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National Power Corporation 
INVITATION TO BID 

PUBLIC BIDDING - BCS 2022-0213
1' PPWER CORPORATION (NPC). through its approved Corporate Budget

t .u 2£22iinten/ds to apply sum of (Please see schedule belowi 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 NosJPB Ref No. & 
Description Similar Contracts Pre-bid

Conference
Bid

Submission / 
Opening

ABC/ Amt. of 
Bid Docs

SO-OPD22-001 / 
PB220510-NA00095

Supply. Delivery,
Installation. Test and 
Commissioning of 2 x 50 
kW Modular Diesel 
Gensets, Associated 
Electrical Equipment and 
Balance of Plant for 
Molocaboc DPP under 
Electrification of New Areas 
in Negros Occidental

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 50 kW 
Prime or Continuous 
Power with power 
transformer/s of at least 
75 kVA rating

28 April 
2022 

9:30 A.M

10 May 
2022 

9:30 A.M
P 18.704,200.00/ 
P 25,000.00

HO-PIB22-004/ 
PB220330-HG00048 (PB2)

Supply, Delivery,
Installation, Test and 
Commissioning of 1 x 
lOOkW (for Pefia DPP) and 
2 X lOOkW (for Chico) 
Diesel Gensets and 
Associated Electrical 
Equipment under Package 
14-B

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 lOOkW 
Prime or Continuous 
Power with Power 
Transformer/s of at 
least 150kVA rating

28 April 
2022 

9:30 A.M

10 May 
2022 

9:30 A.M
P 18.106.900.00/ 
P 25.000.00

Venue; Kafiao Function Room, NPC Bldg. Dlliman, Quezon City

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

AFG4.OG-002.F03 
Rev.No.O 
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Invitation to Bid • BCS 2022-0213

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

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

SO-OPD22-001 Three Hundred (300)
Calendar Days Fifteen (15) Years

HO-PIB22-004 Two Hundred Forty (240) 
Calendar Days Fifteen (15) Years

3.

4.

5.

Bidding Will be conducted through open competitive bidding procedures using a non-discretionary 
pass^air criterion as specified in the 2016 revised Implementing Rules and Regulations (IRR) of 
Republic Act (RA) No. 9184.

Bidding is restricted 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 
citizens or organizations of a country the laws or regulations of which grant similar rights or privileaes to 
Filipino citizens, pursuant to RA 5183. a k »

Prospective Bidders may obtain further Information from National Power Corporation, Bids and Contracts
nd insPect the Bidding Documents at the address given below during office hours 

(8:00AM to 5:00PM), Monday to Friday.

A cornplete set of Bidding Documents may be acquired by interested Bidders from the given address and 
webs|te(s) and upon payment of the applicable fee for the Bidding Documents, pursuant to the latest 
Guidelines issued by the GPPB. Bidding fee mavbe refunded in accordance with the auideline.<s heKeri nn 
the grounds provided under Section 41 of R A. Q1R4 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 registered bidder/s shall be allowed to participate for the conduct of virtual pre-bid conference. 
Unregistered bidders may attend the Pre-Bid Conference at the Kanao Room, NPC subject to the 
following: ■’

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

b. 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

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

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

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

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

AFG-LOG-O02.F03 
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Invitation to Bid - BCS 2022-0213

11. For further information, piease refer to:

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

12. You may visit the followng websites:

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

ATTY. RO^L T. TEVES
Vice President, Poww Engineering Services and 

Chairman, Bids and Awards Committee

AFG-LOG-002.F03 
Rev.No.O 
Page 3 of 3
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SECTION II - INSTRUCTIONS TO BIDDERS
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BID DOCUMENTS

SECTION II - INSTRUCTIONS TO BIDDERS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

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 50 
KW MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER ELECTRIFICATION OF 
NEW AREAS IN NEGROS OCCIDENTAL, with identification number 
VisP21Z1296Se.

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.

IJ
LI
J

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 “I" of the 2016 revised IRR of RA No. 9184 
or other integrity violations In competing for the Project.

NATIONAL POWER CORPORATION IMTB-1
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5. Eligible Bidders

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

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

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

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

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

6. Origin of Goods

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

7. Subcontracts

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

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

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

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

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

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

9. Clarification and Amendment of Bidding Documents

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

10. Documents comprising the Bid: Eligibility and Technical Components

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

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

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

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

11. Documents comprising the Bid: Financial Component

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

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

LI
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VisP2121206Se

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

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

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:

j. 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 earners registered in any 
eligible country. Similarly, the Bidder may obtain insurance services 
from any eligible source country.

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

13. Bid and Payment Currencies

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

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

14. Bid Security

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

NATIONAL POWER CORPORATION
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T-.

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

15. Seating and Marking of Bids

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

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

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

16. Deadline for Submission of Bids

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

17. Opening and Preliminary Examination of Bids

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

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

17.2. The preliminary examination of bids shall be governed by Section 30 of the 2016 
rewsed 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.

L NATIONAL POWER CORPORATION II-ITB-5
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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 Clause 14 
shall be submitted for each lot or item separately.

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.

u

NATIONAL POWER CORPORATION ll-ITB-6



BID DOCUMENTS

SECTION III - BID DATA SHEET

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

SECTION III

BID DATA SHEET

I.J

NATIONAL POWER CORPORATION III-I



BIO DOCUMENTS

SECTION III - BID DATA SHEET

SUPPLY. DEUVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

SECTION 111 - BID DATA SHEET

ITB
Clause

5.3 For this purpose, similar contracts shall refer to Supply. Delivery, Installation,
Test and Commissioning or Construction of Power Facilities, Installation, Test 
and Commissioning of Diesel Generating set/s with at least one unit capacity of 
50 kW Prime or Continuous Power with power transformer/s of at least 75 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

10.4

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

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

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

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

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

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

1. Contract/Purchase Order

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

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

1. Drawings & Documents to be submitted with the Proposal as specified in 
Sections M-1.0, M-2.0, Annexes A.1 to A.3 for Mechanical Woi1<s and 
Sections E-1.0 and E-2.0 for Electrical Works, Section VI - Part II Technical 
Data Sheets.

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

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

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

12

14.1

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

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

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

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

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

DESCRIPTION ABC (PhP)
a. Generating Set(s) 3,590,700.00
b. Power Transformers 1,693.200.00
c. Other Mechanical Works 1,222,800.00
d. Other Electrical Works 4,444.600.00
e. Civil and Architectural Works 4.791,500.00
f. Spare Parts 2,210,500.00
g. Miscellaneous Work 750,900.00

TOTAL ABC 18,704.200.00

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

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

Fuel Consumption Cost:

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

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

L
L

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.
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20.1

20.2

21.2

Additional documents to be submitted during Post-Qualification;

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

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

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

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

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

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

f. Drawings and documents to be submitted during post-qualification process 
Sections M-3.0 to M-5.0 for Mechanical Works and Sections E-3.0 to E-13.0 
for Electrical Works, Section VI - Part II Technical Data Sheets.

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

Notice to Proceed.
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SECTION IV - GENERAL CONDITIONS OF CONTRACT

1. Scope of Contract

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

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

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

2. Advance Payment and Terms of Payment

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

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

3. Performance Security

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

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

4. Inspection and Tests

The Procuring Entity or its representative shall have the right to inspect and/or to test 
the Goods to confirm their conformity to the Project specifications at no extra cost to 
the Procuring Entity in accordance with the Generic Procurement Manual. In addition 
to tests in the SCC, Section VI (Technical Specifications) shall specify what 
inspections and/or tests the Procuring Entity requires, and where they are to be
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conducted. The Procuring Entity 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 In order to assure that manufacturing defects shall be corrected by the 
Supplier, a warranty shall be required from the Supplier as provided under 
Section 62.1 of the 2016 revised IRR of RA No. 9184.

5.2 The Procuring Entity shall promptly notify the Supplier in writing of any claims 
arising under this warranty. Upon receipt of such notice, the Supplier shall, 
repair or replace the defective Goods or parts thereof 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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SECTION IV - SPECIAL CONDITIONS OF CONTRACT

GCC
Clause

1 Delivery and Documents -

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

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

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

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

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

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

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

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

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

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

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

For Goods supplied from abroad:

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

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

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

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

(v) Certificate of Completion/lnspeclion 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

(wii) 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 Wee President - SPUG or duly authorized representative
Incidental Services -

The Supplier is required to provide all of the following services, including
additional services, if any, specified in Section VI. Schedule of Requirements:
a. performance or supervision of on-site assembly and/or start-up of the 

supplied Goods;

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

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

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

e. training of the Procuring Entity's personnel, at the Supplier’s plant and/or 
on-site, in assembly, start-up, operation, maintenance, and/or repair of the 
supplied Goods.

f. Additional requirements specified in Section VI - Technical Specifications,
if any._______________________________________________________
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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 sen/ices.

Spare Parts -

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

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

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

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

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

The spare parts and other components required are listed in Section VI 
(Technical Specifications) and Section VII (Schedule of Requirements/Bid 
Price Scheduie) 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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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 CIF, CIP, or 
DDP, transport of the Goods to the port of destination or such other named 
place of destination in the Philippines, as shall be specified in this Contract, 
shall be arranged and paid for by the Supplier, and the cost thereof shall be 
Included in the Contract Price.

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

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

The Procuring Entity accepts no liability for the damage of Goods during transit 
other than those prescribed by INCOTERMS for DDP deliveries. In the case of 
Goods supplied from within the Philippines or supplied by domestic Suppliers 
risk and title will not be deemed to have passed to the Procuring Entity until 
their receipt and final acceptance at the final destination.
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2.2

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 effeclivity of the 
contract and upon the submission to and acceptance by the Procuring Entity of 
an Irrevocable letter of credit or bank guarantee issued by a Universal or 
Commercial Bank. The irrevocable letter of credit or bank guarantee must be for 
an equivalent amount, shall remain valid until the goods are delivered, and 
accompanied by a claim for advance payment.

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

The terms of payment shall be as follows:

1) For Supply and Delivery Pay items:
(a) On Contract Effectivity: Advance payment of Fifteen percent (15%) of 

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

(b)

(c)

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

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

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

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

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

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

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."

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

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

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

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

NATIONAL POWER CORPORATION
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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;

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

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

I
I

I

I

I
V ,«

I
I

I
wJ

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)
GRO X 2

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

conditions
GRO= Guaranteed Rated Output of the DG Set at ISO 3046 conditions 
2 = 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
GFR = Guaranteed Fuel Rate of the DG Set at ISO 3046 conditions, li/kW-hr 
GRO =Guaranteed Rated Output of the DG Set at ISO 3046 conditions, kW 

_____ PCF - Prevailing cost of fuel per liter (delivered at site)__________________

NATIONAL POWER CORPORATION V-SCC-8
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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% 
Utilizatton 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).

I
I
I
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I
TECHNICAL

SPECIFICATIONS

I
(PARTI- TECHNICAL 

SPECIFICATIONS)
GW - General Works

AW - Architectural Works
L '

CW - Civil Works

MW - Mechanical Works

EW - Electrical Works
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PARTI ■ 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 50 kW of Modular Diesel Generating Sets (DG Sets), 
Associated Electrical Equipment and Balance of Plant for Molocaboc DPP Under 
Electrification of New Areas in Negros Occidental which consist mainly of the 
following;

Table 1.0

EQUIPMENT/FACILITIES TO BE SUPPLIED/INSTALLED BY SUPPLIER

Plant Sites
No. and Capacity 

of Prime Duty 
Gensets,

No. & Capacity 
of 480V/13.8kV 

Generator 
Transformers

30,60 Hz, (kVA)

No. of Generator 
Control and 
Protection 

Panels, (Sets)

Power, 
Control and 

Instrumentation 
Cables, (Lot)

1 Molocaboc DPP 2 X 50 kW 2x75 2 1

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

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

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

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

NATIONAL POWER CORPORATION VI-GW-1
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All necessary corrections and deviations from the specification of the equipment 
arising either from error in the workmanship or design made by the 
Supplier/Manufacturer with the resulting extra expenses and related damages 
shall be solely charged to the account of the Supplier.

The Supplier shall strictly observe the general requirements of this specification 
(General Works) in conjunction with the specific requirements described in the 
relevant specific technical specifications (Mechanical. Electrical and Civil Works). 
The specific technical specifications shall take precedence over the general 
requirements (General Wor1<s) in case of any inconsistency.

GW-1.1 Project Description

The Project calls for site development as required, supply, delivery, installation, 
test, and commissioning of 2 x 50 kW of Modular Diesel Generator Set and 
auxiliaries Including its associated electrical equipment as summarized in Table 
1.0 of Clause GW-1.0.

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

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

with

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

Each generating set shall be provided with separate Generator Control and 
Protection Panel to be Installed 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 at Molocaboc Island, Sagay, Negros Occidental. 
Table 1.2 below shows the existing mode of transport from port of Manila to the 
plant site, subject to verification by the Supplier.

TABLE 1.2
PLANT 1 2 3

1 1. Molocaboc DPP, Negros 
Occidental

Port of 
Manila

Port of Sagay city, 
Molocaboc Island

S
Molocaboc DPP

L
I NOTES: L - Land Travel; $ - Sea Travel: S-S - Soecial'Trip Sea Travel

1
L_#
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GW-1.3 Project Duration

I
L

L

The Supplier shall complete the works as specified within Three Hundred (300) 
Calendar Days which shall become effective from receipt of the Notice to 
Proceed. The total contract period is inclusive of twenty (20) rainy/unworkable 
days, considered unfavorable for the execution of works at site.

GW-2.0 SCOPE OF WORK 

GW-2.1 General

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

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

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

The Supplier shall also be responsible to assess and determine all and every work 
and service although not specifically detailed but are deemed required to fully 
complete the work and placing ready for the safe and reliable operation of the 
diesel 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 on the 
drawings, or shown in the drawings but not mentioned in the specifications but 
which are obviously necessary to make a complete Installation shall be 
considered under the Supplier’s Scope of Works.

NATIONAL POWER CORPORATION VM3W.3
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The Supplier's scope of work under this Project shall generally consist of the 
following:

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

b) Delivery of labor and supervision, materials and supplies, tools and 
equipment for the construction of associated civil and architectural 
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 all equipment to be 
supplied by the Supplier and as specked 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, trouble shooting 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 commercial operation in accordance with the Intent of the Contract. It is 
understood that all costs pertinent thereto are included In the Schedule of 
Requirements.

The scope of works shall consist of the design, fumishing/supply, delivery, 
installation, test and commissioning of 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 Works;

d) Fenestration Works;

e) Concrete and Masonry Works;

f) All painting works;

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

NATIONAL POWER CORPORATION
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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;

b) 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;

c) 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) Demolition of Existing Structure (Classrooms and Perimeter Fence) and 
other structures as specified and/or as shown on the bid drawings;

e) Complete construction of concrete foundation for 2x50kW modular 
generator sets and transformers including anchor bolts/machine bolts to 
ensure proper anchoring and installation;

0 Complete construction of day tank and water tank foundations including 
steel supports and anchor bolts to ensure proper anchoring and 
installation.

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

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

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

j) Laying gravel surfacing (150mm thick) at the switchyard area and gensel 
area;

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

l) All other worics and services including those not specificaily detailed herein 
but are required to fully complete the project.

u

L
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GW-2.4 Mechanical Works

The scope of work shall cover (he 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 50 KW (Guaranteed Prime Power Output) Modular Diesel 
Generating set, 1800 rpm, In-line multi-cylinder, 480 V, 3-phase, 60hz, 
equipped with turbocharger and air to air charged air cooler, electronic 
governor, direct Injection, sound attenuated and weatherproof enclosure 
complete with auxiliary equipment, engine mounted selective 
control/monitoring and protection panel, battery system with charger, 
anchor/foundation bolts and other devices/accessories as described in the 
relevant technical specifications;

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

c) One (1) lot Fuel Oil Piping System complete with valves, strainers, pipe 
and fittings, gaskets, flanges, bolts and nuts, pipe supports and other 
required accessories to complete the piping systems for the fuel oil 
unloading, transfer of fuel oil to day tanks, day tanks to and from diesel 
gensets including flowmeters (supply and return), waste water/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) One (1) set of Elevated Water Storage Tank (triple layer polyethylene), 600 
liters capacity complete with accessories and jetmatic hand pump;

0 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;

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

h) One (1) unit of Wall Mounted Exhaust Fan, 100 m3/hr minimum capacity for 
Comfort Room, propeller type, direct motor driven, 220V, 60 hz, 1 phase 
and complete with its mounting accessories and control;

NATIONAL POWER CORPORATION VI-GW-6
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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) One (1) lot of Painting Materials to be applied to all equipment, pipes, steel 
structures, tanks, pipe supports and other incidentals; and

m) All other works and sen/ices including those not specirically detailed herein 
but are required to fully complete the project.

GW-2.S Electrical Works

I_I

a) Supply, Installation and Test of 2 x 50 kW, 480V, 3-phase, 60Hz AC 
Generator and associated auxiliary electrical equipment including 
grounding materials;

b) Supply, Installation and Test of Generator Control and Protection Panel 
(GCPP) for 2 X 50 kW D/G sets equipped with monitoring, metering, 
control, protection and synchronizing equipment/devices:

c) Supply of One (1) Spare Circuit Breaker for 50 kW D/G Set rating;

d) Supply, Installation and Test of 2 x 76 kVA, 480V/13.8kV, 3-Phase, 60Hz 
Generator Transformer;

e) Supply, Installation and Test of 15 kVA, 7.97kV/240V, 1-Phase, 60 Hz 
Station Service Transformer;

f) Supply, Installation and Test of 800A, 60 Hz, 15kV, 12kA, Automatic Circuit 
Recloser;

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

h) Supply, Installation and Test of Kilowatt-hour Demand Meter and 
associated Instrument Transformers and Accessories;

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

J) Supply, Laying and Test of Power, Control and Instrumentation Cables 
including ground conductors and other appurtenances required for the 
interfacing of supplied equipment;

k) Supply, Installation and Test of Grounding System;

NATIONAL POWER CORPORATION Vl-GW-7
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l) Supply, Installation and Test of Lightning Protection System;

m) Supply, Installation and Test of Lighting & Power System and its 
Accessories;

n) Supply and Installation of Conduit System;

o) Supply and Delivery of Spare Parts;

p) Supply and Delivery of Switchyard Maintenance Tools;

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

r) 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

i ,

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;

b) Supply and delivery of Special Tools and Appliances as specified in the 
speci^cation 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;

L.
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e) Conduct actual inspection at the project site and make assessment on the 
physicai 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 facilities, as applicable;

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

The services shall include plant visits of not less than two (2) days in two 
(2) separate visits which will coincide on the first two (2) scheduled periods 
of preventive maintenance (every 250 hours or per manufacturer’s 
recommended hours) of at least one generating set during the warranty 
period to perform the services as described in the relevant clause of this 
specification. This shali 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 senrices shall be included in the bid 
price proposal;

h) Conduct test and commissioning of the diesel generating sets including 
balance of 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;

NATIONAL POWER CORPORATION
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i) Submit five (5) sets of drawings 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/ratings shall be supplied with respective seven (7) 
sets of O & M Manuals. O & M manuals shall include Part List and 
Preventive Maintenance Schedule during the operating life of the 
generating sets and other information specified in the relevant sections of 
this specification;

j) Corrosion protection and painting;

k) Prowde 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.

GW-3.0 DESIGN AND DUTY CONDITIONS 

GW-3.1 Site Conditions

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

Any and/or all expenses arising through the lack of knowledge or understanding 
regarding the existing conditions of the sites 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

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

L

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

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

GW*3.2 Earthquake and Wind Design Requirements

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

a) Natural period and mode of wbration;
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 
components vinth modes of vibration with a natural period longer than 0.1 
seconds be identified.

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

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

GW-3.3 Sound Control

The Supplier shall ensure that the sound level of equipment covered by this 
specification, including those equipment and tools to be used during the 
performance of the his works, are within the permissibie iimits 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.

NATIONAL POWER CORPORATION VI-GW-11
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Sound pressure levels shall be indicated in the Suppliers proposal for review and 
evaluation by NPC.

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

GW*3.4 Emission Standards

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

Pollutant
Max.

Permissible
Limit

fmq/Ncm)

Method of 
Sampling Method of Analysis

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

Phenol-disulfonic Acid Method or 
as per sampling method

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

aooropnate
As per sampling method

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

Particulates 200 USEPA Methods 1 
through 5 Gravimetric per sampling meOiod

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:

NATIONAL POWER CORPORATION
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Property Unit ASTM
Method Min. Max.

1. Density® 15C | kg/L D-1289 0.82 0.88
2. Kinematic Viscosity @ 40 WC cSt D-445 1.7 5.5
3. Flash point UC (UF) D-93 55(131)
4. Pour Point "UC (UF) D-97 10(50)
5. Cloud Point °C (0F) D-2500 16

(60.8)
6. Ash %wt. D-482 0.01
7. Sulfur %wt. D-4294/D-

129
0.3

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

HHV BTU/lb D-240/04868 19,600
LHV BTU/lb D-4809 18,400

11. Others
a) Distillation Temp. 90%

Recovery °C D-86 370

VI-GW-12
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Property Unit ASTM
Method Min. Max.

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
1 ASTM D-130 No. 1

g) FAME content % vol.
PNS EN 
14078 1

modified
1.7

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

modified
0.8

*) Free Water % vol. 1.0

I

L

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

GW*3.6 Torsional Critical Speeds

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

GW-3.7 Plant Operating Characteristics

Each diesel engine generator unit shall be capable of providing the specified 
Prime Power Output as defined In ISO 8528 under the most adverse ambient 
condition as specified in the technical specifications.

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

a) Under steady state (l.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.

1-,

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.

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

Each 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 wntrol 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 permissible is lower than 
the rated speed, the Supplier shall state both the idle speed and the minimum 
load required at rated speed for satisfactory operation of the unit.

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

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

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

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

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

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

C.1

c.2

Full short-time load rejection: plus

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

I
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As minimum, the generator, exciter and flywheel shail 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 suppiied shall be capabie of parailel operation both at 
reguiation 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 parailei operation may be required shaii have the 
foliowing characteristics:

L

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. Components 
for which ten (10) years life expectancy cannot reasonably be assured shall be 
designed and installed to permit safe and convenient replacement.

GW-4.0 MATERIALS AND EQUIPMENT 

GW-4.1 General

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

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

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

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

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

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

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

GW-4.2 Applicable Codes and Standards

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

ABS American Bureau of Shipping
ANSI American National Standard Institute
ASME American Society of Mechanical Engineers
ASTM American Society For Testing and Material
AWS American Welding Society
BSI British Standards Institute 
CE European Commission

CSA Canadian Standard Association
DEMA Diesel Engine Manufacturer’s Association

DIN Deutsches Institut fur Noimung
FM Factory Mutual Engineering
HIS Hydraulic Institute Standards
IBC International Building Code
ICS General Standards for Industrial Control and Systems 

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

Installation and Use of Electric Motors and Generators
lEC International Electrotechnical Commission

60044 - Instrument Transformer
60071 - Insulation Coordination
60060 - High Voltage Test Technique

IEEE Integrated Institute of Electrical Engineers
ISO International Organization for Standardization

I
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JEC Japanese Electrotechnical Committee
JEM Japan Electrical Manufacturer’s Association
JIS Japanese Industrial Standard
LR Lloyd's Register

NEC National Electrical Code
NEMA National Electrical Manufacturer's Association

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

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

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

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

NKK Nippon Kaiji Kyokai
OHSAS Occupational Health and Safety Assessment Series

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

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

I

I
I

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

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

GW-4.3 Test of Materials

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

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

GW-4.4 Tropical Serviceability 

GW-4.4.1 General

In choosing materials and their finishes, due regard shall be given to the humid 
tropical conditions under which the equipment is to work. Cubicles used for 
switchgear and control cabinets in outdoor plant shall be vermin-proof and 
fungus-proof. Some relaxation of the following provisions may be permitted 
where equipment is hermetically sealed but it is preferred that tropical grade 
materials should be used wherever possible.

Totally enclosed motors and enclosures containing electrical control and 
switching equipment and instrument for outdoor installations shall be equipped 
with temperature controlled electrical heaters. The construction of the 
enclosures and installation of healers shall be as to ensure effective circulation 
of air while ensuring that no damage to equipment occurs due to overheating.

GW-4.4.2 Metals

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

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

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

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

GW-4.4.4 Fabric, Cork, Paper, Etc.

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

GW-4.4.5 Adhesives

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

GW-4.5 Interchangeability

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

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

GW-4.6 Workmanship

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

Lj

L

GW-5.0 EQUIPMENT MARKING, NAMEPLATES AND MISCELLANEOUS 
REQUIREMENTS

GW-5.1 Nameplates

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

I
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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, model & serial numbers, 
year of manufacture, weight. Standard Plant Identification Number (SPIN) if 
assigned/designated by NPC or indicated on drawings and other relevant 
information in compliance with applicable standards. Nameplate of the 
generating set shall also indicate the Prime kW Rating, speed (RPM), voltage, 
frequency and power factor. Any special Instructions shall also be shown and 
suitably attached, as much as practicable, to the equipment or other visible 
location near the subject equipment

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

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

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

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

Nameplates, labels and warning plates shall be in English.

GW-5.2 Labels

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

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

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

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

GW-5.4 Erection Marks

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

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

GW-5.5 Locks

I

I
L

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

In general, all locks shall be supplied with three keys, and all locks and keys are 
to be non-interchangeable. However, In the case of an electric switchboard 
containing a number of lockable doors, all locks shall be operated by one key. In 
all other cases where a set of locks is provided under any section of the 
equipment, a group master key shall also be supplied. Where a group of locks is 
supplied under any part of the Contract, a key cabinet is to be supplied for the 
accommodation of all padlocks and/or keys while not in use. Padlocks and keys 
are to be engraved with a suitable identifying code or inscription and this is to be 
repeated in the cabinet on engraved labels.
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Protection guards shall be provided for rotating components such as coupling, 
drive shafts, fans, etc. These shall comply with ANSI Standard B15.1, Safety 
Code for Mechanical Power Transmission Apparatus.

GW-5.7 Lifting Lugs

Each item of equipment or component which requires to be removed for 
servicing and which weighs more than 20 kg shall be provided with lifting lugs. 
Each lug shall be capable of supporting the entire unit. Lifting lugs shall be 
welded to and be of the same material as the equipment. Lug location shall 
minimize tilting of the equipment when suspended by the lugs.

I

I
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GW-6.0 DRAWINGS AND INSTRUCTION MANUALS 

GW-6.1 Drawings Contained in the Tender Document

The drawings contained in relevant section of this tender document shall be the 
Bid Drawings and/or Reference Drawings which shall be utilized for bidding 
purposes only. They are considered as defining the minimum requirements for 
the design of the equipment to be furnished and to show the general layout and 
equipment arrangement which indicate limiting or mandatory dimensions and 
elevations. However, if such indicated dimensions are found deemed 
Inadequate during the implementation stage, changes or adjustments may be 
made subject to NPC's review and approval.

Bid drawings which show the work to be done as definitely and in as much detail 
as possible may be used as guide by the Supplier to proceed in the performance 
of his works. Prior to implementation/execution of the works the Supplier shall 
submit said drawings for NPC approval. Soft copies of the bid drawings shall be 
furnished to the Supplier for their reference/perusal. Drawings which require 
changes or adjustments to suit with actual site conditions or whioh may be 
modified in design/details to conform to latest revisions of applicable codes and 
standards shall be prepared/submitted by the Supplier for NPC’s review and 
approval.

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

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

All drawings submitted by the Supplier or by any Sub-Supplier shall contain in 
the lower right-hand 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.
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The drawings shall be adequate to demonstrate full compliance with the Contract 
requirements and provide NPC complete understanding of the equipment and its 
associated auxiliaries and associated works.

All data and information to be submitted shall be in the English language and all 
drawings shall be drawn using the metric system as unit of measurement.

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

The Supplier shall submit with his Bid the required copies of ail 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 Drawings/Documents and Instruction Manuals

GW-6.3.1 General

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

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

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

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

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

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

NPC shall have the right to require the Supplier to make any changes to the 
drawings necessary to make the works conform to the intent of the Contract. 
Should an error be found in the Supplier's drawings during approval, or during 
construction/erection, the correction including any field change considered 
necessary shall be noted on the drawings and shall be resubmitted for approval.

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

GW-6.3.2 Bar Chart

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

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

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

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

Before proceeding wth the manufacture of the equipment, the Supplier shall 
submit for approval the applicable designs, design computations as required, 
brochures, detailed specifications or equipment data sheets, general assembly 
drawings, outline/arrangement drawings, system drawings (flow diagrams), and 
sufncient 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. Held joints, and sub-assemblies in which the equipment will be 
shipped, terminal boxes and wire sizes for electrical circuits and wiring diagram 
for power and control circuits.

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

GW-6.3.4 General and Detailed Design Drawings for Civil Works

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

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

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

GW-6.3.5 Progress Report

The Supplier shall submit to NPC on the seventh (7th) day of every month or as 
agreed prior to project implementation, written detailed progress report, in an 
approved form, indicating the stage reached and anticipated completion dates for 
the design, ordering, procurement, manufacture, delivery and 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.
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GW>6.3.6 Instruction Manuals

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

I

Plant Site
Number of Copies Delivery Sites/Group

Western Visayas Operations Division
Visayas Maintenance Technical Services Division

Visayas 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.

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

0 Lists of trips and alarms complete with set points;

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

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

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

j) Special/standard tools list;

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

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

GW-6.3.7 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.
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These drawings shall be kept in the Supplier's field office but shall be made 
available at all times for review of NPC. At the end of every work, all entries, 
changes or revisions made in the drawings by the Supplier shall be checked and 
approved by NPC.

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

GW-6.3.8 Documents for NPC’s Records

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

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

b) Factory Test/Site Test (Performance) Results; and
c) Other Documents as may be required.

GW-6.4 Processing of Drawings/Oocuments

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 othenvise 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 shown on the 
drawings, with corrections. If any, indicated thereon.

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

NATIONAL POWER CORPORATION
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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-submitling 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) 

GW-8.0 INSTALLATION REQUIREMENTS 

GW-8.1 General

r.

I

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

GW-8.2 Inspection at Site

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

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

Full assistance and facilities are to be afforded by the Supplier for NPC’s 
representatives to check the works. The Supplier shall be required to carry out 
dimensional checks at various stages of completion and these shall be witness 
by NPC.
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The maximum personal safety must be afforded to personnel directly engaged 
under the Contract or who in the normal course of their occupation find it 
necessary to utilize temporary works erected by the Supplier or who frequent the 
working area.

The Supplier shall provide such protection and watchmen as he may consider 
necessary to safeguard the materials and stores in the area allocated to him 
together with the works on the site. NPC 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 woi1<s specifications and/or drawings subject to 
NPC’s review and approval.

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

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

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

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

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

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

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

Any part of existing fixed structures that has to be temporarily torn down or 
damaged 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 mo\nng*in the new 
generating sets and auxiliaries. Any part of fixed structures that has been torn 
down and used as temporary access during the removal of the existing 
generating sets may be left open and provided with temporary tarpauline or 
equivalent type of cover until the new generating sets have been unloaded and 
installed inside. Such temporary access shall be brought back to its original form 
by the Supplier to the satisfaction of NPC.

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

iJ

u

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

The signs shall be of weather-resistant material with sufficient life span under 
site conditions.
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GW-8.5.2 Traffic Signs

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

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

GW-8.5.3 Signs for Emergencies

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

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

GW-8.5.4 Warning Signs

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

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

GW-8.5.5 Prohibition Signs

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

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

GW-9.0 INSPECTION AND TESTS 

GW-9.1 General

The Supplier shall perform at his own expense all tests required to ensure 
adequacy of material, workmanship and conformance of equipment to the 
guaranteed data and other requirements of the specifications and standards.
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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 detaiied in the relevant sections. NPC shali be 
notified by the Suppiier 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 vnth 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 jn no way relieve the Supplier of his responsibility in 
accordance with the requirement of the Specifications.

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

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

Fuel oil, lubricating oil, lubricants, coolant, chemicals and other consumables 
required during Initial filling, start-up, lest 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 shali be borne by the 
Supplier. Fuel used/consumed during the performance and reliability tests 
(where generated load are already exported to the grid/consumers) shall be 
supplied by NPC;

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

Calibrated measuring and testing instruments, tools, and devices shall also be 
furnished by the Supplier/Manufacturer. Relevant instruments supplied and 
installed by the Supplier in the various systems of the 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.

i
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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.

GW-9.2 Tests at Supplier’s Premises

GW-9.2.1 Inspection at Supplier’s Premises

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

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

GW-9.2.2 Factory Acceptance Tests (FAT)

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

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

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

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

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

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

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. Also, the Supplier shall 
provide the photograph of each diesel generator set nameplate to NPC 
prior to the shipment of the equipment.

L

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

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

Load Duration

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

NATIONAL POWER CORPORATION
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a.3 Governor Regulation Test 

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

Fuel Oil Consumption Test
Test for Sound Level at 1-meter distance from genset and 

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

a.4 

a.5

a.6
a.7

I
L

I

Lj

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.

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

b) Auxiliary Equipment

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

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

c) Electrical Equipment

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

d) Sound Attenuated/Weather Protective Enclosure

The enclosure shall be tested for Sound level @ 1-meter distance from any 
point of the unit which shall not exceed 85 dBA. Water tightness shall also 
be tested to ensure that rain water is prevented from entering the 
enclosure by conducting Rain Test equal to 100 mm per hour.
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Note: The conduct of Sound, Vibration and Rain Tests shall be
done only once, either during Factory Acceptance Test 
(FAT) or at Site Acceptance Test

GW-9.3 Pre-Commissioning/Commissloning Test

GW-9.3.1 General

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

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

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

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

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

GW-9.3.2 Pre-Commlssioning Test

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

a) Alignment of engine-generator;
b) Wiring continuity test;
c) Megger testing of equipment:
d) Checking of safety valve settings;
e) Checking of settings for switches and Instrument transmitters;
f) Calibration and test of C & I equipment and measuring Instruments;
g) Checking and testing of AVR, electrical relays, CTs and PTs;
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.;
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k)
l)
m)

Setting/calibralion of relays and other protective devices;
Fuel injectors, fuel injection pump calibration and settings; and 
Conduct the following tests/works, as applicable:

I
m.1

m.2
m.3

Hydrostatic and pneumatic tests of field assembled equipment and 
piping
Lube Oil flushing of field Installed engine lube oil pipe 
Chemical cleaning of field installed engine piping system

I
I
L

I

GW*9.3.3 Commissioning Test

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

a) Trial run of individual auxiliary equipment;
b) System sequential operation;
c) Generating unit tripping device test;
d) No load operation of diesel 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 Output & Guaranteed Fuel Rate tests:
l) Reliability test (8 hours);
m) Tests for Sound Pressure Level and Vibration; and
n) Tests for Electrical Equipment per ANSI and lEC standard

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

GW-9.4 Performance Tests

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

Performance test to determine the guaranteed Prime power output and 
guaranteed fuel rate of the diesel engine generator unit shall be carried out in 
accordance with the approved test procedure.

C

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

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

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

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

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

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

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

(correction curves shall be submitted with the Bid)

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

In the event of unavailability of the required load at site during the period of 
testing, the performance test shall be conducted at Its local facility or at any local 
facility acceptable to NPC. The Supplier has the option to provide the dummy 
load if the performance test will be conducted after Installation at the plant site at 
his own cost.

GW-9.4.1 Diesel Engine-Generator Set

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

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

b) Overspeed Trip Test
c) Low Pressure, High Temperature and Emergency Device Trip

NATIONAL POWER CORPORATION
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d) 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
I

r,

c_,

L

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

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

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

e) Test for Enclosure Sound Pressure Level and Water Tightness and 
Vibration.

The above test shall be determined during the Load Test at 100% Load. 
Refer also to the requirements as noted In item ud)” of Clause GW- 
9.2.2.

GW-9.4.2 Auxiliaries and Associated Electrical Equipment

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

GW-9.5 Reliability Test (8 hours)

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

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

I

I ,

r.

I
i-

a)
b)

c)

d)

Plant tripping due to above causes;
Failure to start-up/shut-down as and when required according to normal 
procedure;
Major defects to warrant plant shut-down or interruption for repair which 
would othenvise 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 respective plant site/s 
shall recommence after the Supplier has remedied the cause of defect.

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

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 
Supplier’s supplied equipment/component, i.e. failure to meet the guarantees 
and other requirements of the specification, shall be borne by the Supplier. The 
costs of witnessing the Factory Tests by NPC or its representative(s) as a result 
of re-test to be conducted on the equipment shall also be borne by the Supplier.

NATIONAL POWER CORPORATION
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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 faiied 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.

Issuance of the Certificate of Waiver of Tests Witnessing/Inspection for 
equipment required to be witnessed by NPC or its authorized representative(s) 
however, shall in no way relieve the Supplier of his responsibility to conform to 
the approved test procedures and the requirements of the Specifications.
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GW-10.0 TRAINING OF NPC PERSONNEL 

GW-10.1 General

I

t .

l...

I

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 systems such as 
mechanical and electrical equipment, auxiliary equipment and associated 
facilities, control and instrumentation system, maintenance and operational 
considerations.

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

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

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

Five (5) sets of materials Included in the training modules shall be turned over to 
NPC 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.

L
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GW-10.2 Operation and Maintenance Training at Site

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

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

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

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

c) Proper maintenance during long period of standby condition.

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

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

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

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

L.

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.

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

I

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

as specified in the relevant sections of this specification.

GW-11.2 Treatment for Shipping

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

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

L ,

L.-

L

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

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

All Internal surfaces of tanks shall be coaled 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 otherwise specified in the relevant sections of the specifications.

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

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

For internal surfaces for the receipt of oil, three (3) coats of paint having a 
phenolic-base or equivalent shall be applied. As minimum, first coat shall be 
applied with 80 microns DFT of zinc rich polyamide epoxy primer. Second and 
final coat shall be applied with 100 microns DFT polyamide epoxy for each coat. 
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.
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Equipment and auxiliaries which are shop-fabricated/assembled and have 
already been provided with final painting shall no longer require painting at the 
site except for painted surfaces which have been damaged during transport 
and/or installation works, shall require touch-up painting. Color of final painting 
shall be as designated and approved by NPC.

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

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

GW-11.4 Hot Dip Galvanizing

I

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

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

GW-12.0 SPARE PARTS AND TOOLS

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

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

GW-12.1 Spare Parts

The Supplier must have an established local Service Center (Owned or Officially 
Accredited) with experienced technical personnel that will promptly and efficiently 
cater to the repair, maintenance and spare parts requirements of the supplied 
unit/s during the warranty period.
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The Supplier shall supply, deliver and install as required (consumables are by 
supply and delivery only like filler elements, fan belts, lubricants, oils and 
coolants, injector tips, etc) all the spare parts including labor and travel time 
necessary for replacement or repair works during the warranty period. The 
supply shall include all the spare parts specified in the specification and 
Technical Data Sheets, and all other replacement parts required to sustain the 
operation of all the generating units during the warranty period. Quantity of 
specified/listed spare parts which are not sufficient and will require additional 
spares during the warranty period shall be provided by the Supplier at no cost to 
NPC.

r..

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 li - 
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 facilitate identification and retrieval.

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

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

GW>12.2 Tools and Appliances

The tools and appliances recommended by the manufacturer and are deemed 
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.

L
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I

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

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

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

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

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

i... GW-13.0 PACKING, SHIPMENT AND STORAGE 

GW>13.1 Packing/Crating

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

Equipment shall be completely drained of all water and thoroughly dry prior to 
shipment. When such draining requires removal of plugs, drain valves, etc., the 
Supplier shall make sure that these parts are re-inserted or reassembled prior to 
shipment. Other fluids (coolant, fuei 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.
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Flanged connections shall be protected by a 14 inch (13 mm) or thicker plywood 
disc, or suitable alternate, bolted to the face of the flange.

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

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

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

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

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

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

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

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

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

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

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

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

NATIONAL POWER CORPORATION

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

kgs
kgs

m3

All packages shall be fonvarded 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 handiing 
instructions with descriptions for periodic inspection and/or storage maintenance 
to ascertain that no deterioration will occur during storage.

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

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

GW-13.2 Shipment/Transport

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

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

The Supplier shall ship the materials and equipment on clear commercial bill of 
lading and the cost of all freight, insurance, shipping, handling and road transport 
charges shall be included in the Bid Price.
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Upon arrival of equipment and materials at site, NPC and the Supplier or their 
authorized representatives, shall jointly verify the plant equipment to be stored at 
site following the steps below:

a) Inspection and verification of the packing list;
b) Visual inspection of the condition of the packing and its surfaces; and
c) Partial opening of the crates and plastic sheet protection of the plant 

auxiliary equipment and diesel generating sets to verify the content and 
its physical condition and to check pilferage or damage during shipment 
and storage.

A record shall be prepared carefully noting all eventual shortages, defects or 
damages, signed by the Supplier and concurred by NPC. 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 dale the goods are ready for 
shipment.

GW-13.3 Storage

1 .

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

If the equipment and materials to be supplied by the Supplier will not be 
immediately required for Installation, 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.
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The Supplier shall treat the wooden equipment crales/packages and the soil 
under the equipment and immediate surroundings to make it impervious and 
toxic to subterranean termites, often referred to as while ants or “anay" by 
application of soil poison solutions. Materials to be used shall be a solution 
commonly used by licensed companies or entities engaged in pest control or 
pest eradication. Banned solutions must never be applied. Applications of the 
solution shall be in accordance with the manufacturer's recommendation.

GW.14.0 CLEAN UP

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

r.

GW-15.0 CERTIFICATE OF COMPLETION AND ACCEPTANCE

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

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

GW-16.0 GUARANTEE

8
I .4

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

However, if any generating set/s or plant system/s has been put into commercial 
operation even before the issuance of the Certificate of Completion, the warranty 
period of the particular generating set/s or plant syslem/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 syslem/s with the date 
stipulated thereon.
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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:
b) Conduct evaluation and assessment of operating parameters;
c) Make necessary adjustment on instruments and controls;
d) Perfoim/supervise necessary cleaning, repair, trouble shooting, parts 

replacement; and
e) Provide training and/or informative Instructions similar to items “a)" to 

“d)" above to NPC Plant Operation and Maintenance Personnel. Such 
training/instruction shall be conducted (Hands on) in such a way that 
NPC Plant O 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 warranty period which shall start upon receipt by the 
Supplier of NPC’s Notice of Request for Supplier's Repair Services. Hence, the 
warranty period is extended with the equivalent downtime attributable to the 
Supplier. Provided further that the release of the warranty bond/security is 
without prejudice to terms provided by Clause GW-15 and shall be done after the 
warranty period plus downtime attributable to Supplier, if any as certified by the 
concerned end-user.

Accordingly, the warranty bond shall be extended.

