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SECTION I - INVITATION TO BID
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EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP
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SECTION I

INVITATION TO BID
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National Power Corporation 
INVITATION TO BID 

PUBLIC BIDDING - BCS 2022-0155

JFcY 2S2 intnd?'!liEaR C?0RP0RAT,0N ;NPC). through its approved Corporate Budget 
?or the2Snt«rWARrwPy the ,SUmJ of (Please see schedule betowt being the Approved Budget
aurtoma.Sy%XCL! BiToTe^g 'he COn,raC,• BidS " " BXCeSS °f ,he ABC sha" be

PR N0S./PB Ref No. & 
Description Similar Contracts Pre-bid

Conference
Bid

Submission / 
Opening

ABC/Amt. of 
Bid Docs

HO-P1G22-009 / 
PB220419-JD00065

Supply, Delivery,
Installation, Test and 
Commissioning of 1 x 60 
kW and 2 x 100 kW 
Modular Diesel Gensets, 
Associated Electrical 
Equipment and Balance of 
Plant for Paly DPP, Paly 
Island, Taytay, Palawan

Supply, Delivery, 
Installation, Test and 
Commissioning or 
Construction, 
Installation, Test and 
Commissioning of 
Diesel Generating 
set/s wth at least one 
unit capacity 60 kW 
Prime or Continuous 
Power with power 
transformer/s of at 
least 75 kVA rating

29 March 
2022 

9:30 A.M

19 April 
2022 

9:30 A.M
P 28,658,726.00/ 
P 25,000.00

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

2. [?vitf.b[*for .'iems listed above. Delivery of the Goods is required {see table below) 
fhfi f thk Tecbnical Specifications. Bidders should have completed, within (see table below) frorn
bWdtrte 0C^^ttmJ?i'°rnRdHTiP^0f bldS' a COntraCt Similar t0 lhe Project- The description of an eligible 
bidder is contained in the Bidding Documents, particularly, in Section II. (Instruction to Bidders)

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

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

HO-PIG22-009 Three Hundred (300)
Calendar Days Fifteen (15) Years

rritperioC^ndUCted !rhr°u9h ope^fnipetitlve bidding procedures using a non-discretionary 
F&pS aS (rJ5 Nr91sTfied In the 2016 reV,Sed lmp,ementing Ru,es and Regulations (IRR) of

Bidding is resWct^ to Rlipino citizens/sole proprietorships, partnerships, or organizations with at least 
s ^ percent (60/o) interest or outstanding capital stock belonging to citizens of the Philippines, and to

SZ 'he 'aWS °r re9U'ati°nS °f WhiCh 9rant Simi'ar ri9htS °r priVile9aa
4. Prospective Bidders may obtain further information from National Power Corporation. Bids and Contracts

D0“ at the address office houm

5' w«SIf^e sel0f Biddin9 Doc.umtenJs may be acquired by interested Bidders from the given address and 
website(s) and upon payment of the applicable fee for the Bidding Documents, pursuant to the latest

AFG4.0G^W2.F03 
Rev.No.O 
Page 1 of 2



Invitation to Bid - BCS 2022-0155

Guidelines issued by the GPPB. Bidding fee mav be refunded in accordance with the guidelines based on 
the grounds provided under Section 41 ofR.A. 9184 and its Revised IRR.

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

Only registered btdder/s shall be allowed to participate for ttie conduct of virtual pre-bid conference. 
Unregistered bidders may attend the Pre-Bid Conference at the Kafiao 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 Entr/ 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 Earfy Procurement Activities (EPA) shall be subject to 
GPPB Circular No. 06-2019 dated 17 July 2019

7. Bids must be duly received by the BAC Secretariat through (i) manual submission at the office address 
indicated below; (li) 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 Kafiao Function Room, NPC Head Office, Diliman, Quezon City and/or via 
online platform to be announced by NPC. Bids will be opened in the presence of the bidders’ 
representatives who choose to attend the activity.

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 incuning any liability to the affected bidder or 
bidders.

11. For further information, please refer to:

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

12. You may visit the following websites;

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

AFG-LOG-002.F03 
Rev.No.O 
Page 2 of 2

T. TEVES
Vice President, 9wer Engineering Services and 

Chairman, Bids and Awards Committee

mailto:bcsd@napocor.gov.ph
mailto:bcsd_napocor@yahoo.com
https://www.napocor.gov.ph/bcsd/bids.php
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SECTION II - INSTRUCTION TO BIDDERS
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EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210Se

I

SECTION II

INSTRUCTION TO 

BIDDERS

I
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SECTION II - INSTRUCTIONS TO BIDDERS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
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SECTION II - INSTRUCTIONS TO BIDDERS

I
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SECTION II - INSTRUCTIONS TO BIDDERS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210Se

SECTION II - INSTRUCTIONS TO BIDDERS

I

I

1. Scope of Bid

The National Power Corporation (NPC or NAPOCOR) wishes to receive Bids for the 
SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 1 X 60 KW 
AND 2 X 100 KW MODULAR DIESEL GENSETS. ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP, with identification number 
LuzP21Z1210Se.

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

2. Funding Information

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

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

3. Bidding Requirements

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

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

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

4. Corrupt, Fraudulent, Collusive, and Coercive Practices

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

NATIONAL POWER CORPORATION IMT8-1
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Eligible Bidders

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

I

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.

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

Subcontracts

I
7.1. The Bidder may subcontract portions of the Project to the extent atlowed by the 

Procuring Entity as stated herein, but in no case more than twenty percent (20%) 
of the Project.

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

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

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

NATtONAL POWER CORPORATION

Jl ll-ITB-2
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I
8. Pre-Bid Conference

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

I

I

I

9. Clarification and Amendment of Bidding Documents

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

10. Documents comprising the Bid: Eligibility and Technical Components

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

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

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

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

11. Documents comprising the Bid: Financial Component

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

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

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

NATIONAL POWER CORPORATION ll-ITB-3
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11.4. For Foreign-funded Procurement, a ceiling may be applied to bid prices provided 
the conditions are met under Section 31.2 of the 2016 revised IRR of RANo. 9184.

I

I

12. Bid Prices

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

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

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

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

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

II.

I

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

13. Bid and Payment Currencies

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

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

14. Bid Security

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

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

NATIONAL POWER CORPORATION ll-ITB-4
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I

I

I

15. Sealing and Marking of Bids

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

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

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

16. Deadline for Submission of Bids

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

17. Opening and Preliminary Examination of Bids

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

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

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

18. Domestic Preference

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

19. Detailed Evaluation and Comparison of Bids

I 19.1. 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.

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 Glause 14 shall be 
submitted for each lot or item separately.

NATIONAL POWER CORPORATION IMTB-5
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I

I
I

I

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 IRRof RA No. 9184 
shall form part of the Contract. Additional Contract documents are indicated in 
the BDS.

I

NATIONAL POWER CORPORATION ll-ITB-6
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I SECTION

BID DATA SHEET
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SECTION III - BID DATA SHEET

I

ITB
Clause

5.3

7.1

10.4

For this purpose, similar contracts shall refer to Supply, Delivery, Installation, 
Test and Commissioning or Construction of Power Faciiities, Installation, Test 
and Commissioning of Diesel Generating set/s with at least one unit capacity of 
60 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 vaiidation cannot be 
conducted for reasons attributable to the Bidder.

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

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

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

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

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

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

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

1. Contract/Purchase Order

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

NATIONAL POWER CORPORATION 1-BDS-1
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12

14.1

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

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

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

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

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

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

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

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

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

b) The amount of not less than five percent (5%) of ABC, if bid security is in 
Surety Bond.
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19.3

19.5

20.1

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

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

DESCRIPTION ABC (PhP)
a. Generating Setfs) 8,110,017.00
b. Power Transformers 3.968,932.00
c. Other Mechanical Works 2,201,236.00
d. Other Electrical Works 6.607,193.00
e. Civil and Architectural Works 3.440,109.00
f. Snare Parts 3,261,282.00
q. Miscellaneous Work 1,069,957.00

TOTAL ABC 28,658,726.00

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

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

Fuel Consumption Cost:

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

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

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

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

Additional documents to be submitted during Post-Qualification:

a. Contract/Purchase Order and/or Notice of Award for the contracts stated in 
the List of all Ongoing Government & Private Contracts Including Contracts 
Awarded but not yet Started (NPCSF-GOODS-02);
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b. Certification coming from the project owner/client that the performance is 
satisfactory as of the bidding date for all ongoing contracts stated in Form 
NPCSF-GOODS-02:

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

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

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

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

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

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

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

1. Scope of Contract

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

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

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

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.

Performance Security

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

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

Inspection and Tests

The Procuring Entity or its representative shall have the right to inspect and/or to test 
the Goods to confirm their conformity to the Project specifications at no extra cost to 
the Procuring Entity in accordance with the Generic Procurement Manual. In addition 
to tests in the SCC, Section VI (Technical Specifications) shall specify what 
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 V - SPECIAL CONDITIONS OF CONTRACT

I
GCC

Clause
1 Delivery and Documents —

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

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

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

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

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

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

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

(v) Certificate of Completion/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 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 biil 
of lading;

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

(iv) Deiivery receipt detaiiing number and description of items received 
signed by the Procuring Entity's representative at the Project Site;

(v) Certificate of Compietion/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) Originai and four copies of the certificate of origin (for imported Goods); 
and

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

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

Incidental Services-

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

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

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

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

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

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

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

Spare Parts-

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

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

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

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

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

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

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

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

Packaging -

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

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

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

Name of the Procuring Entity 
Name of the Supplier 
Contract Description 
Final Destination 
Gross weight
Any special lifting instructions 
Any special handling instructions 
Any relevant 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 earners of Philippine registry. In the 
event that no cam'er of Philippine registry is available. Goods may be shipped 
by a carrier which is not of Philippine registry provided that the Supplier obtains 
and presents to the Procuring Entity certification to this effect from the nearest 
Philippine consulate to the port of dispatch. In the event that carriers of 
Philippine registry are available but their schedule delays the Supplier in its 
performance of this Contract the period from when the Goods were first ready 
for shipment and the actual date of shipment the period of delay will be 
considered force majeure.

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

2.2

Intellectual Property Rights -

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

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

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

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

The terms of payment shall be as follows:

1) For Supply and Delivery Pay items:

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

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

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

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

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

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

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

3.2

Specified in the SCC provision on Delivery and Documents. Otherwise, 
the total delivery payment shall be charged against the advance 
payment and the remaining advance payment will be fully recouped 
from the succeeding claims.

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

I

II.

III.

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

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

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

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 - AIEQ)
GRO X 2

Where:
TCP - Total Contract price for one DG Set (Item 1 of the Bid Price Schedule) 
ATR0= 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)

______3427 =Number of operating hours for one (1) year period computed to be equal

NATIONAL POWER CORPORATION V-SCC-8
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to 16 hours per day. 25 days PMS, 10% Outages and assumed 70% 
Ulifizalion 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

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

I

I
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I
SECTION VI

TECHNICAL
SPECIFICATIONS

(PART I - TECHNICAL 

SPECIFICATIONS)
GW - General Works

AW - Architectural Works

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 1 x 60 kW and 2 x 100 kW Modular Diesel Gensets, 
Associated Electrical Equipment and Balance of Plant for Paly DPP which 
consist mainly of the following:

Table 1.0

• * < . c

1. Paly DPP 1 X 60 kW 
2x100 kW

1 X 75 kVA 
2x150kVA 3 1

Total No. of 
Gensets

1 X 60 kW 
2x100 kW

1 X 75 kVA
2x 150 kVA

3 3

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

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

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

The Supplier shall be fully responsible for its work in the design, manufacturing, 
assembly, documentation, reports, corrosion protection, shop testing, 
preparation for shipment, reinforcement of roads and bridges as deemed 
necessary, field testing and commissioning, warranty provisions and compliance 
with the applicable codes and standards and the requirements of this 
specification.
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All necessary corrections and deviations from the specification of the equipment 
arising either from error in the workmanship or design made by the 
Supplier/Manufacturer with the resulting extra expenses and related damages 
shall be solely charged to the account of the Supplier.

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

GW-1.1 Project Description

The Project calls for site development as required, supply, delivery, installation, 
test, and commissioning of three (3) sets 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 the required Guaranteed Prime Rated Power of 
not less than 60 kW and 100 kW measured and/or adjusted to the Specified 
Reference Site Conditions in Clause MW-4.1 of the Mechanical Works 
specifications.

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

Each diesel generating set shall be fully enclosed in a sound attenuated and 
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 paraliel with other generating sets (future) of different make and 
capacity.

GW-1.2 Project Location

The project shall be located in existing plant site at Paly Island, Taytay, Palawan.

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

jPtANTi
I.Paly DPP. 

Ta^ay, 
Palawan

TABLE 1.2

II. n is 11 ^ li h ... IF
Port of 
Manila

Puerto
Princesa Port 

S

Fort Sanla 
Isabel (Taytay)

L

Paly Island 
Port 
S-S

Paly DPP 
L

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

GW-1.3 Project Duration

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

GW-2.0 SCOPE OF WORK

GW-2.1 General

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

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

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

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

The Suppiier'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 specified herein;

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

d) Training of NPC personnel covering electrical, mechanical, 
instrumentation and control systems, trouble shooting including the 
supply of manufacturer’s software needed in programming the genset 
control setting and electronic/digilal 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, furnishing/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) Design and installation of containerized/pre-fabricated control rooms 
(collapsible type);

b) All insulation works;
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c)

d)
e) 

0
g)

h)

i) 

i)
k)

l)

Ceiling Works;

Fenestration Works;
Concrete and Masonry Works;

All painting and varnishing works;
Supply and installation of pre-fabricated roofing and siding sheets; 

Soil poisoning;
All carpentry and joinery works;

Waterproofing and damproofing;

Tile works; and
All other works and services required to complete the project.

