project.

NFCC = P

Herewith attached is certified true copy of the audited financial statement, stamped 
“RECEIVED” by the BIR or BIR authorized collecting agent for the immediately preceding 
calendar year.

Submitted by:

Name of Supplier / Distributor / Manufacturer

Signature of Authorized Representative

Date:
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SECTION Vm - BIDDING FORMS
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Standard Form Number: NPCSF-GOODS-05

JOINT VENTURE AGREEMENT 

KNOW ALL MEN BY THESE PRESENTS:

That this JOINT VENTURE AGREEMENT is entered into by and between:
__________________________ . of iegai age, (civil status]________ , authorized representative of
__________________________ and a resident of

- and -

of legal age, (civil ststus) 
a resident of________

authorized representative of

That both parties agree to join together their capitai, 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. R
2. R

That both parties agree to be jointly and severally liable for their participation in the 
Bidding and Undertaking of the said contract.

That both parties agree that______________ and/or shall
be the Official Representative/s of the Joint Venture, and are granted full power and authority to 
do, execute and perform any and all acts necessary and/or to represent the Joint Venture in the 
Bidding and Undertaking of the said contract, as fully and effectively and the Joint Venture may 
do and if personally present with full power of substitution and revocation.

That this Joint Venture Agreement shall remain in effect only for the above stated 
Contract until terminated by both 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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SECTION VIM - BIDDING FORMS

SUPPLY. DELIVERY, INSTALLATION. TEST, AND 
COMMISSIONING OF 2 X 30 KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRIC EQUIPMENT & 
BALANCE OF PLANT FOR THE ELECTRIFICATION OF 
NEW AREA IN BANGALAW IS., BANGUINGUI, SULU
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Standard Form Number NPCSF-GOODS-O6a

I

FORM OF BID SECURITY (BANK GUARANTEE)

WHEREAS, {Name of Bidder]
submitted his bid dated (Date) 
Bid”).

________  (hereinafter called “the Bidder") has
for the [name of oroiecH (hereinafter called “the

KNOW ALL MEN by these presents that We (Name of Bank) 
(Name of Country) ___________ ^ having our registered office at

of
(hereinafter called “the Bank" are bound unto National Power Corporation (hereinafter called “the 
Entity") in the sum of [amount in words & figures as prescribed in the bidding documental for 
which payment well and truly to be made to the said Entity the Bank binds himseif, his 
successors and assigns by these presents.

SEALED with the Common Seal of the said Bank this 

THE CONDITIONS of this obligation are that:

.day of. 20

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; cr

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, w'thout the Entity having to substantiate its demand, provided that in his demand the 
Entity will riote that the amount claimed by it is due to the occurrence of any one or combination 
of the four (4) conditions stated above.

TIie 'i11 remain in force up t0 120 days after the opening of bids or as it may bo
extended by the Entity, notice of which extersion(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, Warns 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. Wo (Name of Bidder)_______ (hereinafter called “the Principal’) and (Name
ofSureM_________________of (Name of Countn/of SureM______________ . 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), caliabie 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 sun than the specified penalty of this bond, nor

b) liable for a greater sum that the difference between the amount of the 
said Principal’s Bid and the amount of the Bid that is accepted by the 
Employer.
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Standard Form Number: NPCSF-GOODS-O6b 
Page 2 of 2

This Surety executing this instrument hereby agrees that its obligation shall be valid for 120 
calendar days after the deadline for submission of Bids as such deadline is stated in the 
Instructions to Bidders or as it may be extended by the Employer, notice of which extension(s) to 
the Surety is hereby waived.

PRINCIPAL SURETY

SIGNATURE(S), SIGNATURES(S),

NAME(S) AND TITLE(S), NAME(S),

SEAL SEAL

I
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REPUBLIC OF THE PHILIPPINES )
CITY OF______________________ ) S.S.

I

BID-SECURING DECLARATION
SUPPLY, DELIVERY, INSTALLATION, TEST, AND COMMISSIONING OF 2 X 30 KW 

MODULAR DIESEL GENSETS. ASSOCIATED ELECTRIC EQUIPMENT & BALANCE OF 
PLANT FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS., BANGUINGUI.

SULU, MinP21Z1295Se

To: National Power Corporation
BIR Road cor. Quezon Ave.
Diliman, Quezon City

l/We^, the undersigned, declare that:

1.

I 3.

!/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.
!/We accept that: (a) /Ave will be automatically disqualified from bidding for any 
contract with any procuring entity for a period of two (2) years upon receipt of your 
Blacklisting Order; and. (b) /Ave 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.
//We understand that this Bid-Securing Declaration shall cease to be valid on the 
following circumstances:

Upon expiration of the bid validity period, or any extension thereof pursuant to 
your request;

(a)

(b)

(c)

20

/ am/we are declared Ineligible or post-disqualified upon receipt of your notice 
to such effect, and (i) //we failed to timely file a request for reconsideration or (ii) 
lAfi/e filed a waiver to avail of said right;
/ arn/we are declared as the bidder with the Lowest Calculated and Responsive 
Bid. and /Ave have furnished the performance security and signed the Contract.