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

GW-17.0 MEASUREMENT OF PAYMENT

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

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

AW - ARCHITECTURAL WORKS
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SECTION VI - TECHNICAL SPECIFICATIONS

I

AW-1.0 GENERAL ARCHITECTURAL REQUIREMENTS

AW-1.1 General

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

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

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

AW-1.2 Submission of Samples

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

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

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

AW-1.3 Substitution of Materials

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

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.l. pipes, valves 
and fittings, plumbing and sanitary fixtures, building materials and finishes, 
paint and waterproofing, etc., without the required certificates.

AW>1.S 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 of water, gas and electricify 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 shail constitute fuil compensation for all labor, materials, equipment, 
tools and incidentals necessary for the completion of each work.

Unless otherwise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for General Architectural 
Requirements. Corresponding cost hereof shail be included in the unit bid 
price of reievant item(s) in the Schedule of Requirements.
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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 erection/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.

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/instaliation of one (1) unit, 20fl. 
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 all 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.

f) 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 for payment for Prefabricated Container House-shall be 
based on the corresponding contract unit price (set) unless otherwise 
specified in the Schedule of Requirements under the Architectural Works.

Payment will be made at the contract unit price for the item Prefabricated 
Container House, 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, 
materiais, 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 Minimum Compressive Strength of not less than 
4.48MPa average of the fine specimens or the requirements of the latest 
edition of the specification of ASTM C-129.

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") 0. C. every second course (maximum) 
anchored in filled cells.

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

a) Concrete studs, reinforced with one 12.7mm (1/2") diameter bar, shall 
be placed at both sides of all window and door openings.
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b) All horizontal reinforcement shall be tied to verticai reinforcement.
c) Reinforcement shall be as specified in Section “Structural Steel".

Cement shall be Portland cement of approved brand conforming to ASTM 
Specifications C150, Type I, or ASTM C595, TypelP.

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") long dowels. Embedding of anchor bolts, expansion shields, 
conduits, etc. shall be done as the erection progresses.

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

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

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

Unless othenwise specified In the Schedule of Requirements, no separate 
measurement and payment will be made for Concrete Masonry Works. 
Corresponding cost hereof shall be included in the unit bid price of relevant 
item(s) in the Schedule of Requirements.
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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 all labor, 
materials, equipment and other facilities and the satisfactory performance of 
all work necessary to complete all cement plaster finish.
Plaster mixture is applied in layers to masonry and reinforced concrete, 
surface to interior or exterior walls and ceilings.

AW*4.2 Materials

a) Portland cement conforming to the latest edition of ASTM Standards C- 
160 or C-595.

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

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

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

All internal 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 plaster should be 
followed scrupulously The NPC Representative should check whether they 
conform to end use of the plaster.
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I

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.

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

I

I

NATIONAL POWER CORPORATION

GDI
VI-AW-10



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST. AND 
COMMISSIONING OF 2 X SO KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

AW- 5.0 ROOFING AND SIDING SHEETS

AW- 5.1 General

I

I

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

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

AW- 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.

Unless otherwise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for Roofing and Siding Sheet. 
Corresponding cost hereof shall be included in the unit bid price of relevant 
item(s) in the Schedule of Requirements.
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AW'6.0 DOWNSPOUTS AND ROOF DRAINS

AW-6.1 Scope of Works

a) Downspouts

AW-6.2

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

b) Roof Drain

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

Measurement and Payment

I

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.

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

I
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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 
ali 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 - white, 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 sels/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.

Unless othem/ise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for Plumbing Fixtures. 
Corresponding cost hereof shall be included in the unit bid price of relevant 
item(s) in the Schedule of Requirements.
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TECHNICAL SPECIFICATIONS

CW - CIVIL WORKS

CW-1.0

CW-1.1

GENERAL CONSTRUCTION FACILITIES

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. The areas that may be used by the Contractor within 
the plant site shall be designated by the NPC.

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

CW-1.4 Water Supply

The Contractor shall, at his own expense, be responsible for the supply, 
Installation, operation and maintenance of a safe and adequate supply of 
drinking and domestic water. Whenever there is a possibility of contamination 
of the water supply for drinking and domestic purposes, chlorination or some 
other approved methods of sterilization shall be carried out. The installation 
and maintenance of these services shall be subject to the approval of the 
NPC.
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CW-1.5 Sewerage Disposal and Sanitation

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

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

CW-1.6 Fire Protection

CW-1,7

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

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

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

Construction Power

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

CW-1.8 Camp Security

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

CW-1.9 Construction Material Storage

The Contractor is required to put up warehouse(s) with capacities sufficient to 
store the construction materials required in the work. The warehouse(s) shall 
be specifically for this contract, notwithstanding his other facilities in the site 
that may serve the purpose.
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I
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, 
including its water supply system, electric distribution system, quarters, 
warehouses, shops, dining halls, commissaries, temporary shed and other 
facilities therein shall be removed by the Contractor. The site shall be cleared 
and cleaned as directed by the NPC.

CW-1.11 Measurement and Payment

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

CW-2.1 Scope

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

CW>2.2 Drainage and Dewatering

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

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

CW>2.3 Measurement and Payment

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

CW-3.1 Scope

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

CW-3.2 General Conditions

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

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

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

c) Properly manage debris and various waste generated during 
installalion/construction. such as the following;

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

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

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

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

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

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

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

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

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

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

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

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

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

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

CW-3.3 Measurement and Payment

No separate measurement and payment will be made for the Contractor’s 
compliance to the foregoing, The entire cost thereof shall be included in the 
various pay items in the Schedule of Requirements,
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CW-4.0

CW-4.1

CW-4.2

CW-4.2.1

t..

SITE GRADING

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.

Clearing, Grubbing and Miscellaneous Work

Clearing and Grubbing

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

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

CW-4.2.2 Miscellaneous Works

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

CW-4.3 Grading

CW-4.3.1 General

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

CW-4.3.2 Classification of Materials

All materials In grading work shall be unclassified regardless of the nature of
materials encountered during grading excavation and of materials used in 
grading fill. It is on the basis of unclassified material that Contractor shall 
determine his unit bid price for grading excavation and grading fill.
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CW*4.3.3 Stripping

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

CW-4.3.4 Excavation and Fill

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

The NPC may require the modification of slopes and grades according to the 
conditions actually encountered during excavation, but such change or 
modification shall not be construed to mean by the 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 shali be refilled, where required, with approved 
materials that shall be furnished, place and properly compacted at the 
expense of the Contractor.

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

Fill work shall not be started until the area has been inspected and approved
by the NPC after stripping. Grading fill shall be spread and compacted in
layers of 15 cm. loose volume and compacted w'th 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. HH y

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 143KPa. 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
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CW-4.3.5

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.

Slides

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

CW-4.3.6 Sllp-Outs

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

CW-4.4 Disposal

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

CW-4.5 Sources of Fill Materials

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
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Clearance Certificate (ECC) and the conditions set forth In Clause 3.0 - 
Environmental Requirements for Civil Works.

CW>4.7 Measurement and Payment

CW*4.7.1 Clearing and Grubbing

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

CW*4.7.2 Miscellaneous Works

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

CW-4.7.3 Stripping

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

CW-4.7.4 Grading Excavation

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

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

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

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

CW-5.1 Scope

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

CW-5.2 Materials

CW*S.2.1 Structural Excavation

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

CW-5.2.2 Structural Fill

a. Sand and Gravel Fill

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

I
L.

Sieve Designation 
(Square Mesh Sieves^

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

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

0.074 mm (No. 200)

Percentage by 
Weight Passing

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

b. Structural Earth Fill

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

CW-5.2.3 Special Foundation, if any

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

a. Lean Concrete

NATIONAL POWER CORPORATION
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I

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

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

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

CW-5.2.4 Structural Backfill

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

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

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

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

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.

I c. Drainage and Sewerage Pines 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 
tine.

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

NATIONAL POWER CORPORATION
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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

CW-5.4

CW-5.4.1

1. Structures, Other Than Pipes

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

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

2. Drainage and Sewerage Pipes

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

3. Water Supply Pipes

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

Measurement and Payment

Structural Excavation

Measurement for payment for structural excavation performed by the 
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.

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

No separate measurement and payment will be made for structural 
excavation. Payment will be made at the corresponding pertinent pay items 
with Structural Excavation in the Schedule of Requirements, which payment 
shall constitute full compensation for furnishing all labor and equipment 
necessary for excavation work and proper disposal of excess material 
excavated.

I

CW-5.4.2 Structural Foundation Fill

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

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

CW-5.4.3 Special Foundations

Measurement for payment for iean 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.

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

CW-5.4.4 Structural Backfill

I

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.

No separate measurement and payment will be made for structural backfill. 
Payment wll 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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I

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

I
( .

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 I 
for general construction which concrete is not in contact with soils or ground 
water and Type II for concrete In contact with soil or ground water. However, 
the use of Portland Pozzolan Cement Type IP meeting the AASHTO/ ASTM 
requirements may be allowed, provided that trial mixes shall be done and that 
the mixes meeting the concrete strength requirements of the AASHTO/ ASTM 
provisions, pertaining the use of Portland Pozzolan Cement Type IP. shall be 
adopted.

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

CW-6.3.2 Reinforcing Steel

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

L
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CW-6.3.3 Water

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

CW*6.3.4 Aggregates

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

I

CW-6.3.5 Formwork

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

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

CW-6.4 Storage of Materials

CW-6.4.1 Cement and Aggregates

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

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

CW-6.4,2 Reinforcing Steel

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

CW-6.5 Concreting

CW-6.5.1 General

CW-6.5.2

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

Formwork Construction

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

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

Formwork for concrete placed underwater shall be watertight.

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

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
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use of ties consisting of twisted wire loops to hold the forms in position will not 
be permitted.

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

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

Tolerance and Variations: The 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 AC! 347.

CW-6.5.3 Placing Reinforcement

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

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

CW-6.5.4 Mixing Concrete

Mixing of concrete shall conform to the requirements of ACI Code for 
Concrete Construction.
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CW-6.5.5 Placing Concrete

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

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

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

CW'6.5.6 Finishing Concrete

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 vWth 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 work. Blocks and bracing shall be removed at the time the 
forms are removed and in no case shall any portion of the wood forms be left 
in the concrete.

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

When concrete strength tests are to be used as basis for the removal of forms 
and supports, the compressive strength of concrete must meet the following 
minimum requirements:
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Min. Time Min.% Strenath
Centering under girders and 
beams

14 days 80%

Sides of beams and all vertical 
surfaces

1 day 70%

Floor Slabs 14 days 80%

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

CW-6.5.8 Curing and Protection

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

CW-6.5.9 Sampling and Testing of Concrete

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

The expense of making and curing all concrete specimens including the 
materials comprising the concrete specimens shat! 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 
average of any consecutive strength tests equals or exceeds the specified 
design strength (fc*). provided no individual test falls below the fc’ by more 
than 3.50 MPa(500 psi) if fc' Is equal or less than 5,000psi (35Mpa): or by 
more than O.IOfc. if fc’ is more than 5,000 psi (35Mpa).
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Concrete deemed to be not acceptable using the above criteria maybe 
rejected unless the Contractor can provide evidence, by means of core tests, 
that the quality of concrete represented by the failed test result is acceptable 
In place. Three (3) cores shall be taken in accordance with ASTM C42 and 
soaked for 24 hours prior to testing. Concrete in the area represented by the 
cores will be deemed acceptable If the average strength of the cores is equal 
to at least 85% of and no single core Is less than 75% of the specified 
strength.

CW-6.5.10 Tolerances and Repair for Concrete Construction

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

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

CW-6.5.11 Second Stage Concrete

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

CW-6.6 Measurement and Payment

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

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

No separate measurement for payment will be made for formworks of which 
the cost shall be included in concreting works.
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Unless Otherwise specified in the Schedule of Requirements, no separate 
measurement and payment wiii be made for Concrete. Corresponding cost 
hereof shall be included in the unit bid price of relevant item(s) In the 
Schedule of Requirements.
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CW-7.0 REINFORCING STEEL

CW-7.1 Description

This work shall consist of furnishing, fabricating, and placing of steel 
reinforcement of the type, size, shape and grade required in accordance with 
these specifications and in conformity vrith 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

L

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

CW-7.2.2 Sampling

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

CW-7.3 Construction Requirement

CW-7.3.1 Order List for Bent Bars

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

Shop Drawjnqs for Reinforcing Steel (ACI 3151: Indicate bending diagrams, 
assembly diagrams, splicing and laps of bars, shapes, dimensions and details 
of bar reinforcing, accessories and concrete cover. Do not scale dimensions 
from structural drawings to determine lengths of reinforcing steel.
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CW-7.3.2 Fabrication

CW-7.3.4

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 Bmm® to 20mm4> inclusive 
Bars 25mm<t3 and 28mm<3>
Bars 32mmO and greater

D=6d
D=8d

D=10d

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

CW-7.3.3 Protection of Material

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

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

Placing and Fastening Reinforcement & Miscellaneous Material fACI- 
301) '

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

Ec,
NATIONAL POWER CORPORATION VI-CW-26



BID DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST. AND 
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR M0L0CA80C DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

I
I

where spacing is less than 30 mm in each direction, when alternate 
intersections shall be tied. Ties shall fasten on the inside.

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

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

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

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

d.

e.
f.

Height of bottom bars 
Lengthwise positioning 
Spacing bars in walls and 
solid slabs
Spacing bars in beams and 
footings
Height of top bars 
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
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the concrete is placed. Anchor bolts for machines shaii be set to templates, 
shall be plumbed carefully and checked for location and elevation with an 
instrument, and shall be held in position rigidly to prevent displacement white 
concrete is being placed.

CW-7.3.5 Splicing

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

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

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

I\ .

I

Splice Type Grade 40 Min. Lao

Tension
Compression

24d
20d

But Not Less Than

300mm
300mm

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

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:

Desionation Size fmmi Weioht fka/m1
#2 6 0.222
#3 10 0.616
#4 12 0.888
#5 16 1.579
#6 20 2.468
#8 25 3.854
#9 28 4.833

#10 32 6.313
#11 36 7.991

I

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

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

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

L-.
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CW-8.0

CW-8.1

STRUCTURAL STEEL

General

CW-8.1.1

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

Submittals

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

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

Certificates of Conformance for the following:

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

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

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

CW-8.1.2 Delivery and Storage

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

CW-8.2 Materials

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

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

CW-8.2.1 Steel

Materials shall conform to the respective specifications specified herein. 
Materials not othervwse 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

I

I

CW-8.2.2 Bolts, Nuts and Washers:

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

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

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

Washers: ANSI B18.22.1, Type B

CW-8.2.3 Accessories:

Welding electrodes and steel structural members shall use:

Rods E70XX electrodes
Non-shrink Grout ASTM C827, non-metallic
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CW-8.3

CW-8.3.1

Execution

Fabrication

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

i
I

I
I

CW-8.3.2 Welding of Structural Steel Work:

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

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

CW-8.3.3 Shop Painting

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

Shop prime coat surfaces as soon as possible after cleaning. Apply one coat 
of inorganic zinc to a minimum dry film thickness of 100 microns.

• Field painting: When the erection 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 vrith scratch 
and notch marks. Do not locate erection markings on areas to be welded. Do 
not locate erection markings in areas that will decrease member strength or 
cause stress concentrations.
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CW-8.3.4 Erection

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

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

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

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

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

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

Any structure that does not conform shall be repaired, removed and/or 
erected anew by the 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

I

I

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; 
unfilied craters; gas pockets; undercuts; overlaps; size and insufficient throat 
and concavity. Inspect the preparation of groove welds for adequate throat 
opening and for snug positioning of backup bars.

Non-Destructive Testing'l: 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.
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magnetic particle testing shall be used only in areas inaccessible to either 
radiographic or ultrasonic testing. Retest defective areas after repair.

I

CW-8.4 Measurement and Payment

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

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

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

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 
shall design and furnish all materials, labor, equipment and tools to construct 
all reinforced concreting and relevant works based on the approved drawings 
or as directed by NPC.

CW-9.2 Design and Construction

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

The minimum design parameters to be considered by the Contractor are as 
follows:

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 grave! 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 shall be based on latest edition of NSCP.
6. Concrete pad or pedestal shall extend 150 mm beyond the equipment 

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

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

8. Anchor boll 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 bolls 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.

1 Not jppliCJWi* on non-cnticjl strvctures/joints and as directedYe^^mred by NPC Design Engineer.
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CW-9.3 Measurement and Payment

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

I

I

I
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CW-10.0 CONCRETEWALK

CW-10.1 Scope

In accordance with the plans and these specifications, the Contractor shall 
furnish all materials: labor, equipment, tools and construol complete the 
combination curb, gutter and concretewalk.

CW-10.2 Materials

CW-10.2.1 Bedding

Bed course for the combination concrete curb, gutter and concretewalk shall 
be aggregate sub-base same as used in concrete pavements.

CW-10.2.2 Concrete

Concrete shall be 17.24MPa or as indicated on the drawings.

CW-10.2.3 Reinforcing Steel

Reinforcing Steel Bars shall conform to the requirements of PNS 49:2002 for 
Grade DSB-275.

CW-10.3 Construction

CW-10.3.1 Foundation Preparation

Prior to placing the bedding for the concrete curb, gutter, and concretewalk 
the foundation shall be prepared by compacting and bringing it to unyielding 
or firm surface. Compaction shall be attended by either wetting or drying, as 
the case may be, to attain satisfactory compaction of the foundation.

I
I

CW-10.3.2 Bedding

The bedding upon which the curb, gutter and concretewalk rest, shall be 
compacted to a firm, even surface.

CW-10.3.3 Placing Concrete

Mixing, placing, finishing and curing concrete shall conform 
requirements of ACI Code for Concrete Construction.

to the

The curb, gutter and concretewalk shall be constructed to the section and 
dimensions shown on the drawings. The curb and gutter shall be constructed 
in uniform sections and, unless otherwise directed, each section shall not be 
more than five (5) meters in length except where shorter sections are required 
for closure, but no section shall be less than two (2) meters tong. The 
sections shall be separated by sheet templates set perpendicular to the face 
and top of the curb and gutter. The templates shall be approximately 3 mm in 
thickness, of the same.

r
L

NATIONAL POWER CORPORATION m VI-CW-37



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST, AND 
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

I

CW'10.4 Measurement and Payment

CW-10.4.1 Concrete

Measurement for payment will be based on the number of cubic meters of the 
concrete curb and gutter combination and concretewalk, completed and 
accepted. Payment will be made at the contract unit price for the item, 
Concrete Curb and Gutter, Concretewalk, in the Schedule of Requirements.

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

CW-10.4.2 Bedding

Measurement for payment will be based on the number of cubic meters of 
bedding materials, placed, compacted and accepted. Payment will be made 
at the contract unit price for the Item, Aggregate Sub-base, In the Schedule of 
Requirements.

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

CW-10.4.3 Reinforcing Bars for Concretewalk

Measurement for payment for Reinforcing Steel (except reinforcing steel, 
which shall not be measured for separate payment) will be based on the 
number of kilograms placed and accepted.

Payment will be made at the corresponding contract unit price for the various 
items of Reinforcing Steel in the Schedule of Requirements, which payment 
shali constitute full compensation for furnishing, scheduling, cleaning, cutting, 
bending and placing reinforcing steel.

Unless othenMise specified in the Schedule of Requirements, no separate 
measurement and payment will be made for Reinforcing Bars. 
Corresponding cost hereof shall be Included In the unit bid price of relevant 
item(s) in the Schedule of Requirements

I
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CW-11.0

CW-11.1

DRAINAGE SYSTEM AND APPURTENANT STRUCTURES

Scope

CW-11.2

CW-11.2.1

I

In accordance with the specifications contained herein, the Contractor shall 
furnish all materials, labor, equipment and tools, perform all required 
excavation and backfill, install all pipes and construct canals and ditches, as 
the case may be, where indicated on the drawings or where directed 
conforming with the lines and grades as established in the 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, drain pits, drainage outlets, etc. as well as joints 
and connections as may be required to complete the system.

Materials

Non-Reinforced Concrete Drainage Pipes

Non-reinforced concrete drainage pipes shall meet the requirements of ASTM 
C14-68.

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-11.2.2 Reinforced Concrete Drainage Pipes

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

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

CW-11.2.3 PVC Pipes

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

CW-11.2.4 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’11.2.5 Bedding Material

A. For Stable Soil and Rock Foundation

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

B. For Unstable Foundation

CW-11.3

CW-11.3.1

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*11.3.2 Concrete Canal

CW-114

CW-11.4.1

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-11.3.3 Appurtenant Structures

Appurtenant structures like street inlet, street inlet-catch basin combination, 
manhole, catch basin for downspouts, catch basin for intersecting perforated 
PVC pipes, septic tank, drain pits, 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 othenwise 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
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dimensions shown on the drawings, or as directed by the NPC. No pipe over 
45.7 cm (18*) in diameter shall be laid on concrete bedding until seven (7) 
days have been elapsed after placing the concrete bedding. Pipes under 
45.7 cm (18") in diameter may be laid after five {5) days elapsed after placing 
the concrete bedding.

Ail 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>11.4.2 Non>Reinforced and Reinforced Concrete Drainage Pipes

Whenever possible, concrete pipes shall be handled and installed with the aid 
of mechanical equipment and not just rolled or pushed into the trench from 
the bank. For small pipes, rope slings may be placed at both ends of the 
pipes and the rope slowly paved out until the pipe rests on the trench bed. 
proper and careful handling and laying should be observed at all times to 
prevent unnecessary structural damage to the pipe, especially at the pipe 
ends.

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

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

CW-11.5 Measurement and Payment

CW*11.5.1 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 ail labor, materials, 
equipment and tools necessary for the construction of the concrete canal 
including attendant excavation and backfill.

NATIONAL POWER CORPORATION m VI-CW-41



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST. AND 
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

CW-11.5.2 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, completeiy 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*11.5.3 Appurtenant Structures

Measurement for payment of appurtenant structures like street inlet, street 
inlet-catch basin combination, manhole, catch basin for downspouts, septic 
tank, drain pits, 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-11.5.4 Bedding

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

Payment will be made at the corresponding contract unit price for the item. 
Sand Bedding for Pipes, and item, Concrete Cradle for Pipes, in the Schedule 
of Requirements, which payment shall constitute full compensation for 
furnishing all labor, materials, equipment and tools necessary to complete the 
items.
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CW-12.0 PERIMETER FENCE AND VEHICULAR/PEDESTRIAN GATE

CW-12.1 Scope

In accordance with the specifications contained herein, the Contractor shall 
furnish all labor, materials, equipment and tools for the construction of 
rockwall, grouted riprap and perimeter fence with or without retaining wall to 
the length or extent shown on the drawng 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 
Section CW*6.0 - Concrete. Class of concrete shall be 20.7MPa or as shown 
on the drawings.

CW-12.2.2 Concrete Hollow Blocks (CHB)

Concrete hollow blocks shall be 150 mm x 200 mm x 400 mm (6”x 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-12.2.3 Fine and Coarse Aggregates and Water

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

CW-12.2.4 Galvanized Barbed Wire

Barbed wire shall consist of three (3) strands of 2.7mm0 heavy galvanized 
wire with 2.2mm0 four-point barbs. It shall be of the coating class as 
specified in the drawings.

Individual wire specimen shall stand being bent cold through 180° without 
fracture on the wire and without flaking off of the zinc coating.

CW-12.2.5 Structural Steel (Vehicular/Pedestrian Gate)

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

Steel square bars shall be used as the main frame of the gate. The other 
lower sizes as shown/indicated In the bid drawings shall be as the secondary 
frames of the gate.

U
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All tubular steel for Pedestrian and Vehicular gate including railings/grills shall 
be hot-dipped galvanized.

CW-12.3 Construction

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

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

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

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

c. Mortar Proportions

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

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

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

e. All welding work shall conform to the Specifications for Welded 
Highway and Railway Bridges of the American Welding Society 
(AWS).

Galvanized surfaces to be painted, in addition to being cleaned with 
mineral spirits or other solvents, will require surface treatment to which 
paint will adhere. The galvanized surfaces, therefore, shall be coated 
with a solution of 7.5 grams of copper sulfate to a liter of water.
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allowing the coating to remain on the surface of at least twelve (12) 
hours, and dusting off with stiff brushes.

Surfaces to be painted shall be clean, dry, smooth and free from dust, 
rust, grease or oil. Suf^cient time shail 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. Ail work shall be done 
with high quality workmanship, leaving finished surfaces free from 
runs and sags.

CW*12.4 Measurement and Payment

CW-12.4.1 Perimeter Fence Without Retaining Wali

Measurement for payment for perimeter fence without retaining wail will be 
based on the number of linear meters of fence constructed and accepted or 
as indicated In the Scheduie of Requirements.

CW-12.4.2 Perimeter Fence with Retaining Wall

Payment for fence will be made at the contract unit price for the item, CHB 
Perimeter Fence and Retaining Wall or as specified In the Schedule of 
Requirements which payment shall cover all cost of furnishing all labor, 
materials, equipment and tools necessary for the construction of the fence 
and retaining wall. Including reinforced concrete posts, walls, footings and 
retaining walls (if any), weep holes with sand and gravel fillers, barbed wire 
and anchorage, excavation and backfill.

CW-12.4.3 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.

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

CW-12.4.4 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-13.0 SECLUSION FENCE

CW-13.1 Scope

In accordance with the specifications contained herein, the Supplier shall 
furnish all labor, materials, equipment and tools and shall construct the 
seclusion fence including vehicular and pedestrian gale to the length or extent 
shown on the drawings or as established in the field.

CW-13.2 Materials

CW>13.2.1 Cement and Reinforcing Steel

Cement and Reinforcing steei 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'13.2.2 Heavy Galvanized Cyclone Wire

The material 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 shail 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 shali be hot-dip galvanized. Fabric that is 
zinc coated before waving may be either electronicaliy 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 shali 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 from the outside end of the sample rolls representing 
the lot. If any specimen tested fails 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 shali meet the requirements 
in every respect, otherwise the lot represented by the sample may be 
rejected.

CW-13.2.3 Fine/Coarse Aggregates and Water

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

CW-13.2.4 G.l. Pipes

Galvanized iron pipes for the seclusion fence and gates shall conform to 
ASTM A120.

IJ
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CW-13.2.5 Structural Steel

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.

CW-13.3 Construction

a) Excavation, backfilling and concreting work shall be in accordance 
with the applicable provisions of Section CW-5.0 - Structural 
Excavation, Fill and Backfill and Section CW-6.0 - Concrete.

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 weldirig work shall conform to the Specification for Welded 
Highway and Railway Bridges of the American Welding Society 
(AWS).

CW>13.4 Measurement and Payment

CW*13.4.1 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.

L,
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CW-14.0

CW-14.1

STEEL POLE WITH CROSS-ARMS AND BRACES

DESCRIPTION

CW-14.2

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

POLE REQUIREMENTS

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

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

Steel Material ASTM A572 ASTM A572 ASTM A572 ASTM A572
Tip Diameter 200 mm 200 mm 200 mm 150 mm
Butt Diameter 320 mm 300 mm 260 mm 240 mm
Thickness 4 mm 4 mm 4 mm 4 mm
Shape Octagonal Octagonal Octagonal Octagonal
Minimum Yield 
Strength

345 MPa 345 MPa 345 MPa 345 MPa

CW-14.3

The tip and butt shall be covered with plate similar to body thickness.

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

Hole location and diameters for steel poles and cross-arms/braces shall be 
referred to Electrical drawings.

All structural steel, bolts, nuts and washers shall be hot-dip galvanized after 
fabrication in accordance with ASTM A123 with minimum zinc thickness of 85 
microns. Exposed welds shall be mechanically cleaned.

POLE ERECTION

The Supplier shall use standard and accepted practice and method of 
erecting the poles depending on their location. The Supplier shall excavate 
holes for poles setting to a depth indicated below:

Depth of Pole Setting
Length of Poles In Earth InF ock

Meter Feet Meter Feet Meter Feet
12.20 40 1.80 5.9 1.22 4.0
10.67 35 1.65 6.4 1.22 4.0
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9.15 30 1.52 5.0 1.22 4.0
7.62 25 1.40 4.6 1.22 4.0

All holes shall be dug in the correct locations and shall be large enough to 
provide for the use of tamping bars all around the poles to the full depth of the 
holes.

CW-14.4

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 60% 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.

MEASUREMENT AND PAYMENT

Measurement for payment for steel pole shall be based on the total quantity 
of steel pole supplied, erected and accepted by NPC.

Measurement for payment for cross-arms and braces shall be on lot basis of 
cross-arms and braces supplied, installed to the respective poles and 
accepted by NPC.

Payment will be made at the contract unit price for the items, Steel Pole and; 
Steel Cross-arms and Braces in the Schedule of Requirements, which 
payment shall constitute full compensation for furnishing of all materials, labor 
and hardwares and accessories necessary to complete the items.
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PART I - TECHNICAL SPECIFICATIONS 
MW MECHANICAL WORKS 
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MW - MECHANICAL WORKS

I

I

I

MW-1.0 GENERAL

The Work to be done under this section shall include the furnishing of all 
labor, materials, equipment, tools and other incidentals for all mechanical 
works enumerated hereunder or as 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 50 kW of Modular 
Diesel Gensets, Associated Electrical Equipment and Balance of Plant for 
Molocaboc DPP Under Electrification of New Areas in Negros Occidental as 
described in Clause GW-1.0: General of the General Works.

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

The work shall be performed and completed in accordance with generally 
■ ^ accepted modern practice In the design, supply, delivery, installation, test and

commissioning of mechanical equipment and associated works for the safe 
and reliable operation of 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.

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 50 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 ail the 
supplied equipment, and all other essential Information of the equipment to be 
supplied under this contract.

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

L
NATIONAL POWER CORPORATION Vi-MW-1



I

I

BIO DOCUMEI-JTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 2 x SO KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

MW-3.0

MW-3.1

GENERAL MECHANICAL WORKS REQUIREMENTS 

General

I

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

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

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

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

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

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

MW-3.2 Equipment Foundation

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

I
L. j
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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 wilt prevent damage to the equipment and 
foundation. The equipment shall be positioned on a location as shown on the 
drawings and shall be leveled and checked true to grade and alignment 
before final grouting. The Supplier shall strictly adhere to the installation 
procedures/manuals provided by Manufacturers of the equipment.

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

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

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

MW-3.3

MW-3.3.1

Piping System 

General
r

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

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

Piping shall be properly arranged such that it will result in neat appearance 
and convenient to operate and maintain. Items requiring periodic attention 
shall be readily accessible from floors or platforms. Pipe shall neither 
obstruct passageways of any kind nor interfere with access to other valves or 
equipment.

NATIONAL POWER CORPORATION
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The Supplier shall install the piping system in a thorough manner and with 
good workmanship, in accordance with the construction drawings and 
specifications or as directed by NPC.

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

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

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

Where 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.

Ail 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 drav/ings.

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

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

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

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

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

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

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

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

MW-3.3.2 Pipe and Fittings

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

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

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

Pipe fittings for 65 mm pipes and above shall be seamless, butt weld, 
rninimum of schedule 40 conforming to ASTM A 234 Gr. WPB with 
dimensions to ANSI B16.9. Fittings for 50 mm pipes and below shall be 
forged, socket weld or threaded (minimum of 3000 lb and 2000 lb rating, 
respectively) and conforming to ASTM 105 with dimensions to ANSI B16 11
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I

Malleable iron, galvanized screwed fittings conforming to ANSI B16.3 
(Malleable iron threaded fittings, Class 150) may be used for Potable Water 
System.

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

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

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

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

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

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

MW-3.3.3 Piping Accessories

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

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

MW-3.3.4 Drains and Vents

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

Where practicable, all pipelines shall be sloped In the direction of flow and 
shall be adequately trapped at low points and vented at high points in the pipe 
runs.
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The minimum valve size for vents and drains shall be 15 mm nominal 
diameter. In general, the piping for drain and vents shall be the same 
material as the main lines.

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

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

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

MlV-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 moverfient 
of piping caused by thermal expansion and contraction. The desigri of 
elernents for supporting or restraining piping systems, or components thereof. • 
shali 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 ss 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 shai! be 
capable of taking the entire load. , . : ,

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

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

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

\ Temporary construction supports shall not be welded to the pipe except with 

I approval of NPC and shall be attached in a manner that will not damage the
i pipe. These supports shall be completely removed upon completion of

construction. r

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

MW-3.3.6 Welding

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

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

Welding, preheat and post-weld 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 
othenvise approved by NPC.

Where weld metal is deposited in successive layers, each layer shall be 
thoroughly peened before the next layer is applied.

Particular care shall be taken in aligning and separating the edges of the 
members to be Joined by butt welding so that complete penetration and fusion 
at the bottom of the Joint will be ensured.
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Pipe and tubing shall be accurately cut to measurements shown on the 
drawings by proper means such as machining, grinding or by thermal cutting. 
Burrs shall be removed by reaming.

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

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

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

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

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

MW-3.4 Valves and Accessories

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

The Supplier shall select valves, valve drives and accessories which are 
suitable for the operating conditions of the systems in which they are to be 
used, and shall be responsible for the pressure and temperature ratings of the 
selected components. The selected components shall meet the requirements 
of trouble free and safe operation under maximum load, part load and 
transient conditions.

Generally, all valves shall be leak-proof in either flow direction (except for 
non-return valves) when the nominal pressure is applied.

Valves, valve drives and accessories which are of similar make, size and type 
shall be interchangeable with one another. The Supplier shall standardize the 
types and the sizes of the valves as far as possible, in order to facilitate 
maintenance and limit the stock of spare parts. The manufacturer of valves 
shall be well known.

All regularly operated isolation valves and control valves shall be accessible 
from a permanent floor or access platform.
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MW-3.5

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

All valves shall be located and designed so that the maintenance and change 
of valve internals is possible without removing the valve casing from the pipe.

The stems of all valves for outdoor service shall have weatherproof protection 
covers of approved construction.

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

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

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

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

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

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 below shall be made of bronze or stainless 
steel, rising stem, union bonnet, inside screw, solid wedge or plug type disc, 
with screwed or flanged ends. Valves installed in valve boxes shall have 
flanged ends for easy replacement or If valves with screwed ends are used, 
appropriate unions shall be installed.

Valves of all sizes shall have a rating of not less than Class 150.

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

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.

NATIONAL POWER CORPORATION VI-MW-10



(s:d;DOCuments

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 2 x 50 KV/ MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

 VlsP21Z1296Se

MW-3.6

S.IV.'- . '

MW-4.0

MW-4.1

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

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

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

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

Drives and Gears

All moving parts of machinery including shafts, couplings, collars, projecting 
key heads, gear wheels, rope/belt-drives shall be completely guarded to 
provide full protection. All set screws on revolving shafts shall be countersunk 
or, .suitably protected. The guards shall be of approved design and shalhbe 
fitted, where necessary, with inspection doors/openings. All guards shall be 
arranged so that they can be removed without disturbing the parts of the 
gpars 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 pbsilioniby means^of 
keys, they shall be accessible for tightening or removal. All keyways shall be 
machine cut. Couplings and collars shall be the shrouded or protected-type 
free from projections of any kind.

All • bearings shall be mounted in dustproof housings. Base of bearing 
supports shall be machined and shall rest on machined-surfaces.

GENSET AND AUXILIARY EQUIPMENT 

General

The Diesel Engine-Generator Units shall be designed and manUfactufed for 
maximum safety and reliability in accordance with ISO 9001 quality 
sp'bcifications. • •

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
f) Rated Speed
g) Fuel Consumption at 100% load 

(guaranteed)

50 kW ' ■
240 V 
0.80 
60 Hz
single phase 
1800 rpm
0.34 L/kW-hr(max.)
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Specified Reference Site Conditions
• Total Barometric Pressure 
■ Air Temperature
• Charge Air Coolant Temperature 
° Relative Humidity

100 kPa 
40 °C 
40 °C 
80%

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

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

Each 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 
C10%) overload for a period of one (1) hour in every twelve (12) hours 
operation.

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

The Diesel engine-generator sets shall be of the same brand and model per 
rating.

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

Each diesel engine shall be directly coupled to the generator and shall be 
designed for installation within an enclosure which is weatherproof and sound 
attenuated to conform with the requirements of Clause GW-3.3 of the General 
Works specification and Clause MW-4,7 of this specification.

Each unit shall be complete with all auxiliary equipment required to operate 
the unit including generator control and protection panel (GCPP). The GCPP 
shall be supplied separate from the unit which will be installed inside the 
containerized/pre-fabricated control room and shall be in accordarice 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 ori the 
engine skid per manufacturer’s standard, except otherwise specified. 
Monitoring/metering devices on the local panel mounted on the engine skid 
shall have simultaneous reading with those on the GCPP during operation.

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

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

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 the approval of NPC. The Supplier shall supply all anchor/machine 
bolts, special tools and accessories required for mounting/installation of the 
generating set/s including structural steel supports and appurtenances for 
auxiliary equipment. The engine foundation shall be designed such that 
waste oil water can be collected and to be discharge/interconnected to the 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 othenvise 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.
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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.

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

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

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

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

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

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

All 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.
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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 
and charge air cooler, electronic governor, direct fuel injection, capable of 
operating the type of fuel oil specified In this specification without entailing 
frequent maintenance and replacement of engine components other than the 
scheduled maintenance at fixed interval.

The engine shall be operated at a rated speed of 1800 using Distillate Fuel 
No. 2 under the site conditions specified in Clause GW-3.0 of the General 
Works specification. However, for the purpose of determining the 
guaranteed prime power output and guaranteed fuel consumption of the 
Diesel Engine Generator units, the Specified Reference Site Conditions 
described in Clause MW-4.1 shall be used.

MW-4.2.2 Crankcase and Cylinder Block

The crankcase and cylinder block or blocks shall be of high tensile strength 
cast iron and stressed relieved prior to any machining works. The block shall 
be of ample strength and stiffness, and be of proven design. The crankcase 
block shall Incorporate mounting feet for boiling 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.
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MW-4.2.5 Piston and Connecting Rods

The pistons shall be designed to withstand the temperatures and pressures 
encountered and machined to produce the correct shape under normal 
operation and incorporate a proven combination of compression, oil control 
and scraper rings. The rings shall be treated by chromium plating or 
otherwise for long life. The gudgeon pin shall be hardened and ground and 
positively restrained within the piston boss.

The connecting rods shall be of high tensile strength forged steel construction 
and incorporate a removable end cap which shall be interlocked and/or 
dowelled to the rod. The piston and connecting rod shall be removable either 
through the cylinder bore or through crankcase doors.

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

MW>4.2.6 Fuel Injection

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

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

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

MW-4.2.7 Crankshaft and Camshaft

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

MW-4.2.8 Fuel System

The basic specification for the diesel fuel oil to be used by the diesel engine 
units shall be as specified in Clause GW-3.5 of the General Works 
specifications.
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Although the specified fuel specification is the base specification that will be 
used for Performance Test, NPC prefers that the engine be able to run on a 
wide range of fuels.

Bidders shall stale the range of fuel specifications for satisfactory operation of 
the engine.

A fuel system shall be furnished to regulate fuel flow to maintain constant 
rated engine speed regardless of load variations.

The fuel system shall include separate elevated fuel day tank, electronic 
engine governor, direct fuel injection, fuel metering equipment, primary 
filter/strainer, secondary filter/strainer as required per manufacturer’s 
standard, necessary valves, relief valve, pressure gauges and fuel cut-off 
valves.

I

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

Stainless steel simplex strainer with minimum 60 mesh size and stainless 
steel filler 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, 50 liters per minute @ 10 meters 
discharge head cast iron double acting rotary hand pump with flexible hose of 
appropriate materials and size, instruments and other accessories as shown 
on the bid drawings. The fuel day tank shall be provided with high and low 
level alarm contacts for annunciation in the generator control and protection 
panel.

The fuel oil day tank shall be a shop-fabricated, all welded construction, 
rectangular or any approved shape and shall be designed and constructed in 
accordance with the requirements of applicable standards complete with 
manholes; inlet and outlet nozzles: and nozzles for vent, overflow, drain, 
sounding, level gauge and switches. Included in the supply of the day lank 
are its structural steel supports with sufficient height as required by the diesel 
engine operating system or as recommended by the engine manufacturer and 
complete with mounting/anchor bolts. The structural steel supports shall be 
pre-fabricated ready for assembly at site. The tank material shall be of carbon 
steel conforming to ASTM A36 or approved equal with minimum shell 
thickness of 5 mm. Nozzles shall be fitted with flanges, raised face 
conforming to ANSI B16.5. The tank shall be provided vwth an interior and 
exterior coating. The supply shall include all the necessary materials for fixing 
and installation.

MW>4.2.9 Lubricating Oil System

The lubricating system shall be of forced-feed type to supply oil under 
pressure to all working points such as main bearings, crank pins bearings, 
piston, piston rings and pins, camshaft drive and other moving parts.
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The lubrication system shall incorporate full flow oil filtration, thermostatic 
valve, pressure and temperature indicators, system pressure regulator, oil 
cooler, gear-driven pressure oil pump, oil sump and may include a gear- 
driven scavenge oil pump.

Oil Pressure switches shall be provided to prevent the engine from increasing 
speed above idle if the oil pressure Is below normal and closes down the 
engine if satisfactory pressure is not achieved within a given period,

On start-up, adequate lubricating oil shall be supplied to the engine and 
turbo/supercharger bearings. If required, a DC motor-driven pre-lube oil 
pump shall be provided. The DC motor shall be fed from the 12 or 24 volt DC 
system to be supplied by the Supplier.

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

MW-4.2.10 Cooling System

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

The system shall comprise all necessary valves, integral pipe works on the 
engine, lubricating oil and charge air coolers, radiator, cooling water pump, 
expansion tanks as applicable, thermostatic valves and instruments such as 
thermometers, pressure gauges and switches, water level detectors and other 
necessary protection devices.

The cooling water pump shall be engine mounted gear driven of sufficient 
capacity to prowde engine jacket water cooling, lubricating oil and charge air 
cooling when the unit is delivering full-rated load under the specified 
conditions.

The radiator shall be designed to permit easy maintenance and cleaning of 
the Interior and preferably vertically mounted. Radiator shall be of industrial 
finned tube type for closed circuit cooling system. It shall be equipped with an 
engine driven blower type fan complete with fan guard and the fan belts shall 
have a tension adjustment and belt guard. The radiator fan shall have 
sufficient capacity to maintain the desired cooling requirements of the diesel 
engine. Ball tap valve of bronze material shall be provided to interconnect 
feed fresh water Into the cooling water system or expansion tanks, if 
applicable.
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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-destruclively tested by x-ray or other 
approved method.

The framework of the radiator and other steel parts except machined surfaces 
shall conform to ASTM A36, hot-dipped galvanized, with a minimum 
application rate of 600 g/m2. Bolts and nuts used for the structural parts shall 
also be hot-dipped galvanized. A flexible connecting section shall be 
provided between the radiator and discharge louver frame.