GW-2.3 Civil Works

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

b) Demolition of existing structure and clearing of site that may obstruct the 
construction of the DPP;

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

d) Design and constmction of new reinforced concrete foundations for 
modular gensets and containerized/pre-fabricated control house, 
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;

e) Structural excavation and backfill for foundations of modular diesel 
generating sel/s and its auxiliaries, transformers, cable and pipe trenches, 
fuel oil day tanks and its structural supports, elevated water lank and its 
structural supports and for all miscellaneous Balance-of-Plant (BOP) 
structures required;

f) Concreting works, including fabrication (cutling/bending) and installation of 
reinforcement, for foundations of modular diesel generating set/s and its 
auxiliaries, transformers, cable and pipe trenches, fuel oil day tanks and its 
structural supports, elevated water tank and its structural supports, and for 
all miscellaneous Balance-of-Plant (BOP) structures required;

g) Complete construction of concrete open canal and Furnishing and 
installation of drainage systems and appurtenant structures;

h) Fabrication and erectionfinstallation of structural steel supports for elevated 
water storage tank and fuel oil day tanks;
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i) Complete construction of hazardous waste storage, guard house/post, oil- 
water separator, drain pit, valve box and septic tank;

j) Complete construction (erection/installalion) of flag pole, perimeter light, 
perimeter and seclusion fences, unpaved roadway and entrance and 
pedestrian gate;

k) Complete construction of grouted riprap:

l) Laying gravel at the switchyard area and tank farm;

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

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

GW-2.4 Mechanical Works

a) Dismantling, Relocation, Re-installation and Test of existing 
equipment/auxiliaries and other accessories which consists of but not 
limited to the following:

a. 1) One (1) set of 90 kW Modular Diesel Generating Set and Auxiliaries
including day tank and piping.

b) Supply, Delivery, Installation, Test and Commissioning of the diesel 
engine-generator sets and its auxiliaries including balance-of-plant, but not 
limited to the following:

b. 1) One (1) unit of 60 KW (Guaranteed Prime Power Output) Modular
Diesel Generating set, 1800 rpm. In-line multi-cyiinder, 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/moniloring and protection panel, battery 
system with charger, anchor/foundation bolts and other 
devices/accessories as described In the relevant technical 
specifications;

b.2) Two (2) units of 100 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;

NATIONAL POWER CORPORATION
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b.3) 1,000L elevated fuel day tank for each generating set, complete with
accessories, associated structural supports, isolation valves, 50 
liters per minute @ 10 meters discharge head cast iron double 
acting rotary hand pump with flexible hose of appropriate materials 
and size, instruments and other accessories as shown on the bid 
drawings. The fuel day tank shall be provided with high and low 
level alarm contacts for annunciation in the generator control and 
protection panel;

b.4) One (1) lot Fuel Oil Piping System complete with valves, strainers, 
pipe and fittings, gaskets, flanges, bolls 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, waste water/oil from powerhouse drain pit to oil 
water separator including necessary excavation, backfilling and 
asphalt jute application to embedded pipes;

b.5) One (1) lot of Well Drilling Works consisting of casing installation, 
well development, pumping lest and disinfection;

b.6) One (1) set of Elevated Water Storage Tank (triple layer 
polyethylene). 1,000 liters capacity complete with accessories and 
jetmatic hand pump;

b.7) 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;

b.8) 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;

b.9) 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;

b.10) 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;

b.11) One (1) lot of various Miscellaneous Equipment and Materials;

b.12) Hydrostatic testing of field-installed piping systems under the 
presence ofNPC;

b.13) One (1) lot of Painting Materials to be applied to all equipment, 
pipes, steel structures, tanks, pipe supports and other incidentals; 
and
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b.14) All Other works and services including those not specifically detailed 
herein but are required to fully complete the project.

GW-2.5 Electrical Works

a) Supply, Installation and Test of 1 x 60 kW & 2 x 100 kW, 480 V, 3-Phase, 
60 Hz AC Generator and associated auxiliary electrical equipment;

b) Supply, Installation and Test of Generator Control and Protection Panel 
(GCPP) for 1 X 60 kW & 2 X 100 kW DIG sets equipped with monitoring, 
metering, control, protection and synchronizing equipment/devices;

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

d) Supply, Installation and Test of 1 x 75 kVA & 2 x ISOkVA, 480 V/13.8 kV, 
3-Phase, 60 Hz GeneratorTransformer;

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

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

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

h) Supply. Installation and Test of Kilowatt-hour Demand Meters 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 appurtenances required for the interfacing of supplied equipment;

k) Supply, Installation and Test of Grounding System;

l) Supply, Installation and Test of Lightning Protection System:

m) Supply, installation and Test of Lighting and Power System;

n) Supply and Installation of Cable Tray and Conduit System;

o) Supply and Delivery of Special Tools;

p) Dismantling, Relocation, Re-installation, Re-connection & Test of one (1) 
existing Generator Control and Protection Panel (GCPP) for 90 kW D/G 
set:

q) Dismantling, Relocation, Re-installation, Re-connection & Test of existing 3 
X 37.5 kVA, 240 V / 13.2 kV, 1-Phase, 60 Hz Generator Transformer 
(connected in bank);
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s)

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

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

GW-2.6 Other Works and Services

a) Supply and delivery of Spare Parts required during the warranty period 
including labor and travel time necessary for repair works (consumables 
are by supply and delivery only). The supply shall include spare parts 
specified in the Technical Specification and Technical Data Sheets and 
those to be consumed and/or replacement parts required during the test 
and commissioning and the duration of the warranty period;

b) Supply and delivery of Special Tools and Appliances as specified in the 
specification or technical data sheets and as recommended by the 
manufacturer including tool box required for start-up, test and 
commissioning, operation and normal maintenance. It shall include one (1) 
set of laptop Portable Computer needed in programming the genset control 
setting complete with licensed software of genset control system and 
electronic/digital governing system including other digital components that 
require exclusive programs from the Manufacturer and/or Supplier with free 
update throughout the operating life of the genset:

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

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

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

e) Conduct actual inspection at the project site and make assessment on the 
physical conditions of any existing equipment and facilities, if applicable, to 
be affected by the works (such as cable trench and associated cables and 
trays including terminal points, interconnection points for fuel supply and 
cooling water supply lines), determine possible sources of materials and 
equipment to be supplied/ulilized 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;
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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 services of competent engineer/s and/or technical staff/s from 
the equipment Manufacturer/Supplier or his authorized local representative 
to be assigned at the plant to conduct relative activities during the period of 
test and commissioning.

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

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;

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

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

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

GW.3.0 DESIGN AND DUTY CONDITIONS

GW-3.1 Site Conditions

The Supplier shall be responsible for visiting the plant site and thoroughly 
investigate and familiarize himself with 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 speciHcally indicated in the relevant technical 
specifications.

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

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

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

The prevailing atmospheric condition is generally warm, humid, and salt laden.
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GW-3.2 Earthquake and Wind Design Requirements

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

a) Natural period and mode of vibration;

b) Damping (inherent or specifically provided):

c) Manner of failure (ductile or brittle); and

d) Location (at ground level or at a higher level).

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

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

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

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

GW-3.3 Sound Control

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

The sound pressure level for the modular diesel generating set and auxiliary 
equipment shall not exceed 85 dBA measured at 1 meter distance from any point 
around the unit’s enclosure or source.

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

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

aoDroDriate
As per sampling method

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

Particulates 200 USEPA Methods 1 
through 5 Gravimetric per sampling method

GW-3.5 Fuel Specifications Requirement

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

Property Unit ASTM
Method Min. Max.

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

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

6. Ash %wt. D-482 0.01

7. Sulfur %wt. D-4294/D-
129

0.3

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

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

11. Others
a) Distillation Temp. 90% 

Recovery °C D-86 370

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

c) Cetane Index D-976 45
d) ASTM Colour D-1500 5.0
e) Sediment (by extraction) %wt. D-473 0.01
f) Copper strip corrosion, 3h 

at 50 °C ASTM D-130 No. 1
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Property Unit ASTM
Method Min. Max.

g) FAME content % vol.
PNS EN 
14078 

modified
1.7

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

modified
0.8

i) Free Water % vol. 1.0

Although this is the base specification that wiil 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 shaii be produced, if calied for. 
showing the torsional vibrational stresses in the engine crankshaft, generator 
and exciter shafts resuiting 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 under the most adverse ambient condition as specified in 
the technical specifications.

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

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

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

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

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

Each diesel generator unit shall be designed for remote start-up and speed 
control including automatic and manual control. It shall be equipped with ail 
necessary instrumentation to provide adequate monitoring and control of the unit 
under alt operating conditions including “standby".
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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 (he 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 Full short-time load rejection; plus

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

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

GW-3.8 Power System Characteristics

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

a) Voltage variation

b) Frequency variation

: +5% Nominal Voltage: 480 volts, 3- phase 

: +5% Nominal Frequency; 60 Hz

GW-3.9 Service Life

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

GW-4.0 MATERIALS AND EQUIPMENT

GW-4.1 General

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

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

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

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

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

Certified mill test reports as required in the relevant sections of this specification 
and the governing codes and standards shall be furnished by the Supplier for 
NPC’s record. Copies of each mill lest report shall be submitted to NPC prior to 
fabrication of materials covered.
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The relative experience of the Manufacturer in the business of manufacturing the 
equipment and materials shall not be less than the number of years specified in 
the relevant specifications. Experience less than what is required will be ground 
for rejection.

GW>4.2 Applicable Codes and Standards

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

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

CSA Canadian Standard Association
DEMA Diesel Engine Manufacturer's Association

DIN Deutsches Institut fur Normung
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
JEC Japanese Electrotechnical Committee
JEM Japan Electrical Manufacturer’s Association
JIS Japanese Industrial Standard
LR Lloyd's Register

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

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

and Overload Relays rated 600 Volts

NESC National Electrical Safety Code

NFPA National Fire Protection Association
272 ■ Standard Method of Test for Fire and Smoke

Characteristics of Wires and Cables

NKK Nippon Kaiji Kyokai
OHSAS Occupational Health and Safety Assessment Series

PEC Philippine Electrical Code
SSPC Steel Structures Painting Council

TEMA Philippine Electrical Code
UL Underwriter’s Laboratories

44 - Rubber-Insulated Wires and Cables
508A - Industrial Control Equipment

220 - Standard for Stationary Engine Generator Assemblies

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

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

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

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

All units, dimensions and calculations shall be in metric system.
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GW-4.3 Test of Materials
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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 tropicai grade 
materials should be used wherever possible.

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

GW-4.4.2 Metals

Iron and steel are in general to be galvanized or painted, as appropriate. Small 
iron and steel plate (other than SUS 316 stainless steel) of all instruments and 
electrical equipment, the cores of electromagnets and the metal parts or relays 
and mechanisms are to be treated in an approved manner to prevent rusting. 
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 instalments and electrical relays 
wherever possible. Steel screws, when used, are to be zinc, cadmium or 
chromium plated or, when plating is not possible owing to tolerance limitations, 
are to be of corrosion-resistant steel. All wood screws are to be of dull nickel- 
plated brass or of other approved finish.

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

Pivots and other parts for which non-ferrous material is unsuitable are to be of 
approved rustless steel where possible.
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GW-4.4.4 Fabric, Cork, Paper, Etc.

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

GW*4.4.5 Adhesives

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

GW*4.5 Interchangeability

The Diesel engine-generator sets and its associated auxiiiary 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.

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, serial number, year of 
manufacture, weight. Standard Plant Identification Number (SPIN) if 
assigned/designated by NPC or indicated on drawings and other relevant 
information in compliance with applicable standards. Nameplate of the 
generating set shall also indicate both the Prime and Standby kW Ratings. Any 
special instructions shall also be shown and suitably attached, as much as 
practicable, to the equipment or other visible location near the subject 
equipment.

For other 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 labets 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 labeis varies with the size of 
the equipment.

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

Labels shall be provided on both front and rear sides of MCC’s, boards, panels, 
etc.
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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 screviis or by flexible wires if screws are not 
applicable such as for valves, instruments, etc.

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

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

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

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

GW-5.4 Erection Marks

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

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

GW-5.5 Locks

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

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

GW-5.6 Guards

Protection guards shall be provided for rotating components such as coupling, 
drive shafts, fans, etc. These shall comply with ANSI Standard B15.1, Safety 
Code for Mechanical Power Transmission Apparatus.
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GW-5.7 Lifting Lugs

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

I

I

GW-6.0 DRAWINGS AND INSTRUCTION MANUALS

GW-6.1 Drawings Contained In the Tender Document

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

Bid drawings which show the work to be done as definitely and in as much detail 
as possible may be used as guide by the Supplier to proceed in the performance 
of his works. Prior to implementalion/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 which may be 
modified in design/details to conform to latest revisions of applicable codes and 
standards shall be prepared/submitted by the Supplier for NPC's review and 
approval.

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

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

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

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

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

The Supplier shall submit with his Bid the required copies of all the documents 
specified in Section VI - (Part II) Technical Data sheets under the Section 
“Annexes” including other documents specified in the relevant Clauses of the bid 
documents (Refer to Form No. NPCSF-GOODS-01-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 instmclions 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 ten (10) calendar days from effectivity date of the 
contract, prepare and submit to NPC for approval a drawing and document lists 
summarizing the drawings he proposes to submit in accordance with the 
requirements specified herein, together with the dates on which he proposes to 
submit such drawings. These lists shall be updated monthly to show the status 
of the drawings and documents submitted and any additional proposed 
drawings. NPC shall have the right to require the Supplier to submit additional 
information as may reasonably be required.

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

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

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

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

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

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

GW-6.3.2 Bar Chart

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

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

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

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

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

Before proceeding with the manufacture of the equipment, the Supplier shall 
submit for approval the applicable designs, design computations as required, 
brochures, detailed specifications or equipment data sheets, general assembly 
drawings, outline/arrangement drawings, system drawings (flow diagrams), and 
sufficient sub-assembly drawings, P & I diagrams, schematic and control wiring 
diagrams, site training program, test and commissioning procedures, test reports 
and details to demonstrate fully that all parts will conform with the provisions and 
intent of the Specifications and with the requirements of their installation, 
operation and maintenance. The drawings shall show all necessary dimensions 
and tolerances, field joints, and sub-assemblies in which the equipment 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, fie rods, trenches for cables and pipes, catwalks and 
supports and any other data used In the design of Civil Works.