IN WITNESS WHEREOF, //we have hereunto set my hand this day of 
. at___________. Philippines.

----------------------------------------{Name-andSignaturB-of Bidder’s RepresenValiver
Authorized Signatory] [Signatory's legal capacity) 

Affiant

[Jurat!
[Format shall be based on the latest Rules on Notarial Practice]

1 Select one and delete the other. Adopt same instruction for similar terms throughout the document.
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Standard Form No: NPCSF-GOODS-07

Omnibus Sworn Statement (Revised)

REPUBLIC OF THE PHILIPPINES )
CITY/MUNICIPALITY OF_____  ) S.S.

AFFIDAVIT

t, [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 pov/er and 
authority to do, execute and perform any and ail 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 titie of attached document siiowing proof of 
authorization (e.g., duly notarized Secretary's Certificate, Board/Partnership Resolution, or 
Special Power of Attorney, whichever is applicable;)];

4.

5.

[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 roles have been 
recognized by the Government Procurement Policy Board, by itself or by relation, 
membership, association, affiliation, or controlling interest with another blacklisted person or 
entity as defined and provided for in the Uniform Guidelines on Blacklisting:

Each of the documents submitted in satisfaction of the bidding requirements is an authentic 
copy of the original, complete, and all stalemenfs and information provided therein are true 
and correct:

[Name of Bidder] is authorizjng 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 
(BAC), 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 (BAC), the Technical Working Group, and the BAC Secretariat, the head 
of the Project Management Office or the end-user unit, and the project consultants by 
consanguinity or affinity up to the third civil degree;

7. [Name of Bidder] complies with existing labor laws and standards; and

8. [Name of Bidder] is aware of and has undertaken the responsibilities as a Bidder in 
compliance with the Philippine Bidding Documents, which includes:

a. Carefully examining all of the Bidding Documents;

b. 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 Bullstinfs) 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 othervWse, 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 
obiigations and undertakings in the contract shail be sufficient grounds to constitute criminal 
liability for Swindling (Estafa) or the commission of fraud with unfaithfulness or abuse of 
confidence through misappropriating or converting any payment received by a person or 
entity under an obligation involving the duty to deliver certain goods or services, to the 
prejudice of the public and the government of the Philippines pursuant to Article 315 of Act 
No. 3815 s. 1930, as amended, or the Revised Penal Code.

IN WITNESS WHEREOF, I have hereunto set my hand this __ day of ___. 20__ at
____________ .Philippines.

[Insert NAME OF BIDDER OR ITS AUTHORIZED 
REPRESENTATIVE]

[Insert signatory’s legal capacity]
Affiant

[Jurat]
[Format shall be based on the latest Rules on Notarial Practice]
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BID LETTER

Date;

To; THE PRESIDENT
National Power Corporation 
BIR Road cor. Quezon Ave. 
Dtliman, 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 COPJIMISSIONING OF 2 X 30 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRIC EQUIPMENT & BALANCE OF 
PLANT FOR THE ELECTRIFICATION OF NEW AREA IN BANGALAW IS., BANGUINGUI, 
SULU ( MInP21Z1295Se) in conformity with the said Bidding Documents for the sum of potai Bid
amount m words and figurasi________________________________ 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 perfomi 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 forma! Contract is prepared and executed, this Bid, together with your written 
acceptance thereof and your Notice of Award, shall be binding upon us.

We understand that you are not bound to accept the Lowest Calculated Bid or any Bid you 
may receive.

We certify/confirm that we comply with the eligibility requirements pursuant to the Bidding 
Documents.

We likewise certify/confirm that the undersigned, [for sole proprietorships, insert: as the owner
and sole proprietor or authorized representative of [Name orsweH__________________has the full
power and authority to participate, submit the bid, and to sign and execute the ensuing contract.
on the latter’s behalf for the {Name of Project!_____ ^_______ of the National Power Corporation [hr
partnerships, corporations, cooperatives, or Joint ventures. Insert: is granted full power and authority by the
[Name of Bidder]______________ ^__________________ to participate, submit the bid, and to sign
and execute the ensuing contract on the latter’s behalf for {Name oiProiectl_______________ of the
National Power Corporation.

We acknowledge that failure to sign each and every page of this Bid Letter, including the 
attached Schedule of Requirements (Bid Price Schedule), shall be a ground for the rejection of 
our bid.