MW-4.2.11 Intake Air and Exhaust System

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

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

The exhaust system shall be constructed of corrosion and heat resisting 
material conforming to ASTM A 106 or approved high grade material suitable 
for the exhaust temperature of the unit. Exhaust system shall include 
residential type silencer, stainless steel expansion bellows, tail end pipe 
terminating in a horizontal plane and cut at a 45° angle or per manufacturer's 
installation standard, and necessary bracing needed for mounting to prevent 
transmission of engine vibration to the enclosing structure, ^haust 
pipe/silencer installed within the enclosure shall be thermally insulated. 
Exhaust silencer shall preferably be installed Inside the enclosure, except 
otherwise installed per manufacturer’s standard/recommendalion and 
approved by NPC.

Exhaust gas pipe shall be provided with flanged connection and mounting 
supports, and all the required connection bolls, nuts, washers and gaskets. 
For modular generating sets installed at available space within the existing 
powerhouse, extension of exhaust pipe complete with expansion joints, spring 
hangers, pipe supports and associated structures, pipe fittings and 
accessories, and pipe insulation for pipe inside the powerhouse shall be 
provided by the Supplier.

A suitable size of turbochargers for ample supercharging shall be provided 
complete with axial turbine wheel, centrifugal compressor, gas inlet casing, air 
filtration and lubricating system.

MW-4.2.12 Starting System

Each 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.
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Electric cranking motors shall be heavy-duty, with capacity to crank the 
engine at sufficient speed to start when conditioned to, and in an ambient 
temperature of 40°C, in conjunction with the specified range of fuel and 
lubricants. The drive mechanism for engaging the starting motor with the 
engine flywheel shall be inherently designed to operate and release without 
the application of heat. Starting system including battery shall be adequate to 
crank the engine for a minimum of three (3) cranking periods without 
overheating. Each cranking period shall consist of 30 seconds of constant 
cranking followed by a 2-minute rest. To protect the engine and electric 
cranking motors, Over Crank and Failure to Crank relays shall be provided to 
prevent excessive cranking period and cranking stress, respectively.

Storage battery shall be lead acid type 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.

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.

MW-4.3 Generator

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

MW-4.4 Governing system

The engine speed shall be controlled by 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 svwtching between isochronous or droop speed 
regulation remotely. The frequency at any constant load, including no load or 
idling during start-up, shall remain within a steady state band width of rated 
frequency. The engine governor shall be provided with a generator loading 
control unit.
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The Governing system shall have at least the following response 
characteristics or better:

Load Variations 
at rated speed

Maximum change of 
speed as a percentage 

of rated speed

Maximum recovery 
time to within steady 

state tolerance 
(seconds)

- a) On full load 
rejection

Temporary change 15% 15

-
Permanent change 

Dependent on droop 
Setting

- b) On a change of 
load, both on

Temporary change 4% 5

and off, by any Permanent change -
- step of 25% of 

the rated load
Dependent on droop 

Setting

The steady load speed band shall not exceed 1% of the rated speed. The 
speed droop shall be adjustable from 1 to 8 percent.

The governing system shall allow safe manual, local and/or remote control of 
the no-load, non-synchronized running of the engine from 90% to 110 % of 
nominal speed to allow synchronizing of the generator.

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

MW-4.5 Control and Instrumentation

The controls and monitoring of the generating set shall generally be 
performed remotely from the generator control and protection panel (GCPP) 
to be installed inside the containerized/pre-fabricated control house, but 
selective monitoring/metering with start, stop and emergency slop push 
buttons shall also be provided in the local panel mounted on the engine skid 
or at appropriate location within the modular generating set. These selective 
monitoring/metering Instruments shall have simultaneous reading with those 
on the GCPP during operation. The GCPP shall conform to the requirements 
specified in the pertinent Electrical Works Specifications.

The diesel generator unit’s control system shall be designed for remote start
up and speed control including automatic and manual control. It shall be 
equipped with all necessary instrumentation to provide adequate monitoring 
of the unit under all operating conditions including “standby’. The GCPP shall 
conform to the requirements specified in the relevant Electrical One Line 
Diagram.

The generating sets shall also be tripped manually from the GCPP or from the 
engine in case of emergency.
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Instrumentation selected shall be suitable for the application per 
Manufacturer’s standard subject to approval by NPC including those specified 
in the relevant sections of these specifications. Process fluid corrosion 
effects, pressure surge and ambient temperature ranges shall be considered 
in material and housing selection so as to provide safe design margin.

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

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

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

The lockable safety glass viewing window located at the genset enclosure 
shall be provided with the following monitoring/control points but not limited 
to:

a) RPM meter;
b) Hours Run Counter;
c) Oil Pressure Gauge;
d) Oil Temperature Gauge;
e) Cooling water Temperature Gauge;
f) Start/Stop Pushbuttons; 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; and
j) Generator Breaker Position, close and open
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Included in the genset's control and protection panel are the following Human 
Machine Interface Indicators such as:

L .

L,

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: and
h) Local/ Remote Selector Switch

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

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

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 Emei^ency 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 type 
of faults. The cut-out devices shall incorporate indicating instruments with 
cut-out contacts adjustable over the whole range of the instruments. The 
Supplier shall submit annunciation data indicating the measurement and 
source for all conditions which will initiate protective unit alarm or shutdown.
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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 h the event of excessive low 
lubricating oil pressure, excessive rise in the engine cooling water or 
lubricating oil temperatures; and

MW-4.7

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

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

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

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

The genset-mounted control panel shall be fitted with safety glass viewing 
window for easy monitoring of operation and located in a lockable access 
door. The monitoring/control points shall be as specified in Clause MW-4.5 of 
this specification. The control panel and cable terminal shall be side or front- 
mounted and shall accept a complete range of factory designed and installed 
attachments.

The enclosure shall be provided with necessary louvers designed to meet 
engine air requirements and proper ventilation. All louvers with bird screen 
shall be designed to prevent the entrance of driving rainwater but shall have 
sufficient free area to allow for 120% of the total genset air requirements or 
per manufacturer’s standard. Emergency stop button shall be provided and 
mounted on the enclosure exterior.

All necessary fittings, hoses, shut-off valves, etc., shall be provided to 
facilitate necessary fuel oil/lube oil filling, lube oil and water drain at the 
exterior of the enclosure. Engine crankcase breather pipes shall terminate at 
the exterior of the enclosure directly under the radiator air discharge louver.

The base of the enclosure shall be designed and manufactured as a heavy 
duty, formed steel construction with four (4) point lifting provision to support 
the calculated weight. Details of the base construction shall be included with 
the drawings to be submitted.

Auxiliary interface box shall also be provided which houses the 
electrical/instrument connection terminals for interfacing to the control panel 
external to the generating set.

The enclosure shall contain the battery racks, battery cables, battery charger 
and 12-volt or 24-volt battery capable of delivering at least 3 cold-cranking. 
The battery rack shall be welded to the sub-base with hold down bolts with 
cross over strap.
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MW-4.8 Spare Parts and Tools

Spare Parts and Tools for the generating sets and its auxiliaries shall be 
supplied by the Supplier in accordance with the requirements specified in 
Clause GW-12.0 of the General Works Specification.

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

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

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

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

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

The standard and recommended tools for normal/overhaul maintenance of 
the generating sets and associated auxiliary equipment shall be supplied for 
the plant in accordance with the Manufacturer's standard practice including 
those specified/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 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.

All tools shall be handed over to NPC in perfect condition at the time of taking 
over.
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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 all its associated 
auxiliaries are required to operate under the normal working conditions of the 
power plant.

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

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

MW-5.0 FUEL OIL STORAGE AND TRANSFER SYSTEM

MW-5.1 Scope of Work

This section provides the essential information for the Fuel Oil Storage and 
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 Fuel Oil Day Tanks with a capacity of 1.0 m3 each 
complete with manhole, inlet and outlet nozzles, nozzles for vent, 
overflow, drain and level gauge/switch, and structural supports;

b) Two (2) sets of Double Acting Rotary Hand Pump,50 liters per minute 
capacity @ 10 m discharge head including necessary fittings and 
connections; and
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c) One (1) lot Fuel Oil Piping System complete with valves, strainers, pipe 
and fittings, gaskets, flanges, bolts and nuts, pipe supports and other 
required accessories to complete the piping systems for the day tanks 
to and from diesel gensets including flowmeters (Engine fuel supply and 
return lines) and waste water/oil drain to oil water separator including 
necessary excavation, backfilling and asphalt jute application to 
embedded pipes.

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

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

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

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

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.
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The pump shall be heavy duty cast iron construction with brass internals fitted 
with easy dean 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 
fiexibie hose shall be provided. Flexible hose shall be oil resistant and made 
of synthetic rubber tube reinforced spiral-plied synthetic fabric with wire helix.

NIW-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 OilA/Vater Piping System including pipe supports, fittings, necessary 
accessories, all required excavation and backfill of pipe trenches, painting 
and other necessary accessories as required and shown on the attached 
drawings.

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

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

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 
otherwise permitted or approved by NPC.

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

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

Unplasticized PVC pipe connection joints 80 mm (3") 0 and above shall be 
joined by rubber ring or solvent cement type connection in conformance with 
manufacturer's recommendation. Smaller sizes shall be of solvent cement 
type connection. Flanged connections shall be used for connecting to flanged
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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 of the finished grade surface in layers of 150 and each layer shall 
be thoroughly compacted. Backfill materials shall be compatible soil taken 
from trench excavation and approved by NPC.

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

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

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

MW-5.4.3 Valves

All gate or globe valves to be supplied shall be of the outside screw and yoke 
design or with rising stems. Valves body material shall be of cast iron for 
sizes more than 50mm diameter and cast bronze or stainless steel for 50mm 
and smaller. All valves shall have flanged ends with a rating of not less than 
150 lb. The use of screwed ends may be applied to 50 mm diameter subject 
to the approval of NPC. Check valves shall be of swing type.

MW-5.4.4 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.

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 type with solid front case, and minimum size of dial gauge 
shall be of 100mm 0.
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MW-5.5 Testing

MW-5.5.1 General

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

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

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

Any defect found during the tests shall be rectified by the Supplier in the 
same manner described herein.

MW-5.5.2

The Supplier shall submit the following:

a)
b)
c)

Tank

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

1.1

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-5.5.3 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 confimi the 
performance of the pump.

After installation, the hand pump shall be tested by actual operation using the 
type of fuel to be handled. Pump performance shall be determined in 
accordance with the approved test procedure.
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MW-5.5.4 Piping

MW-5.6

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

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

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

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

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

Painting

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

All steel pipes laid underground shall be applied with two (2) coats of coal tar 
epoxy polyamide of 170 microns 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.
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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 Domestic
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) set 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-6J2.1 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 taking into 
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 and 
development of the well which shall consist of installation of casing, installing
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well screen in a sand and gravel formation, developing toe water bearing, 
surging and backwashing.

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.

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.

MW-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.

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 & installation drawings showing all the dimensions: and
c) Operation and maintenance manuals.
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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 triple layer 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.

I

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, inside screw, solid wedge or plug type disc, with screwed or flanged 
ends. Check valves shall be of swing type, cast bronze and with screwed 
ends.

Valves of all sizes shall have a rating of not less Class 150.

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

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 design and operating characteristics and shall be performed in 
accordance with the approved test procedures and applicable codes and 
standards.

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

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

MW-6.7 Disinfecting of Water Storage Tank and Domestic Water Piping System

The water storage tank and domestic water piping system shall be disinfected 
after testing and before being put into use. Before disinfections, the tank and 
piping should be drained, flushed, re-drained and refilled. In refilling, care 
must be taken to avoid entraining or entrapping air in the tank. The Supplier 
may use any of the methods of disinfections as recommended by the 
American Water Works Association (AWWA) or any of the following kinds of 
treatment:

a) Chlorine Gas-Water Mixture:
b) Calcium-Hypochlorite or equal; or
c) Dry Calcium Hypochlorite or Chlorinated Lime and Water Mixture.

Retention period shall be at least 24 hours and shall produce not less than 10 
ppm at extreme end of the lines at the end of the retention period. After 
flushing, residual chlorine must be reduced to less than 1 ppm.

MW-7.0 FIRE FIGHTING SYSTEM

MW-7.1 Scope of Work

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

a) Two (2) units of Portable Type Fire Extinguisher, Clean Agent (HCFC or 
Halotron I Type), 7.1 kg. (15.5 lbs), wall-hung type and UUFM approved; 
and
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MW-7.2 Fire Extinguisher

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

The 7.1 kg (15.5 lbs.) capacity wait-hung type fire extinguishers shall be 
complete with carrying handle and wall-mounting bracket.

Portable fire extinguishers shall be suitable for the protection against class 
ABC fires using Clean Agent (HydroChloroFIuoroCarbon 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 dale of delivery for a period of one (1) year and if found to be 
undercharged (unless used by an NPC personnel) shall be filled and 
recharged by the Supplier at no expense to NPC.

MW-7.3 Submittal

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

MW-8.0 AIRCONDITIONING AND VENTILATION SYSTEM

MW-8.1 General

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

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

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

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

Refrigerant to be used shall be environmental friendly.
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MW-8.2

MW-8.3

I

MW-8.4

MW-8.4.1

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 : 24°C ± 3°C
Relative Humidity : 50% ± 5%

c) Area to be air-conditioned shall be:

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

d) Area to be ventilated shall be:

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

Schedule of Equipment 

1. Air-Conditioning Unit

Location Quantity Cooling Load Type

la) Control House Two (2) units 
per plant 14,000 kJ/hr Window/lnverter Type, 

Wall Mounted

2. Ventilation Unit

Location Quantity Rating Type

2a) Control Room’s 
Toilet

One (1)unit 
per plant 100 m3/hr Wall Mounted Exhaust Fan

Air Conditioning System 

Scope of Work

The Work called for in this specification includes the design, furnishing, 
delivering, instaliing, 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.
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All installation works shall include provision of opening for the air conditioning 
unit/s inciuding its mounting brackets.

All electrical materials such as circuit breakers, automatic controls, including 
all power and control wires, supervision, electrical outlets, fittings and 
conduits for interlocking the operation of the indoor units and outdoor units 
shall be included and provided by the Supplier including complete system of 
automatic temperature controls.

The type and quantity of air conditioning equipment to be supplied shall be as 
specified in Clause 8.3 (Schedule of Equipment) or shown on the drawings.

All air conditioning units to be supplied and installed shall have the following 
features/accessories but not limited to:

• With Remote Controller and Holder
• With automatic and manual swing louver control
• With control switch
• Cool Mode
• Fan Mode
• Automatic Mode

MW-8.4.2 Window Type Alr>conditioning

The Window Type Air Conditioning Unit to be supplied and installed for the 
control house is as specified in the schedule of equipment or shown on the 
drawings.

The unit shall be wall mounted, inverter type room air conditioner and shall be 
provided with a room thermostat and sensing element which detect changes 
in room temperature and adjust it to desired cooling by automatic actuation of 
the compressor. Compressor shall be provided with thermal overload device 
that automatically shuts off the compressor during overheating.

Fan motor shall be permanently lubricated. The unit shall operate on a 230 V 
AC, single phase and 60 Hz power supply.

Mounting brackets which are properly fixed on the wall shall be provided to 
support the suspended portion of the air conditioner unit. Weather seals shall 
be provided on the area between the air conditioner and wall opening.

The work shall also include the provision of wall opening for installation of the 
window type air conditioning units.

MW-8.5 Ventilation Unit

MW-8.5.1 Scope of Work

The Supplier shall furnish, deliver, install and test the ventilation system 
equipment complete with all the necessary appurtenances for its efficient 
operation. The scope of supply shall include all mounting supports and fixing 
materials required to complete the installation and ready for operation.
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MW>8.5.2 Wall'Mounted Exhaust Fan

Thnj-the-wall propeller fan shall be provided at the Toilet.

The exhaust fan shall be installed/mounted on the wall and shall directly 
discharge exhaust air outside. It shall be of the direct-driven type and 
corrosion resistant. The fan shall be provided with an automatic shutter and 
shall operate on a 220 V, single phase, 60 Hz power supply.

MW-8.6 installation and Painting

The Air Conditioning Unit/s and Wall Mounted Exhaust Fan/s shall be 
installed as indicated in the drawings or as directed by NPC. After 
installation, all exposed and unfinished surfaces shall be thoroughly cleaned 
and washed possibly by chemical of all rust, oil and other foreign matters and 
shall be repainted in accordance with the manufacturer's standard or as 
approved by NPC.

Likewise, all surfaces and supports shall be thoroughly cleaned of rust, oil 
and other foreign matters and shall be painted with epoxy primer and two (2) 
coats of finish paint.

Painted surfaces of all equipment which are damaged during transport and 
installation shall be repaired or touched-up as necessary to prevent rusting, 
corrosion, etc. until the final finish painting application is made.

MW-8.7 Spare Parts

The Supplier 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.

MW-8.8 Acceptance Test

Before the Completion of Works, the equipment shall be tested in the 
presence of NPC to determine whether the requirements of the specifications 
have been met. Any defects found that are inherent in the equipment shall be 
remedied at the expense of the Supplier.

MW-8.9 Submittal

The Supplier shall submit the type and model of the air conditioning and 
ventilation units for the approval of NPC prior to purchase.
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MW-9.0 MISCELLANEOUS EQUIPMENT AND MATERIALS

MW-9.1 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 equipment/materials listed below shall be allocated and delivered:

a) Four Wheel Drum Truck 
(210 liter capacity)

b) Clock (10" diameter)

c) Steel Cabinet locker, 90 x 45 x 140 cm 
galvalum materials

d) Office Table and Chairs 
(Standard size table, 3 drawers with 
lock keys and 2 chairs with roller balls)

e) Ear muff, fluid filled high attenuation

f) Lube Oil requirement
(for the next lube oil change)

1 pc.

1 set 

1 set

1 set

5 sets 

80 liters

g) Flash Light and head light with - 1 set
rechargeable AA battery, halogen bulb,
LED light

h) Automatic Rechargeable Emergency Light • 1 set

I) Electricians First Aid Kit - 1 set
(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:

Content Qtv.
Adhesive bandaqes. plastic 1x3 16
Burn Ointment 1/8 oz 6
Cold Pack, Instant 4
Eve wash Solution. Eve pads & Strips 7
Tweezers 4
Latex Gloves, Pair 1 box
PVP Iodine Wipes 10
Scissors, 4’ blunt 1
Stinq Kill Swabs 4
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Triangular Bandage 4
First Aide Guide 1

j) Diesel Fuel including plastic daim

k) Hard Hat with NPC logo, white color

l) 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, the equipment and machineries, against defect, in design, 
workmanship and materials for a period of one (1) year after the Goods have 
been installed and commissioned. The Supplier guarantees that when the 
equipment and/or materia! 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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PART I - TECHNICAL SPECIFICATIONS 

SECTION EW - ELECTRICAL WORKS

EW-1.0 GENERAL

This section covers the technical and associated requirements for the Supply, 
Delivery, Installation, Test and Commissioning of 2 x 50 kW Modular Diesel 
Gensets, Associated Electrical Equipment and Balance of Plant for 
Molocaboc DPP under Electrification of New Areas In Negros Occidental.

It Is not NPC’s intent to specify all technical requirements nor to set forth 
those requirements adequately covered by applicable codes and standards. 
The Supplier shall furnish high quality diesel generating set and its associated 
electrical equipment meeting the requirements of this specification and 
industry standards.

All electrical equipment shall be installed in accordance with the relevant 
sections of this specification. The Supplier shall submit all related drawings 
and document deemed necessary, prior to the execution of the work, subject 
to the approval of NPC.

The works shall be performed and completed in a satisfactory manner in 
accordance with generally accepted 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 50 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 50 kW D/G sets equipped with monitoring, 
metering, controi, protection and synchronizing equipment/devices:

3. Supply of One (1) Spare Circuit Breaker for 50 kW D/G Set rating:

4. Supply, Installation and Test of 2 x 75 kVA, 480V/13.8kV, 3-Phase, 
60Hz GeneratorTransformer;

5. Supply, Installation and Test of 15 kVA, 7.97kV/240V, 1-Phase, 60 Hz 
Station Service Transformer;
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6. Supply, Installation and Test of 800A, 60 Hz, 15kV, 12kA, Automatic 
Circuit Recloser;

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 Spare Parts;

16. Supply and Delivery of Switchyard Maintenance Tools;

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

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

In addition, the following shall be provided by the Supplier:

1. Provision of services of highly qualified and competent engineers for 
the direct supervision during the test and commissioning of all 
supplied equipment.

2. Submission of drawings and documents i.e.. Equipment
Manufacturer’s drawings, Operation and Maintenance Manuals, etc.

3. Conduct Inspection to verify and assess the extent of the related and 
incidental works needed to implement the project competently and 
efficiently.
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The Supplier shall bear full responsibility that the equipment has been 
designed and fabricated in accordance with all codes, standards, and 
applicable governmental regulations and performs under the conditions and 
to the standards specified herein.

The equipment to be furnished shall be complete, with all parts in excellent 
working conditions, of new and high-grade materials and produced with first 
class workmanship. All materials though not expressly called for in this 
Specification but are necessary for the complete and proper operation of the 
diesel generator shall be furnished by the Supplier at no additional cost to 
NPC.

EW.3.0 CODES AND STANDARD

The equipment furnished shall be in accordance with, but not limited to, the 
latest issues of the following codes and standards, including all addenda, in 
effect at time of purchase order unless otherwise stated in this specification:

ANSI/IEEE American National Standards Institute and/or Institute of Electrical & 
Electronic Engineers

C37.60 Requirements for Overhead, Pad-mounted, Dry 
Vault and Submersible Automatic Circuit Reclosers 
and Fault Interrupters for AC Systems 

C57.12.20 Standard for Overhead-Type Distribution 
Transformer 500kVA and Smaller: High Voltage 
34500V and Below; Low Voltage, 7970/13800Y V 
and below

I
NEMA National Electrical Manufacturers Association

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

Transmission and Distribution of Electrical Energy 
AB 1 Molded Case Circuit Breaker
ICS2 Industrial Controls and Systems: Controllers,

Contactors and Overload Relays rated 600Volts 
ICS General Standards for Industrial Control and

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

Selection, Installation and Use of Electric Motors 
and Generators

UL Underwriters Laboratories, Inc. (all parts apply)

44 Rubber-Insulated Wires and Cables
83 Thermoplastic Insulated Wires and Cables
508A Industrial Control Equipment
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lEC

NFPA

ASTM

ISO

PEC

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 
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 arid 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

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, will 
also be accepted.

In the event of any apparent conflict among standards, codes or this 
specification, the Supplier shall refer the conflict to NPC for written resolution 
before start of fabrication. Final decision regarding the acceptance of 
proposed standards Is the prerogative of NPC.

Standards listed in the equipment specification are used mainly for NPC’s 
references. Other internationally known standards however, shall also apply, 
provided such standards are equivalent in all respect to the standard
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EW-4.0

EW-4.1

EW-4.1.1

prescribed and to the specific requirements described in the individual 
equipment specification. The Supplier shall submit copies of such standards 
for NPC’s review and approval.

GENERATOR AND AUXILIARIES

AC Generator

General

This specification covers the technical and associated requirements for the 
supply of diesel generator and associated auxiliary equipment, complete in 
every respect suitable for safe and satisfactory operation of the equipment.

EW-4.1.2 Design Characteristics

The continuous load capability of the generator shall be the specified nominal 
rating measured at the terminal. However, the generator shall be designed 
for continuous operation under normal conditions for 110% of its rated 
capacity without exceeding temperature rise in accordance with ANSI 
standard or equivalent applicable standard.

The generating sets shall be designed to meet the local conditions as 
specified in clause GW-3.0 of the General Works specifications.

The generator design characteristics shall be as follows:

Type

Rated Continuous Output 

Number of Phase

Power Factor 

Frequency, Hz

Angular Speed, rpm

Voltage, V

Excitation Class

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
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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 
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 SOOkW and below shall have a single or double 
bearing design. However, generators rated above SOOkW shall adopt a 
double bearing design.

Design shall be such as to protect mechanical, electrical and thermal damage 
due to vibration, 25% over speed, or voltages and temperature at 10% 
overload.

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

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 l2zt not exceeding 30 where:

l2 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

I
The stator frame shall consist of strong housing built by electrical welded 
steel plates of suitable thickness which have a sufficient degree of sturdiness
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to prevent the occurrence of undue noise or vibration and shall be explosion 
proof.

The supply shall include the bedplate, foundation bolts and all other 
embedded steel parts necessary for erection works.

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

The stator winding of copper materials shall be formed by coils with Class H 
insulation. Each coll 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.

EW-4.7

EW-4.7.1

Temperature detectors shall be provided in the stator slots and at the end of 
the ventilating ducts arranged to receive heat from the hottest spot of the 
windings with appropriate contacts for monitoring, alarm, detection and 
protection of the windings provided at the GCPP. At certain pre-set 
temperature (alarm setting), the temperature detector will trigger an alarm so 
that an adjustment or action before any insulation damage occurs may be 
done. The circuit breaker for the alternator will automatically trip in the event 
that the temperature detectors measure the winding temperature to be above 
the (shutdown setting) value.

Generator Rotor

Rotor Core

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
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Shall be fully examined by radiographic and ultrasonic techniques to 
determine its soundness.

EW-4.7.2 Rotor Winding

The choice of materials for winding and the design, manufacture and fitting of 
the winding coils shall be such as to prevent and avoid permanent 
deformation of the winding during service, considering the conditions of 
operation. The Supplier shall show how their design of the rotor winding 
accommodates thermal expansion and how damage to insulation is 
prevented in condition of thermal cycling of the rotor considering the rotational 
forces involved. The rotor shall be tested at 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
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regulation, three phase sensing, over-excitation protection, loss of sensing 
protection, temperature compensation, shall limit voltage overshoot on startup 
and shall be environmentally sealed.

EW-4.8.3 Design Consideration for Excitation System

The excitation system shall be designed for “manual” and "automatic" voltage 
control with AVR unit. The equipment shall be mounted in the excitation 
cubicles. Voltmeter and ammeter shall be provided for generator DC 
excitation parameters.

All electrical equipment/devices, electronic and control circuits in modular 
form shall operate satisfactorily within the supply voltage limits and tested 
according to the required insulation levels.

All components shall be tropicalized and all printed circuit board for electronic 
circuits shall be sealed with suitable resin resistant for tropical conditions.

EW-4.9 Generator Control and Protection Panel (GCPP)

The Generator Control and Protection Panel to be furnished shall be 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

The generator control & protection module (GCPM) shall be designed 
to trip generator circuit breaker for electrical and mechanical fault 
according to calculated tripping parameters. It shall be provided with 
adequate number of input/output contacts of suitable rating to carry out 
the prescribed tripping functions, alarm Indication, fault recording 
function and supplementary signaling functions as maybe necessary for 
the initiation of automatic closing/tripping or switching control.

The protection relays shown on the drawings are the minimum 
protection required. The Supplier may offer different protection scheme 
In which based on his experience 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
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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 
±0.01Hz. The panel shall be equipped with the following minimum 
required metering devices and indicating instruments:

1. Metering (current, voltage, power (kW, kVAr), energy, 
frequency, power factor) capable to measure single and three 
phase parameters through respective control switches:

2. Event Recorder (to be able to capture the latest events) and 
Data Logger (all data Is stored in non-volatile memory so that 
information is retained even when power to the unit is lost);

3. User Programmable Fault Reports: and

4. 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 svwtch, if required for manual operation, shall be 
provided for each circuit breaker which will automatically connect the 
voltage circuits related to the breaker being dosed 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.

Ail 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.
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EW-4.9.1

All DC and AC power supply required for annunciation, control, monitoring 
and protection of the system shall be integrated in the GCPP. The power and 
voltage requirements will be determined by the manufacturer in accordance 
with the ratings and consumption of its equipment/device.

The Supplier may offer a generator control and protection panel with 
proprietary standard design of the manufacturer containing the required 
functions suitable to the offered generating sets.

Panel Construction

The panel shall be 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

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 established 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.
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EW*4.9.4 Terminal Blocks

Terminal blocks shall be mounted so as to give easy access for external 
wiring and termination and shall give clear view of the arrangement of the 
cable tails to allow for future extensions and alterations with an approximately 
25% extra terminals per terminal block.

Every terminal point shall have individual and complete identification on the 
wiring diagram.

EW-4.9.5 Nameplate

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 identincation.

EW>4.10 Generator Circuit Breaker

The generator circuit breaker shall be as stated in the Technical Data Sheets. 
Circuit breakers with a rating of 800 A and above shall be of the Air Break 
Type, spring storage device powered by a 125 VDC motor, suitable for hand 
operation and provided with an appropriate tripping mechanism to be actuated 
by the protective relays.

Circuit breakers with a rating below 800A shall be of the Molded Case Type, 
3-poIe 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.

EW-4.11 Equipment Wiring

Equipment interfaced wiring shall be 600V, stranded copper with thermo
plastic insulation and shall comply with the requirements of IPCEA standard. 
Minimum size shall be 2.0 mm2 or larger for control circuit except annunciator 
wire which shall be 1.2 mm2 or larger. The minimum size of current 
transformer wire shall be 3.5 mm2.

All wiring shall be neatly run marked at both ends and securely fixed in such a 
manner that whenever practicable, wiring can be easily identified and 
checked against diagram.
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The panel shall be provided with earth wiring and connection to create an 
environment that meets the requirements of electromagnetic compatibility.

EW*4.12 Equipment Grounding

All major equipment such as generator, transformer, generator control and 
protection panels, and all other metallic parts shall be equipped with at least 
two (2) terminals or suitable grounding pads of adequate size to 
accommodate at least two fixing screws for proper connection to the 
grounding conductors or ground connections to the plant existing grounding 
system as required.

EW-4.13 Spares Parts and Tools

Spare Parts and Tools for the generating sets and its auxiliaries shall be 
supplied by the Supplier in accordance with the requirements specified in the 
General Works Specification and Part ll-Technical Data Sheets.

If found not applicable to the proposed equipment model/design, the Supplier 
shall submit a Manufacturer’s certification indicating that the spare parts and 
standard/special tools listed Is not applicable to the equipment being offered.

However, NPC reserves the right to request the Supplier to provide the same 
or its equivalent if it is determined as deemed necessary during the 
evaluation, checking and review/approval of the final lists to be submitted by 
the Supplier during the Contract Stage at no cost to NPC.

EW>4.14 Inspection and Testing

EW-4.14,1 General

The Supplier shail carry out at his own expenses and all tests necessary to 
ensure the satisfactory design and manufacture of all equipment is in 
accordance with NFPA 110 to show it is free from defects and will start 
automatically and could operate efficiently at full load.
The Supplier shall include in his bid the cost of test and commissioning of the 
diesel generating set. Hence, the Supplier shall bear full responsibility that 
the equipment has been properly installed, tested and commissioned in 
accordance with the manufacturer’s recommendation, applicable codes and 
standard required including all applicable government rules, regulations and 
ordinances.

EW-4.14.2 Shop Test

Routine, design, quality and conformance test and other necessary tests shall 
be performed In accordance with ANSI Standard or equivalent lEC Standard. 
Design tests Is required if the equipment is Supplier’s new design or previous 
design with significant design changes. In this case, certified test report of 
duplicated production type is acceptable.
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The Supplier shall make all preparation for tests and provide the required test 
apparatus and personnel and shall notify NPC in advance of the test 
schedule.

The test methods, measurements and computation shall be in accordance 
with the latest applicable requirements of ANSI and lEC standard and shall be 
submitted for NPC’s approval.

EW-4.14.3 Routine Test

EW-4.15

The following Routine Test shall be conducted on the alternator at the 
workshop:

a. For the generator armature, generator field, excited armature and exciter 
field:

1. Measurement of Resistance
2. Measurement of Insulation Resistance
3. High Voltage Test

b. 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 cuNenf;

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;
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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.

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.
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EW-5.2 Technical Description

The Iransformer(s) covered by this specification is (are) for use in an electric 
generating station. The application details are stated in the Technical Data 
Sheets.

EW-5.3 Design Requirements

EW-5.3.1 Rating

Transformer rating, specified In the Technical Data Sheets shall be the basis 
of the Supplier’s guarantee as to performance and temperature rise. The 
ratings indicated are based on actual load requirements at the service and 
operating conditions specified herein.

EW-5.3.2 Voltage

The transformer to be supplied shall be designed to withstand the over 
voltages for the duration of voltage excursions which may be expected as a 
result of full load rejection of the generator.

EW*5.3.3 Frequency

Frequency for operation shall be 60 Hz.

EW-5.3.4 Overload Requirement

The overload rating and operation shall be in accordance with all cyclic 
loading duties as specified in lEC 60354. The overload capability of any 
auxiliary equipment such as bushings, LTC’s, CT's, oil expansion tanks, 
leads, etc. shall not be less than the transformer overload rating. If other 
considerations will limit the overload capability of the transformer, the Supplier 
shall specify these limitations in his proposal.

EW>5.3.5 Short Circuit Withstand Capability

The transformer shall withstand the mechanical and thermal stresses 
produced by external short-circuit currents specified in IEEE Std. 57.12.00 
(latest revision).

EW-5.3.6 Transformer Loss Evaluation

Depending on the requirement stated in the Technical Data Sheets, the 
Supplier Is required to fill-in all the information for the transformer losses in 
the Technical Data Sheets for the generator step-up and station service 
transformer In order for the NPC to fully determine the most cost effective of 
the proposed transformer(s) to be supplied considering both cost of losses 
and first cost.
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EW-5.3.7

EW-5.3.8

I

Failure of the Supplier to completely fill- In all the information needed for 
proper evaluation by the NPC shall be a ground for rejection of his bid.

The transformer shall be designed for the most economical loss ratio {copper 
loss/iron loss) for the application as specified in the Technical Data Sheets for 
the transformer.

Impedance and Reactance

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.

Equivalent Two-windinq, kVA Average Sound Level. dB
1-50 48
51-100 51
101-300 55
301-500 56
750 57
1000 58
1500 60
2000 61
2500 62

EW-5.3.9 Tolerances

The transformer shall be designed and manufactured with tolerances in 
accordance with applicable ANSI/IEC/IEEE standards.

EW‘5.3.10 Electrical Insulating Oil

The Supplier shall furnish oil with quality suitable as an insulant and coolant 
for transformers. The oil shall be new naphthenic based mineral oil meeting 
the requirements of the latest ASTM D3487 (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.
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EW-5.4 Design and Construction Features 

EW-5.4.1 General

The transformer design, manufacture and assembly shall minimize vibration 
and shall prevent damage by Inherent vibration and stress during operation, 
transportation and short circuits.

EW-5.4.2 Cores

Cores for the transformers shall be constructed of the highest quality, non
aging high permeability grain oriented silicon steel. The steel shall be in thin 
laminations, annealed after cutting and rolled to ensure smooth surface at the 
edges.

The laminations must be free from Impurities and must receive stress relief 
treatment after punching. The laminations shall be accurately flattened, 
especially at the edges and insulated by suitable procedures with long life 
heat resistant insulating coat.

Both sides of each sheet shall be insulated with a durable, heat resistant 
insulation. The cores shall be held firmly by core clamp and brace to ensure 
adequate mechanical strength to support the winding and to withstand without 
damage or deformation, the forces, caused by short circuit stresses, 
transportation or handling to prevent shifting of the core laminations.

The core shall be solidly grounded to the tank and shall be provided with 
approved lifting devices or lifting lugs at suitable points of the core assembly 
for core lifting.

EW-5.4.3 Windings

Windings for transformer shall be of the best modem design of conductor 
having constant cross-section and uniform insulation or graded insulation as 
required. The coils shall be wound and supported in a manner to provide 
sufficient oil ducts which will be maintained without constriction.

End coils shall have extra Insulation. Coils shall be made up, shaped and 
braced to provide for expansion and contraction due to temperature changes 
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

I
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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 stiver or electro-tin. Whenever a larger terminal 
pad is required for higher current rating, the mounting holes shall conform to 
NEMA Standards.

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 
polywnyl 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

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.

I
NATIONAL POWER CORPORATION m VI-EW-19



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

 ' VlsP21Z1296Se

I

EW-5.4.7
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braces and other parts attached to the tank shall be welded. No rivets shall be 
used. The cover shall be boiled 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 boll 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 lank 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.

Radiators

Radiators, If to be provided, shall be boiled to the main transformer tank and 
readily detachable. Isolation valves shall be fitted to the tank to permit radiator 
removal without draining the main tank. Separate filling plugs, air bleed plugs 
and drain plugs shall be fitted to each radiator section. Radiators shall be 
galvanized externally prior to etching and painting. Particular attention shall 
be given to their internal cleaning and painting to ensure that the radiators 
arrive in a serviceable condition. All radiators shall be completely sealed with 
blanking plates and neoprene seals for transport. They shall be thoroughly 
dried before shipment.

EW-5.4.8 Hardware

I
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 followng transformer accessories shall be included:

1. HV/LV Bushing
2. Oil Level Indicator
3. Oil Sampling Plug
4. Oil Drain Valve

I
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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 IEC60076-1, fitted in a visible position 
showing the information indicated below. The entries on the plate shall be 
indelibly marked.

1. Kind of transformer
2. Number of this standard
3. Manufacturer's name
4. Manufacturer's serial number
5. Year of manufacture
6. Number of phases
7. Rated power (in kVA or MVA)
8. Rated frequency (in Hz)
9. Rated voltages (in V or kV) and tapping range
10. Rated currents (In A or kA)
11. Connection symbol
12. Connection diagram
13. Short circuit impedance (in %Z)
14. Type of cooling (i.e. OA, ONAN, etc.)
15. Insulation voltage (withstand voltages)
16. Insulating liquid
17. Temperature rise (in "C)
18. Total mass, kg
19. Mass of insulating oil

The minimum recommended dielectric strength of oil filling the transformer 
shall also be engraved on this plate. The rating plate and any other 
instructions or designations shall be in the English language.

Standard and Common Tools

The Manufacturer of transformer shall provide standard/common tools for use 
in the installation of transformer.

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-5.7

EW-5.8

I
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EW-5.9

1. Ratio, Polarity and Phase Relation Test
2. No Load Losses and Excitation Current at rated Voltage and 

Frequency
3. Induced Potential Test (Low-frequency Dielectric Test)
4. Mechanical (Leak Test)
5. Impedance Voltage and Load Loss Measurement

EW-5.8.2 Design Test

1.
2.
3.
4.
5.
6.

Winding Resistance Measurement Test 
Impedance Voltage and Load Loss Measurement 
Temperature Rise 
Lightning Impulse 
Audible Sound Level
Mechanical (Lifting & Moving Devices, Pressure Test)

EW-5.8.3 Miscellaneous Test

1. Insulation Power Factor
2. Insulation Resistance
3. Short Circuit Capability

EW-5.8.4 Site Test

The Supplier shall perform all tests specified by the equipment Manufacturer, 
applicable standards and as necessary to verify the proper operation of the 
equipment in the presence of NPC representatives.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10. 
11. 
12.

Check level and alignment of the installed transformer;
Check tightness of connections and fastenings;
Check proper grounding:
Check oil level monitors, nameplate, vent plugs;
Check wire and cable connections;
Check cable glands and entrance; and
Check on the proper installation of transformer accessories.
Winding resistance
Insulation Resistance & Polarity Index/Dielectric Absorption Ratio 
TransformerTums Ratio
Transformer Oil Dielectric Breakdown Voltage Test 
Insulation Power Factor of Dissipation Factor

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
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excess in losses shall be evaluated at the following rated cost and the 
resulting amount shall be deducted from the contract price.

S = 2[(Nlj.)(Nlm-Nlg) + (Ll)(Llm-Llc)1

Where:

I
I
I
I

I

I
I

S
nl.l
nlm

Nlg

Ll
Llm
Llg

Amount to be deducted from the Contract Price 
Cost of No load losses equivalent to Php 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 250AVatt
Measured load losses expressed in Watt
Guaranteed load losses as stated on the Technical Data Sheets

When the excess of the total losses reaches five percent (5%). NPC shall 
have the right to reject the transformer for which such excess is verified 
during the factory acceptance test.

Successful Bidder shall promptly provide NPC one (1) original and three (3) 
certified copies of all test data and reports on the transformer.

EW-5.10 Data and Information to be Submitted After Award of Contract

The following documents shall be submitted after award of contract for NPC’s 
review and approval prior to procurement and installation of the supplied 
equipment and materials:

1.

2.

5.

6.

Brochure/Catalogues of the transformer;

Manufacturer’s Technical Data Sheets of the transformer in accordance 
with EW-14.3;

Outline drawings of transformer and accessories showing the following:

a. General Dimensional Drawing
b. Sectional Drawing
c. Nameplate Drawing
d. Marshaling box with connection diagram

Description and instructions covering the installation, operation and 
maintenance of the transformer and accessories:

Duly signed Routine Test Results; and

Field Test to be Performed and Certified Test and Inspection Reports 
duly signed and witnessed by NPC representative.
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EW-6.0 SWITCHYARD EQUIPMENT AND APPURTENANCES

The switchyard equipment and appurtenances shall be Installed as shown on 
the bid drawing. The equipment shall be securely fastened (as applicable) to 
the structure to avoid movement during transient fault and manual operation. 
The required clearance in between equipment during installation shall be 
observed. All equipment and materials not specifically mentioned herein but 
are necessary for proper erection, assembly and safe operation of the 
switchyard shall be Identified and furnished by the Supplier at no additional 
cost to NPC.

EW-6.1 Automatic Circuit Recloser

EW-6.1.1 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.

EW-6.1.2 Interrupting Medium

The interrupting medium shall be vacuum type.

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

The Automatic Circuit Recloser shall be suitable for single and double pole/H- 
frame mounting.
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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 tank.

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.

EW-6.1,6 Control Cabinet

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 
heater.

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.

EW-6.1.7 Earthing

Earthing terminals shall be fitted to equipment, 
provided between the lid and the tank.

An earthing strap shall be

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.
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A nameplate shall be provided using a non-ferrous material 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

I
I

EW-6.1.10 Operating Mechanism

I

I

I

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 incoiporate 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.
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.

Current transformers shall be thermally rated to the recloser current rating 
regardless of the ratio selected.

EW-6.1.13 Auxiliary Supply

The operating power shall be supplied from an external 240 VAC. A 12Vdc 
battery with sufficient ampere hour shall 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.
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EW-6.1.14 Control Design Features

The design of the control shall include the following:

1.
2.
3.
4.
5.
6.

Relay Module
CPU Module
Power Supply Module
Communication Interface Module
Front OperatingS Display Module
Ethernet /USB / Wi-Fi / Fiber Optic/ RS 485 /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

The recloser shall be equipped with the following local operation features 
through push-buttons operation:

1.
2.
3.
4.
5.

Trip (with no reclosing)
Close (Single Shot)
Auto reclose ON/OFF
Local remote operation
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:

Control and Indication

1.
2.
3.
4.
5.
6.
7.
8.

Tripping and closing
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
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9.

10. 
11. 
12. 
13.

14.
15.

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 cun/e.

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.