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

GW-6.3.5 Working Plan

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

GW-6.3.6 Progress Report

The Supplier shall submit to NPC on the seventh (7fh) 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 dale.
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From the commencement of manufacturing works, the Supplier shall provide 
color photographs of the Works which will be attached to the monthly progress 
reports. Each photographic print shall bear a printed description, a serial number 
and the date when taken. Inscriptions shall be in English. Each photograph 
shall record or illustrate specific events.
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GW*6.3.7 Instruction Manuals

Supplier shall submit five (5) sets of the draff 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:

Number of Copies/Rating Delivery Sites/Group
3 Plant Site

2 Workshop Maintenance Technical 
Services Division

1 Palawan Operations Division
1 Luzon Operations Department

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

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

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

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

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

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

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

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

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;

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

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

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

GW-6.3.9 Documents for NPC’s Records

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

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

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

c) Other Documents as may be required.

GW-6.4 Processing of Drawings/Documents

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

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

NPC shall review, comment or note corrections to be made and return two (2) 
copies to the Supplier within twenty (20) calendar days after receipt of the 
drawing. If corrections are required, the Supplier shall make all necessary 
corrections and re-submit within fourteen (14) calendar days for NPC's review 
and approval.
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Five (5) prints with dark lines on a while background shall be furnished to NPC 
for each drawing submitted for approval. Two (2) copies will be relumed 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/fabricalion, 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 
“Relumed for Corrections", the Supplier shall finalize the drawings and re-submit 
it in five (5) copies each for final approval. Every revision shall be shown by 
number, date and subject in a revision block.

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

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

GW-7.0 DISMANTLING, DEMOLITION AND RELOCATION REQUIREMENTS 

GW-7.1 General

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

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

Materials and equipment which are required to be relocated (as shown on the 
drawings) shall be handled with care at all times to prevent damage of any kind 
during the dismantling and any such damage shall be made good by the Supplier 
to the satisfaction of NPC.

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

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

I

I

NPC shall make available and provide access lo the Plant Site for the 
dismantling, removal, construction and/or modification works and installation 
activities of the Supplier. After contract award and prior to any 
dismantling/relocation works, the Supplier shall submit detailed schedule and 
methodology or work program for review and approval of the NPC. Preparation 
of the dismantling schedule shall be closely coordinate with NPC Plant 
Management in consideration to priority generating units to be relocated. The 
work program shall include detailed dismantling procedure for all plant 
equipment and its associated steel structures such as Diesel Generating Sets, 
tanks, piping, electrical equipment, cables, panels, transformers, etc.

The work program and/or procedures shall comply with safety standards, 
existing environmental laws, rules, and regulations.

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

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

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

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

I

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 (larpauline or equivalent type of cover) on the torn down part until it 
is properly packed and crated. Any part of fixed structures that has to be tom 
down or damaged shall be brought back to its original form to the satisfaction of 
NPC.

All bevels, threads, flange faces and other sealing surfaces shall be suitably 
protected with wood, plastic or soft metal to prevent damage to these surfaces 
during shipping and handling.

All pipes shall be capped using plastic or soft caps or plugs. All caps shall be 
taped.

All packaging or crating shall be suitable for long term outdoor storage on or off the 
ground.
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GW>7.3 Dismantling of Existing Instaiiations

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

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

The Supplier shall engage the services of highly qualified engineer/specialist 
who shall be responsible for the supervision of all dismantling and hauling works.

Suitably skilled personnel shall execute dismantling operations in an orderly 
sequence in such a manner as to minimize the number and size of the resulting 
dismantled parts/components.

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

Utmost care shall be strictly observed by the Supplier during the dismantling of 
the plant equipment and components up to unloading to the designated laydown 
areas within the respective Plant sites or at any areas designated by authorized 
NPC representatives to avoid damage of any kind to equipment and installations. 
In the event that any such damage, breakage or losses should occur due to 
carelessness, the Supplier shall repair, replace or othenvise make good all 
damaged items to the satisfaction of the NPC and all cost related thereof shall be 
chargeable to the account of the Supplier.

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

GW-7.4 Demolition

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

All demolition operations shall be carried out in an orderly manner so as to cause 
minimum interference with other activities.
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GW-7.5 Storage, Transportation and Re-Erection

All dismantled materials and equipment shall be transported to the location 
iwhere they are to be re-erected and reinstalled. If not immediately required at 
the location, they shall be carefully stored and maintained at such place and in 
such a manner as NPC may direct until such time as they are required at their 
new location.

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

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

GW-7.6 Disposal of Demolished Materials

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

Any demolished materials which are not required to be used elsewhere have a 
commercial value, he may direct the Supplier to set aside and salvage such 
materials, the proceeds of which shall be credited to NPC.

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

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

GW-8.0 INSTALLATION REQUIREMENTS

GW-8.1 General

The Works to be earned out at Site shall be undertaken in a safe and efficient 
manner in accordance with generally modern and industry accepted practice and 
applicable standards.
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GW*8.2 Inspection at Site

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.

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 aliocated 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 Manufaclurer’s/Supplier’s recommendation and the 
requirements of the relevant civil works specifications and/or drawings subject to 
NPC's review and approval.

All electro-mechanical equipment and associated stmctures 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 limes to prevent 
damage and defects during handling, hauling, packing/craling, loading, 
transportation, unloading, assembly, erection and any such damage and defects 
shall be repaired, replaced or otherwise make good by the Suppiier to the 
satisfaction of and at no cost to NPC.
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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.

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

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

If applicable, the access area identified or used during the removal of the existing 
equipment and associated structures shall also be utilized in moving-in the new 
generating sets and auxiliaries. Any part of fixed structures that has been torn 
down and used as temporary access during the removal of the existing 
generating sets may be left open and provided with temporary tarpaulin or 
equivalent type of cover until the new generating sets have been unloaded and 
installed inside. Such temporary access shall be brought back to its original form 
by the Supplier to the satisfaction of NPC.
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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 Suppiier shall submit 
details of the location, size and iayout of the proposed nameboard.

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

GW'8.5 Signs

GW-8.5.1 General

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

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

GW-8.5.2 Traffic Signs

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

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

GW-8.5.3 Signs for Emergencies

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

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

NATIONAL POWER CORPORATION VI-GW-36



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS. ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210Se

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, 
siipping, falling, etc.

The signs shall be coloured with appropriate black and yellow strips to attract the 
attention of the peopie 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 
mles need to be closely adhered to prevent accidents such as the outbreak of 
fire, damage of equipment caused by water, etc.

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

GW-9.0 INSPECTION AND TESTS 

GW-9.1 General

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

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

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

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

For inspected or tested goods that fail to conform with the Specification, the 
Supplier shall either replace or make any alternations necessary to meet the 
requirements of the Specifications at no costs to NPC.
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During the site test and commissioning period, the Supplier may request NPC to 
provide plant operations and maintenance personnel to assist in the 
performance of the required tests under the direct supervision and coordination 
of the Supplier for the purpose of on-the-job training.

Fuel oil, lubricating oil, lubricants, coolant, chemicals and other consumables 
required during initial filling, start-up, test and commissioning shall be borne by 
the Supplier. Cost of fuel consumed during the start-up, pre-testing/pre- 
commissioning and re-test of the performance test shall be borne by the 
Supplier. Fuel used/consumed during the performance and reliabitity 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.

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 
staled in Clause GW-16.0 from date of completion or start of the warranty 
period, to perform preventive maintenance of the generating sets and auxiliaries; 
such as checking/evaluation of operating parameters, safety adjustment of 
controls, components, assessment of operating conditions, cleaning, etc. This 
shall include any maintenance services rendered upon request of NPC in the 
event of any abnormality occurs within the warranty period.

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

GW'9.2.1 Inspection at Supplier’s Premises

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

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

GW-9.2.2 Factory Acceptance Tests (FAT)

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

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

At the commencement of the witnessing of Factory Test, all applicable 
equipment and materials shall be brought together in one place, integrated, and 
the configuration/sel-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.
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a) Diesel Engine-Generator Set

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

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

a.1 Starting Test and Maneuvering Test at no load 

a.2 Load Test

Load Duration

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

a.3 Governor Regulation Test

a.4 Overspeed Trip Test

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

a.6 Fuel Oil Consumption Test
a.7 Test for Sound Level at 1 m. distance-from genset

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.

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.
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b) Auxiliary Equipment

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

I

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

c) Electrical Equipment

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

d) Sound Attenuated/Weather Protective Enclosure

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

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

GW-9.3 Prc-Commissloning/Commissloning Test

GW-9.3.1 General

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

The Supplier shall submit personal data sheet of at least one (1) of its proposed 
Commissioning Engineers/technical staffs for NPC's evaluation and approval at 
least one (1) month prior to testing. A certification from Manufacturer/Authorized 
Representative to prove that the said personnel has undergone previous test and 
commissioning services of similar unil/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.
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The Supplier, with the assistance of NPC personnel involved in the test and 
commissioning, shail be responsible in compiling, recording and submitting the 
test reports to NPC.

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

GW*9.3.2 Pre-Commissioning Test

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

a) Alignment of engine-generator;
b) Wiring continuity lest;
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 PT's;
h) H.V. test for relevant equipment;
i) Functional test for all supplied equipment;
j) Checking for tightness, rotation, vibration, direction of auxiliary electrical 

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

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

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

GW-9.3.3 Commissioning Test

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

a) Trial run of individual auxiliary equipment:
b) System sequential operation;
c) Generating unit tripping device test;
d) No load operation of diesel 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/slop tests;
i) Automatic change-over of standby equipment;
j) Parallel operation and load sharing test;
k) Guaranteed Prime Rated Power & 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
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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% toad 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 has 
the option to provide the dummy load 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 lightness, 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.

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 rale lest 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 lest conditions from the 
specified design conditions shall be stated in the Test Procedure to be submitted 
by the Supplier for NPC’s review and approval.

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

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

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

at the final results:
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)
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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

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

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

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

e)

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.

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

The above test shall be determined during the Load Test at 100% Load. 
Refer also to the requirements as noted in item “d) ’’ of Clause GIV- 
9.2.2.
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GW*9.4.2 Auxiliaries and Associated Electrical Equipment

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

GW-9.5 Reliability Test (8 hours)

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

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

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

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

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

a)
b)

c)

d)

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

In case of the above failure, the reliability test period of eight (8) hours shall 
recommence after the Supplier has remedied the cause of defect.

If the plant cannot deliver power due to unavailability of metering and distribution 
facilities, NPC will issue a certificate of waiver of reliability test. Issuance of said 
waiver shall in no way relieve the Supplier of his responsibility to conform with 
the requirements of the specifications.
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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 equipmenl/component, i.e. failure to meet the guarantees 
and other requirements of the specification, shall be borne by the Supplier. The 
costs of witnessing the Factory Tests by NPC or its representative(s) as a result 
of re-test to be conducted on the equipment shall also be borne by the Supplier.

If the results of the performance test at site show that the equipment failed to 
meet the guaranteed Prime power output and/or the guaranteed fuel oil rate, the 
Supplier shall be given two (2) weeks maximum from the completion date of the 
performance test to make any necessary corrections or alterations of defects 
before conducting the retest. The Supplier may request time extension for any 
corrections subject to NPC’s evaluation/approval of corresponding justification 
for such extension. One (1) retest is allowed only during the required two (2) 
weeks maximum period including trial runs. If the results of the latest test/retest 
failed to meet the guaranteed rated output and/or the guaranteed fuel oil rate, 
then these results shall become the basis in applying the applicable penalties.

I

I

I
I

I

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

NPC shall have the right to reject Diesel Generating Sets whose fuel oil rate 
during test deviates to more than +5% of its guaranteed fuel oil rate and the 
Prime Power Output Is less than its Guaranteed Power Output.

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

GW-9.7 Test Reports/Certificates

Five (5) certified copies of the reports of all tests and other manufacturer 
standard tests shall be furnished to NPC within a maximum of fifteen (15) days 
following the completion of the tests, for all the Supplier’s supplied equipment.

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

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

The Supplier shall bear the cost of furnishing these records and reports.
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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 Wilnessing/lnspection 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 lest 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 representalive(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.

GW-10.0 TRAINING OF NPC PERSONNEL 

GW-10.1 General

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

The Supplier shall plan, develop training module and program schedule which 
shall be submitted to NPC for approval and shall cover all plant 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 trainers for in-house technology transfer program of NPC.

Five (5) sets of materials included in the training modules shall be turned over to 
NPC upon completion of the training. An evaluation shall be jointly undertaken 
by the Supplier'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.

NATIONAL POWER CORPORATION

I®
VI-GW-47



BID DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS. ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210Se

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.

GW>10.2 Operation and Maintenance Training at Site

I

I

I
I

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

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

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

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.
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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.

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 coaling systems including the 
following information:

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

as specified in the relevant sections of this specification.

GW-11.2 Treatment for Shipping

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

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

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

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

GW-11.3 Application of Paint

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

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

For successive coats, first coal shall be dried hard before the second coal. 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 coal, 160 microns FTF of intermediate 
chlorinated rubber shall be applied and 80 microns DFT chlorinated rubber 
topcoat as final coal.

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 lop coat.

Exposed fabrication, erection, or shipping marks shall be cleaned off and the 
areas touched-up shall be painted to match the adjacent surfaces.
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For surfaces where blast cleaning and a wash primer are specified, touch-up 
painting shall include application of the wash primer before the touch-up coats.

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

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

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

GW-11.4 Hot Dip Galvanizing

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

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

GW-12.0 SPARE PARTS AND TOOLS

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

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

GW-12.1 Spare Parts

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

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

All the spare parts shall be delivered/arrived at the site before the start of test 
and commissioning, complete with markings showing the description or code 
numbers to 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 fools and instruments required for start
up, test and commissioning, operation and normal/overhaul 
maintenance of the whole of the equipment and auxiliaries furnished by 
the Supplier.

b) Any special fools or appliances required solely for erection purposes.
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Special tools are defined as all tools required for installation, assembling, 
dismantling and adjustment of all the works and usually not available in a 
standard machine shop or retailing store.