[name and signature of authorized signatory] [in the capacity of]

Duly authorized to sign Bid for and on behalf of
[name of bidder]
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Bank Guarantee Form for Advance Payment

To: THE PRESIDENT
National Power Corporation 
B!R 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, 
frome and address of Suopiiert {hereinafter called the "Supplier”) shall deposit with the 
PROCURING ENTITY a bank guarantee to guarantee its proper and faithful perfomiance 
under the said Clause of the Contract in an amount of ramount of guarantee in figures and words!.

We, the [name of the universai/commerdal bank!, as instructed by the Supplier, agree 
unconditionally and irrevocably to guarantee as primary obligator and not as surety merely, 
the payment to the PROCURING ENTITY on its first demand without whatsoever right of 
objection on our part and without its first claim to the Supplier, in the amount not exceeding
famount of guarantee in figures and wordsJ.

We further agree that no change or addition to or other modification of the terms of the 
Contract to be performed thereunder or of any of the Contract documents which may be 
made between the PROCURING ENTITY and the Supplier, shall in any way release us from 
any liability under this guarantee, and we hereby waive notice of any such chance, addition, 
or modification.

This guarantee shall remain vaiid 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 instifulion]

[address]

[date]
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CERTIFICATION AS A DOMESTIC BIDDER

This is to certify that based on the records of this office, fName 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 (SpeaM______________________________________ !_are substantially composed of

articles, materials, or supplies grown, produced or manufactured in the Philippines. {Please 

encircle the applicable description/s).

This certification is issued upon the request of (Name of Person/EntiM-

connection with his intention to participate in the bidding for the (Name of Pm/ecii 

of the National Power Corporation (NPC).

in

Given this__day of 20 at ,, Philippines

Name

Position

Department of Trades Industry

I
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5. PIPING, VALVES. PITTINCS AND OTHER ACCESSORIES 9ULL BE 
PROVIDED TO CONFORM MTH THE REOUIREUENTS OF THE 
TECHMCAL SPECWtCATIONSL

& THIS DRAWING SHOWS A TYPICAL INSTAUATK3H Cf A 1K1L 
THE SUPPLIER SHAa PROVIDE FINAL DESIGN AND DETALS 
FOR NPC REVIEW AND APPROVAL

wt. oat WM Of IMCH wr on fSSO. AffD.

NATIONAL POWER CORPORATION 
AGHAM ROAD. OILMAN QUEZON CITY

hKirtT' 9>0fiX. tmxMUr. MtrMlAnON. Tisr AtW C'lMMlir 111 or f B M KW 
HOCMiM DWBIL ttlwBBTB ABtOCIAIBB BLBCTBIGIB lOIValOIT 4 VMU 
OB IBBirf POO TB4 ■UTUnCAIIfM flO HlW Mt* H OWOBIBW IB. 
■BMUHOUilUUI

lOOTOK PBBOl BbUB, UllOUHaUI, BUkU

TYPICAL SHALLOW WELL DETAILS

rr on
OCSBO
MN WMl
moo ABCMOCH / KCMX
M/iMorr
to.
KM a:
m. Ml BmiDPP-BOU-17.004 skes. ml MlnP21Z129SS«

SCNXi NTS BID DRAWING



J
J

J
J

u
c
c
y
u
u

NOTES:
1. AU DUCNSONS Mte M ULUueitfS UNLESS OTHOMSC SPEOEXO.
2. OEVATON Of DAT TANK SHAU NOT BE LESS THAN THOSE 

INnCATCO ON RELEVANT QMl ORAMNCS, BUT HAT BE 
AOJUSTED/MCREASEO TO CCNrORU MTH TKE ENGINE REOUIREUENTS 
PER UANUPACrURCR'S RECOUWENDATION:

1 ruCL CR. PIPES SHAU contoru to astu a ss grade B,
SEAMLESS AND SCHEDULE 4Q. 9ZE OF FUa PPES TO/TROU THE 
ENdNE UAY BE REASED TO CONFORM MTH THE REQUIREMENTS 
SUBJECT TO NPC APPROVAL:

A. VALVES es UU0 AND LARGER SHAU BE CAST IRON, FLANCED ENOS. 
OSY OR RISING SUM. CLASS ISO. VALVES SO UM0 AND BELQ« 
9MX BE CAST BRCNZE, FLANGED OR SCSE*C9 ENOS. RISINC STEM. 
CLASS ISO:

1 rua C*. PIPES HHICH are BURiQ UNDERCROINO. f NECESSARY 
9IAIL BE APPLIED MIH I MM MWUM THOOIESS OF TAPE 
MtAPPINO APPUCD SPIRAUT MTH OVERLAP OF SOE OR APPROVED 
EQUVALOAT. FOR PIPES THAT CROSSES ROAOHAYS. PPE SLEEVE 
CF GALVANIZED STEU MATERM. OR RSC 90LL BE PROVAOCO:

S LEVEL SMTCM fCA HICK ANO LOW lEVU ALARM 9UU BE
PROVIDED ANO TO BE MOMTOREO AT THE CENERATM CCMTROL k 
PROTECTION PANEL LOCATED AT THE CONTRO. ROCU;

7. HAH) PUMP 9UU HAVE CAPAOTY Cf NOT LESS THAN SO UTERS PER 
MHJTE 0 KM a SOURCE HEAD. DOUBU ACTMC BOTART TYPt HEAVT 
DUTY CAST KM CCHSTRUCnOH MTN BRASS INTERNALS WH EAST QIAN 
MRE SCRCDL EAST SISPENSnS THROUW STNIHCDC RUBBER HOSE, MTH 
TELESCOPIC SUCnCN TUBE. ADJUSTED TO FIT SAM AAUE1ER TO 210 UTERS 
DRUM. TIC SUPPLY SHAU NCLUCC RUBBER HOS NOT LESS THAN SOUU 
AAMETER ANO J MEIERS LONS. RQNFORCED MTH SPlRAL-PUED STNIHCDC 
FABRIC MTH WE ICUX COUPIETI CAWCTION ACCESMRCS AT DOTH 
ENDS:

a. FINAL DETAILS ANO ADJUSTMENTS SHAU BE DONE IN THE FIELD BY 
THE SUPPLIER OURINO INSTAUAT10N;

9. IHE SUPPLER SHAU SUPPLY FLEXIBLE HOSE NOT LESS THAN SO 
IRJ 0 AH S METERS LONG FITTED MIH STEU PPE NOT LESS THAN 
SO LAM 0 FOR HANOUNG FUa OIL FROM A 210 L DRUM ANO 
FLANGE CCNNECDON AT F Q, TRANSFER PUMP SUCDCAL THE 
FUMBLE HOSE SHAU BE MADE OF STHTICT1C RUBBER TUBE. 
REMFORCCD MTH SPIRAL-PUEO SYNTHETIC FABRIC MTH MRE HCUX; 
ANO

10. THE DIACRAM SHOWA 4 TYPICAL FOR EACH UNIT. THE TAG NO, 
SHOMA ARE FOR UNIT NO. I. TAG NUMBERS OR SPIN FDA OTHER 
OeSCL GENSET UMTS 91 ALL BE THE SAME AS UNIT 1 EXCEPT FOR 
UNIT NUMBER. EX OCIOIOSI, DC201DSU IfO-OOI. 2F000I.
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AOJUSTCD/WCReASeD TO CONTORy W1H THE ENONE REQUREUEHTS 
PER UAMjrAOURER'S RCCOUIEWAnOK

3. Pua OR. pra 9ua CONTGU 10 ASTU A U CRAOe s.
SCAkRCSS AM) SCHEDUU AO 93 CP Tua PIPES TD/TRCH THE 
EMM UAT K RTHSEO TO CONPCRU MTH THE REOUREUEMIS 
SUBJECT TO APPROVAL;

«. VMVES BS tM AHO LARCER SHAa BE CAST IRON. FIANCES ENOS. 
OST OR RISING STEM. CLASS ISO. VM^ES SO UUB AM) BEIM 
SHAH BE CAST 8R0N3, FUN CEO OR SCREHED ENDS, R19NS STEM. 
CUSS lift

i. Fua Cl. PIPES IHOL ARE BURCO UNOERCROUNO. f MCESSARY 
SHAH BE APPICD MTH 1UU HMAM 1WXNESS CP TAPE 
MtAPPWS APPLIED SPIRALLY MIX OWRLAP OP SOS OR APPROIED 
EQUIVALENT. FOR PIPES THAT CROSSES ROM WAYS. PIPE SLEEVE 
CF CMVAMZED STEEL HATDBAL OR RSC SHALL BE PROVIDED;

B. LEVEL 5WIT04 FOR HIM ANO LOW LEVEL ALARM SHALL SC
PROVIDED AND TO BE UONTCRED AT DIE GENERATOR CONTROL R 
PROTECTION PANEL LOCATED AT THE COHTRO. ROOJ;

7. HAM) PUMP SHALL HAVE CAPAQTY CP NOT LESS THAN SO UTERS PER 
HM1E • ICH DISCHARCE HEAD; DOUU ACIMS ROTARY ITPC, HEAVY 
DUTT CAST IRON CCNSIRUCDON MM BRASS MIERNALS NTH EAST OEAN 
WE SCREE! EASY OISPENSWB MtOUGM SIHDCDC RUBBER HOSE, MM 
TELESCOPE SUCTION TUEC ADJUSTED TO FIT SMI DIAUETER TO 210 UTERS 
DRUM. DC SWVLT SHAa NOUOC RIBBER HOSE NOT LESS MAN SCUM 
EMUETER AND } MEIERS LONG. REMFORCS) MM SPRAL-PUED STNMEDC 
FABRIC MM MRE HCUX COMPLETE CCNNCCDCH ACCESSCRES AT BOTH 
ENOS)