EW-6.1.16 Protection

I

The Automatic Circuit Recloser to be supplied shall be equipped with but not 
limited with the following protections:

1.
2.
3.
4.
5.
6. 
7.

Directional Overcurrent and Earth Fault Protection
Instantaneous and AC Time Overcurrent Protection
Under/Over Voltage
Under/Over Frequency
Harmonics Protection
Negative Phase Sequence Protection
Auto Change Over Protection
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I
I

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 shall 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 follovwng minimum functions:

with

1.
2.
3.
4.
5.
6.

7.

Real, Reactive and Apparent Power for each phase and total
Power Factor for each phase and total
Voltage magnitude for each phase
Current Magnitude for each phase and neutral
Positive and Negative Sequence Voltages (magnitude and phase)
Positive, Negative and Zero Sequence Currents (magnitude and
phase)
Power Quality Monitoring (TDD up 15th Harmonics, HDD Up to 15th 
Harmonics, Voltage Sags & Swells,)

EW-6.1.19 Event Recorder/Histogram

Event recorder shall be provided to record and store events in a non-volatile 
memory. The recorder shall 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.

i...
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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 all 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.

All Recloser shall be properly configured, calibrated, and set at factory prior to 
delivery based on the desired initial pickup 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.

Type 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.

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 vw'th the 
production test set out in Section 7 of ANSI/IEEE C37.60.

I
L_
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EW-6.1.23 Data and information to be Submitted After Award of Contract

The followng 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:

I

1.

2.

4.
5.

Brochure/Catalogues of the Automatic Circuit Recloser;

Manufacturer's Technical Data Sheets of the Automatic Circuit 
Recloser in accordance with EW-14.3;

Outline drawings of Automatic Circuit Recloser and accessories; 

Schematic and Wiring Diagram;
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 

Duly signed Routine Test Results; and

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 supply and delivery of fuse disconnect switch 
with lightning arrester combination for use in various diesel power plants.

The materials furnished shall be in accordance with, but not limited to, the 
latest issues of the Applicable Codes and Standards, Including all addenda, in 
effect at time of purchase order unless otherwise stated herein.

EW-6.2.1 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.

6.

7.
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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.

All exposed steel or iron part of the arrester shall be hot-dipped galvanized in 
accordance with ASTM standard.
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The Supplier shall submit for approval the brochures and/or catalogues with 
complete technical specification of the fuse cut out with lightning arrester 
combination including mounting brackets and accessories.

EW-6.3 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:

Pilferage proof 
Tamper Proof 
Wrong Wiring Alarm 
Current Flow display
Can withstand the temperature of -20°C to +70oC and Humidity of up 
to 95% non-condensing 
With back light display
With built-in battery for LCD display and back-up battery 
TOU Programmable Ready
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.

1.
2.
3.
4.
5.

6.
7.
8. 
9.

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/materials shall meet (he performance requirements 
appliMtion 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 
wrfres 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 crossing at the time of stranding and during installation. All steel and 
aluminum vwres shall lie naturaliy in their position in the stranded conductor 
and, when the core and/or the aluminum wires are cut, (he 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

Alurninum 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-boIls, 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 
rnanual 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.
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Insulators

Insulators to be utilized in the project shall be In accordance to ANSI Class 
55-3 for pin, Class 52-1 for suspension, Class 53-2 and Class 53-4 for spool 
standard as to material, ultimate tensile strength, leakage, distance, etc.

Line Hardware

Line hardware shall be made either of aluminum alloy, malleable iron or 
ductile iron with tensile strength In accordance with ANSI standard.

Bolts

All bolts such as carriage, double arming, oval, machine, etc. shall be hot dip 
galvanized as per ASTM A-153.

EW-6.5 Switchyard Maintenance Toots

The following lineman’s tools shall be provided by the Supplier for the 
maintenance In the switchyard area;

EW-7.0

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: lA”
Maximum Usaqe: 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
Adjustable Ranqe: 0.7m

1 set

5 Heavy Duty Hard Hat with strap & NPC
(Passed Safety Standard) 3 pcs

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.).
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EW-7.1 Technical Characteristics and Requirements

The cables to be supplied shall have Insulation levels able to withstand any 
voltage surges which are normally expected to occur in the power system in 
which the cable is to be used, due to switching operations, sudden load 
variations, faults, etc. The medium voltage XLPE power cable and the 600V 
power, control and instrumentation cable to be supplied shall be compliant to 
ICEA S-66-524 or lEC 60502-2 and UL 83, PNS 35, ICEA S-73-532 
specification and requirements of PEC respectively.

The cables shall be selected to withstand without distress any short-circuit 
currents in the conductor and sheath related to the existing fault levels.

The cables and its accessories shall be manufactured to fulfill the 
requirements when operating vwth 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
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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 
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).

EW-8.2 Equipment and Materials Requirements

EW-8.2.1 Grounding Cables

Groundirig 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.
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EW-8.2.2 Ground Rods

The ground rod shall be copper-covered steel of circular cross section, with a 
nominal diameter of 19 mm and a nominal length of 3 meters.

Each ground rod shall have a conical swaged point at one end and shall have 
a continuous smooth copper covering of at least 0.254 mm thickness molten- 
welded or copper bonded (electro-deposit) to a steel core. The copper clad 
or pressed type will not be accepted

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 steei 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.
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Power Cables

The lead sheath or armor (shield) of the MV power cables, if to be provided, 
shall be earthed by connecting a flexible braid to the shield. This shall be 
done at both ends of each cable. Cable end boxes shall be earthed with 
copper cable connection on one of the mounting bolts.

Lighting Poles

Poles for lighting shall be connected to the earthing grid with 22 mm2 tin- 
annealed copper conductor (one connection for each pole).

Other Metatlic 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 connection 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,
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Including reasonable waste to be expected during installations. Standard 
grounding connectors shall be fixed to metal frames by means of boiled clamps.

EW>8.2.10 Ground Rods

Ground rods shall be driven to a depth such that the top of each rod is at the 
same elevation as the ground grid and shall be bonded to the ground grid 
conductors by suitable exothermic connections.

EW-9.0 LIGHTNING PROTECTION SYSTEM

This specification covers the technical and associated requirements for the 
supply and installation of Lightning Protection System of the plant.

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.

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 (he 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 shall 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 
withstarid 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

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.
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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 stixicture 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 
lighting system shall be identified by the Supplier and furnished by the 
Supplier at no cost to the NPC. Any cost involve are deemed to be included 
In the price for the Lighting System.

EW-10.1 Design Requirements

EW-10.1.1 Technical Characteristics and Requirements

Contamination and Aging Factor
a. Indoor
b. Outdoor

Illumination Level Requirement, lux
a. Control room
b. Conference room
c. Loading Ramp, Staircase
d. Lavatory, Kitchen
e. Battery Room
f. Hallway, Corridor, Foyer
g. Pump house
h. Warehouse
i. Roads
J. Switchyard area
k. Guard house
l. Office
m. Perimeter fence
n. Safety lighting
o. Control building eaves
p. Control Building Facade Lighting

1.25
1.67

400
300
100
100
200
50
100
200
50
30
100
500
50
10
100

As Recommended by 
Supplier
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I

Administration Building
a. Engineering/Technical Room
b. Administrative Room
c. Manager's Office
d. Disbursing Room
e. Hallway, Corridor, Foyer
f. Toilet/Utility Rooms
g. Eaves
h. Fagade Lighting

500
500
400
400
50
100
100

As Recommended by 
Supplier

Normal lighling/smali 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);

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 
automaticaliy 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 svwtching shall be designed as follows:

a.

b.

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.

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 Luminaires (Lighting Fixtures) and Accessories

The Supplier shall submit for approval complete photometry data and type of 
lighting fixture to be installed together with the shop drawings.

All luminaires when installed shall be free of leaks, warps, dents and other 
irregularities.
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The hangers and brackets of all kinds for safety and proper installation of 
iighting fixtures shall be furnished and Installed by the Supplier at his own 
expense.

The housings shall be fabricated of steel sheet, corrosion resistant, good 
ventilation and easy installation.

Samples and catalogues of all luminaires to be supplied shall be submitted 
for NPC’s review and approval prior to the order. No luminaire shall be 
installed vwthout approval of NPC.

Luminaires shall be wired with approved fixture wire, 90°C Insulation. Each 
fixture shall be wired to a single point with an adequate slack for proper 
connection. All luminaires shall be protected from damage during installation. 
Any broken luminaire, receptacles, stems and the like, shall be replaced with 
new parts, at no cost to NPC.

Types of luminaires to be supplied, installed and tested are as follows:

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.

When used in damp and wet locations. It shall have an explosion and 
corrosion proof body and sealed.

2. Compact Luminaires

Compact Light Emitting Diode (LED) Luminaires shall 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
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EW-10.3

EW-10.3.1
I .

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 Light

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 
fabricated from galvanized steel or aluminum. Suitably 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 shall be forged with high 
quality aluminum alloy with clear tempered glass and built-in cooling 
fins.

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 shall be flush 
mounted, impact resistant and splash proof type.

EW-10.3.2 Switches

Switches for lighting fixtures shall be of the toggle quiet and flush mounted 
and fixed to the wall 1.37 m above the finished floor level. The rating of the 
switches shall be 10A. 240VAC, single-phase.
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EW'10.3.3 Single Phase Outlets

L.-

All outlets shall be provided with separate earthing pins connected to the 
yellow/green part in the feeder cable. Outlets with rated voltage not 
exceeding 250 Volts shall be in accordance with PEC for 2-pole three-wire 
(indoor and outdoor).

EW-10.4 Outlet Boxes and Pull Boxes

EW-10.4.1 Outlet Boxes

All outlet boxes for concealed work shall be of hot-dipped galvanized steel. 
Outlet boxes shall be firmly anchored in place and where required provided 
with fixture supports. The Supplier shall provide special supports for recessed 
lighting fixtures, etc. Suitable expansion screws shall be used for securing 
boxes to solid masonry and approved type toggles for securing to hallow 
masonry units.

All wall boxes on exposed wori< shall be of aluminum blasted cast iron. 

EW-10.4.2 Pull Boxes

Pull boxes shall be installed at all necessary points, to prevent damage to the 
Insulation or other damage that might result from pulling resistance or for 
other reasons related to improper Installation. All pulling boxes shall be made 
of galvanized sheet steel not less than 2mm. Where pulling boxes are used in 
connection with exposed conduits, plain covers attached to the pulling box 
with a suitable number of countersunk flathead machine screws may be 
used.

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, shail be rated 250 VDC.

Circuit breakers shall be quick-make, quick-break with thermal magnetic trip. 
The circuit breakers shaii have interrupting rating of not less than 
10,000 RMS Amps.

The circuit breakers shall be installed so as to permit the removal and re- 
installation or replacement of an individual circuit breaker without requiring 
the removal of any other circuit breaker or the disconnection of main or 
branch circuit connectors.
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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.

EW-10.5.5 Cable Installation

The Supplier shall furnish the following miscellaneous materials required for 
proper cable Installation:

a.
b.
c.
d.

Cable ties, clamps and markers.
Connectors, tapes and other splicing and terminating materials. 
Fire barriers, duct and conduit sealant, sand and planks.
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 bv the ario 
shall be cut-off by the Supplier,

AH 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.
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EW>10.5.€ Nameplates

A unit identification namepiate 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. Namepiate engraving shall be in 
accordance with the namepiate designations shown on the accompanying 
drawings.

EW-11.0 CONDUIT SYSTEM

This specification covers (he technical and associated requirements for the 
supply, laying and installation of conduits as required within the plant 
complex, including associated fittings, accessories (elbows, tees, steps, 
crossings etc.), supporting racks and brackets and all hardware.

All materials and parts which are not specifically mentioned herein but are 
necessary for the proper laying and instaliation of conduits shall be furnished 
at no additional cost to NPC.

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.
2.
3.

4.

Plug and fillers, coupling and bends:
Spacers, inserts and ties for conduits;
Conduit splicing solvent and connector material for uPVC conduit. If
uPVC conduits are used; and
Fire barriers, 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

All embedded and concealed In ceiling conduits, boxes and fitting required for 
(he 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
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EW-12.0

EW-12.1

approved manner. Conduit runs shall be sealed by the use of caps and discs 
or plugs. The seals shall be maintained, except during inspection and tests, 
until the conductor Is pulled in. Conduit shall be check to be free from 
obstructions by pulling a wooden mandrel of appropriate size through the 
conduit.

Conduits running in floors and terminating at motors or other equipment 
mounted on concrete bases shall be brought up to the equipment within the 
concrete bases, wherever possible.

All joints between lengths of conduits and threaded connection to boxes, 
fittings and equipment enclosures shall be made watertight.

Conduits installed outdoors running underground shall be buried to a 
minimum of 0.457 m.

Metallic Conduits (If specified)

Rigid metallic conduits shall be hot-dipped galvanized. The inside of the 
conduit shall have stove enamelled coating to prevent erosion and assure 
smooth wire pulling.

Metal fittings and cover shall have the same property and finish as that of the 
metallic conduits.

Rigid metal expansion joints, where required, shall be of standard 
manufactured product, of watertight construction, equipped with approved 
means to provide electrical continuity of the conduit runs, zinc-coated, and so 
designed as to prevent damaged to the cables. They shall permit a small 
amount of transverse movement as well as the longitudinal movement.

Non-Metallic Conduits

Where non-metallic conduits are allowed to be used by NPC, it shall be made 
of unplasticized polyvinyl chloride (uPVC) smooth walled inside and outside, 
coloured red-orange, schedule 40.

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

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.
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All parts shall be properly marked for ease of assembly in the field. Test 
report on design and routine tests performed in accordance with ANSI or lEC 
standard shall be submitted to NPC for evaluation and approval.

The test equipment, test method, measurements and computations shall be in 
accordance wth the latest applicable requirements of ANSI and 
standard.

lEC

EW-12.2 Shop Test

Routine, design, quality and conformance test and other necessary tests shall 
be performed in accordance with ANSI Standard or equivalent lEC Standard. 
Design tests Is required if the equipment is manufacturer’s new design or 
previous design with significant design changes. In this case, certified test 
report of duplicated production type is acceptable.

The test methods, measurements and computation shall be In accordance 
with the latest applicable requirements of ANSI and lEC standard and shall be 
submitted for NPC's approval.

EW-12.3 Other Requirements

The Supplier shall submit the following Factory Test Results:

Generator and Transformer

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 con-ection factor at 40°C. 

OTHER SITE REQUIREMENTS

Job Site Cameras

This specification covers the supply, delivery and Installation of job site 
cameras for the use In the monitoring and documentation of construction of 
diesel power plants.

The rnaterials 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-13.2 Technical Characteristics

The job site cameras to be supplied shall be DC supply operated and battery- 
operated cameras. It shall be designed to monitor the 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.

Job site cameras shali 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

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
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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)

Every 15 minutes/ 
User-programmable

Standard AA or AAA Size 
Alkaline Batteries

At least 120 days of 
image recording

Required

IP64 compliant 
SDHC 

32 GB

At least Two (2) 
32GB SDHC Storage

When the Installation of the job site cameras is completed, the operation and 
safekeeping shall be turnover to NPC.

The Supplier shall provide sufficient number of spare alkaline batteries to 
operate the construction cameras through the entire contract duration. In case 
of contract extension, the required additional batteries shall also be provided 
until contract completion at no additional cost to NPC.

EW-14.0 DATA AND DOCUMENTATION REQUIREMENTS

Supplier-furnished data and information shall be guaranteed performance 
data, predicted performance, interface requirements and construction 
features of all Supplier’s furnished equipment. The accuracy of such 
information and Its compatibility with overall performance requirements 
specified by NPC are the sole responsibility of the Supplier.

EW-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-13.0 of the Technical Data Sheets.

Filled-out data by the Supplier shall only serve as reference by NPC for the 
review and approval of brochures/drawings during implementation stage.
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EW-14.3 Data and Information to be Submitted During Implementation

I
The following shall be the full technical data requirement of equipment 
indicated in Section E-1.0 to E-13.0 of the Technical Data Sheets and 
EW-14.0 of this specification which shail 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 GE NERATOR
E-1.1 Manufacturer By Supplier
E-1.2 Place of Manufacture By Supplier
E-1.3 Generator Mode! 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

50

E-1.6 Duty Continuous
E-1.7 Overload Capability 10% of rated 

power output
E-1.8 Rated Voltaqe. V 480
E-1.9 Frequency. Hz 60
E-1.10 No. of Phase 3
E-1.11 WIndina Pitch 2/3
E-1.12 Rated Soeed. rom 1800

E-1.13
Insulation Class for both
the armature and field 
windinqs

Class H

E-1.14 Temperature Rise at
rated load Class F

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 Bearinq 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
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Item Description NPC
Requirements

Supplier’s
Data

E-1.20 Winding Temperature
Detector To be provided

E-1.21 Space Heater To be provided
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 Damoer WIndinq To be provided
E-1.26 Telephone Interference THF is better than 2%
E-1.27 Radio Interference Equipped w4th RFI

suppression

E-1.28

Designed to withstand a
momentary excess 
current of 1.5 times of 
rated current for not less 
than 2 min.

Yes

E-1.29 Overspeed 1.2 times the rated
speed for 2 min.

E-1.30 Overload Capacity and
Duration

10%, for max of 1 hr.
in every 12 hrs.

E-1.31 Cooling System Totally Enclosed air
cooled

E-1.32 Protection Class IP 23
E-1.33 Sustained Short Circuit 

Capability Yes
EXCITATION SYSTEM

E-1.34 Type
Brushless, Separately
Excited, Permanent 
Magnetic Generator 
(PMG) or equivalent

AUTOWlATIC VOLTAGE REGULATOR lAVRt
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
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Item Description NPC
Requirements

Supplier’s
Data

E-1.41 Regulation, %
+ 0.5% in steady state 
with rapid response 

time
E-1.42 ResDonse Time, ms Manufacturer’s Data
TEST AND EXPERIENCE REQU REMENTS
E-1.43 Test Reauirement

a. Routine Test to be
Performed Yes

b. Certified Design and
Routine Test Reports 
to be submitted

Yes

2.0 GENERATOR TRANSFORMER

Item Description NPC
Requirements

Supplier’s
Data

E-2.1 Manufacturer Bv Supplier
E-2.2 Place of Manufacture Bv Supplier
E-2.3 Transformer Model By Supplier
E-2.4 Minimum Rated

CaDacitv. kVA 75
E-2.5 No. of Phase 3
E-2.6 Rated Voltaqe

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
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Item Description NPC
Requirements

Supplier’s
Data

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 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% CoDoer
E-2.21 Vector Group YNdll
E-2.22 % Impedance at Rated

kVA 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
-iigh Voltage & Neutral

Terminal

a. Rated Current To match VA rating
plus overload

b. Insulation Class 15
c. BIL in kV 110
d. Standard Used lEC 60137
e. Creepage length, mm 465
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Item Description NPC
Requirements

Supplier's
Data

f. Color Brown
E-2.26 Coolinq

a. Cooling Medium Air and Oil
b. Temperature

b.1 Temperature of 
cooling air, not to 
exceed

40°C

b.2 Average
temperature of 
the coolina 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 Relav 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 Oii

a. Insulating Oil shall be
mineral oil in
accordance with
ASTM D3487

Yes

b. Additional Properties
b.1 Min. Flash Point,

°C fASTM 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 flEC 60156) Min. 30

c. Polychlorinated
Biphenyls (PCBs) 
free

Yes

d. Oil Test Results shall
be submitted to NPC 
(PCS analysis and 
Electrical & Physical 
Test)

Yes

E-2.32 Weight of Oil, kg Manufacturer's Data
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Item Description NPC
Requirements

Supplier's
Data

E-2.33 Total Weiqht, kq Manufacturer’s Data
E-2.34 Dimension Manufacturer’s Data
E-2.35 Ground Terminal

Connection
Suitable for 100 mm^1

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

c. Factory Acceptance
Test (Routine) to be 
witnessed by NPC 
Representative

Yes

d. Required No. of NPC
Personnel to witness 
the Factory
Acceptance Test

3

3.0 GENERATOR CONTROL AND PROTECTION PANEL

item Description NPC
Requirements

Supplier’s
Data

E-3.1 Manufacturer Bv Supplier

E-3.2

Each GCPP to be
supplied shall be 
equipped wth metering, 
status, alarm and trip 
indication light,
synchronizing devices, 
protection relays as 
shown on the bid 
drawinq

Yes

E-3.3 Class (indoor, outdoor) Indoor
E-3.4 Generator Circuit

Breaker
a. Manufacturer By Supplier
b. Model By Supplier
c. Continuous Current

Ratinq
Refer to Single Line

Diaqram
d. Construction Molded Case Circuit 

Breaker
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Item Description NPC
Requirements

Supplier's
Data

e. Type
Compact with 

Electronic Trip Unit 
and remote control 

functions
f. Symmetrical Current Refer to Single Line 

Diagram
E-3.5 Enclosure Details

a. Protection Class IP 44
b. Metal Steel Sheet

Thickness, mm 2

c. Cable Entrance Bottom
d. Dimension (L x W x

H). mm Refer to Bid Drawing

e. Weight, kg Manufacturer's Data
f. All materials are non*

hygroscopic to
prevent fungus
growth

Yes

g. The GCPP shall be
provided w/
nameolate

Yes

h. An outline drawing
showing details of the 
GCPP enclosure
including its
components as
shown on the bid 
drawng 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
. kW Included
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Item Description NPC
Requirements

Supplier’s
Data

g. kVAR Included
h. Running Hour meter Included
1. Alternator Winding

Temperature Included
j. Other engine

metering required as 
specified in
Mechanical 
Specifications

Included

E-3.8 Monitoring Svstem
a. An Annunciator

Window with
Common Audio
Alarm & Trip
indication for:
a.1.Monitoring of

abnormal 
conditions during 
operation of the 
system Including 
generator and
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
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item Description NPC
Requirements

Supplier’s
Data

b. GCPP shall be
equipped with
protection relays to 
provide signal and 
alarm to protect the 
D/G set from damage 
durinq fault

Yes

E-3.10

The Supplier shall 
provide all the required 
Generator Protection 
devices for the all the 
D/G set ratings as 
shown on the Single 
Line diaqram

Yes

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

Item Description NPC
Requirements

Supplier’s
Data

E-4.1 ManLffacturer Bv Suppiier
E-4.2 Transformer Model Bv Supplier
E-4.3 Minimum Rated

Capacity. kVA 15
E-4.4 No. of Phase Oned)
E-4.5 Rated Voltaqe

a. Primary, kV 7.97
b. Secondary, kV 0.24

E-4.6 Type of Coolinq 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 40°C
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Item Description NPC
Requirements

Supplier’s
Data

b. Temperature Rise 65 °C
E-4.10 Insulation Level

Nominal Voltage Level
(kV)
a. H-Winding 7.97
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 Windino Material 100% Copper
E-4.13 No. of Bushinq 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 ± 2 X 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

15 KV 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
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Item Description NPC
Requirements

Supplier’s
Data

E-5.4 Type of cable Single Core
E-5.5 Conductor Material Annealed CoDoer
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 fXLPE)

b. Thickness, mm >4.0
E-5.10 Outer coverinq/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 Proyided with Filler and
Binder Tape Yes

600 V POWER. INSTRUMENTA1 ON 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 
Operatinq 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-listed

PVC

E-5.19 Outer coyering/Jacket
Oil, Chemical and

Abrasion Resistant 
Tough Polyamide 

(Nylon)
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Item Description NPC
Requirements

Supplier’s
Data

E-5.20
Meets ASTM, UL 83 &
1063, and PNS 35 
Specifications and 
requirements of PEC

Yes

6.0 BUS CONDUCTOR AND HARDWARE

I

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 
fACSR)

E-6.3 Code Name By Supplier

E-6.4 Conductor size Refer to Single Line
Oiaoram

E-6.5 Voltage Rating, kV 15
E-6.6 Ampacity, A 270
E-6.7 Outer Layers

a. Material Aluminum
b. Stranding No. 6
c. Calculated Cross-

sectional Area. mm2 Manufacturer’s Data
d. Coefficient of

Elonqation (/“O Manufacturer’s Data

E-6.8 Core

a. Material Aluminum Clad Steel
b. Stranding No. 1
c. Calculated Cross-

sectional Area, mm2 Manufacturer’s Data
d. Coefficient of

Elonqation f/*C) Manufacturer's Data

E-6.9 Conductor Coefficient of
Linear Exoansion f/*C) Manufacturer's Data

CONDLICTOR HARDWARE
E-6.10 Tension Clamp

a. Type Bolted, U-Bolt
b. Material of Body Aluminum Alloy
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Item Description NPC
Requirements

Supplier’s
Data

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

Item Description NPC
Requirements

Supplier’s
Data

GRO LiNDING GRID DESIGN CR TERIA
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

EQUI ■MENT 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 1.2 kV PVC 

Insulation
E-7.9 Ground Rod

a. Manufacturer By Supplier
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Item Description NPC
Requirements

Supplier’s
Data

b. Type Copper rod
c. Diameter, mm > 19 mm
d. Length/seclion, m > 3 m

8.0 LIGHTNING PROTECTION SYSTEM

Item Description NPC
Requirements

Supplier's
Data

LIGHTNING PROTECTION
E-8.1 Manufacturer Bv SuDDlier
LIGH1fNING ROD
E-8.2 Material Copper
E-8.3 Lenqth. 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 Weiqht Ikq/meter) Manufacturer’s Data
ACCESSORIES

E-8.10
Support Pipe, Down lead
Clamp, Terminal Lug,
Guy Wire, PVC conduit, 
etc.

Yes

9.0 AUTOMATIC CIRCUIT RECLOSER

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

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
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I

Item Description NPC
Requirements

Supplier’s
Data

E-9.8 Rated Normal 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

a. Voltage By Supplier
b. Make of Batteries By Supplier

c. Type
Re-chargeable

sealed lead-acid 
battery

d. Capacity By Supplier
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Item Description NPC
Requirements

Supplier’s
Data

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 Controller

E-9.27 Type

Electronic type 
equipped with 

advance protection, 
metering, control 

and communication 
in an individual 

module arranged 
within the 

compartment
Protection Features
a. Directional Overcurrent
and Earth Fault Protection Yes

- ■

b. Instantaneous/Time
Overcurrent Yes

c. Underand Over Voltage Yes
d. Under and Over
Frequency (pick-up setting 
ranqe of 45-65 Hz)

Yes

e. Cold Load Pick-up
Element Yes
f. Inrush Restraint
Element Yes
g. Auto Reclosing
Element Yes

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

NATIONAL POWER CORPORATION Vl-EW-67
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ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

 VisP21Z1296Se

I

I

I

Item Description NPC
Requirements

Supplier’s
Data

E-9.31 No. of trips to lock-out Up to 4

E-9.32 Rated Duty Cycle O-O.ls CO-ls-CO- 
Is-CO

E-9.33 Controller Cubicle Degree
of protection IP 65

E-9.34
Fault 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 load 
side and line side. Units

6

E-9.37 Total Weight, kg By Supplier
OTHER TECHNICAL REQUIREMEh TS

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

1. No. of Units to be
supplied 1 per unit

b. Hardware

1. Processor Ryzen 7 or Higher
2. Clock Frequency, Hz 3200
3. RAM Capacity, GB 32
4. Hard Disk Capacity,

TB 2 or Higher
5. Video RAM GTX 1660 Super 

or Higher
6. Optical Drive DVD ± RW

7. Display 15” LCD Color
Monitor

8. Audio System 
--------------------------------------------

Built-in Stereo
Speakers

NATIONAL POWER CORPORATION
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ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

 VisP21Z1296Se

I
I

I

I

Item Description NPC
Requirements

Supplier’s
Data

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, 

keyboards 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

h. Battery
Li-Ion battery pack 4-

5hrs rundown 
battery life with APM

E-9.39
Operating and
Configuration Editor
Software Proaram
a. All system software and

configuration editor
software program
including licenses and 
instruction manuals

To be proyided

E-9.40 Test Requirement
1. Design and Routine
Tests
Reports reauired

Yes

NATIONAL POWER CORPORATION
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J

10.0 FUSE DISCONNECT SWITCH WITH LIGHTNING ARRESTER 
COMBINATION

I
I

I
I

Item Description NPC
Requirements

Supplier’s
Data

E-10.1 Manufacturer Bv Supplier
E-10.2 Class (indoor, outdoor) Outdoor
E-10.3 Rated voltaae. kV 15
E-10.4 Nomina! 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 Llqhtninq Arrester

a. Type Metal Oxide Varistor
(MOV), qapless

b. Rated frequency, Hz 60
c. Nominal system voltage,

kV 13.8
d. Duty cycle voltage

(ratinq). kVrms 12

e. Maximum Continuous
Operating Voltage
(MCOV). for the arresters 
having the follovwng duty 
cycle voltage. kV rms

10.2

f. Nominal discharge
current. kA 10

g. Creepage distance, mm 465
h. Supporting brackets,

bolts, nuts. etc. Yes
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11.0 KILOWATT-HOUR DEMAND METER

I

I

I

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 bv ERC

Yes

13.8KV THREE PHASE KILOWATT-HOUR DEMAND MPT ER
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.ia Voltage, V 120-480
E-11.19 Current Range Class 20
E-11.2C 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 bv ERC

Yes
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

___________ VisP2121296Se

Item Description NPC
Requirements

Supplier’s
Data

E-11.2 j Metering Current
1 Transformer

■ a. Class {indoor, outdoor) Outdoor1 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 VT,
kV 13.8

d. Rated secondary
voltage, V 120

e. Insulation type Full cast epoxy resin

[i f. Accuracy class Class 0.3 or better
g. Burden Manufacturer’s Data

I h. BIL, kV 110
1

II 12.0 SPARE PARTS

=1 Item Description NPC
Requirements

Supplier's
Data

il
E-12.1

Generator Circuit Breaker
for Generator Control & 
Protection Panel

1 Set for 50kW D/G 
Set

[J
E-12.2 GCPP Module/ Controller

with installed software
1 Set for 50kW D/G 

Set

i___
E-12.3 Automatic Voltage

Regulator (AVR)
1 Set for 50kW D/G

Set
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I
item Description NPC

Requirements
Supplier’s

Data

E-12.4 Rotating Diodes 1 Set for 50kW D/G 
Set

E-12.5

E-12.6

E-12.7

E-12.6

E-12.9

E-12.10

Notes: 

1.

2.

Minimum requirements but the Supplier may increase the specified 
quantity if found not sufficient. Additional spares consumed and/or 
required for any repairs/replacement during the warranty period shall be 
provided by the Supplier at no cost to NPC.

The above list is preliminary which Is subject to changes to conform with 
the final design and model/brand of the proposed equipment (per 
manufacturer’s standard).

13.0 SWITCHYARD MAINTENANCE TOOLS

Item Description1 NPC
Requirements

Supplier's
Data

E-13.1

Telescopic Hot Stick with
Tip Lock Features, 
Material: Epoxy giass 
Minimum Length: 35 ft.
No. of Sections; 8

1 Set per site

E-13.2

Lineman’s Rubber
Gioves
Size: 14"
Maximum Usage: 17,000 
Volts

2 Pairs per site

E-13.3

Lineman's Beit
Maximum Length:42M 
Minimum Length: 34" 
D-to-D distance: 56 cm 
Center Hole: 38"

1 Set per site

NATIONAL POWER CORPORATION
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
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ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL
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item Description1 NPC
Requirements

Supplier’s
Data

E-13.4
Positioning Strap, Nylon
Maximum Length: 2.0m 
Minimum Length: 1.3m 
Adjustable Range: 0.7m

1 Set per site

E-13.5
Heavy Duty Hard Hat
with strap (Passed 
Safety Standard)

3 Pcs per site

E-13.6

E-13.7

E-13.8

E-13.9

E-13.10

Note:

1. Minimum requirements but the Supplier may increase the specified 
quantity if found not sufficient. 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.

14.0 JOB SITE CAMERAS

NATIONAL POWER CORPORATION

u

item Description NPC
Requirements

Supplier’s
Data

E-14.1 Manufacturer By Supplier
E-14.2 Type Time-Lapse Camera
E-14.3 Quantity As specified in the 

SOR
E-14.4 Control Display Thin-Film-Transistor

(TFT)
Liquid Crystal Display 

(LCD)
E-14.5 Image Sensor Resolution At least 1.3 

Megapixel CMOS
E-14.6 View Angle At least 110 degrees 

viewing angle
E-14.7 Still Image Resolution 1280x720
E-14.8 Time Lapse Interval Every 15 minutes/

User-programmable —
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Item Description NPC
Requirements

Supplier's
Data

E-14.9 Battery Type Standard AA 
or AAA Size 

Alkaline Batteries
E-14.10 Battery Life At least 120 days of 

image recording
E-14.11 Additional Battery (Spare) Required
E-14.12 Enclosure IP64 compliant
E-14.13 Storage Memory SDHC
E-14.14 Storage Capacity 32GB
E-14.15 Additional Storage

(Spare)
At least Two (2) 

32GB SDHC Storage

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
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OCCIDENTAL
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PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS 

TABLE OF CONTENTS

SECTION DESCRIPTION PAGE

DOCUMENTS TO BE SUBMITTED DURING BID OPENING
M-1.0 Diesel Generating Set and Associated Equipment Data Summary VI-TDS{MW)-2
M-2.0 Fuel Consumption Form for Diesel Generating Sets VI-TDS(MW)-3

Annex
A.1

Letter of Authorization and Guarantee Statement either from: 1) 
Original Equipment Manufacturer (OEM) or 2) Certification of the OEM 
accompanied by a Certification from OEM as a Licensee or the 
Licensee Agreement or 3) Authorized Distributor/Dealer (accompanied 
by a Certificate of Authorized Distributorship/Dealership from the 
OEM/Licensee of the OEM). If from the Licensee, a Certification from 
the OEM as a Licensee or the Licensee agreement must also be 
submitted), for the 50 kW Prime Rated Power Diesel Generating Sets.

Attachment 
As Annex A.1

Annex
A.2

“Diesel Generating Set (Engine + AC Generator) Performance 
Curve" @ Reference Site Conditions issued by the
Manufacturer/Assembler/integrator (duly signed with full name) 
of the Diesel Generating Set Model/Tvpe being offered

Attachment
As Annex A.2

Annex
A.3

“Engine Performance Curve” @ Reference Site Conditions issued
by the Diesel Engine Manufacturer or Diesel Generating Set 
Manufacturer/Assembler/Integrator (duly signed with full name) 
for the Diesel Engine Model/Type being offered

Attachment
As Annex A.3

DOCUMENTS TO BE SUBMITTED DURING POST QUALIFICATION BUT NOT
LIMITED TO:

M-3.0 Diesel Engine VI-TDS(MW)-5

M-4.0 Spare Parts VI-TDS{MW)-6
M-4.1 Spare Parts per Unit of 50 kW Diesel Generating Set During the 

Warranty Period
Vi-TDS{MW)-6

M-4.2 Spare Parts per Total Units of 50 kW Diesel Generating Set Supplied 
and to be Delivered at Molocaboc DPP

VI-TDS(MW)-7

M-5.0 Standard/Special Tools VI-TDS(MW)'8
M-5.1 Standard/Special Tools per Total Units of 50 kW Diesel Generating

Set Supplied and Delivered at Molocaboc DPP
VI-TDS(MW)-8

M-5.2 Miscellaneous Tools to be Supplied and Delivered at Molocaboc DPP VI-TDS(MW)-9

NATIONAL POWER CORPORATION VI-TDS(MWH
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP2121296Se

TABLE OF CONTENTS (ConVd...)

SECTION DESCRIPTION PAGE

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION
BUT NOT LIMITED TO:

M-6.0 ISO 9001 Certificate of the Manufacturer/Assembler/integrator 
or equivalent for each of the Diesel Generating Set

M-7.0 Standard Certification of the proposed offered model of Diesel 
Generating Set from any of the following internationally recognized 
certifying body/organization:
a) Canadian Standard Association (CSA)
b) Underwriter’s Laboratories (UL)
c) Japanese Industrial Standards (JIS)
d) European Commission (CE)
e) Lloyd’s Register (LR)
f) Germanischer Lioyd (GL)
g) Niippon Kaiji Kyokai (NKK)
h) American Bureau of Shipping (ABS)

M-8.0 Power Derate Curves and Details or Certificate/Statement from
Diesel Generating Set’s Manufacturer/Assembler/ Integrator 
that the proposed Diesel Generating Set have no deration at 
Reference Site Conditions.

M‘9.0 Manufacturer/Assembler/Integrator’s General Data, Catalogue
and Brochures of model/type of equipment offered and 
published as standard products for the Diesel Generating Set 
which contain the following information:
a) Manufacturer/Assembler
b) Model/Type
c) Prime Rated Power
d) Voltage
e) Power Factor
f) Frequency
g) Rated Speed
h) Arrangement & Number of Cylinders

M-10.0 Technical Data for Engine and Auxiliaries See Attached 
Forms on page 
VI-TDS(MW)-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

NATIONAL POWER CORPORATION EH1 Vl-TDS(MW)-li
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
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PART li - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING THE BID OPENING 
(Sections M-1.0, M-2.0, Annexes A.1, A.2 and A.3)

NOTES

1. The Bidder shall complete this technical data sheet and submit the filled-up forms 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. A.2 and A.3 
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 V1-TDS(MW)-1
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M>1.0 DIESEL GENERATING SET (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 and 
tested in compliance with the 
latest version of the
standards* listed below, 
mounted on heavy duty steel 
base frame with anti-vibration 
pads contained in a sound 
attenuated & weatherproof 
enclosure

M-1,1,1 Manufacturer/Assembler/Integrafor of DG Set 
beino offered By Supplier

M-1.1.2 Brand Name of DG Set beinq offered By Supplier
M-1.1.3 Model of DG Set being offered By Supplier
M-1.1.4 DG Set Manufacturer/Assembler/Integrator 

Experience. Year 5 (minimum)

M-1.1.5 DG Set Guaranteed Prime Rated Power at 
Reference Site Conditions’ & 0.8 Power
Factor, kW

50 (minimum)

M-1.1.6 DG set Guaranteed Fuel Rate at Required
D/G Prime Power Output and at Reference 
Site Conditions
100% Rated Load. li/kW-hr

0.34 (max)

M-1.1.7 Voltage, V 480 (±5%)
M-1.1.8 Power factor 0.80 (min.)
M-1.1.9 Frequency, Hz. 60
M-1.1.10 No. of Phases, 0 3
M-1.1.11 Rated Speed, RPM 1800
M-1.1.12 Governor Electronic
M-1.1.13 Arrangement & Number of Cylinders In- line & Multi-cylinder
M-1.1.14 Maximum Sound Pressure Level @ 1-meter

distance. dBA 85
M-1.1.15 Maximum Permissible NOx, mq/Nm3 2000 as NO2
M-1.1.16 Maximum Permissible SOx, mq/Nm3 700 as SO?
M-1.1.17 Maximum Permissible CO, mq/Nm3 500 as CO
M-1.1.16 Particulates, mq/Nm3 200
M-1.1.19 Factory Acceptance test Yes

NOTES: 1. lEC 60034, lEC 60085, /EC60529, ISO 9001, ISO 8528 and ISO 3046
2. Guaranteed Fuel Consumption which Is more than the specified maximum value will be ground 

for rejection of the equipment being offered.
3. Experience less than what Is required will be ground for rejection of the equipment being 

offered.

Name of Firm Name & Signature of Representative Designation
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M-1.0 DIESEL GENERATING SET (DG SET) AND ASSOCIATED 
EQUIPMENT DATA SUMMARY {Confd...)

ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S DATA

M-1.1.20 “Diesel Generating Set (Engine * AC 
Generator) Performance Curve” @ 
Reference Site Conditions issued bythe 
Manufacturer/Assembler/Integrator (duly 
signed with full name) of the Diesel 
Generatinq Set Model/Tvpe beino offered

(To be Submitted as 
Annex A.2)

M-1.2 Diesel Engine
M-1.2.1 Manufacturer By Supplier
M-1.2.2 Manufacturer’s Experience, years 10
M-1.2.3 Place of Manufacture By Supplier
M-1.2.4 Brand Name of Diesel Engine being offered By Supplier
M-1.2.5 Model/Type By Supplier
M-1.2.6 Engine Prime Brake Power Output at 

Reference Site Conditions, kWm or BHP By Supplier

M-1.2.7 "Engine Performance Curve” @ Reference 
Site Conditions issued by the Diesel Engine 
Manufacturer or Diesel Generating Set 
Manufacturer/Assembler/Integrator (duly 
signed with full name) for the Diesel Engine 
Model/Type being offered

(To be Submitted as 
Annex A,3)

M-2.0 - FUEL CONSUMPTION FOR DIESEL GENERATING SET

A B** C D* E

DG Set Guaranteed 
Prime Rated Power at 

Reference Site 
Conditions

(Minimum kW)

DG Set Guaranteed 
Fuel Rate at Required 

Prime Rated Power and 
at Reference Site 

Conditions 
(liters/kilowatt-hour)

Cost of 
Fuel

(PhP/ltr)

No. of 
operating 
hours per 

year

(hrs)

1-Year Cost of 
Fuel

Consumption,
(A X B X C X D)

(PhP)
50 40.40 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 Fuei Rate In three decimal places, i.e. 0.270 UkW-hr. 
If Fuel Rate is indicated In more than three decimal places, only the first three 
decimal numbers will be considered regardless of any number written In the 
fourth decimal number.

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING POST-QUALIFICATION
BUT NOT LIMITED TO:

(Sections M-3.0 to M-5.1)

NOTES

1. The Bidder shall complete this technical data sheet and submit the filled-up forms 
during the post-qualification which shall only serve as reference for the review and 
approval of brochure/drawings during implementation stage. The Bidder shall use 
additional sheets as necessary for any other additional information following the format 
shown herein or by reproducing the same.

2. The data required are technical features and characteristics of the Equipment to be 
provided by the bidder which shall at least be equal or superior to the requirements 
specified by NPC.

3. The lists of Spares and Tools (Items M-4.1 to M-5.1) are preliminary and subject to 
changes to conform with the final design and model/brand of the proposed equipment 
(per manufacturer's standard).

The Bidder shall indicate "N/A" to the respective items in the said lists (Items M-4.1 to 
M-5.1) if found not applicable to the brand/model of the proposed equipment. 
However, NPC reserves the right to request the Supplier to provide the same or its 
equivalent if it is determined as “deemed necessary or standard tool/inherent part or 
optional item" during the evaluation, checking and review/approval of the final lists to 
be submitted by the Supplier during the Contract Stage at no cost to NPC.