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

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

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

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

All bidders are required to submit in their proposal the detailed list of special 
tools to be supplied In a form specified in Part II - Technical Data sheets. This 
list is preliminary and subject to changes in order to conform with the final design 
without any additional cost. The final list with the corresponding 
brochures/calalogues 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, fuel oil, lube oil. etc.) shall be drained only if the 
Supplier deems it necessary.

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

Flanged connections shall be protected by a 'A inch (13 mm) or thicker plywood 
disc, or suitable alternate, bolted to the face of the flange.
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Threaded or socket weld connections shall be protected with screwed or snap on 
type, securely held plastic protectors. Cast iron plugs are not acceptable for 
protection unless part of the permanent assembly.

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

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

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

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

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

All delicate electrical and mechanical parts susceptible to damage from moisture 
shall be packed in hermetically sealed container or other approved containers 
within their packing cases, with all machined surfaces coated with a rust 
preventive compound. Alt 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 bolls, 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 
instnjments shall be properly marked and carefully packed so as not to break the 
associated glass and undue damage to the threaded portion.

All spare parts shall be packed in a sealed container including special and 
standard tools in their separate seated toolboxes.
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All packages, crate boxes, drums, bags, bundles, or other containers or any 
loose pieces shall carry the following identification marks on the two (2) sides in 
black with a stencil proof ink or paint by means of block letters not less than 30 
mm high, i.e.

NATIONAL POWER CORPORATION

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

kgs
kgs
m3

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

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

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

GW-13.2 Shipment/Transport

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

Any damages 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 shouid be 
through Philippine Flag Carrier. However, a non-Philippine Flag Carrier may be 
used, provided a certification of its non-availability is issued by the nearest port 
authority within ten (10) calendar days from the date the goods are ready for 
shipment.

GW-13.3 Storage

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 
tarpauiin 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 white ants or "anay" by 
application of soil poison solutions. Materials to be used shall be a solution 
commonly used by licensed companies or entities engaged in pest control or 
pest eradication. Banned solutions must never be applied. Applications of the 
solution shall be in accordance with the manufacturer’s recommendation.

GW-14.0 CLEAN UP

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

GW-15.0 CERTIFICATE OF COMPLETION AND ACCEPTANCE

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

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

GW-16.0 GUARANTEE

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

However, 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/reliabilily tests. Accordingly, a Certification shall be 
issued by the implementing group and/or plant head stating that the Warranty 
Period has started for the particular genset/s or plant system/s with the date 
stipulated thereon.
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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) Perform/supervise necessary cleaning, repair, trouble shooting, parts 

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

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

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

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 
othenwise 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
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center agreed upon by the NPC Representative and the Contractor on the 
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-1.5 Other works which even if not specifically mentioned in the Section and 
Schedule of Requirements shall be included:

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

AW>1.6 Measurement and Payment

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

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

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

AW-2.0 PREFABRICATED CONTAINER HOUSE

AW-2.1 General

The specification covers the features and technical requirements for the 
supply, delivery and ereclion/instailation of one (1) unit, 20fl. 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/installation of one (1) unit, 20ft. 
Prefabricated Container House which shail essentialiy 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.
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c) Constaiction of reinforced concrete foundation including all required 
Structural excavation, backfill and proper disposal of all excess 
excavated matenals as per detailed drawings.

d) Supply and installation of one (1) unit of 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.

Flooring ; Magnesium board with linoleum finish.

Windows 4 sets aluminum frame sliding vrindows and 1
(4 sets - 1.0m x 1.0m) set PVC awning window.

Doors
(1 set- 0.8m x 2.1m)

1 set steel door and 1 set PVC door.

Toilet & Bath • Complete with fixtures & fittings, including 
ceramic floor tiles, door, window 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 basic wind speeds for occupancy category 
IV building and other structures where V=300 kph) and exposure D (Flat, 
unobstructed areas exposed to wind flowing over open water for a distance of 
at least 2 km) of NSCP volume I, 7th edition, 2015
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AW-2.4 Measurement and Payment

Measurement and payment for Prefabricated Container House will be 
based on the corresponding contract unit price (1 lot) under Architectural 
Works in the Schedule of Requirements.

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

AW-3.0 CONCRETE MASONRY WORKS

AW-3.1 General

AW-3.2

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

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

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

Materials

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

Unless otherwise shown on the drawings, concrete hollow blocks to be used 
shall conform to the requirements of ASTM Specification C-129-39 Minimum 
Compressive Strength of not less than 4.48MPa average of the fine 
specimens.

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

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

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

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

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

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

c) Reinforcement shall be as specified in Section “Structural Steel".

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

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

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

c) Water for mixing shall be clean and potable.

AW-3.3 Installation

Laying of all masonry units shall be plumbed, leveled and accurately spaced. 
All units shall be wetted before laying. The block should be laid on full mortar 
bedding and in such a way that no cracks are formed between the blocks and 
the mortar at the time the blocks are placed. All joints should be filled with 
mortar at the time it is laid. Any horizontal and vertical CHB wall 
reinforcements shall be anchored to concrete works by means of 10mm (3/8") 
by 609mm (24") 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.
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AW-3.5 Testing of CHB

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

AW-3.6 Measurement and Payment

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

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

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

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- 
150.

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

Sand - Natural sand, while 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 coal and brown coat shall be at least 6.3mm (1/4”)
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AW-4.4

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

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

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

All Internal 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.

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.

AW- 5.0 SUSPENSION SYSTEM

AW- 5.1 General

The Contractor shall furnish all materials, labor and equipment necessary to 
install complete suspension system for plaster ceiling, acoustic board, 
perimeter for light diffuser and necessary anchorage.

The Contractor shall submit to the NPC Representative for approval, samples 
and shop drawings illustrating fully the construction and methods of 
installation. Work shall be performed only upon written approval of the 
samples and drawings by the NPC Representative.
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AW- 5.2 Materials

Components shall be manufactured from prime quality hot-dipped galvanized 
Steel according to BS 2989 and JIS G3302 Standards with Z18 zero spangle 
zinc coating (180/m2). The exposed flange is capped with pre-coated metal 
strip with polyester coating of 20-25 microns dry film thickness.

Main (1-1/4" x 1") and intermediate (1") runners for all suspension system, 
unless otherwise required, shall be galvanized steel Snap-On T-runners, satin 
silver color. The runner shall be installed 600mm on centers supported at 
every 1200mm by wire or steel strap hangers. The grid shall be leveled to 
within 1/500.

AW- 5.3 Workmanship

The installation and workmanship shall be in full accordance with 
manufacturer's specifications and shall be made by workmen experienced in 
this kind of work. Acoustical tiles shall be clipped to the ceiling suspension 
system with galvanized spring clips. Tile shall fit closely to adjoining walled 
beams, columns, pilasters and cut neatly around all openings in the ceiling.

AW- 5.4 Measurement and Payment

Measurement for payment for Suspension System will be based on what is 
required on the Schedule of Requirements.

AW- 6.0 ROOFING AND SIDING SHEETS

AW- 6.1 General

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

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

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

AW- 6.2 Materials

Material for roofing shall be UPR-250 pre-insulated composite roofing panel 
(25mm thick) or approved equal. Effective width is 1m and with base metal of 
0.60mm thick for Top Metal Skin and 0.40mm thick for Bottom Metal Skin. 
Bended sheets such as flat barge caps, flashings, ridge rolls, capping, 
moldings and gutter must be 0.6mm thick.
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AW- 6.3 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- 6.4 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.

AW-7.0 DOWNSPOUTS AND ROOF DRAINS

AW-7.1 Scope of Works

a) Downspouts

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.

AW-7.2 Measurement and Payment

a) Downspouts

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

b) Roof Drains

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

Payment shall constitute full compensation for labor, materials, 
equipment, tools and incidentals necessary for the completion of the 
work.
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AW-8.0 MOISTURE VAPOR BARRIER

AW>8.1 General

The work to be done under this section includes the furnishing of all labor, 
materials, equipment, and other facilities required to complete all moisture 
vapor barrier work as shown in the drawings and as specified.

All concrete floor slabs in direct contact with the ground shall be provided with 
moisture vapor barrier to stop movement of moisture from the ground through 
capillary action or osmotic pressure.

AW-8.2 Materials

a) Vapor Barrier - Vapor barrier shall be polyethylene sheeting with
thickness as recommended by the manufacturers and as approved by 
the NPC Representative.

b) Adhesive and/or Tape - Adhesive or tape shall be as recommended by 
the manufacturers as approved by the NPC Representative.

AW-8.3 Physical Properties

a) Tensile strength (lb/2" width) is 260.

b) Moisture and vapor transmission (ASTM F. 96, Procedure E) Ungreased 
gm/sq.m/225 hours is 25. Perms shall be 0.125.

c) Greased (ASTM D1027) 6M/sq. meter/24hours is 8. Perms shall be 
0.27.

AW*8.4 Application

Prior to placing the concrete, the hard-core fill should be compacted to a 
smooth even surface, eliminating all sharp projections or irregularities which 
may puncture the moisture and vapor barrier. It is preferable in most cases to 
bring the fill to grade with a stiff mix of one-part Portland cement and three 
parts sand so placed as to provide a smooth even surface for installing the 
membrane, or to blind the hard core with a layer of consolidated sand. The 
net thickness of consolidated sand above the gravel fill shall not be less than 
6.3mm. Cover the entire area with a layer of moisture and vapor barrier 
extending past the perimeter of the slab and turning up against walls for the 
depth of the concrete. The moisture and vapor barrier shali be lapped, and 
the exposed edges of polyethylene shall be sealed by either of the sealing set 
out below. Where pipes and conduits must pass through the barrier, the 
material should be carefully cross slit so that it fits tightly around the pipe, and 
then taped to the pipe with pressure sensitive tape.

Sealing:

a) Tape Sealing - To obtain an effective seal, moisture and vapor barrier 
should be lapped 25mm (1") at all joints and sealed with 50 mm (2")
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pressure sensitive tape. A 50mm (2’) width of polyethylene film is left 
exposed on both edges for joining and it is important to ensure that both 
surfaces are free from moisture and dust, and that the tape is in contact 
with the polyethylene film on both sheets. If necessary, a firm base 
such as board can be placed under the joint and the tape applied with 
firm pressure by hand or by mechanical applicator.

b) Adhesive Sealing • Where adhesive seaiing to be used, each alternate 
sheet must be Inverted so that the exposed polyethylene strips of the 
alternate sheets of the barrier face downwards, ensuring that both 
surfaces are free from moisture and dust. The sheets shall be lapped 
50mm (2'') to ensure good adhesion and both surfaces shall then be 
coated with adhesive and the joint made in accordance with the 
manufacturer's instructions.

c) End Joint Sealing - End joint sealing should be effected by cutting the 
ends square, forming a continuous single interlocking fold and sealing 
on both sides with adhesives.

AW*8.5 Vapor Barriers Under Concrete Slab on the Ground Level

After consolidating the sand bed under concrete floors and edge beams and 
before placing the reinforcement, the whole of the sand bed shall be covered 
with a layer of vapor barrier laid in the longest lengths and widest available 
widths, lapped 25mm at all joints and intersections and sealed with the 
pressure sensitive tape. A 50mm width of polyethylene film shall be exposed 
on both edges of the moisture vapor bam'er where sealed joints are to be 
made and the contractor shall ensure that the tape is in contact with a film on 
both sheets, all In accordance with the manufacturer's instructions. 
Alternatively, adhesive sealing may be used in which case each alternate 
sheet shall be inverted, so that the exposed strips of the sheets are in 
contact. The sheets shall be lapped 50mm and both polyethylene surfaces 
coated with the contact adhesive and firmly pressed together to form a 
moisture proof sealed joint. The moisture vapor barrier shall be cam'ed down 
into trenches, fumed up at the side edge and after concrete has set, turned 
across on top of concrete slab under cavity flashing.

AW-8.6 Measurement and Payment

Measurement and payment for Vapor Barrier shall be based on the area of 
material installed 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, materials, equipment, 
tools and all incidentals necessary for the completion of this work.
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AW-9.0 GLASS AND GLAZING

AW-9.1 General

The work includes the furnishing of all labor and materials required to 
complete all glass and glazing as shown on the drawings and/or herein 
Specified. Mirrors shall be provided and installed where indicated in plans.

The Contractor is responsible for the correct sizes and grades of glass to be 
used. Improperly set glass or glasses which does not meet the requirements 
of its grade and size will not be accepted. Such glass must be replaced to the 
satisfaction of the NPC Representative.

The size of glass indicated is approximate only and the actual size shall be 
determined by measuring the frame to receive the glass. Glazing rabbets 
shall be rigid true, plumb, square, properly primed, clean, dry and dust free, 
before glazing work is started.

Each piece of glass shall have the manufacturer’s label showing the type, 
thickness and quality of the glass. Putty and glazing compound shall be 
delivered to the site in unopened containers, plainly labeled with the 
manufacturer’s name and brand.

AW-9.2 Materials

a) Glass of all windows, doors, transoms shall be of the best quality of its 
respective kind and free from internal or surface defects. Thickness of 
glass shall be as mentioned in the plans. For other qualities and 
thickness refer to recognized standards.

b) Mirror, where required on the drawings for various purposes, public 
spaces, etc., glass to be selected shall be 6.3mm (1/4") thick, polished 
plate glass with right of rejection. Silver to be deposited evenly on 
selected quality polished plate and protected with electro-copper 
backing, shellac, varnish and paint in an approved standard method. 
Each mirror shall bear manufacturer's label guaranteeing quality and 
compliance with specifications guaranteed for ten (10) years to be free 
from any defects that impair full and complete reflection or that present 
on unsightly appearance. Upon receipt of notice from NPC 
Representative, Contractors shall repair and/or replace without cost to 
the NPC all defective material and workmanship.

All labor and other incidental materials such as glazing compound, 
shims, glazing clips, securemenl devices, felt, etc., not specifically 
referenced above but required to provide a complete satisfactory and 
approved installation. Prior to setting of any mirror on masonry or 
plastered wall surfaces, all such surfaces shall be damp-proofed.
Mirror with frames (in toilet rooms) with kinds, quality and finish as 
specified complete with “theft proof frames shall be furnished and 
installed in all toilet rooms as indicated in the drawings. Mirror shall be 
6.3mm (1/4”) thick with aluminum or stainless-steel frame bn a 
6.3mm (1/4") thick plywood backing. Space behind walls shall be 
insulated and damp proofed. Check “flatness of wall plan" prior to
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setting. Perimeter for frame shall be set closely against wall surface in 
all cases. Renew plastering or surface back mirrors and report any 
irregularities to NPC Representative that will prevent mirror frames 
fitting closely to wall surface.