S. FINAL DETAILS ANO ADJUSTMENTS SHAa BE DONE IN THE HELD BY 
THE SUPPLIER DURING INSTALUTKN;

«. THE SUPPLIER SHAa SUPPLY FLEXIBLE HOSE NOT LESS THAN SO 
MM a AM 3 METERS LONS FITTED MTH SIEa PIPE NOT LESS THAN 
30 LU a FOR HANDUNO FUEL OR FROM A 210 L DRUM AND 
FIANCE CONNCCDOH AT F.O TRANSFER PUMP SUCDCH. THE 
FLEXIBLE HOSE SHUa BE MADE CP SYNMEDC RUBBER TUBE. 
REINFORCED MM SPiAAL-PUCO SYNTHETC FABRIC MTH DARE KEUXi 
ANO

ia THE HACftAM SHOW IS TVPCAL FOR EACH UMT. THE TAG NO. 
9I0WN ARC FOR UNIT NO, I. TAO NLMSCRS OR SPIN FOR OTHER 
MESa CENSCT UMTS SHAa BE THE SAME AS UNIT I EXCEPT FOR 
UNIT NUMBER. CL DCIOIDSL, DC201DSL. IFO-OOI. 2F000I.
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NOTES:
1. Ml OtUCNSIOHS INOKATEO ARC M ULUUCICRS UNUSS 

OIHOWSE SKOnCD.
Z TVC GCMCRATCA CONIRO. AM) PfiOTtCTICM PANEL 

ENOOSJftC SHAU. EC COLOPCD RM 7flJJ AND ITS 
STEa SHEET THICKNESS SHALL SC AT LEAST 2.0 
HUMCTCRl

1 THE GCPP SHAa BE EQUIPPED MTH FCXLOMNS 
UIMUUU REQUIROCNIS AS SHOHM IN THE ORAWNC 
AND AS Spconco M OAUSC CW-4.t op SECTION VI 
- TECHNICAL SPECPICATKHS!

0. CONTROL SYSTEM (lOCAL/REMOTE SELECTOR SWTCH 
SHALL ae LOCATED M THE GCPP) 

b. PROTECTION SYSTEM (THE PROTECTICN RELAYS SHOW 
CN THE SIN OLE UNC DIAGRAM ARC TTC UMIUUU 
RCOURCO PROTECTICN)

C. MONITORING AND METERING SYSTEM (SHALL INOLUDE 
DIQTM POWER METER. DISCRETE ANALOG METERING 
DEVICES/INOlOATINS INSTRUMENTS FOR ENCWE 
PARALCTERS. AM) AMAMCUTCR SYSTEM WHICH 
SHALL DISTINGUISH ANT ABNORUM CCNQTICNS 
OURMC OPCRADCH ST MEANS OF VISUM ANQ 
ALCQLE WARNING)

i SYNCHRONIZATION AND LOAD SHARING FUNCTION 
(SIALL INCLUDE DISCRETE ANALOG METERING DEVI CCS 
/ INDICATING INSTRUMENTS NECESSARY FOR MANUM 
SYNCHRONIZATION]

THE SUPPUER SHALL COMPLY WITH NPCS MHIiCUM 
REOUREMENT FOR THE CCPP AS SPECFIED IN CLAUSE 
CIV-4.9 OF SECTION VI - TEOWICM SPCOFIUTICNS

4. DC SUPPUER SHAa DC90I THE CABLE ENTRY FOR 
ML THE POWER. CONTROL AND KSTRmCNTATKH TO 
BE USED.

5. THE SUPPUER 9M1 PROWe THE BROCHURES/ 
CATALOCUCS OF THE COCRATCR CONTROL AND 
PROTECTION PANEL CCUPOMNTS FOR METERING. 
PROTECTION. CONTRA AND MONITORING PURPOSES FOR 
APPROVM OF NPC.

6. THE METERING, CONTRA AND PROTECTICN « THIS 
DRAWING SHAa BE THE MINIUUH REQUIREMENTS OF 
THE PANEL AND SHAa 8C WORKED IN ACCORDANCE 
NTH BOTH THE SPECFICADONS OF ICCHANICM AND 
OXCTRICM WORKS.

LEGEND:
GCPM - GENERATOR CONTRA AND PROTECTON MOOUlE 
DPU - OIQTM POWER METER

NAT10KAL POWER CORPORATION 
AGHAM ROAD. DUMAN QUEZON CITY
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DETAILS OF EXOTHERMIC 
WELDING CONNECTION

MFft* UnOjCTOI

DETAIL* A

untf

•• oiA • me 1 ' J J 
—

DETAIL* C

l« M

DETAIL - B

DETAIL • O

DETAIL* B

DETAIL'D

DETAIL • F

Sff-\E
"i

DETAIL-H

TW M

DETAIL-I

EQUIPMENT GROUNDING 
CONNECTION

NtfUIE Of RMKM

NOTES:
1. Ml nuCNSCHS 0OCA10) ME M UUJUCIDtS WLCSS

oiHDiaa s’canEO.