4. Non submission of the above documents shall be a ground for disqualifications.

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

M>3.0 DIESEL ENGINE

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S
DATA

M-3.1 DIESEL ENGINE
M-3.1.1 1. Manufacturer Bv SuDDlier

2. Manufacturer’s Experience. Year 10
M-3.1.2 Place of Manufacture Bv Supplier
M-3.1.3 Model/Type By Supplier

M-3.1.4 Engine Prime Rated Brake Power at 
Reference Site Conditions, kWm or 
BHP

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 Overall Dimension of Complete Unit,
L X W X H, m

By Supplier

M-3.1.12 Maximum Weight of Diesei Engine
Generator Set on Skid, kg

By Supplier

M-3.1.13 Heat Dissipation including
(Generating set). kJ/hr

By Supplier

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(MW)-5



I

BID DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VlsP21Z1296Se

M-4.0 SPARE PARTS

I M-4.1 SPARE PARTS PER UNIT OF 50 KW DIESEL GENERATING 
SET DURING THE WARRANTY PERIOD (Minimum Requirements 
as Specified in the Technical Specifications and Manufacturer’s Standard and
Recommended Spare Parts)

ITEM DESCRIPTION PART NO. MINIMUM
QUANTITY**

SUPPLIERS
DATA

M-4.1a Air Filter Element 6 pcs/size
M-4.1b Lube Oil Filter Element 30 pcs/size
M-4.1C Fuel Filter Element 15 pcs/size
M-4.1d Water Filter Element 6 pcs/size

M-4.1e Fan Belt 3 pcs/size

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-4.11.2
M-4.11.3
M-4.11.4
M-4.11.5
M-4.11.6
M-4.11.7
M-4.11.8
M-4.11.9

M-4.11.10

NOTES:

ifi:

The list Is preliminary which is subject to changes to conform with the final 
design and model/brand of the proposed equipment (per manufacturer's 
standard). Refer also to NOTE #3 of page VI-TDS (MW)-4-

Quantities may be Increased depending on manufacturer's required 
replacement intervals.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION CD1 VI-TDS(MW)-6



BID DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

I
M-4.2 SPARE PARTS PER TOTAL UNIT OF 50 KW DIESEL 

GENERATING SET SUPPLIED AND DELIVERED AT 

MOLOCABOC DPP *

NOTES:

ITEM DESCRIPTION PART NO. MINIMUM
QUANTITY**

SUPPLIERS
DATA

M-4,2a Fuel Injector 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 
Bearinos

2 sets

M-4.2g Rocker Gear Cover 
Gasket 12 pcs

M-4.2h Thermostat 1 set
M-4.2I Lub Oil Pump Switch 1 set
M-4,2j Hot Water Temp.

Switch 1 set

M-4.2k Turbocharger Repair
Kit 1 set

M-4.2I Exhaust Manifold
Bellow 1 set

M4,2m 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 list Is preliminary which Is subject to changes to conform with the final 
design and model/brand of the proposed equipment (per manufacturer’s 
standard). Refer also to NOTE #3 of page VI-TDS (M\^-4.

Quantities may be increased depending on manufacturer's required 
replacement Intervals.

Name of Firm Name & Signature of Representative Designation
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BID DOCUMEr^TS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

I

M-5.0 STANDARD/SPECIAL TOOLS/MISCELLANEOUS TOOLS

M-5.1 STANDARD/SPECIAL TOOLS PER TOTAL UNITS OF 50 kW 
DIESEL GENERATING SETS SUPPLIED AND DELIVERED AT 
MOLOCABOC DPP (Minimum Requirements as Specified in the Technical
Specifications & Manufacturer’s Standard/Recommended Tools)

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIERS
DATA

M-5.1a Portable computer (Minimum of Intel 17 
Processor, 16GB RAM. 500GB HDD, 
2Ghz, 12'-13.3" screen size & with the 
latest pre-lnstalled windows operating 
system compatible with manufacturer's/or 
Supplier's software) needed in
programming the genset control setting 
(complete with licensed CD-ROM drive 
dongles of genset control system) and 
electronic/digital governing system
including other digitai components that 
require exclusive programs from the 
Manufacturer and/or Supplier with free 
update throughout the operating life of the 
oenset

1 set

M-5.1b Puller, Cylinder Liner 1 set
M-5.1C Puller, Generator Bearinq 1 set
M-5.1d Puller, Injector Sleeve 1 set
M-5.1 e Extractor, Valve Seat 1 set
M-5.1f Extractor, Piston Rina 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] Reamer, Injector Sleeve 1 set
M-5.1k Calibrator, Injector (Range 0-600 bars) 1 set
M-5.1 i Feeler Gauge 1 set

M-5.1m Special tools for overhauling and re
assembly of turbocharger

1 set

M-5.1n Cleaning nozzle for cleaning of
turbocharger

1 set

M-5.10 Special tools for maintenance and
cleaning of radiators and fans 1 set

M-5.1 p Other tools recommended by the
Manufacturer 1 lot

NOTES: * Minimum requirements but the Supplier shall provide/include in the list all the 
necessary/standard tools required In the performance of normal maintenance 
and overhaul. The above list is preliminary which Is subject to changes to 
conform with the final design and model/brand of the proposed equipment (per 
manufacturer's standard). Refer also to NOTE #3 of page lll-TDS (MW)-4.

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

M-5.2 MISCELLANEOUS TOOLS TO BE SUPPLIED AND 

DELIVERED AT MOLOCABOC DPP*

I

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIERS
DATA

M-5.1 Hoist, hand chain, 2 tons capacity, 3 
meters lift 1 unit

M-5.2 Wrench, combination, 13 pcs/set 1 set
M-5.3 Wrench, open, 8 pcs/set 1 set
M-5.4 Wrench box, 7 pcs/set 1 set
M-5.5 Wrench, socket, 17 pcs/set 1 set
M-5.6 Wrench, adjustable, chrome vanadium 

steel, drop forged, fine polished, heavy 
duty, sizes; 8.10 & 12"

1 set

M-5.7 Wrench, pipe, forge steel, heavy duty, 
sizes: 12 & 14" 1 set

M-5.8 Wrench, torque, 0-500 Nm 1 pc.
M-5.9 Piier, combination, sizes: 6, 7 & 8" 1 set

M-5.10 Plier, long nose, sizes; 6 & 8" 1 set
M-5.11 Screwdriver, 6 pcs/set 1 set
M-5.12 Vise, size 6" swivel type, pre drilled holes 

for mounting 1 pc.
M-5.13 Caliper, digimatic, measuring range; 0-

150mm, accuracy; +/- 0.02mm 1 pc.
M'5.15 Micrometer, outside deviation within: +/- 

0.01 mm, heavy duty 1 pc.
M-5.16 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-5.17 Bit, drill, 70 pcs/set, includes 3 position 
ratcheting hand drive, brad point bits- 
wood, twist drill bits - 
metal/wood/plastic/masonry

1 set

M-5.18 Grinder, angle, heavy duty, 220 V, 60 Hz, 
750 W, 1200 rpm, single phase, variable 
speed

1 set

M-5.19 Tester, Multi, Digital 1 pc.
M-5.20 Meter, Clamp, Digital 1 pc.
M-5.21 Tester, Megger (0-1000) 1 pc.
M-5.22 Allen Wrench 1 set
M-5.23 Hammer - ball & claw (2 pcs each type) 1 set

NOTES: * Minimum requirements but the Supplier shall provide/include in the list all the 
necessary/standard tools required in the performance of normal maintenance 
and overhaul. The above list Is preliminary which Is subject to changes to 
conform with the final design and model/brand of the proposed equipment (per 
manufacturer's standard). Refer also to NOTE P3 of page IlhTDS (MW)-4.

Name of Firm Name & Signature of Representative Designation
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BIO DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

M-5.2 MISCELLANEOUS TOOLS TO BE SUPPLIED AND

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIERS
DATA

M-5.24 Filter Wrench 1 DC.
M-5.25 Tongue & Grove Pliers (10") 1 DC.
M-5.26 Precision Screwdrivers (long type) 1 set
M-5.27 Grease pun 1 pc.
M-5.28 Locker Cabinet with 6 compartment with 

lock keys and ball rollers 1 set
M-5.29 Tool box, heayy duty, 535mm x 250mm

X 238 mm (or as required to contain all 
the standard/special and miscellaneous 
Tools)

1 set

M-5.30 Other tools recommended by the 
Manufacturer 1 lot

M-5.30.1
M-5. 30.2
M-5. 30.3
M-5. 30.4
M-5. 30.5

I

I

I

NOTES; * Minimum requirements but the Supplier shall provide/include In the list all the 
necessary/standard tools required In the performance of normal maintenance 
and overhaul. The above list is preliminary which is subject to changes to 
conform with the final design and model/brand of the proposed equipment (per 
manufacturer’s standard). Refer also to NOTE #3 of page Itl-TDS (MW)-4.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION E3Ji VI-TDS(MW)-10



BID DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP2121296Se

PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING THE PROJECT
IMPLEMENTATION BUT NOT LIMITED TO:

(Sections M-6.0 to M-11.0)

NOTES

1. The Bidder shall complete this technical data sheet/documents and submit the filled- 
up forms during the project implementation (during contract stage). The Bidder shall 
use additional sheets as necessary for any other additional information following to 
the format shown herein or by reproducing the same.

2. The data required are technical features and characteristics of the Equipment to be 
provided by the bidder. Bidder's proposal shall at least be equal or superior to the 
requirements specified by NPC. The data provided shall be used as basis for 
evaluation of brochures, drawings and other documents to be submitted for review 
and approval during the project implementation.

3. All data and information shall be in English language.

I

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT
LIMITED TO:

SECTION DESCRIPTION PAGE
M-6.0 ISO 9001 Certificate of the Manufacturer/Assembler/Integrator

or equivalent for each of the Diesel Generating Set Package.
M-7.0 Standard Certification of the proposed offered model Diesel 

Generating set from any of the following internationally recognized 
certifying body/organization:
a) Canadian Standard Association (CSA)
b) Undenvriter's Laboratories (UL)
c) Japanese Industrial Standards (JIS)
d) European Commission (CE)
e) Lloyd’s Register (LR)
f) Germanischer Lloyd (GL)
g) Niippon Kaiji Kyokai (NKK)
h) American Bureau of Shippinq (ABS)

I
NATIONAL POWER CORPORATION V1-TDS(MW)-11



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

I
ConVd.

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT
LIMITED TO: (CONT’D.....)

SECTION DESCRIPTION PAGE
M'8.0 Power Derate Curves and Details or Certificate/Statement from 

Diesel Generating Set Manufacturer/Assembler/ Integrator that 
the proposed Diesel Generating Set have no deration at Reference 
Site Conditions.

M-9.0 Manufacturer/Assembler/Integrator's General Data, Catalogue 
and Brochures of model/type of equipment offered and 
published as standard products for the Diesel Generating Set 
which contain the following information:
a) Manufacturer/Assembler
b) Model/Type
c) Prime Rated Power
d) Voltage
e) Power Factor
f) Frequency
g) Rated Speed
h) Arrangement & Number of Cylinders

M-10.0 Technical Data for Engine and Auxiliaries See Attached 
Forms on page 
VI-TDS(MW)-11

M-11.0 Suppller/Manufacturer/Assembler Drawings, Brochures, 
Instruction Manuals and other Documents as specified in 
Clause GW-6.3 and other relevant Clauses of the Technical 
Specifications

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP2121296Se

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 & 

Reference Site Conditions
Generating Set Package

75 % Rated Load, ii/kW-hr By Supplier

50 % Rated Load, li/kW-hr By Supplier

25 % Rated Load, li/kW-hr By Supplier

M-10.1.2 Number of Strokes 4
M-10.1.3 Rotating Direction (Viewed from Flywheel Side! By Supplier
M-10.1.4 Required Time from Starting Signal to

Rated Speed, min.
By Supplier

M-10.1.5 Maximum Time from "Cold Condition" to
Rated Speed w/ Load and w/o AC power 
available for motor-driven auxiliaries, min.

By Suppiier

M-10.1.6 Heaviest part of D/G set for maintenance,
kg

By Supplier

M-10.1.7 Idlinq Speed Recommended, RPM By Supplier
M-10.1.8 Duration of Idling (max.), min. By Supplier
M-10.1.9 Minimum Load (3) Normal Speed. kW By Suppiier
M-10.1.10 Maximum Load Normal Speed. kW By Supplier
M-10.1.11 Engine Heat Dissipation, kJ/hr By Supplier
M-10.1.12 Engine Mechanical Efficiencv, nm By Supplier
M-10.1.13 Numerical Values for Power Adjustment By Supplier a=

Parameters (Exponents) for high speed per m=
Table 2 of ISO 3046, a, m, n. s n-

s=
M-10.1.14 Expected Useful Life of Unit @ Prime Rated 

Power Load, Year
10

M-10.1.15 Factory Acceptance Test Yes

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP2121296Se

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 SuDDlier
M-10.2.2 Lube Oil Consumption of the Engine, 

q/kWhr
By Supplier

M-10.2.3 Lube Oil Pump Capacity, m3/hr By Supplier
M-10.2.4 Lube Oil Filter Mesh, microns By Supplier
M-10.2.5 Lube Oil Filter Type & Capacity Spin-On Full Flow

M-10.2.6 Lube Oil Priming Pump Capacity, if 
applicable, m3/hr

By Supplier

M-10.3 STARTING SYSTEM

M-10.3.1 Battery Capacity, AH By Supplier

M-10.3.2 Starting Voltage, V 24 or 12

M-10.3.3 Starting Motor Rating, HP By Supplier
M'10.3.4 Full Load Cranking Current, A By Supplier
M-10.3.5 Battery Charging Type By Supplier
M-10.3.6 Battery Charger Charging rate By Supplier
M-10.3.7 Time of Cranking, sec 30

M-10.4 EXHAUST SYSTEM
M-10.4.1 Exhaust Gas Flow, m3/hr By Supplier
M-10.4.2 Exhaust Gas Temperature, °C By Supplier
M-10.4.3 Maximum Allowable Back Pressure, 

mmHsO
By Supplier

M-10.4.4 Exhaust Pipe (nom. Diameter x length x
weight), mm x mm x kg

By Supplier

M-10.4.5 Silencer (nom. Diameter x length x 
weight), mm x mm x kg

By Supplier

M-10.4.6 Exhaust Pipe Material, ASTM A 106 or as 
reauired

M-10.4.7 Silencer Material, ASTM A 106 or as 
reauired

I

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP2121296Se

M-10.0 DIESEL ENGINE (Confd.....)

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S
DATA

M-10.5 INTAKE AIR SYSTEM
M'10.5,1 Air Intake Valve (Free Air). m3/hr By Supplier
M-10.5.2 Air Filter Type By Supplier
M-10.5.3 Turbocharger Type By Supplier
M-10.5.4 Turbocharger RPM By Supplier
M-10.5.5 Charge Air Cooler Type By Supplier

M-10.6 COOLING SYSTEM (Coolant for initial filling shall be provided by Supplier 
per Engine)

M-10.6.1 Total Cooling Water Capacity, Liters By Supplier
M-10.6.2 Cooling Water Pump Capacity, m3/hr By Supplier
M-10.6,3 Jacket Water Pump Capacity, m3/hr By Supplier
M-10.6.4 Radiator Fan Air Flow

Designed for Continuous Operation @ 
specified ambient Conditions, m3/hr

By Supplier

M-10.6.5 Core Material Aluminum
M-10.6.6 Radiated Heat to Ambient, kW/hr By Supplier
M-10.6.7 Expansion Tank Capacity and Elevation, if

applicable, liters and m.
By Supplier

M-10.6.8 Radiator Dimensions (1 x w x h), m By Supplier

M-10.6,9 Recommended cooling water properties 
such as ph, hardness, TDS, etc., ASTM

PH Value, ppm By Supplier
Total Hardness By Supplier
TDS, ppm Bv Supplier
Chloride By Suppiier
Sulfate, ppm By Supplier
Silica. mg/I By Supplier
Iron, ppm By Supplier
Conductivity, uS/cm By Supplier

Name of Firm Name & Signature of Representative Designation
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BIO DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

M-10.0 DIESEL ENGINE (Cant’d...)

ITEM DESCRIPTION NPC
REQUIREMENT SUPPLIER’S DATA

M-10.7 FUEL SYSTEM
M-10.7.1 Fuel Feed Pump CaDacitv, m3/hr By SuDDlier
M'10.7.2 Discharge Head of Feed Pumo. m By SuDDlier
M-10.7.3 Fuel Filter Type and Mesh, microns Spin-On Full Flow
M-10.7.4 Injection Nozzle Type By Supplier
M-10.7.5 Fuel Day Tank Capacity, m3 1
M-10.7.6 Fuel Day Tank Type 

(Elevated)
Rectangular or 

Approved Shape
M-10.7.7 Fuel Tank Dimensions 

(WxLxH), m
Per Drawings

M-10.7.8 Fuel Tank Plate Material, ASTM A 36
M-10.7.9 Fuel Tank Shell Thickness, mm 5 (minimum)
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 By Supplier
M-10.8.4 Enciosure Waiis Thickness, mm 2 minimum
M-10.8.5 Enclosure Roof Thickness, mm 2 minimum
M-10.8.6 Enclosure Material, ASTM A 36
M-10.8,7 Hinges Material Stainless Steel
M-10,8.8 Insulation Materials Oil-water resistant 

and fire retardant 
insulation and sound 
attenuating material

M-10.8.9 Total Weight (Genset, Auxiliaries & 
Enclosure), ka

By Supplier

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI-TDS(MW)-16



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP2121296Se

M-10.0 DIESEL ENGINE (Cont’d...)

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S
DATA

M-10.9 ENGINE METERING AND 
INDICATION

M-10.9.1 RPM Meter (RPM) * Included
M-10.9.2 Hours Run Counter (hours) * Included
M-10.9.3 Oil Pressure (kg/cm2) * Included
M-10.9.4 Oil Temperature (°C) * Included
M'10.9.5 Cooling Water Temp. (°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 Overcrank Included
M-10.10.12 Annunciator Window with Common 

Audio alarm
Included

M-10.11 HUMAN MACHINE INTERFACE 
CONTROL

M-10.11.1 Manual Start/Stop * Included
M-10.11.2 Auto/Remote Start Included
M-10.11,3 Test Run Auto Included
M-10.11.4 Emergency Stop * Included
M-10.11.5 Alpha/Numeric Screen Included
M-10.11.6 Discrete Status Indicators Included
M-10.11.7 Fault Reset Included

NOTE: * These monitoring/controf points shall also be provided at DG Set Enclosure-mounted 
panel with viewing window

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION EBi VI-TDS(MW)-17



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

SECTION VI

(PART II - TECHNICAL 

DATA SHEETS)
I

EW - ELECTRICAL 

WORKS

NATIONAL POWER CORPORATION

L m VICTDS.EW)-!



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 2 x 60 KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

 VisP21Z1296Se

PART II - TECHNICAL DATA SHEETS

EW- ELECTRICAL WORKS 

TABLE OF CONTENTS

SECTION DESCRIPTION PAGE
DOCUMENTS TO BE SUBMITTED DURING BID OPENING Vi-TDS(EW)-1

E-1.0 AC Generator VI -TDS(EW)-2
E-2.0 Generator Transformer VI -TDS(EW)-2

DOCUMEh
but not lim 
(Reference

TS TO BE SUBMITTED DURING POST QUALIFICATION
Ited to:

* for the Approval of Manufacturer’s Brochures/Drawinns^
VI -TDS(EW)-3

E-3.0 Generator Control and Protection Panel VI -TDS(EWH
E-4.0 Station Service Transformer VI -TDS(EWH
E-5.0 Power, Control and Instrumentation Cables VI -TDS(EWH
E-6.0 Bus Conductor VI -TDS(EW)-5
E-7.0 Grounding System VI -TDS(EW)-5
E-8.0 Lightning Protection System VI -TDS(EW)-5
E-9.0 Automatic Circuit Recloser VI -TDS(EW)-6
E-10.0 Fuse Disconnect Switch with Lightning Arrester Combination VI -TDS(EW)-6
E-11.0 Kilowatt-Hour Demand Meter VI -TDS(EW)-6
E-12.0 Spare Parts VI -TDS(EW>-7
E-13.0 Switchyard Maintenance Tools VI -TDS(EW)-8

L..
NATIONAL POWER CORPORATION..

I22II VI-TDS (EW)-I



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 2 X SO KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

L.

PART II
TECHNICAL DATA SHEETS 

EW - Electrical Works 

SECTION E-1.0 — E-2.0

1.

2.

3.

Documents to be Submitted during the Bid Opening

The following Technical Data Sheets shall be filled-out and to be submitted with the 
Bid Proposal.

Deviation from the requirements indicated in the Technical Data Sheets shall be 
ground for disqualification.

Full technical data of the equipment are indicated in the Technical Specifications 
(EW-14.3) which will be submitted during the implementation stage for review and 
approval.

Name of Firm Name & Signature of Representative Designation

i_
NATIONAL POWER CORPORATION VI-TDS (EW)-1



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

 VisP21Z1296Se

E-1.0 AC GENERATOR

fTEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-1.1 Manufacturer By Supplier
£♦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 50
E-1.6 Duty/ Operation Continuous
£•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 
windinos

E-1.14 Temperature Rise Class F at rated load

E-2.0 GENERATOR TRANSFORMER

t .

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 75
E-2.5 No. of Phase 3
E-2.6 Rated Voltage

a. Primary, kV 0.48
b. Secondary. kV 13.8

E-2.7
Transformer Guaranteed
Losses at Rated kVA, Voltage, 
Freauencv and Temperature
a. No-Load Losses, Watts By Supplier
b. Load Losses, Watts By Supplier
c. Total Losses (a+b). Watts By Supplier

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-2



BID DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 2 x SO KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

 VisP21Z1296Se

r.

I .

i..

i-

1.

2.

3.

PART II
TECHNICAL DATASHEETS 

EW - Electrical Works 

SECTION E-3.0 - E-13.0

Documents to be Submitted during the Post Qualification
but not limited to:

(Reference for the Approval of Manufacturer’s Brochures/Drawings)

The following shall be filled-out and to be submitted during the post qualification.

Filled-out data by the Supplier shall only serve as reference for the review and 
approval of brochures/drawings during Implementation stage.

Full technical data of the equipment are Indicated in the Technical Specifications 
(EW-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.

L-

Name of Firm Name & Signature of Representative Designation

L

NATIONAL POWER CORPORATION

IBI VI-TDS (EW)-3
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BID DOCUMErn'S

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

E-3.0 GENERATOR CONTROL & PROTECTION PANEL

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. Model By Supplier
c. Continuous Current

Rating
Refer to

Single Line Diagram

E-4.0 STATION SERVICE TRANSFORMER

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-4.1 Manufacturer By Supplier
E-4.2 Transformer Model BySuDPlier
E-4.3 Minimum Rated Capacity, 

kVA 15
E-4.4 No. of Phase One f1>
E-4.5 Rated Voltage

a. Primary. kV 7.97
b. Secondary, kV 0.24

E.5.0 POWER, CONTROL & INSTRUMENTATION CABLE

t-,

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

15 KV P01/VER CABLE
E-5.1 Manufacturer By Supolier

E-5.2
Continuous current carrying
capacity of conductor at 90*C 
Operating Temperature

Manufacturer’s Data

E-5.3 Conductor Cross-Section,
mm2 30

E-5.4 Conductor Material Annealed Cooper
E-5.5 Insulation Material Cross-linked polyethylene 

(XLPE)
600 V POVVtK. CONTROL AND INSTRUMENTATION 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 75‘C 
Operating Temperature
a. THHNATHWN-2 Refer to Single Une Diagram
b. Royal Cord By Supplier

Name of Firm Name & Signature of Representative Designation

L_,

L
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DEUVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

 VisP21Z1296Se

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-5.9 Conductor Material Anneaied Coooer

E-6.0 BUS CONDUCTOR

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER'S DATA

E-6.1 Manufacturer BySuDOlier
E-6.2 Type designation Aluminum Conductor Steel

Reinforced fACSR)
E-6.3 Conductor size Refer to Sinole Line Diaoram
E-6.4 Ampacity. A 270

E-7.0 GROUNDING SYSTEM

1...

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER'S DATA

E-7.1 Groundina connection Exothermic
E-7.2 Permissible temperature rise

of grid copper conductor. °C 300
E-7.3 Grid conductor

a. Manufacturer By Supplier
b. Minimum Size, mm^ 100
c. Material tin-annealed copper

stranded conductor (bare)
E-7.4 Bondinq Conductor

a. Manufacturer By Supplier
b. Size, mm' 100. 50&22

c. Material
tin-annealed copper 

stranded conductor with
1.2 kVPVC Insulation

E-7.5 Copper Ground Rod
a. Manufacturer By Supplier
b. Diameter, mm > 19 mm
c. Lenath/section. m > 3 m

E-8.0 L IGHTNING PROTECTION SYSTEM

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

LIGHTNING PROTECTION
E-0.1 1 Manufacturer | Bv Suonlier 1

LIGHTNINC> ROD --------------------------------------------------------- -—----------------
E-8.2 Material Copper 1
E-8.3 Length, mm 2000 1

Name of Firm Name & Signature of Representative Designation

L_»

L
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BIO DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY. DEUVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

 VisP2121296Se

I

1.

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-8.4 Minimum Diameter, mm 19
DOWN CONDUCTOR

E-8.5 Type Insulated Copper
Conductor

E-8.6 Minimum Cross-Section Area 55 mm*
E-e.7 Insulation Material PVC

E-9.0 AUTOMATIC CIRCUIT RECLOSER

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-9.1 Manufacturer BvSuoplier
E-9.2 Place of Manufacture Bv SuDPiier
E-9.3 Type Solid Dielectric Vacuum

InterruDter
E-9.4 Phase 3
E-9.5 Rated Freauencv. 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 Bv Supplier
E-10.2 Rated voltage. kV 15
E-10.3 Freauencv. Hz 60
E-10.4 BIL, kV 110
E-10.5 Ampere Frame 100
E-10.6 InterTUDting Capacity. kA 10
E-10.7 Fuse Link

a. Type Universal buttonhead
design

b. Current Rating, A Refer to Single Line
Diagram

E-10.8 Lightning Arrester

a. Type Metal Oxide Varistor
(MOV), gapless

E-11.0 KILOWATT-HOUR DEMAND METER

ITEM I DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

240VSINGLE PHASE. UIGllAUMLUWAI I-HUUR DEMAND METER
t-n.i I Manutacturer BvSuppiier

Name of Firm Name & Signature of Representative Designation

L
NATIONAL POWER CORPORATION

li VI-TDS (EW)-6



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DEUVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

 VisP21Z1296Se

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

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 TH REE 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. BIL, kV 110

E-11.15 Metering Voltage Transformer
a. Nominal voltage of VT, 

kV 13.8 •

b. Rated secondary voltage,
V By Supplier

c. Insulation type Full cast eooxv resin
d. Accuracy class Class 0.3 or better
e. BIL. kV 110

E-12.0 SPARE PARTS

ITEM DESCRIPTION ' MINIMUM QTY. ' SUPPLIER’S DATA

E-12.1
Generator Circuit Breaker for
Generator Control &
Protection Panel

1 Set for 50kW D/G Set

E-12.2 GCPP Module/ Controller
with installed software 1 Set for 50kW D/G Set

E-12.3 Automatic Voltage Regulator
(AVR) 1 Set for 50kW DIG Set

E-12.4 Rotating Diodes 1 Set for 50kW D/G Set
E-12.5

Notes:

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

L
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BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

1. Minimum requirements but the Supplier may increase the specified quantity if found not 
sufficient. Additional spares consumed and/or required for any repairs/replacement during the 
warranty period shall be provided by the Supplier at no cost to NPC.

2. The above list is preliminary which Is subject to changes to conform with the final design and 
modet/brand of the proposed equipment (per manufacturer’s standard).

E-13.0 SWITCHYARD MAINTENANCE TOOLS

r.

r.

r.

L -•

r

Note:

ITEM DESCRIPTION NPC
REQUIREMENTS1 SUPPLIER’S DATA

E-13.1

Telescopic Hot Stick with Tip
Lock Features,
Material: Epoxy glass
Minimum Length: 35 ft.
No. of Sections: 8

1 Set per site

E-13.2
Lineman's Rubber Gloves
Size: 14’
Maximum Usage: 17,000
Volts

2 Pairs per site

E-13.3

Lineman's Belt
Maximum Length;42"
Minimum Length: 34"
D-to-D distance: 56 cm
Center Hole: 38"

1 Set per site

E-13.4
Positioning Strap, Nylon
Maximum Length: 2.0m 
Minimum Length: 1.3m 
Adjustable Ranoe: 0.7m

1 Set per site

E-13.5
Heavy Duty Hard Hat
with strap
(Passed Safetv Standard)

3 Pcs per site

E-13.6
E-13.7
E-13.8
E-13.9
E-13.10 '

L
1. Minimum requirements but the Supplier may increase the specified quantity if found not 

sufficient.

Name of Firm Name & Signature of Representative Designation

Lj

L
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BIO DOCUMENTS

SECTION VII -SCHEDULE OF REQUIREMENTS

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VlsP21Z1296Se

SECTION VII
I

SCHEDULE OF 

REQUIREMENTS

(BID PRICE SCHEDULE)

NATIONAL POWER CORPORATION VII-BPS ■ i

I



r'

BIODOCUMEMTS

SECTION Vlt-SCHEOUie OF REQIMSEMENTS

SUPPLY. OeUYERY. INSTAILATION. TEST AND 
COMMrSSIONINO OF 2*50KW MODULAR OTESEU 
GENSETS. ASSOCtATEO ELECTRICAL EOUPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

V?sP21Z1296Se

SECTION VII - SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

BPS.1 - SUMMARY
SUPPLY, delivery, JNStaliation test and commissioning of 2 X 50 kw modular diesel gensets. associated electrical equipment

AND BALANCE OF PLANT FOR MOLOCABOCDPP UNDER ELECTRIFICATION OF NEW AREAS IN NEGROS OCCIDENTAL

ITEM
NO. PARTICULARS TOTAL AMOUNT IN FIGURES

^Forelgn^urrenc^ Phil. Peso
TOTAL PESO EQUIVALENT

1.0 2 X 50 kW Molocaboc OPP

TOTAL AMOUNT

Notes; Final Otin^ry s/fe of all etpjipm^nmitenais snail *9 af m» nspMpm plant sites siatM

Name of Bidder Name and Signature of Authorized Representative Designation

V1I-BPS(SUMM
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ETO DOCUMENTS

SECTOM VB-SCHEOULE OF REOUWEUENTS

SECTION VII - SCHEDULE OF REQUIREMENTS 
BPS.2 • Breakdown of Prices 

2 X SO KW MOLOCABOC DiFSPi enu/FD ei amt

SUPFIY. DElf/ERY, INSTAUAnOM, TEST ANO 
COMMTSSIOHINO OF 2 < SO KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT ANO 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTTBFICATTOH OF NEW AREAS N NEGROS 
OCCIDENTAL

VhPJIZIWeS*

UNTT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

UNIT PRIC8 FOR GOODS ANO RELATED
SERVICES TO BE SUPPLIED FROM WITHIN THE 

PHILIPPINES
TOTAL PRICE

D«»tnaBon of WorK o« MiHfttti OTr^UNTT IDumS VMAiHM Tax
•nd oPiBf T»«s 
!mp«MtjyPWl 

Govt 
Phi. P«o

UMtPrtMOf
GooOl Of StrvlePi 
FoWoo CufTAOcy

( )

VAUfAdOM
Tax Ahd olhor 

Taxaa hnposAd 
by PM. Govt 

PhL Paso

Locw TlAnsOot
horn Port to
OeUvAfySKA 

Paso)

other LavIas UnlPileAof 
Goods or SArvIcAS 

(Phi. Paso)

Locsl Tre Assort 
DAlverySIlA 

(Phi, Paso)

PortOh (PM.xhOOSAd by PM Fortx CurroAcy 
(ExC)

({F»G»H} X C) orPhi Paso

GENE RATING SETTS)___________________
50 kW PiAAA POAAT OuWuI MooiHer DiASAl GaastsSaj aai. 1800 RPuTyv 

rmAdoiXAvdsr. 480 V. Oaaa shesA, 60 horti AdiAspod vHm ttfrbeehAroAr 
Ab to aV chArgo a» eool#r, oiocTonlo govAmer, girAct hjol bifertwi. aouac 
ARAAUAtAd AAd VVAAlhArprOO* AAClOSurA And eOmSlAlA ««1 ASSOdAIAC 
AuxIlAfy ARulpmenl for WbrteAlH} systsffl, Anjin# eoeFng system. Wike Alt 
i"d AxhAusI gas systerA. hjel ol supcv system, fUrtlAg lyst^ ccntfoN sao 
nroteeBon dtvIeAS, InsSuetlen mtngjis iAcSudlng bvstxIsHon vorts 
I^nmenl snd oOifr sooessortAS IS dosoriiAd h the IsehnfcM ssodVsSOAS.

SUB-TOTALA
(Amount ht Words)POWER TRANSFORMERtSI

75 SVA GoAerswr TrsAstormer. 480V/t3.SXV. 3-phiss, 60 Hi comptelA «flh 
Ihi regulrsd secesiorfAs, protecfion reliyi. groundbvg maisrlAts snd othei 
iSOurtAAioeAS ss desertbod in the TechAtel SoAefl'esSorts. TechntesI Cits 
Sheet snd ts iho«n on me Bid DrtvOngs tndudytg bvstslAtfon wayVs

SUB-TOTAL B
(Amount In yrordslOTHER MECHANtCAL WORKS

Fuel ol. kibfleatng ot hibncmts, coolant, chemlcahs S"d other eonsumsbles 
reoutred durtvg the kaltlsl fllSng. stSfUis. prwesi snd pre-commlsslohlng 
H^ing tiAl ol to be used during a revest o( performancA test as desolbec
rt ClAVSA OW-9.00ffl1A lACAniCAl SOACHCAtfcnS.
FvielOl Suso*y Storsge snd Trsnsfer System
1.OO0L AiAyilAd Aieldsy tent for generesng set compiAtA vein eceesscrvAi
sssoelslAd ssueturel sussorts, tsoUSen vsves, b-sSumenti end other
ausiicrles bvctudlvg instAletlon works ss descrtbed the techniei
speemeiBons snd ss shown on the bid drswtngi.

No,®!: Fmsl delivery sue ol sa egurpmenumttsriais shas bs si the plant site tilled above

• W^1h^^.^2al3^^r:r or Peoueement, (SORt. SOR shs. pr,v..
Mders shil enter a code ripresentlng Ihe Country of Origin of aI Imported eouipmert malerlAls end accasserves

4 ---------1---------------■ «- e - - I______ _ ... . _ ^ '

CovnVy Onom
Un^« SUtM

Cost of AdulpmAnl fA*ghl msursnee. etc. up to Phi port of envy. Refer to fTB-16. t(b).... *'~^e s-hNn WM Lwri'B. vnrry. «vr«ri9 llo>l6
-UA8RncfcrLoealTr.nSpor,s«n.^R,Srcea.domertocNc«tSyvdder.tAttOdeAr.r,fy^,90od,htmm,n^rwtcr.nP,wm,rx^rtjry,9^M(8V-a#6vwys^

Nam«0f8)(M«r
M»rn# of AutrxytZoO RoprMOnfaOvo

KATfONAl POWfR CORPORATION OH)
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010 DOCUMENTS

SEcnOH Vn-SCKEOULE OF REQUIREMENTS

SECTION VII - SCHEDULE OF REQUIREMENTS 
BPS.2 • Breakdown of Prices 

2 X SO KW MOLOCABOC DIESEL POWER PLANT

SUPPLY, DEUVERY. INSTAUATION. TEST WO 
COMMISSIONING OF 2i50 KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VNPJtZiJSSS*

Ittfn
Na. OMtrtpBon of Wont or MMvrIilt QTY,-UWT

UNIT PRICE FOR GOODS AND RELATtO SERVICf S TO BE SUPPLIED
PROM ABROAD

UnH Plica CPf
Go«sofSwvie«s

CufTtAcy 
()M

inronOutma
other LfvIw 

Imposed By P^l 
GcM.

fPTil- Ppsol

VaiMAdOM Tn
and other Taias 
►"posed By Phi 

GpvL
(Phi Peso)

Local Transport
from Port to 
Detvery Sita 

***(Phl Peso)

UNIT PRICE FOR GOODS AND RELATED
SERVICES TO BE SUPPLIED PROM WITHIN THE 
 PHILIPPINES

Uhl Price 0* 
Goods or Services 

(Phi. Peso)

Value Added
Ti( end other 

Tiies Imposad 
By Phi Govt

Local Transport 
Delivery Sne 

•“(Phi Peso)

TOTAL PRICE

Fores Currency 
(E«C)

Local Currency 
Portion (Phi. 

Peso)
((F*0*H)iC)w

(B) (C) (0) (t) (F> IG) (H> (1)
-mr>K).c)

(M)'OTHER MECHANICAL WORKS (Cangmiadon)

Ci3
Fun OH Supply Slorece and Transfer System
SuBPly. InstaffaHoo & Test of Pipe. filtJnos, supports, vaivas and other 
accesaortes For intereenrtectlon or the suppled equipment hcludlng reoufred 
aicavason end BacHiRnd ~yvj ti deserfted H the leehnieal tpecMcaSons 
end shomm on P<e bU dr|.«(r>jt:

Fuel tuppiyffliHg to Bre seperateieievaied W dey tanlrs Bvoujh the toiery 
hand purTp (50 wnin, elvNnum body) complete viith fieiible hose, 
accessories, etc. end imerconnectlon piping loArom lha generatfrg sals 
mcAidlng strainers, etc;

►iterconnecSon td water supply (s rsdlatori from Be domestte water eource;

Smree ttackftipe, ►milaSon and assoelited ttruchiral steel tupports (as 
eppicabie): and
Wastt off discStarge to Be oLwtier separator.

C3.0
C.3.1

Alr<ongl»on and VenBaBen Syslem
Ajr<onCiWnV>g Unit for Contafrianaed Control Room, Window ewerter type. 
M.OOO tlhr eeofrig eapaefry complete wth ccnBois frrfrared remote) ana 
oBer necessary accessories as desert in Be techrhcal specMcaSons 
ncEiding BstaSebon wryVs.

C.32 Wat Mountad Exhaust Fan far CR. tOO mSTs wil mounted, propeler type, 
frect driven, complete with lutomaSe shutler, mounting eceesterles and 
controls Including Installation worts.

C.A.O Fra FlQhllng System

C.a.1
Fire EiPnguishers. MCFC cr Hatnron L 7.1 tg (tS IBs). PSvEFP

approved, nors-erpry, moN shots, wal hung type w»B bract at and moun&vj
accessortas InOudrsg tsstatatien aorta.

C.5.0 OomestlcrCooffrsg Water System

C.S.I
Shallow sue! Drilling. Development Pumping Teal and DisWection. 15 m 
depB, complete wWi 32 mm 0, ASTM A S3 A. snowed, ton. AO, hoi dip 
gaNanPied, casbg and Other accessories as deserved B Be ledwleer 
speaseaSons end as thorn on Be Winnings

1 M

2 Sets

1 Set

2 set

Notes; Final oatvery site cff aff eqinpmenvnsatersjis snal Be el Be plant site slated etwe “
. •mo"9 ^‘0" »nd Schedule of Requfremertts (SOR). SOR shel preval

Bidders shil enter a coda r«cresenting Be Country o* Origin of eff Imported equipment materials and accessories 
M Cost of equipmenl fre^ Insorsnee, etc up to Phl port of entry. Refer lo ITB-16.1(B)

m. unit Price lor Local Transportation, Bsurance and oBer local costs BcWentM to delivery of Be goods from the Phi port Of entry or manufactUfBg plsm to Anal delvery she

Coijniry tf Ongm
UnitSWM

Nam« of Nam* Siynanx* of Rapf99*nta«v* 0*9^aoon

KAT>OUi. POWP^ CC^^OAATIGN



eiO DOCUMENTS

S ECTXW VH-SCHEOUIC OF REQUWEMENTS

SECTION VII - SCHEDULE OF REQUIREMENTS 
BPS.2 • Breakdown of Prices 

2 X 50 KW MOLOCABOC DIESEL POWER PLANT

SUPPLY. DEUVERY. WSTAUATIOM. TEST AND 
COMUfSSIOWNG OF 2 X 50 KW MODULAR DIESEL 
GENSCTS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS TN NEGROS 
OCCIDENTAL

VRPI1212TCS4

Ns. OMertpBon or Work ee HttertaN OTY^UNTT

UNIT PRKE FOR GOODS AND RELATED SERVICES TO BE SUP PLIED
PROM ABROAD

UnnPricaot
Goods er SaM:ai 
Foreign Currency

()**

ireonDutwss
othorlovios

bpoosodpypni
Govt

(put Pasel

Vaiua AOOM Tax
and ethw Ta»as
ImpMod try Phi

Govt
_J2LP«o2_

Local Trerrssoft
from Port to 
OotvorySRo 

***(Phl Paso)

UNIT PRICE FOR GOODS AND RELATED
SERVICES T08BSUPPUED FROM WITHIN THE 
 PHILIPPINES

UnH Prieaof 
Goods or Sorvlcas 

(Phi. Peso)

Vaiua Added
Tax and other 

Taxes Imoosed 
by Phi Govt

local Tianseort 
Delvery Sue 

***(Phl Peso)

TOTAL PRICE

Forex Currency 
(ExC)

local Currency 
Porbon (Phi 

Peso!
({FrGrH)xC)flf

C50

C.5J

C.S.3

C5.A

C.5 4.1

C.5.42
C.S.4.3

C.S.4.4

C.54 5
C.3.4.6

C.5.4.T

(C) (0) CE)
Oo«T)eslieCoo«na water Syxiem (Contmualioni

<D (G) (H) (D (J) (K)

Hand pump (ebnallc, 2 gprn mm. flow, rectproeating lypa, cast ron body 
eompNla ww loot vaNes, flWngj, supports, eonereie pad and oHwr conorela 
pad and other aeeessories as described In ihe technical tpedflcaflor 
nduding tnstalaflcn wcrei.

a) (M)

1 Sel

Waw Tanx. 690 Here capaefly. pctyam>«eiia. compioie wrih 
nonleaflnanhoie. InW and ouSel ncales. aupports. overflow and drain 
noalas v4n pipes, pipe ttruelurel steel supports »Wi snchor boW on 
‘oundatWi and access ladder, and other accessories is rapuired In pie 
technical tpedflcatlor it Including sistaflaflon wortrs.

1 Set

DomesW water pipe, r>r>gs, suppers. vaNes and olher aeeesior'es lo«
Ipnpprvnecflon el ^e suppfled eouipment tnduding repulred axeavaSen and 

bacPfliUng werks; lest and dlstecton as described In (he technical 
speclfleaCons and shown on me b*fl drawings.
Gale Vilve, 25 mm fl, eastbronre. screwed ends, rising siem, CUSS 150 1 Set
Gale Virre. 2fl irm> a, cast oronte. sqewej ends, rising slam. Class 150 3 Sets
Hose &Mi. 20 oen 0, bronie body, scrsined ends, Class 150 3 Sacs
Wiier Pipe, 40 mm 00. (32 mm N.D.), uPVC pipe, aeh eo or Class 150, ano 
its issodeled flflrngs, pipe supports and other iceessorles.