Note: Guarantee is required for all mirrors.

AW'9.3 Installation

a) The glass shall be prevented from all contact with metal or any hard or 
sharp metals by using resilient shims placed at quarter points.

b) Resilient sealant shall be used.

c) Use stops in size permitting a “good grip" on the glass.

d) Glass shall be installed only in openings that are rigid, plumb and 
square.

e) Allow sufficient clearance at edges of glass to compensate for some 
settlement of the building. Clearance shall be 6.3mm (1/4") from edge 
to frame and 3.2mm (1/8”) for face.

f) Marking, banners, posters and other decor shall not be applied directly 
to glass surface as these could cause thermal stress.

g) Removal of putty or glazing compound smears from glass shall be 
performed by the glazing Contractor during the metal work life. Failure 
to do so may result in damage to the glass.

AW-9.4 Measurement and Payment

No measurement for payment for Glass and Glazing of doors and windows, 
the relevant cost being included in the contract unit price for the pertinent 
items for Doors and Windows under Architectural Works in the Schedule of 
Requirements.

AW-10.0 GLAZING SEALANT

AW-10.1 General

The work to be done shall oonsisl of furnishing all labor, materials and other
facilities for the satisfactory performance of all work necessary to complete all 
glazing sealant work as shown on the drawings and specified herein.

AW-10.2 Materials

a) Silicone Rubber should comply with Federal Specifications for silicone 
building sealant and Federal Specifications for one (1) component 
building sealant. Packaging shall be supplied at least in fl. oz. (325 ml) 
cartridges and two (2) gallons (7.5 litters), bulk pails, net weight. The
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joint width shall not be less than 3.2mm. (1/8”). The joint depths shall 
allow a sealant depth of 3.2mm (1/8') to a maximum of 12.7mm. (1/2"). 
The silicone sealant bead depth shall be less than the joint width which 
is about 2.1mm.

b) Masking Tape. Areas adjacent to joint shall be masked to a sure line. 
Do not allow masking tape to attach clean surface to which the silicone 
sealant is to be adhere. Tooling shall be completed In one (1) 
continuous stroke immediately after sealant application and before a 
skin form. Masking shall be removed immediately after tooling.

AW-10.3 Method of Application

Sealant shall be applied in a continuous operation. A positive pressure 
adequate to properly fill and seal the joints width shall be employed. Tool or 
strike the building sealant with light pressure to spread the material against 
the back-up material and the joint surfaces such as aluminum (sealant shall 
be applied above 40 °F). A tool with a concave profile is recommended to 
keep the building sealant with the joint. The sealant can be applied at outdoor 
temperature as low as 35 °F provided that surface is clean and dry. Excess 
sealant shall be cleaned from non-porous surfaces, before curing, before 
using a commercial solvent. On porous surfaces, excess sealant shall be 
allowed to cure and them be removed by abrasion or other mechanical 
means. The sealant shall not be disturbed for at least 48 hours.

AW-10.4 Guarantee

The Contractor shall guarantee the caulking work to be free from defects of 
materials and workmanship for a period of ten (10 years).

AW-10.5 Measurement and Payment

No measurement for payment will be made for Glazing Sealant, the cost of 
which shall be included in the contract unit price for the pertinent items where 
Glazing Sealant is required under Architectural Works in the Schedule of 
Requirements.

AW-11.0 WEATHERSTRIPPING

AW-11.1 General

The work to be done shall consist of furnishing materials tools and equipment 
and perform labor required to complete all types of weather-stripping for all 
exterior doors and doors noted on the drawings to be light-proof, soundproof 
or dust-proof, install weather stripping in accordance with manufacturer’s 
instructions. Fit tightly at comers to maintain continuity around periphery of 
doors.
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AW-11.2 Samples

Sample of strips of weather-stripping elements shall be submitted.

AW-11.3 Materials

a) Extruded products shall be of aluminium alloy 6063 T5.

b) Extruded architectural bronze.

c) Flexible metal products shall be of (zinc, aluminium/bronze/ stainless 
steel).

d) Inserts shall be of vinyl and/or felt.

AW-11.4 Fasteners

All extruded weather-stripping and saddles shall be furnished complete with 
screws, color-matched to the items.

a) For fastening to wood, screws shall be of aluminium or bronze.

b) For fastening to metal, screws shall be of self- tapping plated steel.

c) For exterior applications to metal, stainless steel self-tapping screws,
plated to match the items are recommended.

AW-11.5 Installation

Included products shall be installed level, square and in proper alignment and 
relationship to work of other trades. Attachments shall be by means of 
appropriate nails, screws, bolts, and/or anchors of corresponding materials.

AW-11.6 Measurement and Payment

No measurement for payment will be made for Weather-stripping, the cost of 
which shall be included in the contract unit price for the pertinent items for 
Doors and Windows where weather-stripping is required under Architectural 
Works in the Schedule of Requirements.

AW-12.0 JOINERY AND CARPENTRY WORKS

AW-12.1 General

These regulations shall apply to all parts of work in which joinery (carpentry 
for permanent features, i.e. excluding formwork or shuttering, wood 
scaffolding, etc.) will be used.

All services shall comprise labor, equipment and the supply of the 
appurtenant materials and structural components including off-loading and 
storage at the site unless otherwise specified.
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All materials and structural components to be supplied, erected or installed by 
the Contractor, and therefore, ultimately incorporated in the structure shall be 
new and unused unless otherwise specified. They shall be suitable for their 
intended purpose and appropriately matched to each other.

All materials and structural components covered by standards shall meet the 
quality and dimensional requirements thereof.

Early enough before the beginning of fabrication, the dimension of non- 
standardized structural components shall be checked by Contractor on the 
structure unless it is established, for instance, in the Specifications or by 
mutual agreement, that such checking can be dispensed with or will be 
replaced by the statement of specific dimensions, e.g., in drawings explicitly 
mentioned.

In particular, the Contractor shall verify that such conditions as the following 
do not exist:

• undue humidity of the structure

• Inadequate painting of the structural components intended to be installed.

• Lack of possibilities for fixing the structural components and sealing them 
against the respective part of the structure.

Other works which even if not specifically mentioned in the Schedule of 
Requirements or Schedule of Price shall be included in the Contractual 
Works.

• Protecting the executed Works and the items handed over execution of 
same from damage and theft up to the time of acceptance.

• Providing small tackle and tools.

• Supplying consumable stores

• Transporting all materials and structural components, from the storing 
places at the Site to the points of destinations and return transport if 
necessary.

• Removal of all contamination (refuse, building, rubbish and the like) 
arising from or in connection with the Contractor's work.

• Installing and dismantling as well as providing all false work and scaffolds.

• Making holes in masonry and light weight concrete.

• Supplying and fitting dowels.

• Chemical preservation of timber.
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Prior to the start of his operations under this item, the Contractor shall verify 
that all conditions are suitable for the timely and effective carrying out of his 
work. Where unsuitable conditions are found, they shall be reported in writing 
to the NPC Representative and under the NPC Representative’s direction 
immediately corrected.

AW-12.2 Quality of Lumber

Lumber Indicated and required for various parts of the work shall be of the 
best grade available. It must be straight, sound, bright, of nature growth, well - 
seasoned and conditioned to suit the particular purpose for which it is to be 
used. The material shall be cleanly sawn, square edged, and free from 
injurious shakes, splits, warps, wanes and knots, soft spots and rot, incipient, 
decay and all other defects or imperfections impairing its strength, durability or 
appearance. All structural components shall be made so that when properly 
treated and used they will not warp or crack under any circumstances 
including stresses due to temperature humidity that will have to be expected. 
Their general conditions on lumber when not mentioned in the succeeding 
particulars are earned and shall apply.

AW'12.3 Fastening

Joints for cabinet work shall be glued aside from nails or other fastening 
device required. The type and strength of gluing shall suit the site of 
installation and intended application (of glues) must not cause any 
discoloration or other damage. Sealing compounds shall be resistant to 
atmospheric influences, shall not harden, and shall not be aggressive.

All nails on surfaces exposed to view shall have flush heads. They shall be 
countersunk. The use of nails with notched heads and screw nails in lieu of 
wood screws shall not be allowed.

All door frames shall be rabbeted and molded. Frames which are in contact 
with concrete shall be anchored by means of 102 mm (4') common wire nails 
spaced not more than 204 mm (8") apart the contact surfaces.

Anchors, connectors, fastenings, and any rough hardware necessary for the 
completion of the work but is not shown or indicated on the drawings and/or 
specified shall be provided. Such rough hardware shall be of the size and type 
to suit the conditions encountered. Bolts, nuts, washers, hangers, straps and 
other rough hardware is embedded in or in contact with exterior wall of 
concrete masonry or slab or exposed to weather shall be zinc coated unless 
otherwise specified. Bolts head and nut bearing on wood shall be provided 
with standard steel washers.

AW-12.4 Wood Preservatives

All lumbers ultimately in contact with the outside air or permanently with 
particular humid air or connecting to masonry or concrete e.g. windows and 
doors, including lining and casing, shall before being inserted be treated on all 
sides with a suitable wood preservative, in the case of lumber sensitive to
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blue stain, also with a blue stain preventive agent, unless adequately 
protected in manufacture already, e.g. wood work items.

The Contractor shall in the choice and use of the wood preservative exercise 
the care required in the handling of poisonous substances. The wood 
preservative shall also be compatible with the paint and in interior applications 
the wood preservative shall be colorless.

If the NPC Representative has not specified the wood preservative to be 
used, the Contractor may make his own choice of a suitable preservative, 
subject to the NPC Representative’s approval. Before leaving the workshop, 
the lumber components shall receive a coat of paint.

Lumber surfaces in contact with masonry shall be given two (2) brush coats of 
bituminous paint before installation.

AW-12.5 Materials

Materials for carpentry works shall conform to the following specifications and 
shall be used whenever indicated in the plans or noted in the Schedule of 
Requirements:

a) Kinds of Lumber

1) S4S Yacal, Molave Guijo or approved equal

i. Door and window jambs, sills and mullions

ii. Any lumber in contact with concrete or masonry, such 
lumber mentioned above shall be treated with wood 
preservative treating solution.

2) Apitong or approved equal

i. Ceiling frames and hangers

ii. Wooden frames and shelves, cabinets and closet

3) Tanguile, Red Lauan or approved equal

i. Cabinet and closet framing, kiln-dried with moisture 
content not more than 10% when tested

ii. All mouldings, base boards and wood slats.

iii. Vertical and horizontal studs for interior partitions

iv. All T & G board, fascia boards, louvers shall be kiln- 
dried with moisture content not more than 10% when 
tested.

V. Door and window sash frames
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4) Kiln-dried Narra

i. Mouldings and lattice works and base boards.

ii. Wood handrails, door panels and frames with moisture 
content not more than 10% when treated.

iii. All structural lumber to be used for truss members, 
purlins, cleats, wood plates, girder and rafters shall be 
as indicated in the Civil Design drawings.

AW-12.6 Shop Drawings

Shop drawings with essential dimensions and details for construction may be 
required by the NPC Representative in connection with carpentry and joinery 
work which will be submitted for approval before proceeding with the work.

AW-12.7 Measurement and Payment

Refer to Schedule of Requirements for the pertinent items where required.

AW-13.0 ALUMINUM DOORS AND WINDOWS

AW-13.1 General

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

AW-13.2 Materials

Aluminum Glass Door

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

Aluminum Glass Windows

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

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

Members, sizes, extrusion processes and other characteristics of aluminum 
shall be referred to “ALUMINUM WORKS" and/or Drawings.
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I
AW-13.3

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

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

Installation

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

AW-13.4 Measurement and Payment

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

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

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

AW-14.0

AW-14.1

METAL DOORS 

General

The work to be done shall consist of furnishing all labor, materials, equipment,
tools and other accessories for the complete installation of metal doors as
shown on the drawings or as specified.

AW-14.2 Material

Steel doors shall be light-weight metal flush door

• Upper and vertical frame shall be special galvanized steel sheets 1.6mm 
thick.

• Lower frame (for rest room requirement only) shall be special galvanized 
steel sheets, 2.3mm thick or stainless steel sheet, 2.0mm thick.

• Rib shall be special galvanized steel sheet 1.6mm thick.

• Insulation shall be asbestos core PD-I, paper core (incombustible) PD-2, 
paper core, PD-3.

• Door edge shall be stainless sheet, 0.8mm thick.

• Hinge shall be stainless metal, loose pin.
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I
Height of the door knob with lock shall be 1000mm from the lower edge of 
the door.

Anchor mounting position 150mm from both ends; pitch: within 500mm.

Frame painting shaii be anti-corrosive paint, baking finish.

Door painting shall be standard color and pattern of dressed steel sheet or 
anti-corrosive paint, baked finish. Wood grain, beige or ivory depending 
on samples approved by NPC Representative.

For sizes of door panels refer to Door Schedules and drawings.

AW-14.3 Measurement and Payment

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

Payment will be made at the corresponding contract unit price per set 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.

No measurement of payment for door jambs, payment being included in set.

AW-15.0 FINISHING HARDWARE

AW-15.1 General

This section includes furnishing and installing all fnishing hardware, complete. 
The schedules in this section are intended to indicate the various hardwares 
but are not guaranteed as to quantity. The Contractor shall check the 
schedule and drawings for count and any item similar location elsewhere in 
the building.

In order to identify and establish each kind of hardware, genuine American, 
Japanese & European products shall be used.

AW-15.2 Packaging and Marking

Each item of finishing hardware shall be individually packed and delivered in 
the manufacturer’s original container. Each package or box shall be clearly 
marked with the manufacturer's name, catalogue number and other markings 
required for easy identification of the hardware.
A packaging list should be furnished to clearly identify the quantity and type of 
hardware in every box numbered in accordance with this list.