2. WSTAIIATION CT le* OtOUNOMC TTSTEM SOIL BE 
■ORKCO W1H EOUPUOIT OtOUNOlHS KKNECTIOM-I AMO 
OETALS or EXOTHERMIC MUnO CCMNCCTICM.

J, CfiOUNOlNC CCNOUCTOA SHAH BE EMBEDDED AT LEAST
o.ssu.

4. ALL EQUPUCNT CRCUtfaNC 90U BC CONNECTED TO THE 
EnSTMS CROUKUNC MAT.

3. THE SUPRJCR SIALL mOUCC TW (2) TERMINALS FM 
EOUPUCNI BODY CRCUONC Of AH MUOA EOLUPMEKT a«. 
OtSq COCRATCM. CEICRATCM CONTROL AND PftOTECTlOH 
PANEL GENERATOR TRANSFORMER) AMO 91AU SC 
CONNECTED TO THE EMSTINS/WW CROUNOINS MAT USNG 
lOCUH* INSULATED COPPER COHDUCTOR AMO EXOTHERMIC 
HOOINO PROCESS.

A, a/PT, AUTOMATIC OR CUT RECLOSER. STCa PCU$ AND 
FENCE EARTHING SHALL BE PRCPCRLT OtOUNDCD WTH 
SOUU1 INSULATED COPPER COCUCTOR.

3 CABLE TRAYS 9<Aa K PROPERLY ORCLWDEO MTH 22104' 
WSLLATIS COPPER CONOUCTOR.

«. P THERE IS NO CXISTPiC CROUNOXC HAT CD INSTALLATION 
OF NEW GROLPONC SYSTEM OH THE PLANT SITE, THE 
SUPPUCR SHALL USE OIOLMOING RCEIS FOR AU EOUPMENT 
GROUNORO AS ai9«N ON EOIPUENT GROUNDING 
CONNECTION'S.

NATIONAL POWER CORPORATION 
AOHAAI HOAO. OILIMAN QUEZON CITY
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—STEEL POLE

GROUND ClAUP

muu’bare copper wire 

000

3000
SEE DETAIL A

GROUND LEVEL

GROUND ROD 
1»UUt I 3M

COMPRESSION CLAMP

DETAIL "A"

GROUND CLAMPV

somm’bare copper wire.

sx

EXOTHERMIC WELDING 
CONNECTION

— STEEL POLE

rGROUND LEVEL

SEE DETAIL 'B'

SOUM BARE COPPER WIRE

IOOUu’baRE COPPER WIRE 
(GROUND MAT)

EXOTHERMIC WELDING 
CONNECTION

DETAIL "B"

ituuK » acwan

NOTES:
1. ALL DIMENSIONS AS SHOWN ARE IN MILLIMETERS 

UNLESS OTHERWISE INDICATED.

NATIONAL POWER CORPORATION 
AGHAM ROAD. D(JMAN 0UE20N CITY

•U^T.PflAT«T,MTAUAT10R,rUT AM CCMHMIOMkO OP J X » ■OOULM 
»Mtianmn,AMOQATwjgTw>M

ueafoe
HTtfc STEEL POLE GROUNOINO CONNECTION DETAILS

o m mr aina luw p»f>
9T MO

rcwKP
tfmm U
UMIO mtrtL DA /4on.
CHUnon
UL 4
MDt

m A BanDPP*BDE*17.013 SKCS. «. MlnP21Z1295Sa

iCMH HJX BIO DRAWING fo.0



HSUUTWg SHOMO

4A0V m«Nsro

noH ccMCKtfoi eoNraoL 
WC W0nCfl» PMQ. (CCPf)

MOV. IMtW/TWNM*
mm CABLf

vPvc coNOuir

^TMC 8UMN0 
t^AATMO MMUO 
TOfeMAhOH RJf

TO rvsc oaconcgT
SWTD< VflH UCHTNHO 
<M¥CgTW COMOiitf>Ow

isav rawsronm
BUSHWO

UNO eOMUlT

TRANSFORMER LOW VOLTAGE CABLE TERMINATION TRANSFORMER HIGH VOLTAGE CABLE TERMINATION

WUUC or «VBDII

NOTES:
1. THE tAlueCft Of POWER CABLES PER PHASE POA THE 

LOW VOCTACe (LV) SIOC IS fOR BIOOINO PURPOSES 
ONLY. THE SUPRJER SHALL VERIFY WHAT IS INDICATED 
IN THE SINGLE LINE DIAGRAM AND SHALL PRCMDE 
PROPOl CABLE TERHINATICN.