6 Lm

Water Prpe, 32 mm O 0. (25 mm H 0 ), uPVC pipe, son 60 or Class 150, ana 
S associated flMngs. pipe supports and odior accessories.

18 Lm

Water ppe, 25 urn 0 D. (20 mm H.O.L uPVC PDe, srJi 80 or Class 150, and 
its atsodaled rwngs, pipe supports and obier aceesserfas.

48 Lm

Water Pipe. 20 mm 0.0. (15 mm NO.), uPVC pipe, sch 80 or Class ISO, ang 
jsjssooaled fltttigs, pipe supperts and ether accessertes. ______

S Lm

OTHER ELECTRICAL WORKS

0.2

SUB-TOTAL B

Generalor Control and Protection Panel compiefe wim the required metenng. 
monflorlng, eontroi and proleeBoo devices, Synchrpnijlng, drcvH brei»er, 
grounding maiertais ind otner appurtenincei as described In die Technieai 
Spedfleailcrts. Technical Data Sheet and as shown on Sre BW Orawtngs 
xyArfnq yntilaflcn wnrt n Ccx-anedred Control Room.
15 tVA Slaton Service TraniTofmer. 7.9hrV/24fl V. |,phne, 60 Ht cornpiete 
Mffi the required aecessertes and other appurtenances is deev^od ht the 
Technical SpetffleaBons, Technical Data Sheet and as shown on the Bid 
Drawings (nduding Installillon wortti.

2 Sea

1 Set

PRfCE OF ms

(Ameunt In Words)

TEA* SHALL BE WCLVOeOINtT rMA.f ABOVE

Nctes: Fmai detvery see cl ai emirpmenirmatoiiia snas be at the pom sna stated aeore

. IlT9 i,1., ?KrBt’*WCY en r’* <F iFWifl Ihe technical provtslcn and Schedule of Requbemena (SOR), SOR ihal prevai
B^derx shal enter a code represenUng die Ceunby of Origin cd al imperted acuipmenL materfaN and accessorias 

•• Cost of eqirtomenL freighl h sura nee. etc. up to Phi. port of entry. Refer to fTB-18.1(b)
Unit Price for local TrensportaSon. msu-ance and ether Iccat ec»a Inctoent.l W deflveryofthe ffSod, trem the Pha port of entry or manuTaelurtn, pCm to flnal dMN«y

CM9 Courttry o< Ongv>
UAftM Stst*9

NiTtONAL POVSCR CO^^OAATIOM
Name and Signature ot AuthoraM Represantathe

QJB



6000CUU6HTS

SECDON VH-SCHEOULE OF REQUIREMEMTS

SECTION VII. SCHEDULE OF REQUIREMENTS 
8PS.2 • Breakdown of Prices 

2 X 50 KW MOLOCABOC DIESEL POWER PLANT

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 2150 KW MODULAR DIESEL 
GENSET8, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC OPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VttPJIZIJWS*

Ittffl
Ho. Dncrlpaen of WorV or WiHrltli QTY.-UHrT

UWT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

UnItPrICOor
Goods er Seivleoj 
F8f**3n Cwroncy 

()*•

FreorlOutlosS
oViorLovin 

►"posed fry PM 
GovL

IPfr». Peso)

Value Added Ta>
t"d olfrer Teies 
friwedfryPM 

Govt
fPhl. Peso)

LocilTnnspoR
frOTPwtio 
DeiveiySile 

***(PM Peso)

UNIT PRICE FOR GOODS ANO RELATED
SERVICES TO BE SUPPLIED FROM WITHIN THE 

 PHIUPFIHES

UnS Pile* of 
Goods or Services 

(PM. Peso)

value Added
Tssendofrier 

Teres frreosed 
fry PM GovL
(PM. Peso)

LocM TrensMR 
OetreiySSe 

***(PM. Peso)

TOTAL PRICE

ForerCunency
(EsC)

Loeel Currency 
Pordon (PM 

Peso)
((F*G‘H)»C)or

((l*J«K)sC)
(M)

(A)
0.
DS

(C) ID) (E) (P) (G)
OTHER ELECTRICAL WORKS (CoMImitBenl
15»V Aownelie Crart Reeaner eomeWe -eh !«• reouved eccessooes itw
olfrer eppurtensnees es descrifrpd fri 1l*e Tectvricel SpeeWcefrons. Tecfrnlee 
Dlls Sheel ir»d tt Sfroew an frie Bd DrexliVds IrvcSudavp >»st»telien vwirlrs

0.5

I3«av asasvwBAIour Demand Meter complete me" es mitrument 
IrinsfPrmeis and Oliver sceessorles es desertbed in the Teefrnleei 
Spec Wes Oort. TechmcM Data S"ees end as snonn on frv« Bay OreoMos 
Indudlnd insQleeno ymulrs
2<0V Kiionea-Hour Oe"M Meter compiele Mtn « eccessones es 
deserfced at the Tecrniesl SpecWeaHons. Teehnteel Osti Sheet end es 
SfrOrm on the ad DrevilvdS Ineludind frista»etien nodis.

I Lot

15av Fuse Otseemneet SMteh »Rn UdMrrina Arrester Comemedon eompleie 
required Aise Irk. bnckets »"d accessories as deserlfred Ir frve 

Tecfvricjl spedtlcetlors and TechrVral Data Sheets as shorn di the Bid 
DrivArps kvrtjdirp kvstatatlon rorks.

1 Lot

o.a

PcMT, Control A krsfrwnentason CaPles compiele Mth die reoutreo 
aceessedes for eefrtlnj woks to Werftee the suppled eoulpment » the 
ISeav bus as described In the Tectmleal ScecWcaBors. TeehnIesI Data 
Sheet and as shorn on IhaBdOrtvlndS IrdudV-g {rstalaSon rorts.

1 Lot

0.9

Ccoduiti ana cable frtw cemeieto nth (ho reouved eccesserias for oabino 
rorks as described h frte Teehmeal SpecWettlons and Technical Data 
Sheets as shorn onPiaBU QravArps Including Instaladon works.

1 Lot

0,10

Take^ Structure eempiets rWi the letjuired sled poles, cross arms 
brices, bus conductor. Ire and mater sis* artVare, ightn'ivg protecSon 
lanNnatlon HI end o»er eccesssertes as descrfced h Technics
SpecRcaeons. Technical Data Sheet end IS Shorn on the BMOrartvps.

t Lot

Grorndna System compiele rCh pie required groundina gna conductor 
equipmeni bonding dser, esothermle welding materlats, lest pK, ground rods 
ind other eecessodes es described m the Teehnicel Specritcibont ana 
Technieel Data Sheets as shorn on frte Bid Drarlngs krOutSng kvstasaeon
*04$.

0.11 LighOog ana porer aystem a the plant site complete wet the repuaed 
panelboard, SghUrvg iWes, switches, oudets. cables. eonduEs, boxes end 
other fittings as deserlfred In the Teehnlcet Speelfleibons and as shorn on 
the ew Orarkrgs Including krstaSatlen rorks.

1 Lot

1 Lot

SUB-TOTAL D
[Amount In Words!

Nof«: Final defray sm a al eouipmentimeierBli shal fro at frte plant site stated aWiye

. wZlTeZ 'h* '•d,nfc*1 •-'« Schedule of Raqulrement, (SOR). SOR ah.l pre.a)
Shal mw $ IhtCownfryof Ort^fn of at Implied aQufpmant. rratwfab if>d antssortai

CeufTiry of Ongift
Orufod SUtos

•* Co?t fraught instffaoca, ate, up fo Phi. pc*t of eoyy. to rTB-16.1(b)------....... ..... ... a,,H kvrssa. tv I u» CTioy. TO MDFlP.1(Df

-» UnE FMce (cr Loeal Transporwen. kmaanoeend edver local cost. mcMHRW to defray er die goods Ron the FM pert ed enfrve merktracMbvg p-amto 5n« deFv^v S*.

Name of Bidaer

KkhcNu. powes conPcrwrioN
Name end Signature of Authorized Representapve

E2B
Desighafrco



BID DOCWENTS

SECTION VK-SCHEDUVE OE REOUWEMEMTS

SECTION VII. SCHEDULE OF REQUIREMENTS 
BPS.2 • Breakdown of Prices 

2 X 50 KW MOLOCABOC DIESEL POWER PLANT

SURREY. DEUVERY, INSTAHATON. TEST AND 
COMMISSONTNO OF 2150 KW MOOUUAB OTESEL 
GENSETS, ASSOCIATED ElfCTROJ. EQUtPMEMT AND 
BALANCE OF PLANT FOR MOLOCABOC OPP UNDER 
ELECTRIFICATION OF NEW AREAS N NEGROS 
OCCTDENTAL

Vi»PJtzilses«

NO.

(A)

OMCrlpBon of Work or HttOfIM*

CB)

Et

E1.3

E1A
E1.5

E.1.6

E.1.7

CrVtL ANO ARCHfTBCTURAL  WORKS
CM Wort*
SHOovWoomorrI
O^ing E»e»vilioo
Ofigmo FB
DxRFAtiCTi cF E«t»llr>g SBWww (OtTWOOms kiq Pytmoitf fowtt)

Open RC Cons
S»pwT»n»
OtLWANr Soporotor
Ortnpit
lOOrnnUi*. uRvCPtR
SOfTVTi cf 1. vPVC P'po
PoRfOtor Fotreo (F'd. Vofrtaitar S poowtriAo pAToo. w?l rooPnp. poPeotAI
ptWhflSjceoMSSML
Coocfoto Wai» (waugmp eteavaiiop a topaiop)
Offxr Appmlonaftcoa

OTT.-UNIT

(C)

2 S3 cu.m
170 cu.m

1 W
150 i.m.

1 pe
1 pc
2 PC*

10 I.m.
25 I.m.

200 im
A25 cu.m

Fitg PoN r>viupst<g 01 ptp«, 0090. pUrntg. louf>j»Son r<d »ce»sjcirt«)

Pecimei* Og*>Snp Pm Founcseon (PL) (*'Owfir^ oicWitOn, pocping S
Ottw SMictum and Fteflitiw
Preft^ Coma<ft«f Housa Fouoflattcn (Acting servctunf AvcivtOon »f>tf
bacWa, sar>tf ^tv«l bc>ti othar a<MHwkKt
0w»r^po$l(rWd»>gstruOLtfaiBrcavsbon tndbacirfil.safidani
>SAt4j«h'uilWMiaj_____________
HccarOpuo wan* SWAJO F»cBy »m) LuPo.Ruol 01 Reettvir^ A-»l 
(inctuOinfl nvctuTAi AicAvAeon tn) pacHW, tang ang graval poggh'p aocdor 
OWla and ciNac Kcoisontt
CorstmctOT mawrfiu Indugmp «»cavaSoo, sang ang pravM baggYtp, grain 
(Wai. MumWouj joint War. gravel Jintadng 160mm WcL CHS ZocaW wal. 
ancnor/ macMna pons for pans eta. ang issodatag eguipmeni for p<«
pievtsionofifiofoiiovMff

a. NxCeniTeWFoungttlonferSOtWGonseB:
O.fN^ConciatO FoungaUgns fee GaneriTof Transformars

1 PC

A PCS

I M
1 lot

1 M

2 pa

L£2-

(D)

UfflT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

Un« Prleapl
GooCi or Sarvtcas
Foreign Currency(r

(6)

imponDuPaaS
o^afLavias

tTipaegOyRM.
GovL

(PM. Peaol

CF)

Viiua Adoag Tn
ang ctharTiiaa 
■mposad Oy PM. 

Govt
(Fmt Peso)

(G)

Local Transpcvt
from Pori to 
Daavary Sita 

***(P»tl Paso)

(H)

UNIT PRICE FOR GOODS AND RELATED
SERVICES TO BE SUPPUEO FROM WITNIH THE 

PHILIPPINES

UnItFVleaof 
Goods or Sarvicas 

(Phi. Paso)

(I)

NotesrFFiiioetwary$»ortMaouiomonMnaion7i7Iarn«WpiimsSa«atagao5JI ------------------------------ -----

. S « ^crtpincY on the numbarsAinlls/sets/ouanlffiw blhean or among lha tachnieal provisten and Schadu.. of flHMframant, (SOR) SOR sha! prav.l 
• BWOars shat enter i coda rao^anBnj ma Country oTO-tg*, cTal Inpodadagtdpmanl m«*l,i, .ng acomscvtas 

M Cost cf equ^manL fraigH Instaanca, ate. up U Phi port oT anay. Refer ig FTB-t 8.1(0)

»« Uni FHca (Or Local TransporWon. rsurama and other ingtgental to gelvwycF (h. goods fr»h (ha PM pwt cranoy or nwacturwj ptrF to FnN deavNy

Value Added
Tis and other 

Taras Imposad 
by Phi. GovL 
(PM Paso)

(7)

Local transport 
Dalvary SKa 

***(Phl Paso)

00

TOTAL PRICE

Fores Currency 
(EsC)

(L)

Coda

local Currency 
Portion (Phi. 

Paso)
((F«GrH)sC)0f

((l♦J♦fGsC)
(M)

US
Country d ongm

Unnod States

Name or BHOer
Name and SiTiatura ol Auffiortaad Reprasaniisva

ruhONfl fWER CORPCRATvott GIB
Otsignatran

Vn-APA-MoLS



8T0 DOCl/MEWTS

SECTION VB-SCMEOUL6 OF REQOISEireNTS

SECTION VII. SCHEDULE OF REQUIREMENTS 
BPS.2 • Breakdown of Prices 

2 X 50 KW MOLOCABOC DIESEL POWER PLANT

SUFPVY, DEirvEBY, INSTALLATION, TEST AND 
COMMISSOWNO OF 2«50 KW MODULAR DIESEL 
CENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFlCAnON OF NEW AREAS IN NEGROS 
OCCIDENTAL

VHPJ121JKS*

OMCrIoflonof Wort er QTY,* UNIT

UNIT PRICE FOR GOODS AND RELATED SERVtCES TO BE SUPPUEO
FROM ABROAD

UoEMetof
0«M< or Swvint 
For*l9A Currwiey(r

ImocR DuOM a
OTwLovloi 

tmeoTOil by PM
. Govt
J2i£S22L

ViOwAOdM Tax
and other TaxH 
TpposeE by Phi. 

Govt
fPMPwel

Local TransooR
IromPertio
CoWery SI* 

”*(PMP»SO)

UNIT PRICE TOR GOODS AW) RELATED
SERVICES TO BE SUPPUEO FROM WITHIN THE 

 PHILIPPINES

Uni Prica Of 
Goods or Sarvioet 

(PM Paso)

Valua AOOad
Tax and emar 

Taiai Imposad 
by PM Govt

local Transport 
Oelvary SHa 

***(PhA Peso)

TOTAL PRICE

Forex Currency 
(ExC)

Local Currency
Portion (Phi.

Paso)
((F*GrH)xC)or

16) (C) (D) (E) (F) (G) (H) (I) (M)

Dsy Tank Staet Support (AJ6 pr^paWad, loetodlnp bobs arv) foundWon) 2 pcs

Water Tank Slaal Support (A38 prapakitad, kriodtnp Bobs ana loundallon) 1 PO
Sabchyerd Aopunenances
Sackrslon Fence fridudin padasihan gate, concraia post CHS aal t 
looPH excavation ana bec)rl9)
Gravel Siirfsea'C(1SOim flick)
SQnvn ait. uPvC Pipe Weep Holes

10 cu.m

E.1.9 Takeoff Structure
18 f.m

00 Ft Steal Pole (axcavaBen S backiilll
2SF) Slaal Pole (excavation A baeMW)

4 pea

Steal Crosstrms, Braces ale.
I PC

E-2.a Architectural Worica
E.2.1 Prersbnestad Container House (Corvq House)

Dimensions.- 6m langpi 12.4m kasti x 2.6m height 
Flooring! MGO boeni eflh linoleum ties
Weis ana Reeling: 50mm pohalyrena InsiFation vATi deubla-sidad 0.45mm 
pre-pilnladGI. Sheet
Pooling: Oiss»ool insulation -Ath prepain ted G.l. Sheet root and krlertor 
ceiling
Wbidone: 4 pea ikxrinum frame siding efrvjoni (1.0m 11.0m), 1 pc 

(0,5m * 0.5»")
Door: tpe steel door (O.SOm x 2.1m), 1pepvedoor(l)6mi2.tm)
AddNenel: tolel (12x1.2) Irreluding Ixlures end plumbing

E.2J

Guard Pest (InctuOIng wal end floor flmshes, rooflng and buHdmg Blankets, 
celling end pelniings works)
Hazardous Wssle Storage Faclrty and LuOeTuel or ReceMng Ares 
(IneXrding wel and Boor flnShes, rooflng ind bufldkrg blinkels, eating, 
flenesbabon and pavrbngs oerts)

1 set

1 W

1 lot

SUB-TOTAL E
bes: Fnar deirvery sue oT at aouipmenymetenais shal be el me plant sbe staled abeve ' '

. lh* numbertAmtefteB/quinirttai beteeeo or among tna technical provisloo and Schedula of Regulrements (SDR), SDR shsl preval
sTial oww a cod# rwr#s#ntfn9 th# Country of Or^ ct al imported wuipfwil. materiatj an# aa#s?od«

-• Unt P*. to L06M Tmnsporatlen. msurince ana other loeel c«ts moaentei» dee-mn, of me goods from me PM port or entry or manufacturing plant fe, fln* delvery sbe

CoLK^tryof Or«9in
US Unned State#

Name of fiiQeer M*m» 104 Sjprtituf# of Autnof^ed

MAT>OKAt PCWE# CO«>O^T*CN GDH
Defpnaoon



BIO DOCUMENTS

SECTION \ffl-SCHEBUlE OE REQUIREMENTS

Rem
No.

(A)

E.1
f.i.1

Fuol FWt ElfT'of'l (UpoNtM)

f.U

OwefIpBao of «Ror» or WoHrlalt

(B)

SEARS BARTS ANO SESetALWTANOARD AND MISCELLANEOUS TOOL
MECHANICAL_________________________
Sp*r« p»m pM Unit of M m Dltool Oontt DuHrvj utt Worramy porie? 
fM.4j! Eirt I.TKtmkMOita Shorn.MtchtflleM Werlti of th« 
TpcEnteil SpocWetBool
Alt Fihof Eiomom (I peafiito)
Liito 01 FiWOf Elemofit (SO pet/tlit)

WiNrFflotElwnorrL (8poNUo)
Fin6»l(lpt«/ilM|
Alt»tn«wr BoE (3 pcMilto)
CooUhi (« GtffanI
Eopocled spared lo ha eohmmoq tfunf>gtl>opOffpfmaneo ton
OlEpf tp«ro pata t»cctniT'»f>d«o Cry ManufKiurcr
Sport Eirto POT Tom UnlM of SO *W OonofiBim Soto Sitpphpd 
OoEvofOd (MJ.T: Ettf B. TtthnNol Dito SEotf*. Mtehoirtcol Worlio of 
tht Ttehicil SpttrWtoBool _______
F'jtr ln)tctor Assernbly

OTY.-UNTT

(C)

SECTFON VII - SCHEDULE OF REQUIREMENTS 
BPS.2 • Breakdown of Prices 

2 X 50 KW MOLOCABOC DIESEL POWER PLANT

SUPPLY. DELIVERY. INSTALLATION, TEST AWO 
COMWSSONINO OF 2k50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT ANO 
BALANCE OF PLANT FOR MOLOCABOC OPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VHP21Z129SSO

(0)

2 Ld
2 Lot
2 Lot
2 LM
2 Lot
2 Lot
2 Let
2 Lot
2 Ld

Top OvothatiUns M
Aduitor
JtcfcW Water Piittip Rmr Krt
Loot Of Pump Rnn lot
Fth AOtpier A AccwfoPw InduOinp Btfnttpt
Rodier Gear Cover Oeitai
Thermoetet
Luti Of Pump Svrifth
Hd Wrer Temp. Smw»
TutQoCTerper Repay Kt
Eahtusl MartUdO Befew
Majhettc Pick-vo
Oder epete pane reeemmervjea Py Miouftdurer

2 Pd
1 Set
I Set
1 Set
1 Set
2 Sets

12 Pes
1 Set
1 Set
1 Set
1 Set
1 Set
1 Pe.
1 Ld

UNIT PRICE FOR GOODS ANO RELATED SERVICES TO BE SUPPUEO
PROM ABROAD

UnSPiipeof
Goods or Services 
ForetTi Cuirenpy

()*•
(6)

ImpcTI DuPee &
otfier Levies 

Imposed by Phil. 
Govt

IPM. Pesel
(F)

value Aooed Tea
ina other Tsies
Wippsed by Phi. 

CevL

(C)

Local Transport
frpmPorIb 
Delivery sue 

***(Phl Pesp)

(H)

UNIT PRICE FOR GOODS ANO RELATED
SERVICES TO BE SUPPLIED FROM WITHIN THE 

EH1UEEINE8

UnH Price Of 
Goods or Services 

(Phi. Peso)

Value Added
Tss and Oder 

Tsies Imposed 
by Phi Govt 
(Phi Peso)

Ndes: Ffijt devvery sne d al eouRimemrmatenais snii be tt da plant sue staled sbwe -------------------------

. Y amorvj ‘fcTnlta1 prcrY^rpri in'] SchMi.r'a pi ,SOP), £OR ,r„ p,....
Bbaets anal emet a code represerrdnj de Country of ong" of all Imponed equlpmeftt maMdals and accessories 
Cost of equiemenL EerflhL dsuranee. ele. uo to Phi port of entry. Refer to TO-IS 1(b)

- U"E Pdc, Local Trarrspcrteliorv dd«nc did Oder loc,l costs dddentd b de^dy Of me jood. Edn d. Fdl pfeney or menufaclurd, pied 10 Shd dea^ry sea

Le«» Transport 
Deffvfrry Sit« 

’**(PM. Peso)

(K)

TOTAL PRICE

Forts CLKTtficy 
(6*0

ai

local Currency 
Portion (Phi 

Peso)
({FhC*H)«C)or

((lhJhK)»C)
(M)

Coot Cour*W JfOiovi
UR UAR«o States

1

Name ana Sronaiure d Audonjed Reprosentaeve

NATICNAI POWtft COfilWATlON



BOOOCITMENTS

SECTION VH-SCKECyiE OF SEOU1FEMENTS

SECTION VU - SCHEDULE OF REQUIREMENTS 
BPS.2 • Breakdown of Prices 

2 X 50 KW MOLOCABOC DIESEL POWER PLANT

SUPPLY, DELfYEPY, INSTALLATION. TEST AND 
COMUtSSOMMO OF 2150 KW MODULAR OtESEL 
GEMSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR M0LOCA8OC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VhP212129«S*

IMm
He. DracNpOen er Werii er MtMrtiN OTY.-UHrT

UNIT PRICE FOR GOODS AND RELATED SERVICES TO EE 8UPPUEO
FROM ABROAD

IMS Price ef
GooFi er Secvlce« 
Foreign Currenoy

I )M

Vripofl OvtW9 4
rtieiLeviM 

FnpcrseO Oy PM. 
GovL

(PM. Perol

Vllue AOOM Til
M o?w*T»ej 
►"PcnM try Phi 

GevL
J2lL£**2L

LeeH TriMpwt
fromPorHo 
OelverySlIe 
“(PM Peso)

UNIT PRICE FOR GOODS AND RELATED
SERVICES TO BE SUPPLIED FROM WITHIN THE 

PHILIPPINES

OMPheecT 
Goetft er Spvlcet 

(PM Peso)

Vthra AOdM
Tn ind oEier 
Ttm VnposM 
by PM Govt

leeil Trmseert 
DeKerySle 

***(PM. Peso)

TOTAL PRICE

Forei Currency 
(EiC)

LseH Currency 
Person (Phi. 

Pew)
((FrG*H)«C)or

P.1J
F.iJ.1

Mmufietirfere Speclil/Stinflird TeeM
(0) (D) (E) (F) «5) (H) 0)

StMenVSpecItl Ted» per T«M UnRi o< Sfl kW Center Supelled end 
DelMftS (M-S1;Pirt S - Teehnieil Did Sheeti, Mechwlcil WerM ol 
Ihe-TecImlcM Seecwieisenl

(J) (K) (1) (M)

Porowe corrrcuier (Umrajn of Pfel 17 Prcce»or. 16GB RAM. 5000BHOO. 
20M. ir-tj.r screen site t eflh Ere lltest pre-insUlled vAMcms ooefeSng 
sysfenr eemoatihie oW minuficlurerUjf Supoler's soiSnre) needed I- 
srognmming the gensel eonbof Selling (eonrpMe nfll Hcenied CO-ROM 
drive dongles Of genset eonirol syslem) and eteeironlo/dlgltal governing 
syslem Induding other dtgSil comDonents thal require evehislve programs 
from the Manufacturer and/or SuppHer »<rh Pea updata throughout (he 
operating tfs of lha pens el______

1 Set

Mer, CySrrder Laier
Pusev, Gerrerator Bearvrg

1 Set

Pulev, Pijeotor Sleeve
I SM

Errtreotor, Valve Seat
T Set

ETfreetof, Piston Ring
1 Set

ErrOactor, Valve Guide
1 Set

EWrieter, Valve Spring
Expander, ln|eetor Sleeve
Rsemer, Injector Sleeve
Ca»bratcr. prjeeior (Range 0-600 Ban)
Feeler Gauge
Speoaitoonlofovemwtngandfe-assemBiyetiijr^ocnarger
Cleaning regie for Pearling of tuiBocnarger
Special roofs for maintenance and deanng of reoiators and fans
i^chaflJeal Torqu* Wrench Wffi cw typ* of flial typ« twflvt m«asuremv>i 
rdicitoff fo< h*a4. miift giMa baarrg, rod arid af
engina components utiStlng Bolt and nut as lodring medium

Srvye aoddouBie Been end soennor
Pijeotor txnrig gauge
StandarJSpeoal toon necessary for oremaufing and ro-asserr^ of engVie 
rihicfi ere not menBoned shove
Other sisndarfl tools recommenced By the SLanutacturer

Notes; Final delivery site ef al equipmenVmatenals snal be et the c

S Set
1 Set
1 Set
1 Set
1 Set
I Set
t 5el
T Set
1 Set

1 Set

1 Set
1 Pc

1 Set

t Lot
s plant lite stated aoove

T mere H a discrepancy on the numbersAmitsftelshjuanWes beteeen or among me teehnteit provision and Schedule el Requtremenis (SOP). SOR shal preval 
• Bidders shil enter a code representing the Country of Origin of el bnported equlpmenL msieitais and accessories
I Cost of equlpmenL freight Insurenoe. etc. up to PM pod of eney. Refer lorTB-iS.trb)
' unit P-tce for Local TnnspodaSon, h*«ne, and emer loeal OOSli hoMental to dek-ery Of me goods from me PM port ef envy or m,nuf,0turv.g ptsnt B Mat deevery Bt.

CouTitrycf Ongw
US UntM StatM

N»m«ef
N»m« ind SignaKira of AvtnomM Rapraaai^tativa Dastgnafion

MAflONAL POWS*^ COPF'CFUTXX [3B
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BfOOOCUVEHTS

SECTION VMCHEDWLE OP PEQUIREMENTS

SECTION Vlt ■ SCHEDULE OF REQUIREMENTS 
BPS.2 • Breakdown of Prices 

2x 50 KWMQLOCAROr niPOPi Dnun;DD>i»rr

suppiY. oEuvenr. instauation. test and 
COMMISSOMING OF 2l50 KW MOOUIAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQOTPUENT AND 
BALANCE OF PLANT FOR MOLOCASOC DPP LINDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VbPJIZIJStS*

UNTT PRICE FOR GOODS AND RELATED SERVttES TO BE SUPPLIED UNIT PRICE FOR OOOOS AND RELATED
SERVICES TO BE SUPPLIED FROM IVTTTflN THE 

PH1UFPINES
FROM ABROAD TOTAL PRICE

OMnfpflon of Werit or Mmrial* OutiM ftQTY..UWT l>nHPrle«of
Goods or S«vfc«s 
FofBign Ci/r«ncv

( )

VaVOAOOMTn Local Trsnspofl
froffl Pofl h) 
DoiVcrySDo

VaV« AdOM Local CurreAcyOffior L0VWS and ctfw TiKas UnNPrtcaof 
Goods or Sarvteaa 

(PWlPwo)

Local Transport 
Daavffy sfia 

(PhlPtic)

Tax and oth«r Portion (PM.l*T^«d by PM. anposadbyPM. rOPOi Currency 
(6*CJ

Taiaa Imposed
by PM. Govt |{P*G*H) xOor(PM, Paso)PM. Peso Phi. Peso PM Paso

*P,r* FArti (E-11.4 o» Pin R.T»ehnleAl OMa ShwL ElMlet) Wortu et
8i« TtcNnIeil SpwWcABainl
Orwawt Cirart Braak*! for Gmcialor Control tno PreweSon Psnarli 
SOtWOlGSal
GCPP IA»uW CoWnMw wm rwtatw aoltirara for 50*W D/G Sal
AmomancVoUay RagulaHa(AVR)fBtSotwoqS«
R<Haiai9TLaw<y*>9 D-QOW tor 50>W 0/G Sw
SwKetirart Maintvnanet Toofi (E-11.» o» Part B -Tattinkal Data Shaft 
EfaaWcal Wartti ef (ha Ttthnieal SpatHleaHorul
Taiaacopc Hoi Sack «hn Fid Lock Faaium.
MalatW Epciyclua, lArtnyw Lanffh: 35 It. No. ef SaeltefH: I
LIrwnan's RuMar Oovaa 
SIrrK*, UarVtynUaisa: 17,000 Venj 2 Parr
Unaman's Bat
Markiwm Lar>g1h:4r, Minimum lanjth: 34*. CMo-D flWanca: $6 cm, Cantar 
Hnfa! 3?"
Poiiaonng sirae. Njlon 
MaikiWTi Lanjffr 2.0m. Mriraum Leoglh: 1.3m. ArfjuStaWa Ranje: 0.7m

Haarv Duly Hanj Hal arth nrao
(Passed SaWy Standardl

SUB-TOTAL F
(Amount In Words]MISCELLANEOUS WORKS

Joe Ska Camaras. CCpmpNta wm al lha naeassary actassonas and 
wneharae. spam/tools, mttaiaeon and tasdnj lor the propar oearsson and
maMananea In aceordanea vapi the SpacHcatlens and Technical Data 
Sharks for the provision o( the fokooln j;
ConsHucBon Cameras (2 Sets), eomcHala vJth ina ragurad accassodas and 
osdfibflrtfi'
SDt^ M^mcry Csrds, cornffats Wdi rsqvirM storsga capacity an^
spares: ap>d.

cpmptyts wji faggepd puantoes and spares.
Notaai Fnai delivery ska of af a«uipn«ntmatanais shai Pa at the fUam ana stated aboven ... -m-n v> v« at ui« »rie nTjeg

nl ArRiBaMWAPkl fiwf fll I T--------- - _----... . .. ... a ^ __

Country or Ongin
United States

*♦ Cost o( afluipmanL Wj/it *"swanca, ale. up to Phi port of anoy. Re**! lo ITB-IB 1(61- «• -•vv.oi'w, riv. vw lu rTiB. pgn oi entry. ne*eM0 [ib.t6 1(b)
plica far Local Transportation.kisoranea and other fcacal costs ineiOantal 10 Oatvary of the goods from iha port c4 entry or mamActurIng plani to flnat datvary srta

NameorOMSder
NaFne and Signature of Authortied Reereseniative t>esi9naSM

UAVCHAi. PCWif a CCftPCKUTW EDB



BIOCOCUUENTS

SECTION \m.SCH60ULE OP REQUIREMENTS

SECTION V!1 - SCHEDULE OF REQUIREMENTS 
BPS.2 • Breakdown of Prices 

2 X 50 KW MOLOCABOC DIESEL POWER PLANT

SUPPLY. DEUVERV. INSTALLATION, TEST ANO 
COMMTSSCNINQ OF 2i50KW MODULAR DIESEL 
CEMSETS, ASSOCIATED ELECTRICAL EQUIPMENT ANO 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VHPJI21?WS»

(Mm
No.

(A)
G2

02.1

Ulf««iianMuiE4vipfTMiitifi«Hittr1<i* (CInn..<tiv. 
TachnlctfSpecneMlon)

0.22
FcM Wh.» QrufTi Tina (210 ItWr ODioty)

02.3

02.6
0.2.7

0.2.9
G2.9

OTACrtpOwi (rl VTort or U tt.rl.1.

(B)

CloailO- tfumww)
Sl^ C.MPW leety, 90 » AS 1140 en.. gaNHurn maiyitii'
OPie. Tael, and Cfma (SiMiflW sn UHa. 3 dr»w»r% «*tn toe* >m M 2

Wft fpB<r bB*>) ________________
Ear iTvfTArt fiW high tnortoafton prwcton
Lllb. oa fa»jryny«t (fpa tl»t rieirt Alt, ot cPnp.)

'uo,J9m ,n4 h*** *9W ”,m ,*cn*,^*,6'• ** nai»s«n buiST

AjAonialle RttfiafcaW Eirwggity LW
ENCTioaoa Fast M Kit (pita»e eaa. WaSwaota^iom.jrS.needaoi- 

P'lmWl'ia mow eopanon PfAlpa - tiuma, frf» irrUrtons, cu« and InaKt 
Wwleopma offfi«foiio»*vj.

OTY.-UKIT

(C)

1 Pc
1 Sat
1 SM

1 Sal

10 Pa
90 LAva

1 Sal

1 Sal

(0)

UWT PRICE FOR OOOOS AND RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

Uni Pita of
GoedaorSarrien
Foraign Cupancy 

()"
(E)

apport Duoaa &
oiRar lavlaa 

Fneoaad Fy Wtl 
GovL

(PM. Paaol

(F)

AgnaaivaFanaagaa.ciaaile I >3 {19pea.|
Bum OaimaM i/a oi (9 pea.l
Cola Part. F'annt (a pca.l
EwMan SoA/Fon. Eya oaaa 9 Styn (7 pa.)

Lalai GiFvaa. PaF(1 boa.I
PVP loaioa Wipaa (19 pea.)
Stisaeia, FMnt ll pc.l
Staig Ka Swaa (Apa.I
Tairgmw Bmaga (« pca.l
FiatAWaOuiaall pc.l
Ptaaal Fuaf if>clugif>g piaaFc arumG.J.1D

900 LAara0 7.11 Kara Hal win NPC loga, wIiAa raU 5 Sea
Plaitic taFia .r>a 4.ctia, mowowee*02-13

Nofaa; fr,» aacrary an o( af aauprrwmdwiM anal M ai n# piam ana ataiaa aFo*.• * ------- ------VI «>• it 'S'ia »ii9 »L^i^ CblVW -------------------------------

* CA«I iXM P- -1-*- * . -a-___ A^ ______...... _ . ________ ___ _
Covmry c* Onom

UnRM SUtn
” c<,*, ®* agulpmBnl freigFL loauraaa. ate. up to PM. port of antry. Ralai to rTB-16.I(b)• . .. .... - ............. .............. v,,v f, , X9'vr ID M ^ I O.

UolPrtcafOf Local TraoiportaSoa topjrano, and cn*r local enta toddaol.l to daKary of toa geeda fron na PM port of awFy or nan^artav., p-am » ihh artvvy nn

vaAia Aoaad Taa
and otoar Ta»es 
Vnpoaad Fy PM.

Govt
(PM. Paaol

(Cl

Local Tfa ns port 
FenPortto 
Oalvafy SAa 

***(PM Paso)

(H)

UNIT PRICE FOR GOODS ANO RELATED
SERVICES TO BE SUPPLIED FROM WTTHtN THE 

PHILIPPINES
Vato. Adaad
Tax and odw 

TaiasFnposad 
FyPMGdvl 
(PM. Paso)

Un» Plica of 
(3oods Of Sarvteas 

(PKE Paso)

(1) (J>

Local Transport 
Oefvafy SAa

***(PM. Paso)

(N)

TOTAL PRICE

Foraa Cunancy 
(EiC)

Local Cunancy 
Penton(PM. 

Paso)
((F‘0*H)a C) or 

(fl*J*K) ■ Cl
a) («)

NanaefBidaw
Nana and Signrtpa or Aunortsaa Racrasv nigra OasignaPon

WT10NAL POWER CORPORATION EDi)



BID DOCl/WENTS

SECTION VB-SCHEDUIE OP REQUIREMENTS

SECTION VII - SCHEDULE OF REQUIREMENTS 
BPS.2 - Breakdown of Prices 

2 X 50 KW M0L0CA80C DIESEL POWER PLANT

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONINO OF 21 SO KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAt EQUIPMENT AND 
BALANCE OP PLANT FOR MOIOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS W NEGROS 
OCCIDENTAL

VltPJIZITSSS*

Mo.

(A)
G.

0,3

G,5

OncrIpVen of Work or MHorlin

(B)
MISCELLANEOUS WORKS ICongmiMlonl
lowing ind/er Loom for EouiOinont Valv»». Piping, InauvnenB ana Us 
hng ace»sae>l«s aa aasenboa Inffiawa aocumoms or shonn on r« 
ara«*<gs.
Patntmg for Fual Oa Pipn^ ft Eqwpmoni Warn Petng. Wasfa Ot Pong, is 
ataodawd rth-at, Mngs, auppans ana oTiar ateassortas tnouai'g (ouetMfp 
lerlaetoiypalnlad agulpmant ana accassoPaa aa aaseribaa In pia Isdmieal 
spacWeallBna or al>onr' on ffia draninna
ConauR Paining at ana of al Mast Four (4) NPC parsormal to Pa conduclad
Sy arparVl vYw ara knoiMaageabla ana Pilnaa trytna gansal manufacturar 
w Ms auinocqaa aWbuWr Induaing aoiApweni ausilianaa.
Conduct Tastaig ft ComnUsiionng inetod'ng fast rwrumants ana omar 
sarAeaa at easatbad >» fta tatfadeal apadSciConA

QTYnUNIT

(C)

1 LM

1 Lei

1 Lot

1 Lot

(D)

UNIT PRICE FOR GOODS AND RELATED SERVtCf S TO 8E SUPPLIED
FROM ABROAD

UnItPrieaof
Gooda or Servlcaa 
Foraign Currancy

()*•
<E)

bnpoRDubaaS
oCierLavlas 

Pnpofad by^l. 
GovL

(PHI. Paso!

(F)

vaKia Addad Tai
and othar Tanas 
•npeaad by PM. 

GovL
IPKE Paso)

(<3)

local Transport
Porn Pod to 
Oalvary Slla 

***(Pbl Peso)

(H)

UNIT PRICE FOR GOODS AND RELATED
SERVICES TO BE SUPPLIED FROM WITHIN THE 

PHILIP PINES

UnitPrieaef 
Goods or Serylcas 

(PM Peso)

(n

VaUa Added
Tar and ottiar 

Taras Pnpoaed 
by PM GovL
(PM Paso)

Local Transport 
OaPvarySna 

“*(PM Peso)

(K)

TOTAL PRICE

Fo/OT CLMTV'Cy
(EsC)

(1)

Local Currency 
Portion (PM 

Paso)
((F*G‘H)« C) or 

ffl*J*K) r Cl
(M)

SUB-TOTAL 0
(Amount In Words)

GRAND TOTAL
(Amount In Words)Notes; Frai aetvaiy sue of al aouipmantmaienaii snai Pa ii na plant site staled a bora

. l!rl*-' Cn Ih* between or among me lacnmeal provision snd Sdiedule of RaouVemeno (SQR), SOR snal preva)
Biddeii shall enter a code raprasanOng the Country of Origin of al Impcrtad aauipmeni materials and accessories

** Cost of aouipmenL freight kisuranee, alt up to PM port of entry, fleier to iTB-16 ifb)
- l>ia PrVra tor Local TransporUSon. nsuranca and omar Kical costs InddarTW to datvary c4 fria gcods frern me fhilportcf anbyor marndacturlng plant lo Fnal dafrvary dt.

Coda Coufiffv o<
US United Stales

 1

Name of Odder
Hama and SignabReof Aumentad Raprasanueva Design ason

luTtoNit newts cospowTiON



BIO DOCUMENTS

SECTION Vlll - BIDDING FORMS

SUPPLY. DEUVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

SECTION Vlll

BIDDING FORMS

C,

1-;

L
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Standard Form No: NPCSF-GOODS-01

Checklist of Technical & Financial Envelope Requirements for Bidders

A. THE 1st envelope (TECHNICAL COMPONENT) SHALL CONTAIN THE FOLLOWING: 
1. Eligibility Documents 

a. (Class A)
^ Any of the following:

• PhilGEPS Certificate of Registration and 
accordance with Section 8.5.2 of the IRR;

OR:

Membership under Platinum Category in

• The following updated and valid Class “A" eligibility documents enumerated under “Annex
A" of the Platinum Membership:
■ Registration Certificate from the Securities and Exchange Commission (SEC) for 

corporations, Department of Trade and Industry (DTI) for sole proprietorship, or 
Cooperative Development Authority (CDA) for cooperatives:

■ Mayor’s/Business permit issued by the city or municipality where the principal place of 
business of the prospective bidder is located, or the equivalent document for Exclusive 
Economic Zones or Areas.
In cases of recently expired Mayor’s/Business permits, it shall be accepted together 
with the official receipt as proof that the bidder has applied for renewal within the period 
prescribed by the concerned local government unit, provided that the renewed permit 
shall be submitted as a post qualification requirement in accordance with Section 34.2 
of the Revised IRR of RA 9184.

■ The prospective bidder’s audited financial statements, showing, among others, the 
prospective bidder's total and current assets and liabilities, stamped “received' by the 
BIR or its duly accredited and authorized institutions, for the preceding calendar year 
which should not be earlier than two (2) years from the date of bid submission.

■ Tax clearance per Executive Order 398, Series of 2005, as finally reviewed and 
approved by the BIR or as stated under GPPB NPM-039-2014, for Non-Resident 
Foreign Corporation (NRFC) and Non-Resident Alien Not Engaged in Trade or 
Business (NRANETB), a Delinquency Verification Certificate may be submitted as a 
form of Tax Clearance;

OR:
• A combination thereof

y Statement of all Its ongoing government and private contracts if any, whether similar or not 
similar in nature and complexity to the contract to be bid (NPCSF-GOODS-02)

^ The Statement of the bidder’s Single Largest Completed Contract (SLCC) similar to the 
contract to be bid, and whose value, adjusted to current prices using the Philippine Statistics 
Authority (PSA) consumer price index, must be at least 50% of the ABC (NPCSF-GOODS-03) 
complete with the following supporting documents:
1. ContracVPurchase Order
2. Certificate of Acceptance: or Certificate of Completion: or Official Receipt (O.R): or Sales 

Invoice
(The Single Largest Compfefed 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 projecis/equipment to 
NPC representatives for verification and validation purposes during post-qualification process.