All hardware shall have the required screws, bolts and fastening necessary for 
installation packed in the same package with hardware. All packages shall be
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legibly and adequately labeled indicating the part of the work for which it is 
intended.

AW‘15.3 Qualified Supervision

Materials shall be procured from a source of supply approved by the NPC 
Representative as competent to correctly evaluate the plans, details, and 
specifications and be prepared at all times to promptly and satisfactorily 
service the hardware on the job. This supplier must be an established 
Contractor for builder’s hardware who meets all above requirements and who 
operates an office in this field.

AW-15.4 Material Specification

a) Butt Hinges shall conform to U.S. Federal Specifications unless 
otherwise specified.

1) For doors up to 914mm (3’ - 0") wide or less, 90mm x 90mm 
(3-1/2" X 3-1/2") hinges shall be used.

2) For closet doors, use long span hinges.

3) Where the jamb trim projects to such an extent that the width 
of the leaf of butt hinges will not allow the door (in normal 
opening) to clear such trim, butt hinges with leaves of sufficient 
width shall be provided.

4) Finish and Material

i. Hinges used for doors to receive point shall be 
Bonderized and prime coating for painting.

ii. Hinges used for doors to receive natural finish shall be 
wrought steel highly finished, polished and plated.

iii. Use only non-ferrous material butt hinges for doors 
exposed to the weather.

b) Locksets shall conform to U.S. Federal Specifications.

c) Hardware Selection and Door Control. To obtain satisfaction and 
maximum services, consideration should be given to all of the following 
basic factors:

1) Proper lock selection. Depends on expected usage (lock, 
series, function), climatic conditions.

2) Proper installation. The use of right installation tools is 
recommended.
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I

I

3) Proper door control. To protect locks and other hardware 
items, the use of door closers and other control devices is vital 
under certain conditions.

d) Keying and Key. Locks shall be keyed in sets and sub-sets to provide 
maximum expansion. All sets shall be grand master keyed, and all 
entrance locks shall be great-master keyed. Designation shall be by the 
NPC Representative.

Permanent cylinders with construction inserts are to be assembled with 
all locksets. Change keys are to be packed in cartons marked “packing 
list". On completion of the job, the NPC Representative will collect all 
construction keys, remove the construction inserts from the lock 
cylinders and distribute the lock change keys as directed. Retain 
Contractor and construction keys for future key system control.

Construction

a) Mechanism. Wrought steel zinc plated and dischromated with coil 
compression springs.

b) Exposed trim and parts. Wrought brass, bronze, aluminium or stainless.

Installation. For hollow wood doors and frame, uniform application 
regardless of function completely reversible for R.H. or L.H. doors.

Warranty. Locksets are engineered to meet or exceed applicable 
government and industry standards for strength, durability and 
performance. They are fully guaranteed against defects in materials for 
workmanship.

AW-15.5

• Door Closers
• Push/Pull Handles
• Door Slops
• Door Catches

Installation and Hardware

All hardware shall be installed in a neat, crafts manlike manner following the 
manufacturer’s instruction. Fasteners supplied together with the hardware, 
shall be used to secure the hardware in place. Wood screws set in expansion 
shields, shall be used for securing hardware to concrete or masonry surfaces. 
Through-bolts shall be used where specified or necessary for satisfactory 
installation. After installation, hardware shall be protected from paint, stains, 
blemishes and damage until acceptance of the work. All hardware shall be 
properly adjusted and checked out in the presence of the NPC Representative 
to see that the hinges, locks, bolls and closers operate properly. Any error in 
cutting or fitting, or any damage to the adjoining work shall be replaced as 
directed.
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AW-15.6 Measurement and Payment

No measurement for payment will be made for Hardware, the cost of which 
shall be included in the contract unit price for the pertinent items where 
hardware is required under Architectural Works in the Schedule of 
Requirements.

AW-16.0 PAINTING AND VARNISHING

AW-16.1 General

I

I

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

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

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

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

AW-16.2 Inspection of Surfaces

AW-16.3

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

Materials

I
All paint materials shall meet the requirements of the Philippine National 
Standard Specifications for Paintings.
Paints shall be brought to the Site in tightly closable, convenient, original 
containers, if nothing to the contrary is stipulated in the Specifications. The 
containers shall be marked in a durable manner with the following particulars:
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• Maker
• Paint and relevant thinner
• Gross and net weights
• Date of supply by the maker’s factory

The openings of (he containers shall leave enough room for a stimng 
appliance.

All containers shall be kept lightly closed until the contents are to be used. 
Immediately prior to use of the contents and before pouring into smaller 
containers for working purposes, any skin shall be removed and the contents 
stirred thoroughly, if necessary, with a stirring appliance.

Paints, thinners and filling cements which are not required for immediate use 
shall be protected against the action of frost and heat.
Only thinners supplied by the makers of the paint or those described by them 
as suitable shall be use for adjusting paints to working consistency. The 
instructions of the maker shall be followed in this respect.

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

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

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

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

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

A place will be designated by the NPC Representative for the storage of paint 
materials and fools. Whenever it may be necessary to change the location of 
this storage place, the Contractor shall promptly move to the newly 
designated place. The storage space floor shall be adequately protected from 
damage and from paint. Paint shall be covered at all times, safeguards taken 
to prevent fire.
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AW-16.4 Colors and Samples

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

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

AW-16.5 Workmanship

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

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

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

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

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

All parts of moldings and ornament shall be left clean and true to details.

All finish shall be uniform as to sheen, color and texture, except when glazing 
is required.

AW-16.6 Protection

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

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

The Contractor shall be responsible for the complete shop and field coats. 
Shop coats shall be checked for good quality and where necessary, before 
proceeding with the painting or coating operations at Site, the Contractor shali 
clean and repair, including smooth trowel, all shop ooats which are defective 
or damaged.

Protect all parts of the building from paint drops by using clean drop cloths 
and remove all paint inadvertently placed or dropped on exposed surfaces 
without damage to same. Close various spaces while painting and exclude 
dust until finish is dry.

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

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

AW-16.7 Paint Application

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

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

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

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

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

If flat levels are to be formed, the prime coated surfaces shall be completely 
being covered with suitable undercoat filler ribbed and smoothed.

Primer protective coating shall be applied on woodwork according to 
manufacturer’s instruction. If several coats are requested, the preceding coat
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shall need to be dried before applying the subsequent one. This does not 
apply for wet-on-wet techniques.

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

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

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

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

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

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

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

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

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

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

be

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

The Contractor shall inform the NPC Representative in good time before 
starting to apply the next coat so that the NPC Representative shall have the 
opportunity of approving the previous coat.

Painting work shall not be carried out at a temperature below +5 6C and 
above 50 *C. In addition, painting work shall not be carried out on surface
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affected by the action of rain, fog and moisture or water of condensation; work 
started on such surfaces may not be continued until the surfaces to be 
painted are completely dry.

AW-16.8 Painting Systems

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

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

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

Concrete and Plastered Surface

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

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

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

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

Concrete exposed to Mechanical and Chemical attack.

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

• 2 coats of 2-pack epoxy-based paint.
Concrete flooring exposed to mechanical wear and oil.

• 3 coats of chlorinated rubber-based paint. The first coat shall contain 
15% thinner.

Internal concrete, plastered walls exposed to abrasion.

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

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

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

Wooden Surfaces

a) Exterior Parts - N/A

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

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

pigments.

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

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

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

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

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

4) Choice of any of the following topcoats:

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

applicable for exterior wood surfaces.

When spraying under high humid conditions, add up to ten per cent 
(10%) by volume of lacquer thinner retarder to prevent blushing of 
lacquer products.
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AW-16.9

Steel Surfaces

Details are given General Technical Requirements. 

Measurement and Payment

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

AW-17.0 CONCRETE FLOOR HARDENER

AW-17.1 General

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

AW-17.2 Materials

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

AW-17.3 Measurement and Payment

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

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, materials, equipment, 
tools and Incidentals necessary for the completion of this work.

AW-18.0 SOIL TREATMENT

AW-18.1 General

The work to be done under this Section shall include all labor, materials, tools 
and equipment necessary for soil treatment.

The Contractor shall treat the soil under the building and immediate 
surroundings to make it impervious and toxic to subterranean termites, often 
referred to as white ants or “anay" by application of soil poison solutions.
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AW-18.2 Material

Material to be used shall be a solution commonly used by licensed companies 
or entities engaged in pest control or pest eradication. Banned solutions must 
not be applied.

AW-18.3 Application

The application of solutions follows the sequence of construction and the 
following are the order treatment:

a) Thoroughly saturate every linear meter of excavation for footings and 
other cement work.

b) After grading and leveling the soil in the ground and layers of gravel laid 
preparatory to the pouring of concrete, flood or soak every square floor 
area.

c) As soon as the building is constructed, just prior to the landscaping of 
the lawn and garden, saturate every linear meter perimeter of the 
building, about three (3) meters wide, with the termite proofing solution.

d) Treat earth fills thoroughly as they may carry termite colonies. As soon 
as the fill is packed and leveled, saturate every one square meter area 
with 4 litters of the termite-proofing solution.

An ordinary watering can (sprinkling can) can be used to saturate or saturate 
areas with the termite-proofing solution. However, for convenience and 
thorough and faster application, use a power sprayer with 3 to 5 gallons per 
minute capacity.

AW-18.4 Measurement and Payment

Measurement for payment for Soil Treatment 
required on the Schedule of Requirements.

will be based on what is

AW-19.0 PLUMBING FIXTURES AND FITTINGS

AW-19.1 General

AW-19.2

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

Make

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

AW-19.3 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-19.4 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 

AW-19.5 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.
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All flush valves shall be equipped with vacuum breaking devices.

AW-19.6 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*19.7 Measurement and Payment

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

Payment will be made at the corresponding contract unit price per set/piece 
for the pertinent item under Architectural Works In the Schedule of 
Requirements.
Payment shall constitute full compensation for all labor, materials, equipment, 
tools and Incidentals necessary for the completion of this work.

AW-20.0 WATERPROOFING

AW-20.1 General

The work includes the laying/ installation of waterproofing membrane at the 
roof deck of the building.

Waterproofing materials shall be delivered to the site in their original sealed 
containers or packages bearing manufacturer's name and brand designation.

The work shall be performed by the manufacturer's certified applicators and 
only the best quality of materials and workmanship shall be used In strict 
accordance with the standard practice for this type of work.

AW-20.2 Materials

The waterproofing material shall be a complete system of bitumen layers 
supplied by a manufacturer of reputable corporate existence.
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Waterproofing materials shall be heat resistant preformed reinforced 
bituminous membrane which has good elongation and recovery characteristic 
when subjected to expansion and contraction movements.

AW-20.3 Surface Preparation

Ail concrete or masonry surfaces shall be cured for minimum of seven (7) 
days. It must be wood-trawled, smooth, firm, dry, clean and free from rubbish, 
lose or foreign materials and imperfections.

Installation of metal fittings and similar works shall be completed before 
application of waterproofing is done.

Surfaces shall be properly graded to drain water freely into drain lines. 
Drainage connections shall be set up to permit free flow of water. There shall 
be provisions for mortar cants in the angle formed by the area. If required, 
reglets of about 40mm deep and 40mm wide at 250mm above floor finish 
shall be provided along walls or parapet walls for the waterproofing system.

AW-20.4 Execution of Work

The waterproofing membrane shall be installed according to the 
manufacturer’s instruction. Apply material “patching compound" reinforced 
with “patching fabric’ on cracks and other surface imperfections.
The membrane application shall be commenced from the lowest point when 
applied on a surface to fall line to ensure weathered overlaps.

After installation of membrane, careful inspection shall be made for accidental 
damage. Damaged area shall be cleaned and patched with fresh membrane 
waterproofing (minimum patching material of 152mm x 152mm).
Prior to acceptance of the job, all waterproofed surfaces shall be given a 48- 
hour flooding and the Contractor shall remedy at once any evidence of 
leakage. Flooding test shall be done by plugging ail drains, building 
temporary dams at opening so that water will be 25.4mm (1") deep at high 
point of waterproofing.

Concrete topping to be used shall be 20.70MPa as per ACI specifications and 
50mm (2") thick (minimum) excluding the finish and reinforced with welded 
steel wire fabric as per ASTM A185-73 specifications.

In particular, the Contractor shall verify conditions such as the following do not 
exist:

• extensive unevenness of the bed;
• loo rough, too porous, too smooth surfaces;
• sharp edges of boarding and ridges;
• variation from the horizontal or fall stipulated in the Specifications or 

dictated by circumstances;
• incorrect level of the surface of the bed;
• non-rounded comers, edges and channeling;
• stress and settlement cracks, holes;
• too moist surface;
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non-sealing of voids (e.g. in concrete): 
inadequate firmness of the bed; 
oily surface;
unsuitable type or portion of penetrating structural members; and 
lack of parts for connecting structural members which penetrate the 
waterproofing

AW-20.5 Guarantee

The Contractor shall guaranty that the work specified in this section will be 
free from defects of materials, workmanship and leakage for a period of five 
(5) years from the date of final acceptance. This obliges the Contractor to 
make good the defective work.

AW*20.6 Measurement and Payment

Measurement of payment for Membrane Waterproofing 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 items under Architectural Works in the Schedule of 
Requirements.

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

CW-CIVILWORKS 

TABLE OF CONTENTS

CLAUSE NO. TITLE PAGE NO.

CW-1.0 GENERAL CONSTRUCTION FACILITIES.................................................... 1
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CW-1.3 Contractor’s Camp Facilities...........................................................................1
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PART I - TECHNICAL SPECIFICATIONS

CW-CIVILWORKS

CW-1.0 GENERAL CONSTRUCTION FACILITIES

CW-1.1 Scope

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

CW-1.2 Moving-tn

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 earned out.

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

CW-1.6 Fire Protection

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

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

CW-1.7

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

Construction Power

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

CW-1.8 Camp Security

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

CW-1.9 Construction 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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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.

CW-2.0 CARE OF WATER DURING CONSTRUCTION

CW-2.1 Scope

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

CW‘2.2 Drainage and Dewatering

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

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

CW'2.3 Measurement and Payment

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

CW'3.1 Scope

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

CW-3.2 General Conditions

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

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

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

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

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

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

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

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

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

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

0 Construction/lnstallalion 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, especialiy 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 fiil 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.