2. DC SUPPLIER SHALL PROiTOE TERMINATION KIT FOR 
THE HIGH VOLTAGE (HV) POWER CABLES AND SHWl 
DCSICN PROPER TERMMAtION FDA THE NEUTRAL ^AM r

3. THE LV AND HV TERMHADONS SHALL BE PROVIOEO WITH 
SUITABLE INSULATING SHROUD. THE INSULADNO SHROUD 
SHALL BE MANUFACTURED THROUGH DIP MOULONG 
PROCESS AND SHALL BE MACE FROM FLEXIBLE 
POLYVINYL CHLORIDE (PVC) MATERIAL. SUTTABLE FOR 
LOW VOLTAGE TO HIGH VOLTAGE APPUCADONS.

A. DC INSULATING SHROUD SHILL BE FLAME RETAROANT, 
CONFORMING WITH THE UL BA STANQAROS AND SHILL 
BE TYPE TESTED FOR ELECTRIC STRENGTH H 
ACCOROWCE WITH lEC M2A)~1 OR APPROVED 
EQUIVALENT STANOIfOS.

NATIONAL POWER CORPORATION 
ASHAM ROAD, OILIMAN QUEZON CITY
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NOTES:
L TH£ UOflMM HtQItnW SmH 9UU. BE MSTAUI9 

•mtOOIAiaT U 9«W w dc
2. sc MW ONOUCTK »M1 K OMCCiai 7S SC OIOUKW6 

ur.
1 sc smo SKMl SUSHT SCCrCAIOE FA6AKAS0H MC 
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-Mmm* Cl PIPE

oo or ex pipe
MlTta AT THE TOP 
OP THt XFT STEEL 

POLE

TO GROUNOMO UAT

LIGHTNING PROTECTION SYSTEM

■muc or COM
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KEY PLAN LAYOUT
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Borm-m
CAUOnn
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i/icawut 
H COOCIC enUStlCKT

SECTION A

noMcca soocn

SECTION 8

wnK at Knot

NOTES:
1. Aa OIUENSONS INDIO TO ARC M UlLUunERS UNLESS 

OTHER USE SPEOFlEa
2. THE NLMCR OF FgOOtS AND CCHOUTS ARE rOR BOOINC 

iwcas CHLY. THE SIJPPLE* 9<AU KS« TtC 
APMtCPIBATE CAEU ENTRY FOR Aa TX P01CR. CCNTRCL 
AND nSTRUtOITATKM OBU3 IHOUOnS CARES FCR PCMER 
MO UGHTWC TO ec USEa

1 THE SLPPuEft SECURE PROTECTICH FOR THE CARES
AND PANELS AGAINST SUDDEN INGRESS PENETRATIONS.

4. THIS ORAWNC SHAa 8E RORKO) WTH OWL KO OHAMNGS

LEGEND:
CCPP - GENERATOR CONTRO. ANO PROTECTICN PANEL 
HOP — CENERATM CONTROL AMO PROTECTICN PANEL
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GENERAL NOTES:
1. THE GENERATOR SEARINGS SHALL 6E OESICNCO TO ALLOW MINIMAL STRESS INDUCED IN THE 

SHAFT. GENERATORS RATED SOOKW AND SaOW SHALL KAVC A SINGLE OR DOUBLE BEARING 
DESIGN. HOWEVER. GENERATORS RATED ABOVE SOOKW SHALL ADOPT A DOUBLE BEARING 
DESIGN.

2. SPACE HEATERS SHALL BE INSTALLED ON THE GENERATOR FRAME TO MAINTAIN 
TEMPERATURE OF THE ENTIRE GENERATOR ABOVE THE OEW PaNT ViHILE NOT IN USE. 
POWER SUPPLY SHAa BE 120/240VAC SINGLE PHASE AND SHAa BE SOURCED FROM 
THE EXISTING STATION SERVICE TRANSFORMER. AUTOMATIC CONTROL FOR SPACE 
HEATERS SHAa BE INTEGRATED IN THE GENERATOR CONTROL AND PROTECTION 
PANEL (GCPP).