Page 1 of 3

This Checklist of Requirements shall be provided to prospective supptiers/coniraclors Including ell forms. Suppliers/coniractors ere 
encouraged to consult this checklist before submitting their proposals on the deadline tort/)© submission end receipt of offers.

L



BID DOCUMENTS

SECTION VIII - BIDDING FORMS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

Standard Form No: NPCSF-GOODS-01

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

^ Duly signed computation of its Net Financial Contracting Capacity (NFCC) at least equal to the 
ABC (NPCSF-GOODS-04) or a Committed Line of Credit (CLC) at least equal to ten percent 
(10%) of the ABC, Issued by a Universal or Commercial Bank; If the Bidder opted to submit a 
Committed Line of Credit (CLC), the bidder must submit a granted credit line valid/effective at 
the date of bidding.

b. (Class B)
^ For Joint Venture (if applicable), any of the following:

•* Valid Joint Venture Agreement (NPCSF-GOODS-05)

OR

• Notarized statements from all the potential joint venture partners stating that they will enter 
into and abide by the provisions of the JVA, if awarded the contract

^ Certification from the relevant government office of their country stating that Filipinos are 
allowed to participate in their government procurement activities for the same item/product (For 
foreign bidders claiming eligibility by reason of their country's extension of reciprocal rights to 
Filipinos)

2. Technical Documents

^ Bid Security, any one of the following:

• Bid Securing Declaration (NPCSF-GOODS-O6c)
OR

• Cash or Cashier’s/Manager’s check issued by a Universal or Commercial Bank - 2% of 
ABC;

OR
• Bank drafl/guarantee or irrevocable letter of credit issued by a Universal or Commercial 

Bank: (NPCSF-GOODS-O6a) - 2% of ABC;

OR
• Surety Bond callable upon demand issued by a reputable surety or insurance company 

(NPCSF-GOODS-O6b) - 5% of ABC, with

■ Certification from the Insurance Commission as authorized company to issue surety 

^ Omnibus Sworn statement using any of the following form:

• NPCSF'GOODS‘07a - for Sole Proprietorship;
OR

• NPCSF-GOODS~07b • for Partnership/Corporation/Cooperative/Joint Venture with the 
following supporting documents:

■ In the case of corporations, board/partnership resolution or secretary's certificate, 
granting full powers to the authorized signatory:

Page 2 of 3

This Checklist of ReQuIrements shall be provided to prospective suppliers/conlractors Including all toons. Suppliers/contractors are 
encouraged/o consult this checklist be fore submitlir\g Iheir proposals on f/ie deadline forihe submission end receipt of offers.
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■ For Joint-Venture, a resolution, duly signed by all the joint-venture partners granting full 
powers to the authorized signatory

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

^ Complete eligibility documents of the proposed subcontractor, if any

B. THE 2nd envelope (FINANCIAL COMPONENT) SHALL CONTAIN THE FOLLOWING:
^ Duly signed Bid Letter indicating the total bid amount in accordance with the prescribed form 

(NPCSF-GOODS-08)

Duly signed and completely filled-out Schedule of Requirement (Section VII) indicating the unit 
and totai prices per item and the total amount in the 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 Tex Clearance) may be 
substituted by the appropriate equivalent documents, if any, issued by the country of the foreign bidder concerned. The 
eligibility requirements or statements, the bids, and all other documents to be submitted to the BAC must be in English, if the 
eligibility requirements or statements, the bids, and all other documents submitted to the BAC are in foreign language other 
than English, it must be accompanied by a translation of the documents in English. The documents shall be translated by the 
relevant foreign government agency, the foreign government agency authorized to translate documents, or a registered 
translator in the foreign bidder's country: and shall be authenticated by the appropriate Philippine foreign service 
establishment/post or the equivalent office having jurisdiction over the foreign bidder’s affairs in the Philippines.
These documents shall be accompanied by a Sworn Statement in a form prescn'bed by the GPPB stating that the documents 
submitted are complete and authentic copies of the original, and all statements and infonnation provided therein are true and 
correct. Upon receipt of the said documents, the PhilGEPS shall process the same in accordance with the guidelines on the 
Government of the Philippines - Official Merchants Registry (GoP-OMR).

3. A Bidder not submitting bid for reason that his cost estimate is higher than the ABC, is required to submit his letter of non- 
pariicipation/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 
revised IRR of R.A. 91B4.

Page 3 of 3

This Checklist of Requirements shail be provided to prospective suppliers/coniraclors Inciuding all forms. Suppliers/contractors are 
encouraged to consult this checklist before submitting rOe/r proposals on the deadline for the submission end receipt of offers.
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Standard Form Number: NPCSF-GOODS-02

List of All Ongoing Government and Private Contracts Including Contract Awarded But Not Yet Started

Business Name : _________________________________
Business Address : ___________________

Name of Contract/
Project Cost

a. Owner's Name
b. Address
c. Telephone Nos.

Nature ofWork

Bidder’s Role a. Date Awarded
b. Date Started
c. Date of Completion or 

Contract Duration/ Date 
of Delivery

Value of Outstanding 
Works / Undelivered 

PortionDescription %

Government

Private

Total Cost

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

Note: This statement shall be supported with the following documents for all the contract(s) stated above which shall be submitted during Post-qualification:
1. ContracUPurchase Order and/or NoUce of Award
2. Certificalion coming from the project owner/client that the performance is satisfactory as of the bidding date.

Submitted by

Designation
Date

(Printed Name & Signature)
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Standard Form Number NPCSF-GOODS-03

The Statement of the bidder’s Single Largest Completed Contract (SLCC) simiiar to the contract to be bid
Business Name : _______________________
Business Address : _________________________________

Name of Contract
a. Owner’s Name
b. Address
c. Telephone Nos.

Nature ofWork

Contractor’s Role

Description %
a. Amount at Award
b. Amount at Completion
c. Duration

a. Date Awarded
b. Contract Effectivity
c. Date Completed

Notes: 1. The bidder must state only one (1) Single Largest Completed Contract (SLCC) similar to the contract to be bid.
2. Supporting documents such as Contract/Purchase Order and any of the following: Certificate of Acceptance: or Certificate of Completion; or Offidal Receipt (O.R); or 

Sales Invoice for the contract stated above shall be submitted during Bid Opening.

Submitted by

Designation
Date

(Printed Name & Signature)
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Standard Form Number: NPCSF-GOODS-04

NET FINANCIAL CONTRACTING CAPACITY (NFCC)

A. Summary of the Supplier’s/Distributor’s/Manufacturer's assets and liabilities on the basis 
of the income tax return and audited financial statement for the immediately preceding 
calendar year are:

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)

6. The Net Financial Contracting Capacity (NFCC) based on the above data is computed 
as follows:

NFCC = [(Current assets minus current liabilities) x 15] minus the value of all 
outstanding or uncompleted portions of the projects under ongoing contracts, 
including awarded contracts yet to be started coinciding with the contract for this 
Project.

NFCC = P

Herewith attached is certified true copy of the audited financial statement, stamped 
"RECEIVED" by the BIR or BIR authorized collecting agent for the immediately preceding 
calendar year.

Submitted by:

Name of Supplier / Distributor / Manufacturer

Signature of Authorized Representative 

Date:

I
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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 legal age, (civil status)_______ . authorized representative of
________________________and a resident of

-and-

_. of legal age. (cMI status) 
a resident of

authorized representative of

That both parties agree to join together their capital, manpower, equipment, and other 
resources and efforts to enable the Joint Venture to participate in the Bidding and Undertaking of 
the hereunder stated Contract of the National Power Corporation.

NAME OF PROJECT CONTRACT AMOUNT

That the capita) contribution of each member firm:

NAME OF FIRM CAPITAL CONTRIBUTION
1. P
2. P

That both parties agree to be jointly and severally liable for their participation in the 
Bidding and Undertaking of the said contract.

That both parties agree that and/or shall
be the Official Representative/s of the Joint Venture, and are granted full power and authority to 
do, execute and perform any and all acts necessary and/or to represent the Joint Venture in the 
Bidding and Undertaking of the said contract, as fully and effectively and the Joint Venture may 
do and if personally present with full power of substitution and revocation.

That this Joint Venture Agreement shall remain in effect only for the above stated 
Contract until terminated by both parlies.

Name & Sigrtature of Authorized 
Represer)tative

Official Designation

Name of Firm

Name & Signature of 
Authoiized Representative

Official Designation

Name of Firm

t.. 1.
Witnesses

2.

lithe bidder Is a Joint venture, one of the requirements Is Ihe submission cl e valid }oint venture agreement.
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Page 2 of 2

ACKNOWLEDGMENT

BEFORE ME. a Notary Public for and in 
___ . 200__, personally appeared

with Community Tax Certificate No., 
on ___ . AND

representative,
No.

of

Philippines, this____ day of
authorized representative, of

______________ , issued at
______________ authorized

Tax Certificate 
known to me to be

the same person who executed the foregoing instrument consisting of two (2) pages, including 
the page whereon the acknowledgements are written, all pages signed by both parties and their 
instrumental witnesses and they acknowledged before me that the same are their free and 
voluntary acts and deeds and that of the Corporations they represents.

, issued at
with
on.

Community

written.
WITNESS MY HAND AND NOTARIAL SEAL, at the place and on the date first above

Doc. No.. 
Page No.. 
Book No.. 
Series of

Notary Public 
Until 31 December 20
PTR No. _______ I
Issued at:________
Issued on:________
TIN No. ________

If the bidder Is a foint venture, one of the requirements Is the submission of a valid joint venture agreement.
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Standard Form Number: NPCSF-GOODS-O6a

FORM OF BID SECURITY (BANK GUARANTEE)

WHEREAS, (Name of Bidder]
submitted his bid dated (Date) 
Bid").

________ (hereinafter called "the Bidder”) has
for the frame of oroiectl (hereinafter called “the

ofKNOW ALL MEN by these presents that We (Name of Bank)______________________
(Name of countnri_______________ having our registered office at_______________________
(hereinafter called “the Bank" are bound unto National Power Corporation (hereinafter called “the 
Entity") in the sum of famount in words & figures as prescribed in the bidding documents! for 
which payment well and truly to be made to the said Entity the Bank binds himself, his 
successors and assigns by these presents.

day of. 20SEALED with the Common Seal of the said Bank this_

THE CONDITIONS of this obligation are that:

1) if the Bidder withdraws his Bid during the period of bid validity specified in the Bidding 
Documents; or

2) if the Bidder does not accept the correction of arithmetical errors of his bid price in 
accordance with the Instructions to Bidden or

3) if the Bidder, having determined as the LCB, fails or refuses to submit the required tax 
clearance, latest income and business tax returns and PhilGEPs registration certificate 
within the prescribed period: or

4) if the Bidder having been notified of the acceptance of his bid and award of contract to 
him by the Entity during the period of bid validity:
a) fails or refuses to execute the Contract; or

b) fails or refuses to submit the required valid JVA, if applicable; or

c) fails or refuses to furnish the Performance Security in accordance with the 
Instructions to Bidders;

we undertake to pay to the Entity up to the above amount upon receipt of his first written 
demand, without the Entity having to substantiate its demand, provided that in his demand the 
Entity will note that the amount claimed by it is due to the occurrence of any one or combination 
of the four (4) conditions stated above.

The Guarantee will remain in force up to 120 days after the opening of bids or as it may be 
extended by the Entity, notice of which extension(s) to the Bank is hereby waived. Any demand 
in respect of this Guarantee should reach the Bank not later than the above date.

DATE

WITNESS

SIGNATURE OF THE BANK, 

SEAL

(Signature, Name and Address)

L
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Standard Form Number: NPCSF‘GOODS-O6b

BOND NO.;

FORM OF BID SECURITY {SURETY BOND)

_______________ DATE BOND EXECUTED:____

By this bond, We (Name of Bidder)_______ (hereinafter called “the Principal") and (Name
of Surety) _____________ of (Name of Country of Surety)______________ , authorized to
transact business in the Philippines (hereinafter called “the Surety") are held and firmly bound 
unto National Power Corporation (hereinafter called ‘the Employer") as Obligee, in the sum of 
(amount in words & figures as prescribed in the bidding documents), callable on demand, for the 
payment of which sum, well and truly to be made, we, the said Principal and Surety bind 
ourselves, our successors and assigns, jointly and severally, firmly by these presents.

SEALED with our seals and dated this . day of. 20

1-.

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 Bidden or

3) if the Bidder, having determined as the LCB, fails or refuses to submit the required tax 
clearance, latest income and business tax returns and PhilGEPs registration certificate 
within the prescribed period; or

4) if the Bidder having been notified of the acceptance of his bid and award of contract to 
him by the Entity during the period of bid validity:
d) fails or refuses to execute the Contract: or

e) fails or refuses to submit the required valid JVA, if applicable: or

f) fails or refuses to furnish the Performance Security in accordance with the 
Instructions to Bidders;

then this obligation shall remain in full force and effect, otherwise it shall be null and void. 

PROVIDED HOWEVER, that the Surety shall not be:

a) liable fora greater sum than the specified penalty of this bond, nor

b) liable for a greater sum that the difference between the amount of the 
said Principal's Bid and the amount of the Bid that is accepted by the 
Employer.

L
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This Surety executing this instrument hereby agrees that its obligation shali 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).

SEAL

NAME(S).

SEAL

I

L
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REPUBLIC OF THE PHILIPPINES )
CITY OF_______________________ ) S.S.

BiD'SECURING DECLARATION
SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 2 X 50 KW 

MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER ELECTRIFICATION OF NEW

AREAS IN NEGROS OCCIDENTAL 
VisP21Z1296Se

To: National Power Corporation
BIR Road cor. Quezon Ave.
Diliman, Quezon City

/AVe1, the undersigned, declare that:

1. I/We understand that, according to your conditions, bids must be supported by a Bid 
Security, which may be in the form of a Bid-Securing Declaration.

2. I/We accept that: (a) I/we vriil be automatically disqualified from bidding for any 
contract wth any procuring entity for a period of two (2) years upon receipt of your 
Blacklisting Order; and, (b) I/we will pay the applicable fine provided under Section 6 
of the Guidelines on the Use of Bid Securing Declaration, within fifteen (15) days 
from receipt of the written demand by the Procuring Entity for the commission of acts 
resulting to the enforcement of the Bid Securing Declaration under Sections 23.1 (b), 
34.2, 40.1 and 69.1, except 69.1 (f) of the IRR of R.A. 9184; without prejudice to 
other legal action the government may undertake.

3. I/We understand that this Bid-Securing Declaration shall cease to be valid on the 
following circumstances:

(a) Upon expiration of the bid validity period, or any extension thereof pursuant to 
your request;

(b) / am/we are declared ineligible or post-disqualified upon receipt of your notice 
to such effect, and (i) I/we failed to timely file a request for reconsideration or (ii) 
I/we filed a waiver to avail of said right;

(c) / am/we are declared as the bidder with the Lowest Calculated and Responsive 
Bid, and I/we have furnished the performance security and signed the Contract.

Setect one and delete the other. Adopt same Instruction for similar terms throughout the document.
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IN WITNESS WHEREOF, I/we have hereunto set my hand this____day of
20____at___________ , Philippines.

[Name and Signature of Bidder's Representative/ 
Authorized Signatory}

[Signatory's legal capacity]
Affiant

SUBSCRIBED AND SWORN to before me this day of 20 at
__________________ . Philippines. Affiant/s is/are personally known to me and was/were
identified by me through competent evidence of identity as defined in the 2004 Rules on 
Notarial Practice (A.M. No. 02-8-13-SC). Affiant exhibited to me his/her [insert type of 
government identification card used], with his/her photograph and signature appearing
thereon, with no. ___________________  and his/her Community Tax Certificate No.
_______issued on______ at

Witness my hand and seal this day of. 20

L,.

NAME OF NOTARY PUBLIC
Serial No. of Commission________
Notary Public for. until
Roll of Attorneys No._____
PTR No.__, [dale Issued], [place Issued]
IBP No.__, [date Issued], [place Issued]

Doc. No.___
Page No.___
Book No.___
Series of.__

u;



BID DOCUMENTS

SECTION VIII - BIDDING FORMS

SUPPLY, DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP2121296Se

Standard Form No: NPCSF-GOODS-O7b

OMNIBUS SWORN STATEMENT 
(PARTNERSHIP/CORP/COOP/JV)

REPUBLIC OF THE PHILIPPINES ) 
CITY/MUNICIPALITY OF_____  )S.S.

I, [Name of Affiant]_
[Address of Affiant]__
depose and state that:

AFFIDAVIT

of legal age, [Civil Status__]. fNationalitvl and residing at
after having been duly sworn in accordance with law, do hereby

r.

V .

L.

u..

1. lam the duly authorized and designated representative of [Name of Bidder]___ with
office address at [address of Bidder]___ :

2. I am granted full power and authority to do, execute and perform any and all acts
necessary and/or to represent the [Name of Bidder]___ in the bidding as shown in the
attached [state title of attached document showing proof of authorization (e.g., duly 
notarized Special Power of Attorney, Board/Partnership Resolution, or Secretary’s 
Certificate, whichever is applicable];

3. [Name of Bidder]______ is not “blacklisted" or barred from bidding by the Government
of the Philippines or any of Its agendes, offices, coiporations, or Local Government 
Units, foreign govemment/foreign or international financing institution whose blacklisting 
rules have been recognized by the Government Procurement Policy Board, by itself or by 
relation, membership, assodation. 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 statements and information provided 
therein are true and correct:

4.

5. [Name of Bidder]_ Is authorizing the Head of the Procuring Entity or its duly
authorized representative(s) to verify all the documents submitted;

6. None of the officers, directors, and controlling stockholders of [Name ofBidder]_
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 with the
eligibility requirements under ITB Clause 5 of the bidding documents; 

8. [Name of Bidder]__ __  will accept corrections made to our bid to consider
computational errors, omissions and other bid modifications, which shall be calculated in 
monetary terms to determine the calculated prices:

9. [Name of Bidder]______ is free and clear of all tax liabilities to the government;
10. [Name of Bidder]______is aware of and has undertaken the following responsibilities as

a Bidder
a) Carefully examined and accepted all of the Terms and Conditions of the Bidding 

Documents:

This omnibus statement Is a requirement In the Technical Envelope. The lollowing additional requirements shall also be 
submitted: In Ihe case of corporation/partnershlp/JV, duly notarized Special Power of Attorney, Board/Portnership Resolution, 
or Secretary's Certificate, whichever Is epplicablo.
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SECTION VIII - BIDDING FORMS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

Standard Form Number: NPCSF-GOODS-OTb 
Page 2 of 2

a) Conducted site inspection and acknowledged all conditions, local or otherwise, 
affecting the implementation of the Contract:

b) Made an estimate of the facilities available and needed for the contract to be bid, if 
any:

c) Inquired or secured Supplementat/Bid Bul[etin(s) issued for the [Name of the
Projectl__ ; and

11. [Name of Bidder[______ did not give or pay directly or indirectly, any commission,
amount, fee, or any form of consideration, pecuniary or otherwise, to any person or 
official, personnel or representative of the government in relation to any procurement 
project or activity.

12. In case advance payment was made or given, failure to perform or deliver any of the 
obligations and undertakings in the contract shall be sufficient grounds to constitute 
criminal liability for Swindling (Estafa) or the commission of fraud with unfaithfulness or 
abuse of confidence through misappropriating or converting any payment received by a 
person or entity under an obligation involving the duty to deliver certain goods or 
services, to the prejudice of the public and the government of the Philippines pursuant to 
Article 315 of Act No. 3815 s. 1930, as amended, or the Revised Penal Code.

IN WITNESS WHEREOF, I have hereunto set my hand this__day of___ , 20_at
_________ , Philippines.

Name and Signature of 
Bidder’s Representalive/Authorized Signatory

ACKNOWLEDGMENT

REPUBLIC OF THE PHILIPPINES )
QUEZON CITY )SS.

BEFORE ME, a Notary Public for and in Quezon City, Philippines, this 
______________ , 20_____ , personally appeared:

day of

NAME CTC NO. ISSUED AT/ON

known to me and known to be the same person who executed the foregoing instrument
consisting of_______ () pages. Including the page whereon the acknowledgments Is written
and acknowledged before me that the same is his free and voluntary act and deed and that of 
the Corporation he represents.

c_

written.
WITNESS MY HAND AND NOTARIAL SEAL, at the place and on the date first above

Notary Public
Until 31 December 20___
PTR No.____________
Issued at:_ 
Issued on: 
TIN No.

Doc. No.. 
Page No.. 
Book No.. 
Series of

This omnibus statement Is a requirement In the Technical Envelope. The following additional requirements shall also be 
submitted: In the case of corporation/partnership/JV, duly notonzed Special Power ol Attorney, Board/Portnershlp Resolution, 
or Secretary's Certificate, whichever Is applicable.
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SECTION VIII - BIDDING FORMS

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

I Standard Form No: NPCSF-GOODS-O7e

OMNIBUS SWORN STATEMENT 
{SOLE PROPRIETORSHIP)

REPUBLIC OF THE PHILIPPINES 
CITY/MUNICIPALITY OF_____

)
)S.S.

AFFIDAVIT

I

r.

r,.

r..

u.

c..-

I
L

I, [Name of Affiant]_
[Address of Affiant]__
depose and state that:

of legal age, [Civil Status_], [Nationality]_ _, and residing at 
after having been duly sworn in accordance with law, do hereby

with office address at [address of1. I am the sole proprietor of [Name of Bidder]_
Bidder! :

2. As the owner and sole proprietor of [Name of Bidder! I have full power and authority 
to do, execute and perform any and all acts necessary to represent it in the bidding for 
 fname of project! of the National Power Corporation.

3. Each of the documents submitted in satisfaction of the bidding requirements is an 
authentic copy of the original, complete, and all statements and information provided 
therein are true and correct;

4. [Name of Bidder]___  is authorizing the President of NPC or its duly authorized
representative(s) to verify all the documents submitted:

5. I am not related to the Head of the Procuring Entity, members of the Bids and Awards 
Committee (BAC), the Technical Working Group, and the BAC Secretariat, the head of 
the Project Management Office or the end-user unit, and the project consultants by 
consanguinity or affinity up to the third civil degree;

6. [Name of Bidder]______ is not “blacklisted" or barred from bidding by the Government
of the Philippines or any of its agencies, offices, corporations, or Local Government 
Units, foreign govemment/foreign or International financing institution whose blacklisting 
rules have been recognized by the Government Procurement Policy Board, by itself or by 
relation, membership, association, affiliation, or controlling interest with another 
blacklisted person or entity as defined and provided for in the Uniform Guidelines on 
Blacklisting;

7. [Name of Bidder]_ complies with existing labor laws and standards and with the
eligibility requirements under ITB Clause 5 of the bidding documents; 

8. [Name of Bidder]__ __  will accept conections made to our bid to consider
computational errors, omissions and other bid modifications, which shall be calculated in 
monetary terms to determine the calculated prices;

Js free and clear of all tax liabilities to the government;
Js aware of and has undertaken the following responsibilities as

9. [Name of Bidder]___
10. [Name of Bidder! 

a Bidden
a) Carefully examined and accepted all of the Terms and Conditions of the Bidding 

Documents;

b) Conducted site inspection and acknowledged all conditions, local or otherwise, 
affecting the implementation of the Contract:

This omnibus slalemeni is a requirement In the Technical Envelope. The toUowIng eddillonal requirements shall also be 
submitted: In the cose of corporallon/parinershlp/JV, duty notarized Special Power of Allorney, Doard/Partnership Resolution, 
or Secretary's Certificate, whichever Is applicable.



BID DOCUMENTS

SECTION VIII - BIDDING FORMS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VsP2121296Se

Standard Form Number: NPCSF-GOODS-O7a 
Page 2 of 2

c) Made an estimate of the facilities available and needed for the contract to be bid, if 
any;

a) Inquired or secured Supplemental/Bid Bulletin(s) issued for the [Name of the 
Projectl__ ; and

11. [Name of Bidderl______ did not give or pay directly or indirectly, any commission,
amount, fee, or any form of consideration, pecuniary or otherwise, to any person or 
official, personnel or representative of the government in relation to any procurement 
project or activity.

12. In case advance payment was made or given, failure to perform or deliver any of the 
obligations and undertakings In the contract shall be sufficient grounds to constitute 
criminal liability for Swindling (Estafa) or the commission of fraud with unfaithfulness or 
abuse of confidence through misappropriating or converting any payment received by a 
person or entity under an obligation involving the duty to deliver certain goods or 
services, to the prejudice of the public and the government of the Philippines pursuant to 
Article 315 of Act No. 3815 s. 1930, as amended, or the Revised Penal Code.

IN WITNESS WHEREOF, 
_________ , Philippines.

i have hereunto set my hand this __day of____, 20_ at

Name end Signature of 
Bidder’s Representative/Authorized Signatory

ACKNOWLEDGMENT
r. REPUBLIC OF THE PHILIPPINES )

QUEZON CITY )SS.

BEFORE ME, a Notary Public for and in Quezon City, Philippines, this 
______________ . 20_____ . personallyappeared:

day of

NAME CTC NO. ISSUED AT/ON

known to me and known to be the same person who executed the foregoing instrument
consisting of_______ () pages, including the page whereon the acknowledgments is written
and acknowledged before me that the same is his free and voluntary act and deed and that of 
the Corporation he represents.

written.
WITNESS MY HAND AND NOTARIAL SEAL, at the place and on the date first above

1...

Doc. No. 
Page No.. 
Book No.. 
Series of

Notary Public 
Until 31 December 20
PTR No.__________ I
Issued at:__________
Issued on:_________
TIN No.

This omnibus statement Is b requirement In the Technical Envelope. The following additional requirements shall also be 
submitted: In the case of corporatiori/partnership/JV, duly notarized Special Power of Attorney. Board/Porlnership Resolution, 
or Secretary's Certllicale. whichever Is applicable.



BIODOCUMEhTTS

SECTION VIII - BIDDING FORMS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

Standard Form No: NPCSF-GOODS-08

BID LETTER

Date;

To: THE PRESIDENT
National Power Corporation 
BIR Road cor. Quezon Ave. 
Diliman, Quezon City

Gentlemen:

I .

I

Having examined the Bidding Documents including Bid Bulletin Numbers nnserinumbers! the 
receipt of which is hereby duly acknowledged, we. the undersigned, offer to perform SUPPLY, 
DELIVERY, INSTALLATION, TEST AND COMMISSIONING OP 2 X 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND BALANCE OF PLANT FOR 
MOLOCABOC DPP UNDER ELECTRIFICATION OF NEW AREAS IN NEGROS OCCIDENTAL { 
VisP21Z1296Se) in conformity with the said Bidding Documents for the sum of [total Bid amount in words
and tiguresi_________________________________or such Other sums as may be ascertained in
accordance with the Schedule of Prices attached herewith and made part of this Bid.

We undertake, if our Bid Is accepted, to supply and deliver the goods and perform other 
services, if required within the contract duration and in accordance with the scope of the contract 
specified in the Schedule of Requirements and Technical Specifications.

If our Bid is accepted, we undertake to provide a perfomiance security in the fonn. amounts, 
and within the times specified in the Bidding Documents.

We agree to abide by this Bid for the Bid Validity Period specified in BPS provision for ITB 
Clause 18.2 and it shall remain binding upon us and may be accepted at any time before the 
expiration of that period.

Until a formal Contract is prepared and executed, this Bid, together with your written 
acceptance thereof and your Notice of Award, shall be binding upon us.

We understand that you are not bound to accept the Lowest Calculated Bid or any Bid you may 
receive.

We certify/confirm that we comply with the eligibility requirements as per fTB Clause 5 of the 
Bidding Documents.

We likewise certify/confirm that the undersigned, [for sofa proprietorships, insert: as the owner and
sole proprietor or authorized representative of [Name of Bidder)__________________ has the full power
and authority to participate, submit the bid. and to sign and execute the ensuing contract, on the
latter’s behalf for the [Name of Project!____________ of the National Power Corporation [for partnerships,
corporations, cooperatives, or Joint ventures. Insert: Is granted full power and authority by the [Name of Bidder)
_____________to participate, submit the bid, and to sign and execute the ensuing contract on the
latter's behalf for [Name of Protect!__________ 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.
[namo of bidder]

L



I BIO DOCUMENTS

SECTION VIII - BIDDING FORMS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 2 X SO KW MODULAR DIESEL 
CENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

Bank Guarantee Form for Advance Payment

To: THE PRESIDENT
National Power Corporation 
BIR Road cor. Quezon Ave. 
Diliman, Quezon City

[name of Contract]

Gentlemen and/or Ladies:

In accordance with the Advance Payment Provision, Clause 11 of the General Conditions of 
Contract, fname and address of Supoiieri (hereinafter called the “Supplier”) shall deposit with the 
PROCURING ENTITY a bank guarantee to guarantee Its proper and faithful performance 
under the said Clause of the Contract In an amount of [amount of guarantee in riaures and wordsi.

We, the [name of the universai/commerdai bank), as instructed by the Supplier, agree 
unconditionally and irrevocably to guarantee as primary obligator and not as surety merely, 
the payment to the PROCURING ENTITY on its first demand without whatsoever right of 
objection on our part and without its first claim to the Supplier, in the amount not exceeding 
[amount of guarantee in figures and wordsi

We further agree that no change or addition to or other modification of the terms of the 
Contract to be performed thereunder or of any of the Contract documents which may be 
made between the PROCURING ENTITY and the Supplier, shall in any way release us from 
any liability under this guarantee, and we hereby waive notice of any such change, addition, 
or modification.

This guarantee shall remain valid and in full effect from the date the advance payment is 
received by the Supplier under the Contract and until the Goods are accepted by the 
PROCURING ENTITY.

V..
Yours truly.

L

Uv

Signature and seal of the Guarantors

[name of bank or financial institution]

[address]

[date]

t

L



BIO DOCUMENTS

SECTION VIII - BIDDING FORMS

SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

Vl$P21Z1296Se

I CERTIFICATION AS A DOMESTIC BIDDER

This is to certify that based on the records of this office, /Name of Bidder) 

duly registered with the DTI on________________.

is

I This further certifies that the articles forming part of the product of /Name of Bidder)_______ .

which are/is fSped/v)_______________________________________^.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 ofPersonfBrrtHv)

connection with his intention to participate in the bidding for the (Name of project) 

of the National Power Corporation (NPC).

m

r.
Given this__day of. 20 at Philippines

Name

L
L_,

u

Position

Department of Trade & industry

i_.



11

II
11
II
t

,11
ill
,11
iJ
I '

IJ
(J
y
u
y
y
y
Ly

J
V-J

u

BID DOCUMENTS

SECTION IX - BID DRAWINGS

SUPPLY. DEUVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 2 x SO KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR M0L0CA60C DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296Se

SECTION IX

BID DRAWINGS

AW - Architectural Works

CW - Civil Works 

MW - Mechanical Works

EW - Electrical Works

NATIONAL POWER CORPORATION IX-i

ir



Ill
:11

11
J

ill
jJ
11
;ii
:U
:U
|U
:U
k 4

iU
'U
.u
u

u
~J

u

BID DOCUMEm'S

SECTION IX - BID DRAWINGS

SUPPLY. DEUVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 2 X 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP2121296Se

BID DRAWINGS

ARCHITECTURAL DRAWINGS

NATIONAL POWER CORPORATION IX. I
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST. AND 
COMMISSIONING OF 2 X 50 KW DOMULAR DIESEL 
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VlsP21Z1296Se

SECTION IX - BID DRAWINGS

AW - ARCHITECTURAL WORKS

DRAWING NO.

MolDPP-BDA-17.001

MolDPP-BDA-17.002

MolDPP-BDA-17.003

MolDPP-BDA-17.004

MolDPP-BDA-17.006

TITLE

PREFABRICATED CONTAINER HOUSE 
(Floor and Roof Plan, Plumbing LayoLit, 
Elevations)

PREFABRICATED CONTAINER HOUSE 
(Elevation, Schedule of Doors and 
Windows)

GUARD POST
(Plan, Elevations & Section)

HAZARDOUS WASTE STORAGE & 
LUBE/FUEL OIL RECEIVING AREA 
(Plan)

HAZARDOUS WASTE STORAGE & 
LUBE/FUEL OIL RECEIVING AREA 
(Elevations)

NATIONAL POWER CORPORATION
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SECTION IX - 810 DRAWINGS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 2 x 50 KW MODULAR DIESEL 
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

VisP21Z1296S«
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SECTION IX - BIO DRAWINGS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 2 x SO KW MODULAR DIESEL 
GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND 
BALANCE OF PLANT FOR MOLOCABOC DPP UNDER 
ELECTRIFICATION OF NEW AREAS IN NEGROS 
OCCIDENTAL

LuzP21Z1246Se

DRAWING NO.

MolDPP-BDM-17.001

MolDPP-BDM-17.002

MolDPP-BDM-17.003

MoIDPP-BDM-17.004

MolDPP-BDM-17.005

MolDPP-BDM-17.006

MolDPP-BDM-17.007

MolDPP-BDM-17.008

SECTION IX - BID DRAWINGS 

MW - MECHANICAL DRAWINGS

TITLE

PLANT LAYOUT
(2 X 50 KW MOLOCABOC DPP)

EQUIPMENT AND PIPING LAYOUT 

(2 X 50 KW MOLOCABOC DPP)

FUEL OIL FILLING SYSTEM 

(P& I DIAGRAM)

1.000 FUEL OIL DAY TANK 

(TYPICAL)

DOMESTIC WATER SYSTEM AND OIL -WATER LINE 

(TYPICAL)

DOMESTIC WATER SYSTEM 

(P & I DIAGRAM)

GENERATOR SET WEATHERPROOF ENCLOSURE 

(TYPICAL)

SHALLOW WELL DETAILS

NATIONAL POWER CORPORATION m IX-i
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tnrrmmk
WZMMS

tttKsnwi««nja«
UlUMUtfEi

womm
(Cco«rr
MUTT

NOTES:
1. 1tf$ WAMNC S rn RETUtOKC PJRPOSES ONir.
2. AU DKNSMKS are M MUIUETERS IMESS 

OTHERWS SPECnS.
X THE LOCATION 9TE <f CEKSHf SHAa BE CRAOED 

DEVELOPED BY WE SUPPLIER.
4. WE BUPPUER SHAa SUBUt DC9CN CALCUUTKNS 

ANO rOUNOATKN DETAILS fW Aa EOUPUENT TO BE 
SUPPieO UWCR IMS SCOPE FOR APPRWa OP MPC 
KXLCmO STRUCTURAL SUPPORT CF FUEL OR. OAT 
TAWS

S THE OnCRSCM 9I0W MAT BE AJJJUSTEO BASED OH 
THE ACTUAL DHERDCN OP 1>C EDUP1CNT TO BE 
SUPPUS BY nCSUPPUER

5. Aa EOUIPUENT KLUOM BALANCE CF PUNT AS 
SPEOnED H THE TECHNICAL SPE0FKAT10N 91 Aa BE 
SUPPLED. CONSTRUCTED. TESTED ANO C0UUIS9CNE0 
BY THE SUPPLER.

7. PORK THIS DRAPWC PITH APPUCABLE OVAL ANO 
ELECTRICAL ORAPINCS.

IFGfW)
a DUPUOrT/DIRUCTURES

[=3 ifSBranjarramjTOs------
XUPUEKTrtTROCTURES

wr rATER TM(

HP lAND WUP

TOST FUa 0^ STORAGE TANK

OT DAY TANK

ST SEPTIC TANK

ows OH.-WATER SEPARATOR

FP FLAC POLE

AGHAM ROAD. EHIIMAN. QUEZON CITY

e PLANT LAYOUT
SCAil 1250

mOjecT SB.*1*!*. 9ftfWr. MTAiiArDU, mr JiM> COdmUOmO ■ SB KR' 
MOOUtlW 0«BBk GOWTl. ASSOCMVfs MU^MOTT MO
RACAftCf 0* fVMrt AM mUCCMCC 0** lMl£R &£CTiB^lCArOk flF 
AA6AB m fCflMos occee<r«c 

UOTWiwt
mx PLANT LAYOUT 

{2 X 50 KW MOLOCABOC DPP)
rr CHO wn

TTiSJU
f PiViCnK MA'NOfT.

OWUMCKT

flfC

■CCH

Mo{DPP-BDM*17.001 VisP2lZ1290Sd
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GENSETS AREA
RcrororcuTsn

50 kW 
(DC201DSL)vulivu 

lun U>r 
•Mim*

50 VW
fOG loioa)

vAOir I 00

-BWL SHALLOW
mt wm

i HAND PUMPCONCRETE WALKWAY

M/ M' M/

OUTGOING FEEDER

HOSE BIBB
STOCKYARD AREA

IGUARD

HOSE BIBB

IFGfNO

a PROPOSED LOCATION EQUIRMEHT/TACItlTIES

CD
RESERVED Mi' TW fVirtiRE
EQUIPMENT/STRUCTURES

inr HHOOt TIRE « cofencwie iPfT

Stall mclnted ewaust fan

ra VQ. OL UNE

DYW. DOMESTIC WATER LINE
OWL 01-WATW UMS

ftCL nrnjRN oil we

ows OIL-WATER SEPARATOR
CP DRAfN PIT
wr •WATER TAMR

T? TRANSFORMER PAD
CP CONTROL PAHa

4.

NOTES:
1. TWIS CK»»*(NC ts rcfl BWW WRPOSSS OHIY. ___
1 »u DmofsoKs Aft«imjurtRs uvins omcswst tPtofo.
1 TXtS IXHIWC 9Kf% THE WBtUWEVEHT Cf fOUrPVWT TO K SUf’PUCO/NSTfUn) BY IXE SIP^CS *HCH 

IMauOES UOOUIM CEwrrs. cat tanks, rva 0«. AHO watt* SUPPIT lines, waste w opatn lnc 
n»AMg09U£RS. ELECTWCAi, POSTS AND BALANCE OF PUNT ANB ASSCOATED dWl
appuwtenancesa'toctvpei

TXE SUPPLIED SHALL BE REEWSIBIE FOB VEPTY1N8 AT SITE THE UEASUPEHENIS/INfCBUATON OR DATA 
SHOWN ON IMS DRAWNC INCU/DINO AfTTCTEO OVU STPTJCTUPES/TACfIJTlES. THE EOWPVENT WALL BE 
ADJUSTED TO SUIT ACTUAL SIE CONtSTlONS, FINAL ARRANCOJENT Of EOIAPWENT UAT BE RE-ARRANCED BY 
THE SUPPUER SUBJECT TO REWEW/APPROVAL Cf NPC OIMNC PROXCT lUPlEWENTATION. THE SJPPUER SHALL 
SUBMIT 0E9OT CALCULATIONS AND FOAJNOADON DETAILS FCR AIL EQUIPMENT AND OVIL STRUCTURES TO BE
SUPPUEO/CONSTRUCTED UNDER THIS SCOPE FOR APPROVAL Cf NPC, ___
THIS DRAWMC SHOWS PREUVTNARY DIMENSIONS Of ONSETS. THE SUPPLIER ffrAU MAKE NECESSARY CHANCES 
TO CWFCPU MTH THE APPPCNtD DRAYANCS/BROCHURES TO BE SUBMITTED BY THE SUPPLIER FCR NPC REMEW 
ANO APPROVAL. _
MINWU DEPTH Cf CMBECCEO PIPE SHALL BE NOT LESS THAN 3CQ MM IH CPEH CROUNCIS ANO AOO MM UNDER 
ROADWAYS, FOR PIPE THAI CROSSES POaOWAY, PIPE SLEENES Of STEEL MATERIALS CAT RSC WAU BE 
PROMDEO.
EMBEDDED Fua OIL PIPE SHALL BE PAwTEO/APfUED *AIH TAPE WRAPPINS IH ACCOPOANCE WITH THE 
TECHNICAL SPECIFICATIONS,
WORK THIS ORAWINC WITH APPLICABLE CVIl AnO ELECTRICAL DRAMNOS,
ALL OTHER WORKS. UAIERIAIS ANO SERMCES SHALL BE IH ACCC«OAHCE WITH THE REQUIREMENTS SPEOnEO IH 
THE TECHiPCAL SPECIFICATIONS

N

-TMUflS/*')'

8
O

-.H-CMT-tHn

DETAIL 'A'

N
/

S.

7.

W1LAW0FWY9CN

NATtONAL POWER CORPORATION 
AGHAU ROAD. WUMAN, OH£2ON CITY

WlfCT WJ»RL». OaNKRT TEST AMO CXAMESK>^ CM J • SO
HCKAAAA OffSei. GCMSETK AA90CMTES EIEC’AO* KAMMAmT AX' 
MLAMCe CO OlAMt FC* IAXOCaWCC fPO lACCM ClEC’OOFCAlO. CA NPA 
AIKAS M NgCK^S CCCVCNiili

lOC**ywt iPOf waoCABoe. >aoa| rrTY ------------

EQUIPMENT AND PIPING LAYOUT 
{2 X 50 KW MOLOCABOC DPP)

er CMO 0»t

cmx9 TP
9U*M

POiRCPfc B*01 • ARCXt

OOMO't

aic
MEOt 1
pwixo MolDPP-BDM-17.002 pkt"0 VlsP21Z1296Se
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TAP TO FUEL OIL 
SUPPLY LINE

0.80-METER FLANGED 
PIPE FOR FUTURE 
INSTALLATION OF 
FLOWMETER

1FO-002

1FO-002
DAY TANK NO. 1 

1000 LITERS 
F0101TNK

1FO-003 
(W/ LOCK)

OVERFLOW^ F0102FLT

FO RETURN

NOTES:

». AU WWEN30KS ARC M MRiWCTCRS UM£SS OWERWSC SPtCJnca
2. cirvATKw Of OAr tank w»ii. mot be less than those indicated cm roevaki owl

DRAWNCS. 9It HAT BE AOJUSTCDA4Wt*SED TO COHfCWH WTH THE EHONE REOUTOAENTS PER 
UAMJFACILIRWS RCeCVUEWATW

3. FUEL Ot. PIPES 31 AU CCtfTPai TO ASTU A S3 GRADE a SEAMXSS AM) SCHERU 40. SEE Of 
FltL PIPES TD/nWU T>€ EHONE HAT BE REWSED TO COHfORU WTH THE REOUIREUCNTS 
SUSXCT TO W>C APPROVAt

* VALVES 65 MW9 AM) LARGER SHAU BE CAST IRON, FIAHCEO CMOS. OSY OR RI3N5 STEU. CLASS 
15a VALVES 50 HUB AND BELCT* WAU BE CAST BRONZE. FLANGED OR SCRETCD ENDS. RISINC 
STEAL CLASS 150:

1 Fua OR. PIPES mat ape buried inderorouno shau be appud wth ivu unuum
THICWESS Cf TAPE RRAPPINO APPUEO SPIRAUY *RTH OVERLAP Of SOX CR APPROVED 
EQUIVAIENT. roR PIPES THAT CROSSES ROAOWATS. PIPE SLEEVE Cf GALVANIZED STEEL UAIEBAL 
OR RSC SHAU BE PRCMOED;

6, LEVEL STRTCH fCR HIW AND LOR LEVEL ALARU SHALL BE PROVOEO AND TO BE UCMTCNED AT 
THE CEHERATW CONTROL k PROTECnON PANU LOCATED AT THE CCNTRCL ROW;

7. FINAL DETAJIS AND ADJUSTMENTS SHAU BE DONE IN DC FSID BY DC SUPPLER tURNO 
WSTAUADW:

a DC SUPPLIER WAU SUPFEY FIEXBLE NOSE NOT LESS THAN 50 UU 0 AN 3 UCTERS IOCS 
FITTED WTH STEEL PIPE NOT LESS THAN 50 UN 0 PCS HANOLNO FltL 0*. FROM A Z10 L CRUM 
AND FLANGE CCNNECDCN AT F.tt TRANSFER PIMP SUCDOM. DC FIEOBLE HOSE SHAU BE 
MADE Of SYNTHETIC RUBBER TUBE. REINFORCED WITH SPIRAL-PUED SYNTHETIC FABRIC WTH WRE 
HELIX: AND

». THE OTACRAU SHOWN IS TYPICAL FOR EACH DMT. THE TAG NO- SHOWN APE FOR UNIT HO I. 
TAG NUUBEJRS OR SPIN FCS UMT J WAU BE THE SAUE AS UHT 1 EXCEPT FOR LMT MUHEEfL 
EX DGIOIOSL. OC201DSL IFD-OOl, ZfCOOI.