CW-4.0 SITE GRADING

CW-4.1 Scope

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

CW>4.2 Clearing, Grubbing and Miscellaneous Work

CW-4.2.1 Clearing and Grubbing

The Contractor shall perform clearing and grubbing on the project site. The 
site shall be cleared and grubbed of all trees and brush except particular 
trees, which may be retained by the NPC for preservation. Particular trees to
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I
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 bmsh 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.

CW-4.3.3 Stripping

CW-4.3.4

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

Excavation and Fili

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
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and any excess of excavation shall be refilled, where required, with approved 
materials that shall be furnished, place and property 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 Rll, in the Schedule of Requirements.

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

CW-4.3.5

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

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; otherwise, the reconstruction of the fill will be paid for thirty 
percent (30%) of the contract unit for the item. Grading Fill.
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CW-4.4 Disposal

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

CW-4.5 Sources of Fill Materials

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

CW-4.6 Environmental Requirements

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

CW-4.7 Measurement and Payment

CW-4.7.1 Clearing and Grubbing

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

CW-4.7.2 Miscellaneous Works

Measurement for payment for miscellaneous work such as demolition, 
restoration, etc., shall be made on a lot basis unless othenwise 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.
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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.

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.

CW-5.0 STRUCTURAL EXCAVATION, FILL AND BACKFILL 

CW-5.1 Scope

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

CW-5.2 Materials

CW-5.2.1 Structural Excavation

No classification will be made on the materials excavated. The Contractor 
shall determine his/her unit bid price for structural excavation based on 
unclassified material regardless of the nature of the materials actually 
encountered and excavated.
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CW-5.2.2 Structural Fill

a. Sand and Gravel Fill

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

Sieve Designation 
(Square Mesh Sieves!

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

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

0.074 mm (No. 200)

Percentage by 
Weight Passing

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

b. Structural Earth Fill

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

CW-5.2,3 Special Foundation, If any

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

a. Lean Concrete

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

b. Selected Materials

CW-5.2.4

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

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

Structural Backfill

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.

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

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

CW-5.3

CW-5.3.1

Construction

Excavation

a. General

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

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

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

b. Structural Excavation. Structure Other Than Pipes

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

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

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

I
I CW.5.3.2

d. Water Supply Pipes

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

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

Structural Foundation Fill

No fill materials shall be placed in any part of the fill foundation unless the 
foundations have been inspected and approved by the NPC. 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>S.3.3 Special Foundations

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

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

CW.5.3.4

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

Backfill

1. Structures. Other Than Pipes

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

I
CW-5.4

CW-5.4.1

3. Water Supply Pipes

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

Measurement and Payment

Structural Excavation

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

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

I
CW-5.4.2

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

Structural Foundation Fill

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

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

CW-5.4.3 Special Foundations

Measurement for payment for lean concrete and/or selected materials placed 
within the pay lines for excavation will be based on the number of cubic 
meters in-place and accepted.
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Payment will be made at the contract unit price for the corresponding item 
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

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 materia! placed outside 
the pay lines for excavation to repiace slides or over-excavation will not be 
paid.

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

CW-5.4.5 Trench Excavation and Backfill for Sewerage, Drainage and Water 
Supply Pipes and Cable Trench

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

I
CW-6.0 CONCRETE

CW-6.1 Scope

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

CW-6.2 Class of Concrete

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

CW-6.3

CW-6.3.1

Materials

Cement

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

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

CW-6.3.2 Reinforcing Steel

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

CW-6.3.3 Water

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

CW-6.3.4 Aggregates

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

CW-6.3.5 Formwork

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

Forms shall be wood, plywood, or steel. Wood forms for surfaces exposed to 
view in the finished structure and requiring a smooth form finish, shall be 
plywood. For unexposed surfaces, undressed square-edge lumber may be 
used. Forms for surfaces requiring special finishes shall be plywood, or shall 
be lined with plywood, a non-absorptive, hard-pressed fiberboard, absorptive- 
type lining or other suitable material. Plywood, other than for lining, shall be 
concrete-form plywood free of raised grain, tom surfaces, worn edges, 
patches, or other surface defects, which would impair the texture of the 
concrete surface. Surfaces of steel forms shall be free from irregularities, 
dents, and sags.
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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, 
shail be transferred to elevated air light and weatherproof bins. Stored 
cement shall meet the test requirements at any time after storage when NPC 
orders retest. At the time of use, all cement shall be free flowing and free of 
lumps.

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

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

CW-6.4.2 Reinforcing Steel

CW-6.5

CW.6.5.1

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

Concreting

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 ail 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.
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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 staled may be rejected by the NPC.

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

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

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 ACI 347.
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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 AC! Code for 
Concrete Construction.

CW'6.5.5 Placing Concrete

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

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

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

CW-6.5.6 Finishing Concrete

CW-6.5.7

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

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

Removal of Forms

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

NATIONAL POWER CORPORATION CD VI-CW-IS



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

Lu2P21Z1210Se

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

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

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

14 days 80%

Sides of beams and all vertical 
surfaces

1 day 70%

Floor Slabs 14 davs 80%

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

CW-6.5.8 Curing and Protection

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

CW>6.5.9 Sampling and Testing of Concrete

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

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

No concreting work on the project will be permitted to be done until NPC 
signifies in writing 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.
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The compressive strength of the concrete shall be deemed acceptable if the 
averages of the three consecutive strength test results is equal to or exceeds 
the specified strength and no individual test falls below the specified strength 
by more than 3.50 MPa.

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

CW>6.5.10 Tolerances and Repair for Concrete Construction

Concrete structures shall be constructed to the lines shown on the drawings 
or where so required to suit actual field requirements. Any structure that does 
not conform to such tines 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.
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No separate measurement for payment will be made for formworks of which 
the cost shall be included in concreting works.

CW-7.0 REINFORCING STEEL

CW-7.1 Description

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

CW-7.2 Material Requirement

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

CW-7.2.1 Bar Reinforcement

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

CW-7.2.2 Sampling

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

CW-7.3 Construction Requirement

CW-7.3.1 Order List for Bent Bars

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

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

CW-7.3.3

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 6mm0 to 20mmO inclusive 
Bars 25mm<b and 28mmiJ>
Bars 32mm<t> and greater

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

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

Protection of Material

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

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

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

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

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

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

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

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

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

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

solid slabs
d. Spacing bars in beams and 

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

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

±6mm above form 
±50mm of bars 
±25mm

±6mm

±6mm

±25mm
±25mm of stirrup

Anchors and bolls; including but not limited to those for the machine and 
equipment bases: frames or edgings, hangers and inserts, door bucks, pipe 
supports, pipe sleeves, pipe passing through walls, metal ties, conduits, 
flashing reflects, drains and all other materials in connection with the concrete 
construction shall, where practicable be placed and secured in position when 
the concrete is placed. Anchor bolts for machines shall be set to templates, 
shall be plumbed carefully and checked for location and elevation with an 
instrument, and shall be held in position rigidly to prevent displacement while 
concrete is being placed.
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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 mm<t>. Splices to be welded shall conform to AWS 
D1.4; certification of weld ability of the reinforcement by the manufacturer, 
shall be submitted to the NPC. If the Contractor elects to use butt splicing of 
reinforcing, he shall submit complete details of the process to be used by the 
NPC. If the butt splices are used the Contractor shall ensure that the splice 
meets the requirements specified herein by performing at least three splices 
which shall be submitted for tests to a testing laboratory that has been 
approved for such testing by the NPC. The cost of these shall be borne by the 
Contractor.

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

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

Splice Type Grade 40 Min.Lap But Not Less Than

CW-7.4

Tension 24d 300mm
Compression 20d 300mm

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

Measurement and Payment

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

Designation
#2
#3
#4
#5

Size fmm)
6
10
12
16

Weight (kg/m)
0.222
0.616
0.888
1.579
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#6 20 2.468
#8 25 3.854
#9 28 4.833
#10 32 6.313
#11 36 7.991

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

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

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

CW-8.0 STRUCTURAL STEEL

CW-8.1 General

CW-8.1.1

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

Submittals

Shoo Drawings of all stmctural 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
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• Certified Test Reports

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

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

CW*8.1.2 Delivery and Storage

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

CW-8.2 Materials

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

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

CW'8.2.1 Steel

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

Structural Steel: 

Steel Pipe:

Steel W-Shape Piles 
(Soldier Piles):

CW-8.2.2 Bolts, Nuts and Washers:

ASTM A36

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

ASTM A328

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

Bolts:

Nuts:

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

ASTM A563, Grade A, heavy hex 
style, except nuts less than 38mm
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CW-8.2.3

CW-8.3

CW-8.3.1

may be provided in hex style 

Washers: ANSI B18.22.1, Type B

Accessories:

Welding electrodes and steel structural members shall use: 

Rods E70XX electrodes

Non-shrink Grout ASTM C827, non-metallic

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".

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 paintwith high 
quality workmanship, and coat all joints and crevices thoroughly. Prior to 
assembly, paint all surfaces that will be concealed or inaccessible after 
assembly.

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

• Field painting: When the erection work is complete, the heads of field 
bolts, all welds and any surface from which the shop coat of paint has 
become worn off or has otherwise become defective, shall be cleaned and 
thoroughly covered with one coat of shop coat paint. When the paint applied 
for touching up bolt heads and abraded surfaces has become thoroughly dry, 
apply two field coats of marine epoxy paint subject to the approval of NPC.
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• Marking: Prior to erection, members shall be provided with a painted 
erection mark. In addition, connecting parts assembled in the shop for 
remaining holes in field connections shall be matched marked with scratch 
and notch marks. Do not locate erection markings on areas to be welded. Do 
not locate erection markings in areas that will decrease member strength or 
cause stress concentrations.

CW-8.3.4 Erection

Except as modified herein, erect steel in accordance with the AISC “Manual 
of Steel Construction". Where parts cannot be assembled or fitted 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 stnjctures 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 boll holes.

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

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

CW-8.3.5 Tests and Inspections

Visual Inspection of Welding: After the welding is completed, hand or power 
wires brush welds, thoroughly clean them before the inspector makes the 
check inspection. Inspect welds with magnifiers under strong, adequate light 
for surface cracking, porosity, and slag Inclusions: excessive roughness: 
unfilled craters; gas pockets; undercuts; overlaps; size and insufficient throat 
and concavity. Inspect the preparation of groove welds for adequate throat 
opening and for snug positioning of backup bars.
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Non-Destructive Testing-1: In accordance with AWS D1.1 Twenty-five percent 
(25%) of the total number of joints, as selected by the NPC, shall be tested. If 
more than 20 percent of welds contain defects identified by testing, then all 
welds shall be tested by radiographic or ultrasonic testing, and to be 
approved by the NPC. When all welds made are required to be tested, 
magnetic particle testing shall be used only in areas inaccessible to either 
radiographic or ultrasonic testing. Retest defective areas after repair.

CW-8.4 Measurement and Payment

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

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

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

CW-9.1 Scope

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

CW-9.2 Design and Construction

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

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

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

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

and verification at the site
5. Wind velocity: 300 kph

Mot applicable on nc^-pitic^l stnjcturgViO'rts and as drectedfre<\\nred by NPC Pe»qn gng'neer.
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CW-9.3

6. Concrete pad or pedestal shall extend 150 mm beyond the equipment 
skid/base on all sides or at least 50 mm beyond the base plate of 
equipment supports

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

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

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

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 
equipmenVworks where they are required.

CW-10.0 CONCRETE AND ASPHALT PAVEMENT

CW-10.1 Scope

In accordance with the specifications contained herein and in conformance 
with the lines, slopes and grades shown on the plans or otherwise directed by 
the NPC, the Contractor shall furnish all plant, labor, equipment and 
materials: shall perform required grading and shall construct and pave or 
asphalt the roadways and the other areas required to be paved.

CW-10.2 Grading

The word “grading" as defined herein means bringing to the required grade all 
areas to be paved with concrete or asphalt and other areas required to be 
graded in accordance with the drawings.

CW‘10.3 Sub'Grade Preparation

The sub-grade for the aggregate sub-base and aggregate base shall be 
prepared by bringing the sub-grade to a firm and unyielding surface by rolling 
the entire area with an approved roller weighing not less than ten (10) tons. 
The sub-grade shall be sprinkled, if necessary, to attain satisfactory 
compaction. All soft yielding material, which will not compact readily when 
rolled, shall be removed as directed. All holes or depressions shall be filled 
with suitable material and the whole surface compacted unifomnly. In cut 
sections, the ground below the surface of the sub-grade shall not be plowed 
or disturbed, except as othenvise directed. When necessary, additional
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approved material shall be added to bring the sub-grade to the desired 
elevation and cross section, and the whole shall be rolled until compacted 
thoroughly.

CW-10.4 Aggregate Sub-Base/Base Course

CW-10.4.1 Aggregate Sub-Base Course

Aggregate sub-base material for the concrete pavement (roadways, parking 
areas etc.) and roadway shoulder shall consist of pitrun gravel, talus rock, 
disintegrated granite, sand, shale, cinders, coral or other similar materials, 
including additional filler for blending, selected under the direction of the NPC. 
The maximum dimensions of any particles shall not be greater than two thirds 
of the required thickness of the layer in which it is to be placed.

Oversized material, if present, shall be removed at the pit by screens, 
grizzliest, or by handpicking. When necessary to obtain proper uniformity, 
additional filler shall be blended by mixing on the roadway. The fraction of the 
aggregate sub-base material, including any additional filler passing the No. 40 
sieve, shall not be more than two-thirds (2/3) of that passing the No. 40, sieve 
shall have a liquid limit not greater than 25 and a plasticity index of not more 
than 6.

CW-10.4.2 Aggregate Base Course

Aggregate base course material for the asphalt pavement shall consist of 
hard, durable fragments of crushed gravel or crushed stone and filler and 
sand or other finely divided mineral matter. The composite material for the 
aggregate base shall be free from vegetable matter and lumps or balls of 
clay, and shall be uniformly graded from coarse to fine in accordance with the 
grading requirement shown below. The portion of the material retained in a 
No. 4 sieve shall be known as filler.