3. TEMPERATURE DETECTORS SHAa 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 Wa 
TRIGGER AN ALARM SO THAT AN ADJUSTMENT OR ACTION BEFORE ANY INSULATION 
DAMAGE OCCURS MAY BE DONE. THE CIRCUIT BREAKER FOR THE ALTERNATOR Wia 
AUTOMATICAaY TRIP IN THE EVENT THAT THE TEMPERATURE DETECTORS MEASURE 
THE WINDING TEMPERATURE TO BE ABOVE THE (SHUTDOWN SETTING) VALUE

4. Aa WORKS TO BE DONE AND EQUIPMENT TO BE SUPPLIED SHAa BE IN COMPUANT TO THE 
LATEST PROViaONS OF THE FOaOWING STANDARDS;

a ANSI/IEEE - AMERICAN NATIONAL STANDARDS INSTITUTE AND/OR INSTITUTE OF ELECTRICAL 
& ELECTRONIC ENGINEERS

C37.60 - REQUIREMENTS FOR OVERHEAD, PAD-MOUNTED. DRY VAULT AND
SUBMERSIsa AUTOMATIC ORCUIT RECLOSERS AND FAULT INTERRUPTERS FOR AC 
SYSTEMS
CS7.12.20 - STANDARD FOR OVERHEAD-TYPE DISTRIBUTION TRANSFORMER SOOKVA AND 
SMALLER: HIGH VOLTAGE 34500V AND BaOW, LOW VOLTAGE, 7970/I3800Y V AND 
Baow

b. NEMA - NATIONAL ELECTRICAL MANUFACTURERS ASSOOATION 
MG t - STANDARD FOR MOTORS AND GENERATORS
WC-5 - THERMOPLASTIC-INSULATED WIRE AND CABLE FOR THE TRANSMISSION AND 
DISTRIBUTION OF ELECTRICAL ENERGY 
AS 1 - MOLDED CASE QRCUIT BREAKER
iCS2 - INDUSTRIAL CONTROLS AND SYSTEMS; CONTROLLERS. CONTACTORS AND 
OVERLOAD RELAYS RATED 6O0V0LTS
ICS - GENERAL STANDARDS FOR INDUSTRIAL CONTROL AND SYSTEMS 
UG-1 - MOTORS AND GENERATORS
MG-2 - SAFETY STANDARD FOR CONSTRUCTION & GUIDE FOR SELECTION. INSTAllATION 
AND USE OF ELECTRIC MOTORS AND GENERATORS 

e. UL - UNDERWRITERS LABORATORIES, INC. (Aa PARTS APPLY)
44 - RUBBER-INSULATED WIRES AND CABLES 
S3 - THERMOPLASTIC INSULAR WIRES AND CABLES 
SOSA - INDUSTRIAL CONTROL EQUIPMENT
1063 - MACHINE TOOL WIRE (UTW) FOR STRANDED CCNDUCTOR ONLY 

d lEC - INTERNATIONAL EaCTRO-TECHNICAL COMMISSON 
60255 - OECTRICAL RELAYS 
60044 - INSTRUMENT TRANSFORMER 
60071 - INSULATION COORDINATION

h.

60076 - POVCR TRANSFORMERS. PARTS 1-5
60060 - HIGH vaTAGE TEST TECHNIQUE
62271 - HIGH VOLTAGE SWTCHGEAR ANO CONTROL GEAR '
60502 - POV€R CABLES WTH EXTRUDED INSULATION ANO THEIR ACCESSORIES FOR 
RATED vaTAGES PARTS 1 It 2
60694 - COMMON SPEOFICATIOH FOR HIGH VOLTAGE SMTCHGEAR ANO CONIRa GEAR 
STANDARDS

NfPA - NATIONAL FIRE PROTECTION ASSOOATICN
272 - STANDARD METHOD OF TEST FOR FIRE AND SMOKE CHARACTERISTICS OF WIRES 
AND CABLES

ASTM - AMERICAN SOCIETY FOR TESTING ANO MATERIALS 
ISO - INTERNATIONAL STANDARDS ORGANIZATION

9001 - QUAUTY SYSTEM MOOa FOR QUAUTY ASSURANCE IN OESIGN/DEvaOPMENT. 
MANUFACTURE ANO TESTING
9002 - QUALITY SYSTEM MXa FOR QUAUTY ASSURANCE IN PRODUCTION, 
INSTALLATION k SERVICING

PEC - PHIUPPINE ELECTRICAL CODE

5. THE SUPPLIER'S EQUIPMENT TO BE SUPPUEO SHAa BE SUBJECT TO Aa TESTS AND INSPECTION 
TO ENSURE THE SATISFACTORY PERFORMANCE OF Aa THE EQUIPMENT. Aa THE TESTS AND 
INSPECTION SHAa BE DONE WITH NO ADDITIONAL COST TO NPC ANO SHAa BE COMPUANT TO 
THE REQUIREMENTS OF THIS TENDER:

0. EW-4.13 INSPECTION AND TESTING FOR AC GENERATORS
b. EW-5.8 TESTS TO BE PERFORMED FOR POWER TRANSFORMERS
c. EW-14.0 FACTORY ASSEMBLY ANO TESTS

6. NON-COMPUANCE TO THE REQUIREMENTS STATED IN THIS TENDER SHAa BE GROUNDS FOR 
DIS0UAUF1CAT10N.

wtiM or iMoi

NATIONAI. POWER CORPORATION 
AGHAU ROAD, DdJMAN QUEZON CITY
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