LEGEND
— IAIN UNC

EX] iATE VALVE (NORMAUY OPEN)

H :ate valve (horuauy close)

tx3 zoec VU.VC

CD SDUCER

hrrH T.TER

HI- LANOCD MERCOeCtlXW

n m TOCATCR

LS iva swTCK

LG fVCL GAUGE

TIA «H LEVEL ALARU

LLA .on Ifva ALARU

PIPE DESIGNATION LEGEND:
FO*2G-OC6

STSTEU (TUG. 01)

NCVNAL PPC SZE (HA)

SEOLOa MG

GENSET NO. 
DGIOIDSL

vFOlOIFLT

•0.80-METER FLANGED 
PIPE FOR FUTURE 
INSTALLATION OF 
FLOWMETER

8om.T, dcuwrr. tist am c# *« so kw
0X5& OCNSC'S. aSSOCUTEO EL£Ct>aO^ IQUmCVT 

9 R.AMT KM nOjCCAJOC &€Ct*BfCATOt 0^
A^bA* M •*£c»%o«ceuecHTAi 

iocATco wry.weLOCMPC

HATVACC*fCw9CM

NATIONAL POWER CORPORATION 
AGHAMROAO. DUUAN, QUEZON CITY

FUEL OIL FILLING SYSTEM 
(P & I DIAGRAM)

lY i 0*9 [ >n
ccaorco wci 'hJ
CAum A#re I
AfyrwM pmcptLOtyfLiMfon
CMPTOfT
fiJC
•cot

&-Q M Mol DPP-B D M*17.W3 • Vfs P21Z1295Se
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MSCSTMUSS m 
M 9 im OUOUATOt

OMMPfCiS* 
m aos/W 
BftCHS 6Alt ^ ,,
v«l« «1H tOGI OUT TQ 0

FRONT VIEW

ZV fl PrC

smv

n»0M

MfTnt
(20* a m
(vnjMrvaoi
rewesn

9KM3 ClilE
»*tvt rw

QUM PPC 19* m 
MIHOOS/VCN 
BmCE CATC mu

LEFT SIDE VIEW

FUEL OIL STORAGE DAY TANK

U W t HOtai BTH
CArmauaw

MBU1D S1E cuss.
N s im owumi

so Hi nozBi FO) im sinoi 
[FmH« «e Liwirw. *>w)-

MOtIMHXtWH
]2«eipve<eiT

TOP VIEW

TYPICAL ISOMETRIC LAYOUT

wiiuevarM9a>i

NOTES:
ms BiwKne B rot aooMc wwec wi'i
Ml DUN9CMS MB M WISCBR IfCESS OIKFKZ SRCTCft 
EL£v»TtH cr OAT TA* WAU. NOTSE LE5 TKAX THOSE KCATO CH 
•OEVAMT CM. Dumcs. BUT HAT K AOMSIES/KEEASD TO 
ccmm BIH THE 09C nXMBKXTS pn lUM.TACTURn'S 
IBCOUIOOITIM;
DC TAMC SVU. EC SMC'EAERKATES. IBCTAHCUUi) WOE CF ASTH A 
X (M APMAED COUAl an iraWU MSNCSS CT S W. WH 
MT890C MB CXTDOQR CtUTMC TO CCMTCm MTH THE TEOMM. 
SECCCKATWS CLAUSE CW-II;
EACH r»qi {EWXATNC SET 9WL BE fWiWD BTH fUd OAT TANC 
lira SMTW TOR HOt AND ISW LINO. AUM 9UU. BE PRWOO AW 
TO BE WrOBO AT THE tEWUTCR COHIME * PWTECTXH PAWL 
lOCAItS AT nc CONTWCE, BOCK AW 
OVEFnOW PCE (SM) 9<AU BE ATIEAST MUH ASOB CMUW.

LEGEND
lAJH UNC

[X UTE VAIVE (MORVALLT CROC)

HtH 5TRAWCT

NATIONAL POWER CORPORATION 
AGHAM ROAO. DrUMAN. QUEZON CITY

p*MCT:«u**ir. 0A*»O*. *«STRU«noN. rcr? M3 ctiiiW^iCPwin » 11 st rw 
mjOJLM M»Ck ctMagTz. aswcmtid ftfcnoc mmmcmt amd 
fcAtyv^ o* PiM<t vnnr,Hrr: ladCA a.tcr*^TCAncpi c* hew
MiAft M XW* oco»nit 

AXATOfT
Tmt

1.000L FUEL OIL DAY TANK (TYPICAL)
tr o» wi

wmemB ft mWm±AY/AHCnCMB NX*
tmm .fW
XVVACft FM9H om MDrt ••/X.KMR. j IL /m.
ntNtorr
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NOTES:

GENSET NO. 2 
OG201DSL

Of>

20W-002B 

2IMH)15-002B

GENSET NO. 1 
DGIODSL

DP

IWHXT2A
hi--------- XKH

1DW-015-002A

TO
CONTAINERIZED 

CONTROL**" ■ 
ROOM

hM-O
DW-OOl

WATER
OURC

ARE N yUMETERS tRUSS 01HERWS«a oiMDiaews
SPECE^ED.
«ii pma PIPE nntKS and suppcnts. valvcs and other 
ACtESSCRO RECURED SHJIAL BE SUPPUED. HSTWIEO WO 
TESTED ST THE CCNTRATCR MOlfiMC THE REOURES EXCAVATION 
AND BACWILMO lOncS.
DCHESnC VATER PMC AND FITTWeS SHAa BE tUfC CP 
(mASTKOED paviwir oumE{.^w) schesue bo or
CUSS 1» COPDRUNC TO ASTU 0-1784 CR APPROVED 
ECUVAIENT (EXCEPT OTHERWSE SHOWC- 
RATER STSTEU PIPE SHAa GENERAUY BE NSTAUED 
UNOERCROtM HO LESS THAN MOW DEPTH.
Aa uPVe/PE PK 0IUE7IS0NS 9<0<m ARE M HOUma nAUCTER 
(UU) NTH THE rOaOWHO EOUVAIENTS;

aouy {r) • 90M ouTsee dmcter (od.)
40*1 0 1/2*) ■ 9CHH OCITSOE DUIC1ER (OD.)
saw (11/4*) - 40MU oa
SUM O') - saw oa
asw (3/4*) - 2SUJ oa
IStfU (1/3*) - SOW 0,0.

THE NACRAH SHORN IS TTPOt. FCR IRO (2) MTS CEHSETS 
nSRECARO THE 90 UMT P OCT OC UMT IS TO BE 
PSTAUED/SCPPUEa
nts DRAVMC rs pdr enwe purposes oct.

I.FGFND
— lOHESnC WATER UC

C-WATER UC

tx] CATE vavE (NORUAUT OPEN)

0 REDUCER

HI- FIAHGED MIEKMCTOI

DP OWN PIT

AGHAM ROAD. DIUMAN. QUEZON CITY

J TO GUARD 
HOUSE

£z

mTtfVOriCMKN

muet. mmr. c«mrv. MtiUAtiDii tut cci—»8Wia c* t • m nv
1004/wi oca^ omrt^ *SK»ri9 fe.fCTi«ciic mmcmt and 
MaMCC nMfl FOR MOLflCAROC OFF UWCA ftfCTMlUnOw QF »CW 
AFUAl — ll.mui OCCPtNTjl^

TYPICAL DOMESTIC WATER SYSTEM AND
«r CHO

CCTJUi T7'
DRMR •sire
■MICD >UCFHtPC8lt/UO<T.
o^Mo<r
UC
iccn

"“•a M0IDPP-BOM-17.0M *«"» VI»P21Z129«S#
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LEGEND
— IAN UNC

tx\ JATE VALVE {NORMALLY CFEV)

M CATE VALVE {NORMALLY aOSE)

« BALL VALVE

P3 REDUCER

HI BLN3 FLANGE

SHAllow WLL 
HAND PUWP

tlEVATEO 
WATER TANK 
600 UTERS

<Mmo*

25-004

STTtAWER

Hos

DW-20^7

OW-004

HOSE BIS9 
TO

CUA^ HOUSE

COWtkOL rfOOM

GOJSETS AREA

»fO ■

nqiMMm#

PQIMlICftn DOM SPOUT snuporlencl svinx iDM euriDieo* (jn fve ppz

Rurviuc
NSTMLIIDI Of

NMC9IPI I 
•CSUVM

nAnmc
ocnotcnn IQ lUM CbTin

ifVtL SltnCH
MTN mjo

paitTHnoc
WAICT TMC 
OCOlftm

V44.VC

CATC

CNDVUVCmfT

TOP VIEW

vn flvixT 
:tPE VIEW

TYPICAL WATER STORAGE TANK

HOSE
[OUTSIDE THE PETtWCTTR FENCE)

DW-OOS

NOTES:
I. ALL WUEK90NS ARE M HUIUETEHS UNLESS OTTCRWSE SPEOflO.
Z. Aa Pfwe. PIPE RTTTNCS AND SUPPORTS. VALVES ANO 01>€R 

ACCESSORIES PEOWRED 9<AU. BE SUPPLIED. WSTAUED AND TESTED 
BT THE CCMTKATDH INCLUe*IS THE REOLWEO EXCAVATION AND 
BACmUNC PERKS.

1 DOMESTIC WATER PIPIHO ANO fTTTlNCS SNAIL BE MADE OF 
UNPIASD02ED PCLTWJIY CHlO«DE(uPW) SCHECULE 60 OR CLASS 
ISO eONfCRMINfi TO ASTU 0-1784 OR APPROVED EOUIVAIENT 
{EXCEPT OTHERWISE SHOWNX

4. WATER SYSTEM PIPE SHALL COTERAILY BE NSTALlED UNOCRCROUNO 
NO LESS THAN JOCADJ DEPTH.

5. ALL uPVC/PE PRE OWENSCRfS 9*0V»I ARE IN NOMNAL 01AVETER 
(MM) NTH THE rCUOWNB EQUIVALENTS:

SCUM (D - SCUM OUTSIDE DIAMETER (00.)
40UM (t - SCUM OUTSIDE DAUETER (0.0.)
32UU (I 1/4*) - 40UM o.a
2SUH (I*) - S2MU O.a
nMU (3/4l • 25MM 0.0.
ISAM (1/2*) • 20UM 0.0.

6. THIS DRAWINO IS FOR BIOOINO PURPOSES ONLY.

NATIONAL POWER CORPORATION 
AGHAM ROAD, OILIHAN. QUEZON CITY

MOca Miyupm, pmauAnoN, titt mc c# »■ w kw
feOXftAA 04ACL CCNACTL AAAOCMTEft dCCIApm. lOUPLCHT AMD 
LHMCC OA ALAMT COM AACLQCAJQC DC* UMOCft BkACTNACMDCM CC MfW 
AMAAA im NfCAOA OCCDCAATAL 

mmr> AADiocMce lAmTCirr
imc

DOMESTIC WATER SYSTEM 
P AND I DIAGRAM

0*9
PHATTm FTTO?«^WAHK9OC0 ! ■yiy. RW

DM«m I
I MCr.«EN9«./U*0'T I »rfnfi**i**r j-xnippurw.

CMJwon □
cue. i
xoe I ; I
P-s’o HelDPP-8DM-17.006 «o« V!sP2121296S0
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FRONT VIEW

xn

1 — t

o □
* '

LEFT SIDE VIEW

□no
o o o

NOTES: 
1.

□ a
(I

□

ST"

RIGHT SIDE VIEW

ISOMETRIC VIEW

we ENClOSURe WAU haw the fOiOWtO matures;
1.1 less WAN 85 d9A SOOTO PRESSURE LEVEL AT 1 UEtES FRflAI ANY fWt CP THE ENClOajRE
1.2 2m> UMUlty THOCNESS OF WAil/ROW ENCLOSURE 
ij STAINLESS ecers and hnces
1.4 CAN WTNSTANO 250 KPH TWO VELCOTT ANO/Oft AS SPEWED H THE LATEST EWTHX CP NATWAt STRUCTURAL

ccoe CP THE PHumes
THE SUPPLER SHAR SU9HT ORAWHC DETAILS OP THE ENCLOSURE PW NRC REVIEW AND APPROVAL.
Tie UONITCRINC/CONTKt POTTS AT UOMTCRNO PANEL SKNW HEJtEW ARE UINIUUU REOUIREUENTS. ADDITIONAL
UCMTORINO POINTS AND ITS ARRANCEUENT MAT BE PROWDED AND ARRANGED PER UAJWFACTURElPS STAM)AI» SUBJECT TO
NRC APPROVAL
RAIN TEST EOUVAIENT TO lOOAl PER HOUR »AU. BE CONDUCTED TO ENSURE THAT RAIN WATER IS PREVENTED FROM 
ENTER! MG THE ENCLOSURE.

twcriitsw»

NATIONAL POWER CORPORATION 
AGHAM ROAD. OfttMAN. QUEZON CfTY

MocctOft/Nwr.*0T«UAnM.rtnAMOo^IiMkw
WCOUUA OCStL GtHKTt. AUOCMtCD El6CT«Ciat lOUMCl^ ^ 

9 PWfT MM MqOCiJOC MCTWOnON Of HFM
AMAa M MMM09 0CCD«>a*4

GENERATOR SET WEATHERPROOF ENCLOSURE 
(TYPICAL FOR ALL GENSETS)

rr 009 aiit
t&oa rr
Mm ri)
WiTWSO nwCM MU iNorr.
cwuaon 1
&£C.
■CM

Wt-'ii

MolDPP-BDM-17.007 »k»« VI»P21Z1296Se
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TO WATER STORAGE TANK

25MM 0 UPVC PIPE
JE7MA71C HAND PUMP 
2 GPM MIN. FLOW

CEMENT GROUT'

GROUND PROFILE 
32MMP (1 1/4*) ai. PIPE 

CEMENT GROUT

32MM t SUCTION PIPE, HOT DIPPED 
GALVANIZED PIPE ASTM A53, GRADE A SCH.40

GROUND WATER LEVEL 
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©i^DETAIL "A*

LEGEND: NOTES:
© - tcsaeswRura

© - CDOUTOE CCHTROL
AND miECKN PMO. (Ctrl1]

© - coCRATtw UMisnno
^ - UMMtftE TYPE r
— - OKU! purmc inccrawuw
— . ecNTita cscuT
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DT - OAT lAKK
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AU. CBOOCWS MRATE9 AXE H lUJCTEB MESS OnCXWSE
spccino.

2. THE PERIMETER UCM7IW DCTULS »AU. OE WSTAUEB 
AXPR0A3MATELY AS 9A0WI CM THE DW1IWG.

1 THE Stmcx 94AU. SMUT DETAUO ORAMHO FOR THE 
TERUWATIOH Of CW>P£R CONCOCTORS AS SHOWN.

A, THIS ORAMNC SHAU BE WCKKEO WTH CIVIL WORKS 
ORAWMCS.

0PERIMETER LIGHTING LAYOUT
SCALE

■•iiuvortnwN
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SCXDUtE OF 1 OAT'S

CXT NO, OCSCRIPIVN VA V A
^TTS

BReAKSI WPC CSNDUT

1

2 • 2 1 low LED 1UK. rm A 
t - 1£D 1UBC. TYPC B
4 > SOB IC9 nroo IX»<Ta TiK C
9 - 9« CCUP«T tn> BUU. TtPC 0 
t - im nnirT mt rwwsr wt

474 290 2« 90AP / 19AT 2 - 15mm' IHhH/TMRN-l 2OiMt0 uPVC

2
9 • 2C0« CCMC'OCX ouTvn
9 - 20M4 ecMDioce ovTi£T («exw mv) 
t • 1O0M ouTLfr rvt riwr

1700 330 TJS xtr / jaiT 3 • S^wn* TM«/mW«3
1 - 33WM* TM«I/T>MW«2 TOwnO iWC

9 1 - la* n eaaromie imt 77W 330 1300 SUP / MAT
2 - iwv/TVno*-:
t - TMtl/THW*! TftRVnO ^

4 1 • 19V Alt coNcnowe imt 2TW 230 1100 9WP / SCAT 3 • 19W THm/THlM-2
1 • Umna TMW/TMM-3 ZOnmt uPVC

$ 4 • Mr UD FCFMCTU VOiX. TtK t 2» 390 1.0» SOAf / 15A1 } - ISmm1 TttM/IHOM-2 2V«n0

t 1 - IMWA SPACE HCAIER fOA 40 M UOOUAA t/9 SET 1900 390 1ST MAT / WAT 2 - 331M1 T1tM/1HllN*2
1 - 3>n* THWAINM-? 20nwf

7 1 - tSeWA SPACE HEATER TO «H UCOUA* «/8 SET 1900 390 352 SOAP/WAT 2 - 7»MI/1»nM>2
1 - 9.5«iHa TVfV/nwW-2

S 1900 290 0.92 SOAF / 70AT

t SPAK 1900 290 392 MV / ZQAr

10 VAcr

TOTAL 139*4 230 uu

nOH u MV T?» «y / no v. i-nue, n •» 
tnioa ama oungauo

A 8 e
t - a nv*^ KHI/nMMl Com* CM*Mr 
I - e«0« CgoOiMv

PROVOC; 100 Af / 80 AT. JP UC9 MTU BRANCH CIRCUITS Cf: 
2 - SOAP/MAT. 2P. UCS 
S - 50AF/20AT. »>. UCS 
2 - 50AF/ISAT. 2P. UCS

PROVDE: 2-22 mm' TVMH/THfM-2 Copper Conductor 
Vi 2S<nm» uPVC Conduit

©-
SCHEDULE OF LOADS 

(LIGHTING AND POWER PANEL)

IPK"1

©<-=«

1 . U M* TIM/IHW-t QVHT CMwrttr 
CbmM

© ^

^33 SUVACf U0UM1CO TM»C LUWiNAfOC 
MTN UBWCA FNSH KUVNUU RtFUCTOR 
AMO 2 ■ 1$ WATTS ICO UNCAA 3«C.

p«x •CAlHCxmOF 5UBFAC2 HOUNIQ) 
nn LLWNAlWC WlX PaiCAPBOKAT 

AND B WATTS LEO UNCAW tuet

^6$. SO WATTS m TLOCO UWT. rCPCTD 
■im HIGH GUAUIY «qi»MI ALLOT MTW
oiAft rrvcpco cuss AMD ewf*M
C03UNC nrt

<D> ^ <i>

1 WATTS COX mrc. CUSSiC OJtt 
^iPC. FDOS1CD m9*s C7T BAS, 
CT>#aCT lq lamp.

pcwTASLE ewcwaicr uomo
2 a 2 WATTS t£9 *AAH «M1C «ITM
axr.w SA09 LEAD AOO BATTERY 
(CMAKMC rt< *< 20 VSACC TWC
>• < »vsi

^ 44, so WATTS LQ> PfittCTEA lOlT 
WITH MUUSTASi (aSV T^TML AND 
BMT'W <AT 94L UJI#<AfC 9*MX BC 
SU4U9 WtH HOT'CVWeO CaLvamTEO 
TAftPO POST fl tflCR •• '09TT)

RISER DIAGRAM 
(LIGHTING AND POWER PANEL)

SCALE N.T.S.

DETAILS OF LUMINAIRES
SCALE N.T.S.

»Msor«v«m

NATIONAL POWER CORPORATION 
AGHAM ROAD, OUMAN, QUEZON CTTY

moccr«A*cv. canVAr, etfr^uAnoN. or»i' HcObuA ocsa. omscTt. *»soa»ta afc’wea eou«w tc 
•unco or riAirT rcn mococmoc crv cnoen cuernricAntM cr •«* 
nM nroonoo ococonrrfc

CTggffg5m!rS^OADS. RISER DIAGRAMims
AND DETAILS OF LUMINAIRES

fV 0«D turf
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CWUAOH
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GENERATOR CONTROC AND PROTECTION PANEL 
(REFER TO ELECTRICAL BIO DRAWNCS)

LOCAL CONTROL AND PROTECTION 
PANEL

REFER TO MECHANICAL BID 
---------^ ORAWNGS

©
II an
0 0

LV SIDE HV SIDE

■=>

w//yy////yy//y/y///Ay/7/7772
TO GENERATOR CONTROL • 
AND PROTECTION PANa 

(GCPP)

<£> m 1

FROM 480V 
GENERATOR CONTROL 

AHO PROTECTION 
PANEL (GCPP)

SURFAC

TO FUSE 
DISCONNECT 
SWITCH WITH LA 
COMBINATION

NOTES:
1. mis OFAWNC IS WIT INTENKO FOR TOOINO PUBPOSES. THE lOCATIW AHO 

LAYOUT OF Alt THE COUPHENT TO BE SUPPLIED SHALL BE PETERRED TO THE 
OV1U IIEOWPCAt AND ELECTRICAL BIS ORAWINCS. 

t ALL TIC OETALS Of THE rtUORNO EOWVEHT SHAU. BE H ACCORDAHCE WTH 
ALL 1>€ TECHNICAL SPEOnCATWIS WCATEO M THS COCUHEMT. 
HON-CWPU*HC£ TO THE PtOUlREUEHTS 9«U BE CROWOS TOR 
nSQUALnCATKN.

LEGEND:
ICPP

CCPP

0PM

LOCAL CWTROL AMO PROTECTIW PAHa 
CEHERATCR CONTROL AHO PROTECTIW PANa 
OtCTTAL POKER VETER

WT I ea

NATIONAL POWER CORPORATTON 
AGHAM ROAO, DfUMAN, QUEZON CITY

mcxcr. oaMirr. vorMjjATiOL tear mo w—o» z ■ s
yecu>A Msa otf*»€rs. assocwited EilCtfcOi am
mjHCt Of PLMT fCM yCKOCMOQ 0»P UWCft lUCTWlCArKM C# MV* 
AMAIM NCONOSOeCCQMTH 

toaTwiaaf wetocABoe—ttATCiyr
Tm£

SYSTEM CONFIGURATION
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GENERATOR 
aftOJIT BREAKER 

CUBICLE
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□ 
□□ GCPM

11 □ □□□□

CS3IS3CE3
0 (o] @

O

600

«in»«oriri«oi

NOTES:
1 AU. D*CH90N$ MRCATES ARC tl UlUJUtTERS UNUSS 

OTHEWW STOOEn.
r THE GENERATOR CCNTWl ANO PWTCCTKW PANa (COPP) 

CNOOSURE SHAIL BE COLORED RAL 7032 AM) ITS STEEL 
SHEET 1HOOCSS SHAa BE AT HAST 10 mm.

3. THE CCPP WAU BE ECWPPCD MTH FOLLOKM UMWM 
REOUPEKHTS AS 9W«N N THE ORAWG ANO AS SPECFCD 
N CLAUSE £*-4.9 or StCIlOH M - lECHMCAl 
TECnCABCHS:
a COn»a STSTEM (lOCAAyTOAOTt SELECTOR S*TW WALL 

BE LOCATED IH TtC CCPP)
b. PRD1ECTKH SYSTEM (THE PROTECTION REUYS S«XM « 

THE 9NCLE UNE DIACRAM ARE THE UMWM RCCLARED 
PROTECTION)

t UOfTORWO ANO UETERW SYSTEM (SHALL WCUJOE 
DWTAl POWER HETER. DISCRETE ANALOC HETERINO 
DCVTCES/MKAT1NC MSTRUUENTS FDR EHOHE 
PARAMETERS. AM) AAMLHOATCR SYSTEM *«CH S<Aa 
DISINCLA9I AMY ABNORMAL CONonONS OURW 
OPtRATICH BY MEANS OT WSUAL Ut> AUM8U RARfWO)

4 SYNOBTOMZATTCN AAO LOAD 9<AMie FWCTWH (STALL 
KUiOE DISCRETE ANALOG UCTEfOHC CEWES / 
■OCATMC MSTRIMNn NECESSARY FOR MANUAL 
SYNMONZATTCH)

THE SUPPUER SMALL COMPLY *TM NPCS MMl« 
REQWOOIT FOR THE CCPP AS SPtOnOI W CLAUSE 
EW-4.S Cf SECTION M - TECHNICAL SPECIFICATIONS.

4. THE SUPPUER SHALL PROYIOC BROCHURES/ CATAtOCUES Cf
THE GCPP COUPOACNTS FOR METERING. PRO TEC TW 
CONTRCLi UCMIORWC AND STNCHRCMIATION PURPOSES FCR 
APPROVAL OF HPC _____

5. THE CCPP SHALL BE OESWHED NOT TO EXCEED THE
0MCH90NS SHOWN TO FIT NTO NPC^ CCMTANCRISD 
eOHTRCL ROCM. ________

». THE SUPPUER SHALL PROVOE Aa TW ACCESSARY 
SOFTRARE FOR ALL TIC CONTROL PANEL UORUS. ALL 
UCEKES ANO UPDATES WALL BE PROMOED FOR THE NEXT 
FIVE TEARS AFTER THE WARRANTY PERIOO AT NO AOOTIONAL 
COST TO NPt ____

7. THE CABLE ENTRY OF THE CCPP SMALL BE REFERRED TO THE 
TEOPBCAL DATA WEETl

LEGEND:
OCPP

CPU

CCPH

CCNERATOR CONTRCL ANO PROTECDCH PANa 
DIQTAL POWER METER

CENERATCR CONTROL ANO PR07ECTICH UOOLRE

NATIONAL POWER CORPORATION 
AGHAM ROAD, OfUMAN, QUEZON CITY

mET* tLMY. oajve^T. wsriuATion tcst tne co«««?o»in o* »j 9 
’•COAAH M$tL ootsen. M»OC*»TEO afCTftOt |<X«««NT Kw it(XOCf*oe ow «K«« eucrmncATiom c* 
M«A» M (CMOS ocooert^

GENERATOR CONTROL ANO 
PROTECTION PANEL OUTUNE DRAWING

tr 0«B MTt
IgWJfcU
Mm PC
HWWCD WJCTW. *pon.

CMMOff
etc. Uit

•ex
»«■» MolDPP-BOE-17.011 *40ioVi*P21Z1296Se
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DETAIL - A

DETAIL-C

DETAIL *E

DETAIL-O

DETAIL-8

DETAIL'D

DETAIL-F

DETAIL- H

m
DETAIL-

mffSrOMCR OIQUMDf*# 
TEM»IAL

ream* H%U1CD 
CCMUCTM

lOOrvn

etxmCTot

—STEa POLE

GROUND CLAMP 
50mm’ BARE COPPER MRl

500

DOTHERMIC VO.DING 
CONNECTION

CXOTXM•aoMo
COMCCfCM

©EQUI
SCAl£

EQUIPMEhTT GROUNDING CONNECTION
NTS

50mm’ BARE COPPER WRE

100mm’ BARE COPPER WIRE
EXOTHERMIC VtirilNC
OKNECnCM

{GROUNDING GRID)

DETAIL -A*
SCAL£ NTS

O^717"
DETAILS OF EXOTHERMIC 
WELDING CONNECTION

NTS

IGROUNO LEva

EE DETAIL 'A*

STEEL POLE GROUNDING CONNECTION
SCALE NTS

NOTES
I. AU MUEN90NS MCA TED ARC IN UUIUErERS UWESS 

oTiCRMS s>£apni
i. GftCUNOINS CONDUCTOR SHAa BE EMBEDDED AT LEAST 

0,san.
3. AU ECUnENT CMUNCOIG SHAU BE CONNECTED TO THE 

EBSTNG CROUWMC OtO.
4. TW SUPPLER »AU PWHOE TWO (2) TERMNAIS P» 

EOimEHT BOOT CROUUOWi CP ALL MAJOR EOAPUENT 
(La DESCL CENERATCR. CCNERATOR CONTRX AHO 
PRWtCTlOM PANEL A» GENERATOR TRANyORMER) AMO 
SHALL BE CONNECTED TO THE CROUNOMC CRD USNC 
lOOmm* NSULATED COPPER CONOIICTDR AHO EXOTHERMIC 
WEUnC PROCESS.

NATIONAL POWER CORPORATION
AGHAM ROAD, DAIMAN. OUEZON OTV

noAcr •fKr. voAtm. •m<u»roK mr —e co«—o»».m <i»
MOaUAA OtSa. OOUCH, ASSOCATM tUCTWCAA. tWMWI. M 

€0 nA*ft *tm wxoca*oc 9* lmca a.ecr«rCAneM o# ne«» 
•) »«o*M oesenAL 

LQ(UW rnnin nfOf i« n«t cm
rm±

GROUNDING CONNECTION DETAILS
9t o«o (HTf

GOO«>
MM PC
ivMieo pncMCMr«o<r,

ut ■1^
mot ~gD'DgD~B0~

CF-QM HoIOPP-BOE-17.012 »ta »oVi»P21Z1296Se
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LOW vctTtce 
MSLUHNC aw-0

460V TMNSnRUP) 
BU5HMQ

TMHN/TMKH-2
POWER CABLE

SEAIANT

upwawour

no< wiTMX snc
HSULATMC SWCUD 
TERWU1KM KIT

ISkV TRANSrORUER 
BV9INS

mcu---------C
GENERATE 1

etwmoL AMO 
PROIECTBH 

PAW. (CCPP) TO (?I0

TO njsc WSCCNMECT 
SWITCH NTH UCH1MNC 
ARRESTER eSHGMADW

TO CROUNOWS CRD

lav nPE 
powot 
euiBRr

lipsc etHOo •

•- V ‘

NOTES:
1. THE RUMSER OF POWER CABLES PER PHASE FOR 1HE LOW 

vaTACE (IV) SDE IS RM BOOtlS PIRtPOSES ONLY. THE 
SUPPLER STALL VERITY WHAT IS MRCATED H THE SINGLE 
LHE DIACRAH AND STALL PROMCC PROPER CABLE 
rERURATKM.

2. THE SLPPUCR SHALL PROWOC TERUNATKN KIT TOR THE 
ICOU vaTACE (UV) POWER CABLES AND SHAH DESGH 
PROPER TERUMATKN FOR TIC NEUTRAL CABLE.

3. THE LV SDE AND HV SEC SUSMNCS SHALL BE PROVttO 
NTH SUTABLE NSUUTHC SNOIEL THE PISIUTINC 
SHROUD STALL BE UANUTACTURED THROUGH DIP UOUIOMS 
PROCESS AND SHALL SC HAK FROM FIEXIBIE PaTVNTL 
OHLOnOE (PNC) HATESAL. SUITABLE FOR LOW NCLTACE TO 
WEDAN vaTACE APPUCAIKNS.

4. THE NSULATINC SIROUO STALL BE FDUIE PETARD ANT,
CONFCRUtNC NTH THE a 94 STANDAROS AND SHALL BE 
TYPE TESTED FOR ELECTRIC STRENCTH H ACCORDANCE 
NTH lEC 60I4J.I OR APPROVED
COUTYALENT STAND ARCS,

TO CROLMCPIO CRD TO CROUHOWORD

TRANSFORMER LOW VOLTAGE SIDE 
CABLE TERMINATION

SCALE NTS

TRANSFORMER HIGH VOLTAGE SIDE 
CABLE TERMINATION

SCALE NTS

NATIONAL POWERCORPORAT10N 
AW3MAMR0A0, diumahouezoncity

nawTT! luAALY OCLNCWV. ItST AW COWMSH3MM OA L ■ M rVr
MOOILAA Dcwa, 04H9LTA ASAOCMfED BfCTRICA* KAAAS^VT MC 
MjMCf OA ASpAMT ACW tWACCAWOC 0^ IMD€R &ECTWA1CAW0M Of HFA. 
AIXAS H HC0AO4 OCCCWNSH 

lOCATOnro lAnocAjoemuTaTA 
DETAILS OF TRANSFORMER TERMINATION

•V 0*0 OA*C

KSOO

MM 4K

OeVCMCD MWMRt 0*7K r AAOfT.

MjMOT

a£C MUP

moi

PA'ia MolOPP-BDE-17.013 »«i«oVi*P212129SSe
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L

KEY PLAN
SCALE NTS

' \ ^ •^ ■

1
■^iV //^p7. ?-

f

M0-

YZZZZZZZZ1

K^/V vzy
upw eoMOuit—^ 

N CaNCTETL ENCASEWENT ^

-CCPP

-n*tt/nm(-2
pcxei CARIS 

-eorroA-Tjpc
y ■ CABLE OfTTrr ;

I
rg

■7^

TO SMICHYAKO-

SECTION A
SCALE NTS

NOTES:
1. AU. DKK90NS MOKATCD m. M UUIunDtS UNLESS OTHEftWSE

Stereo. „ ___ ___
2. T>C MAOER OF FEEDOTS WC CewCLTS ARE FOR BDOWC 

rjRPOSES ONLY. THE SUFPLCR 9UU. DCSW T>« APPROPRIATE 
CABLE ENTRY FOR AU. THE POOL. CONTROL ANO MSTRUVEKTATKN 
CABLES NClUDnC CABLES TO PO«R AHO UCHTWC TO 8E USED.

i TW SUPPUER SHAU SECURE PROTEOTTCN FOR THE CABLES AND 
PANELS ACANST SUOOEN NCRESS FEMETRATICKS.

4. TH3 ORARM STALL BE RORKEO TRIM ONLL BO ORARMCS.

LEGEND:
eCPP-CEHERATOR CONTROL AHO PROTECTION PANa

TO CENERLTOR-
TRANSrCRUOt

-FROM oca GENSETS

SECTION B
SCALE NTS

■nuRCAIMm

NATIONAL POWER CORPORATION 
AGHAM ROAD. OITMAN. QUEZON CITY

Most: aXLT. DBMNY. PSTaUATIOL lOt 14*1 c»i«iiiini»in 0» 1 « ■ K>
««NL OC9& 041—T^ AA90GM7CO aCCmfCAL tOl^nOT It* 

CA AVWN KM MCUORBC CAP lAOCN aACTKAICATOI CA BR* 
NCjta p BCCMO* ocoeKBL

l«.Tn.AMTl

DETAILS OF CONTAINERIZED 
CONTROL ROOM CABLE ENTRY
f¥ 0*9 Dkfl

pgBXP

GMMMI «c
WVCiiB PWCM rMipPT.

OVWODfT

BK Ml#

■m
micl UoIOPP-BDE-17.014

•MAABSHOm

«V1»P21Z1296S»
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lEC
60255
600*4
60071
60076
60060
61*39

60502

NFPA

272

ASTU
ISO

9001

9002 
PEC

MTERNAHONAL ELCCTRO-TECHWCAL C0MUIS90N
EUCmCAL RELAYS
MSmMNT TRANSrORUER
INSULARON COCROMAHON
POKER TRAMSroRUERS. PARTS 1-2
HIO* vaTAGE TEST TECHNIQUE
LOW VOLTAGE SWTCHGEAR AND CONTROLGEAR ASSEMSUES
POKER CABLES WTK EXTRUDED WSULADOH AND THEIR ACCESSORIES FOR
RATED VCLTACES PARTS 1 ft 2
NATIONAL RRE PROTECTION ASSOCIATION
STANOARO UETNOO OF TEST FOR FIRE AND SMOKE CHARACTERISTICS OF 
IMRES AND GABIES
AMERICAH SOOETY FOR TESTING AHO UATEBAIS 
MTERNATIONAL STANDARDS 0RCAM2ATKN
OUAUTY SYSTEM MOOa FOR QUAUTY ASSURANCE M COCN/T>EVE10PUEHT. 
UANLFACTURE AND TESTMC
QUAUTY SYSTEM MOOa 
INSTALLATION ft SERVICMC
PMUPPINE ELECTRICAL CODE

FOR QUAUTY ASSURANCE IN PRODUCTION.

5. THE SUPPUETFS EOUPHEKI TO BE StfWED SHAa BE SU«Ct TO AU TESTS AND NSPECTICH TO EH3RE THE 
SATISFACTORY PERFTXatANCE Of ALL TIC EOAPVENT. ALL THE TESTS AHp NSPECTW SIAU 6£ DOC «TH MO 
AOOTIOHAL COST TO M>C ANO 9Ua 6E COHPUANT TO DC RE0U*O®ITS tf D*S TEWEfc

<L EW-4.1* MSPECDON ANO TESTMC FOR AC GENERATORS
b. EW-S8 TESTS TO BE PERFORMED FOR POKER TRANSFORMERS
t EW-12.0 - FACTORY ASSEMBLY ANO TESTS

6. NCH-COMPUAMCE TO DC REQUREMCXIS STATED M D*S TEHECR DIAU BE OWUNOS FOR ORUJAUnCATICK

MIUMgnCMttl

NATIONAL POWER CORPORATION
AGNAM ROAO. OILMAN. QUEZON CITY

MQjtCT' 9jmt. POMVrr. MtMlATOi TtfT ee«MS9K»lM <*»«»«»
o€wm, otmtn, amdomicd ucn«c«i md

0* KAMT UOuOCAtOC 0^ UNQCfl afCTATOnON Of •<» 
ARM M MCeaM OeCMsTi^

Loewyi—BTI>QLOeA>QC.fcWlfgTT . ..
ime

GENERAL NOTES
tT 0*9 Ml

moo
(MM j*e
OVIffO fMCM OOM/MKXt.
CMtMDiT
MC MAS

MD(

w* HA MelDPP-BDE>17.015 »»3«VhP21Z1296S*
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L

GENERAL NOTES:

I THE OENERATOfi BEARN OS SHAa BE OCSICNED TO ALLOW MMIUAL STRESS INDUCED M THE 91 AFT. 
CEMERATCRS RATED 50CKW ANO BELOW SHAa HAVE A SINCIE OR OCWBtE BEARMC OESCH.

2. SPACE HEATERS SHAa BE WSTAUED ON THE COCRATOR FRAME TO MAMTAM TEMPERATURE CF 
THE ENTIRE GENERATOR A80W DC OEW PONT KHLE NOT W USE. POWER SUPPLY 9l*a BE 
240VAC SMCIE PHASE AHO SHAa BE SOURCED FROM THE COSTMG STATION SERVICE 
TRANSFORMER. AUTOMADC CONTROL FC« SPACE HEATERS WAa BE WTECRATED M THE 
GENERATOR CONTRa ANO PROTECTION PAHtt (CCPPX

1 TEMPERATURE DETECTORS 91 ALL BE PROVOEO M THE STATOR SLOTS ANO AT THE END OF THE 
VENTLATMG CUCTS ARRANCED TO RECEIVE HEAT FROM THE HOTTEST SPOT OF THE WMOMCS MTH 
APPROPRIATE CONTACTS FOR MOMTCRMC. ALARM. OCTECTWN ANO PROTECTION OF THE WNOINCS 
PROWCEO AT THE CCPP. AT CERTAM PRE-SET TEMPERATURE (ALARM SETTINC). THE TEMPERATURE 
OCTECTCR wa TRICCER AN ALARM SO THAT AM ADJUSTMENT OR ACTION BEFORE ANT K9JLAT10H 
DAMAGE OCCURS MAT BE DONE. THE CIRCUIT BREAKER FOR THE ALTERNATOR "X AUTWADMUT 
TRP M THE EVENT THAT THE TEMPERATURE DETECTORS MEASURE THE WNOINO TEMPERATURE TO 
BE ABOVE THE (SHUTDOKN SETTING) VALUE.

*. Aa WORKS TO BE DONE ANO EOUPMENT TO BE SUPPUED 9IAa BE IN COMPUANT TO THE UTESI 
PR0W90NS OF THE FOUOKnG STAND ARCS:

a AN SI/IEEE

C57.60

CS7.t2.20 
b. NEMA 

MG 
KC-5 
AS I 
ICS2

ICS
MC-I

MO-2

a UL 
**
83
SOBA
1063

AMCnCAN KATTONa STANDARDS INSTITUTE AND/OR IHSDTVTE OF 
ELECTRICAL ft QECTRCMC ENCtCERS
REQUREHEHTS FOR OVERHEAD. RAO-MOUNTED. DRY VAULT AND 
SUBMERSIBLE AUTOMATIC CIRCUIT RECLOSERS ANO FAULT HTERRUPTERS 
FOR AC SYSTEMS
STANOARO FOR OVERHEAD-TYPE CBTROUDON TRANSFORMER SOOiVA ANO 
SMALLER; HIGH VOLTAGE 34500V AHO BaOW; LOW VOLTAGE. 7970/I3B00Y 
V MO BELOW
HATKNAL ELECTRICAL MANUFACTURERS ASSCOATICH 
STANDARD FDR MOTORS ANO GENERATORS
THERMOPLASTIC-KSULATED WIRE AND CABLE FOR THE TRAN94IS90N ANO 
DISTRIBUTION OF ELECTRICAL ENERGY
MOLTED CASE CIRCUIT BREAKER
IMOUSTRia CONTROLS ANO SYSTEMS: CCHTRCUERS. CONTACTCRS ANO 
OVERLOAD RELAYS RATED 600 VOLTS
GENERAL STANDARDS FOR BJOUSTBa CONTROL ANO SYSTEMS
MOTORS ANO GENERATORS
SAFETY STANOARO FOR CONSTSUCTICW ft GUIDE FOR SELECTION. 
INSTAUADON ANO USE CF ELECTRIC MOTORS ANO GENERATORS
UNDERWRITERS LABORATDRCS. WC. (AU PARTS APPLY)

RUBBER-MSULATED WRES AND CABLES
THERMOPIASTK MSULATEO WIRES ANO CABLES
INOUSTRia CONTROL EQUIPMENT
MACHINE TOOL WIRE (UTW) FOR STRANDED CONDUCTOR ONLY