The percentage passing the No. 200 sieve shall not be greater than 2/3 the 
percentage passing the No. 40 sieve.

The following gradation requirement shall apply to the completed base course 
for asphalt pavement:

Sieve Designation 
(Square Mesh Sieves)

50.8 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 Passino

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

The coarse aggregate shall have a percentage of wear of not more than 50% 
at 500 revolutions as determined by AASHO Method T-96 (Los Angeles 
Rattler Test).
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That portion of the filler passing the No. 40 sieve including blended filler shall 
be known as “Soil Binder", and shall have a liquid limit of not more than 25 
and a plasticity index of not more than 6 as determined by AASHO Method T- 
89 and T-90, respectively.

Not less than sixty (60) percent by weight of the coarse aggregate shall have 
at least one (1) fractured face.

If filler, in addition to that naturally present in the aggregate base coarse 
material, is necessary for meeting the grading requirement or for satisfactory 
blending of the material, it shall be uniformly blended with the base coarse 
material at the screening or crushing plant, or on the road. The material for 
such purpose shall be obtained from sources approved by the NPC, shall be 
free from hard lumps and shall not contain more than 15 percent of material 
retained on the No. 4 sieve.

CW-10.5 Construction

CW-10.5.1 Aggregate Sub>Base for Concrete Pavement

The aggregate sub-base material shall be placed on the prepared and 
approved sub-grade. The depositing and spreading of the material shall be 
as directed. It shall start at the point farthest from the point of loading, and 
shall progress continuously without breaks. The materials shall be deposited 
and spread in a uniform layer and without segregation of size, to such a loose 
depth of not more than 15 cm each layer, making allowance for any filler to be 
blended on the road, that when compacted, the layer shall have the required 
thickness. Spreading shall be from spreader boxes or from moving vehicles, 
or by placing in a windrow followed by spreading to required depth and width 
by means of a blade grader.

After the base coarse material has been spread, it shall be bladed to a 
smooth surface conforming to the cross section shown on the drawings. A 
grader weighing not less than 3 tons and having a blade of at least 3 meters 
in length, and a wheelbase of not less than 4.5 meter shall be used for the 
blading.

When additional filler material is necessary for blending, the material shall be 
spread in a uniform layer over the loosely spread sub-base layer, in amounts 
as directed, and shall then be bladed thoroughly into the layer by blade 
mixing. The entire layer shall be bladed alternately to the center and back to 
the edges until a uniform mixture is attained. Additions to filler shall be such 
that the blend of added and original material shall meet grading and quality 
requirements in all respects.

The Contractor shall schedule his operations to assure completion of 
spreading within 48 hours after processing. Immediately following the final 
spreading and smoothing, all materials placed shall be compacted to the full 
width by rolling with a power roller weighing not less than 10 tons. The rolling 
shall start longitudinally at the sides and shall progress toward the center, 
overlapping on successive trips by at least one-half of the width of the roller 
unit. In confined areas the direction of roliing shall be as ordered by the NPC. 
Alternate trips of the rollers shall be slightly different in length. The rollers,
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unless directed otherwise, shall operate at a speed between 3 to 5 kilometers 
per hour. Rolling shall be accompanied by watering if necessary and as 
directed.

CW-10.5.2 Crushed Stone Base Course for Asphalt Pavement

The manner of placing, spreading, blending, watering and rolling crushed 
gravel or crushed stone base course material shall be similar to that of the 
aggregate sub-base.

CW-10.6 Concrete Pavement

CW-10.6.1 Materials

Cement and reinforcing steel shall be furnished by the Contractor and 
to be approved by NPC. Concrete strength shall be 20.70MPa.

Fine and coarse aggregates and water shall conform to the applicable 
provisions of Section 6, Concrete.

Preformed Expansion Joint Filler - The preformed expansion joint filler 
for the concrete pavement shall be 19 mm (3/4") in thickness, non
extruding type, shall conform to the requirement of ASTM D1752-67, 
“Specifications for Preformed Expansion Joint Fillers for Concrete 
Paving and Structural Construction, Non-extruding and Resilient Non- 
bituminous Type", Type II.

Slab Reinforcement - All dowel bars except at the expansion joints, 
shall be deformed steel bars and shall conform to PNS: 49:2002, 
Grade 275.

Joint Sealer - Concrete joint bituminous sealer for all joints shall 
conform to ASTM D1850-57, “Specifications for Concrete Joint Sealer, 
Cold Application Type”.

CW-10.6.2 Construction Method

■ Forms and Form Setting - The concrete pavement shall be 
constructed one lane at a time. The side forms for the concrete 
pavement shall be made of shaped steel sections which shall be of 
sufficient strength when staked down to resist the pressure of the 
concrete mixer and finishing machine, or finishing tools, without 
springing. They shall be straight and on a depth equal to the thickness 
of the pavement at the edge and free from warps or bends at all times. 
Flexible or curbed forms of proper radius shall be used for curves 30 
meters radius or less. The form base shall not less than twenty (20) 
centimeters wide for forms twenty (20) centimeters or more in height. 
Flange braces shall extend outward on the base not less than two- 
thirds (2/3) of the height of the form. The use of wooden side forms 
may be permitted upon written approval by the NPC, provided the 
Contractor satisfactorily establishes the fact that the steel forms 
cannot be obtained in time to bring the work to completion within the 
required time.
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Joints

Longitudinal Joint - The longitudinal joint running at the centerline of 
the pavement shall be formed in accordance with the section and 
dimension shown on the drawings. Before concreting the next lane, 
the longitudinal joint shall be painted with two (2) coats of RC-0 liquid 
asphalt applied at a temperature of 65° to 35° Fahrenheit. The asphait 
should be completely dry before any pouring on the next lane starts. 
Transverse Joints - The transverse joints consisting of the expansion 
and contraction joint shall be formed at intervals shown on the plans, a 
19 mm (3/4") pre-molded non-extruding expansion filler, as specified, 
shall be set at all contractions joints when concrete is still soft. This 
strip shall be removed when concrete has attained its initiai set. Care 
shall be taken in removing the strips to avoid chipping off the edge of 
the concrete at the joint, such joint shall be provided with dowels of 
the same length, size and spacing used in expansion joints.

Dowels furnished and placed for this purpose by the Contractor shall 
be without additional cost to NPC.

Dowels - Dowel assembly of the length, size and spacing shown on 
the drawings shall be provided at longitudinal and expansion joints. 
Dowel bars shall also be provided at contraction joints of slab on fill. 
The remaining half of the dowel bars for the expansion joint shall be 
painted, greased, and wrapped with wax paper before concreting the 
next monolith.

Mixing - Hand mixing of concrete will not be permitted. Machine 
mixer, if used, shall have a standard mixer of an approved type with a 
capacity of at least 0.76 m3. (1 cubic yard) unless specified otherwise 
by the NPC. Truck mixer, if used, shall be of the revolving drum type, 
watertight, and so constructed that the concrete can be mixed to 
insure uniform distribution of materials throughout the mass.

Placing - Concrete shall be placed only on aggregate sub-base that 
has been prepared as herein before prescribed and approved. 
Concrete shall be deposited in such a manner as to require as little 
handling as possible, and shall be immediately distributed or spread 
by shoveling or by other approved methods, to such depth above 
grade, that when consolidated and finished, the finished grade of 
pavement will be attained correctly. Vibrators of approved type with 
the capacity for the purpose intended shall be used to sufficiently 
compact the concrete.

Finishing - 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 machines shall be of the 
screening and troweling type designed and operated both to strike off 
and to consolidate. Hand finishing may be employed when suitable 
finishing machines are not available. Finishing of concrete shall be 
done, as directed to the satisfaction of the NPC. All finished surfaces 
shall be tested with a 3-meter straight edge and any variation of the
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surface from the desired crown or cross-section shall be properly 
corrected.

Removal of Form- All forms for concrete shall remain in place 
undisturbed for not less than twenty-four (24) hours after the concrete 
is placed, after which the forms may be removed. In the removal of 
forms, care should be taken so as not to break the edges of the 
pavement. In case portions of the concrete are spalled, they shall be 
immediately repaired, at the expense of the Contractor, with fresh 
mortar mixed in the proportion of one (1) part cement to two (2) parts 
clean sand. Major honeycombed areas will be considered as defective 
work and shall be removed and replaced at the expense of the 
Contractor. Any area or section removed shall not be less than 3 
meter in length or less than the full width of the lane involved.

Curing - As soon as the concrete has sufficiently set, and to prevent 
the marring of the surface, the pavement shall be covered with burlap 
or canvass which shall be kept wet with clean water for a period of not 
less than twenty-four (24) hours. After removing the burlap, the 
pavement shall be covered immediately with either a layer of earth or 
sand four (4) centimeters In thickness and shall be kept wet for a 
period of not less than fourteen (14) days. Ponding of the surface of 
the pavement shall be kept under water during the same length of 
time.

CW-10.7 

CW-10.7.1

■ Opening of Traffic - From the start of curing, the pavement will be 
closed entirely to traffic until twenty-eight (28) days have elapsed after 
the concrete was poured.

• Cleaning and Sealing Joints- After completion of the required curing 
and before opening the pavement to traffic, all joints shall be 
thoroughly cleaned of all concrete or aggregate fragments, earth, or 
other foreign material. Longitudinal, expansion and contraction joints 
shall be poured with bituminous sealer to the depth shown on the 
drawings. Only after the joint sealant has thoroughly hardened shall 
the pavement be opened to traffic.

Bituminous Concrete Surfacing

Materials

Liquid Asphalt - The liquid asphalt for the bituminous prime coat shall be Cut- 
Back Asphalt, Medium Curing Type, MC-70 conforming to the properties, test 
and other applicable requirements.

Asphalt Cement - The asphalt cement for the bituminous aggregates shall 
have a penetration grade of 85-100 and shall conform to the properties, tests, 
and other applicable requirements.

Aggregates - The coarse aggregates shall consist of angular fragments and 
crushed or hand-broken stone, crushed gravel, or crushed boulders and shall 
have abrasion loss of not more than 50 % at 500 revolutions when tested in
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CW-10.7.2

accordance with AASHO Method T-27, the Aggregates shall meet the 
following grading requirements:

GRADING REQUIREMENTS
Percentage bv Weight Passing

US Standard Course Keystone Cover Seal Coat
Sieve Size Aoareaate Aaoregate Aqgreqate Aoareaate

63.5 mm (2-1/2-) 100 . - -
50.8 mm (2*) 90-100 - - -
19.1 mm (3/4") 0-5 100 - -
12.7 mm n/2’) 85-100 100 100
9.5 mm (3/6-) . 25-70 85-100 90-100
4.76mm (No. 4) . 0-20 - 10-30
2.38mm (No. 8) . . - 0-8
2.00mm (No. 10) - 0-7 0-10 -
0.074mm (No. 200) - - - 0-2

Application Temperatures for Liquid Asphalt and Asphalt Cement 

Type and Grade of Asphalt Mixing Spraying

Liquid Asphalt (MC-70) 95-140°F
Asphalt Cement (AC-85/100) 275-325°F

95-140'F
285-350T

CW-10.7.3 Weather Limitations

Asphalt cement shall be applied only when aggregate is dry for its entire 
depth and the atmospheric temperature is above 55°F. No work shall be 
started if rain within 24 hours is predicted officially or if local conditions 
indicated that rain is imminent.

CW-10.7.4 Equipment

Equipment shall include aggregate spreading equipment, spray distributor, 
heating equipment for liquid asphalt and asphalt cement, blade grade, 
brooms, and rollers, all as approved. The roller shall be a 3-wheeled or 
tandem type roller, 8 tons or heavier and shall be propelled at a rate not 
greater than 3 kilometers per hour while rolling the pavement.

CW-10.7.5 Preparation and Priming of Previously Constructed Base

All loose or foreign material shall be removed. Any rut of soft-yielding portion 
that appears on the base shall be corrected and rolled until firm.

After the base course has been brought to grade, thoroughly cleaned of all 
loose materials, checked and approved, the base shall be primed. The 
bituminous prime coat shall be applied at the specified temperature. The 
liquid asphalt shall be applied with a pressure distributor or a hand spray bar.

The hot asphalt shall be applied uniformly at the rate of 1.0 to 2.0 liters per 
square meter, as directed. The primed surface shall be allowed to cure for 24 
to 48 hours before further constnjction begins. If excessive amount or primer 
remains on the surface at the end of this time, a blotter coat of sand shall be 
applied. The paving shall begin immediately after the prime coat has cured.
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CW-10.7.6 Placing and Rolling Coarse Aggregate

Ninety (90) kilos per square meter of dry coarse aggregate shall be spread to 
a uniform depth and through to cross section, alignment and profile by means 
of approved stone spreaders or by shovels, forks, and rakes.

Any thin, flat or oversize aggregate that appears on the surface shall be 
removed. All patches or areas of fine or undersize aggregate shall be 
removed and replaced with suitable aggregate. Rolling shall start at the 
edge, parallel with the centerline of the road, and shall progress toward the 
center. Where no curb exists, the aggregate shall be placed between well- 
compacted shoulders with vertical faces and one-half the width of the outer 
roller wheels shall overlap the shoulder sufficient time to compact the 
shoulder firmly against the pavement. Each trip of the roller shall overlap the 
previous trip by at least 25 percent. Rolling shall be continued until aggregate 
is well keyed, does not creep ahead of the roller and the surface is form, 
even, and true to line, grade and crown. Places inaccessible to the roller 
shall be compacted by mechanical or hand tamping. The compacted 
aggregate shall possess firm, even surface, true to the grades and cross- 
sections shown on the drawings, and shall present a texture, which will permit 
uniform penetration on the asphalt cement. The surface shall not vary more 
than one (1) centimeter in three (3) meters from the true profile and cross- 
section.

CW-10.7.7 Application of Asphalt Cement on Coarse Aggregate

Upon the rolled coarse aggregate, hot asphalt cement, at the specified 
temperature, shall be applied uniformly at the rate of 4.0 liters per square 
meter, as directed. The asphalt cement shall be applied with a pressure 
distributor or a hand spray bar. In no case shall asphalt cement be applied 
unless the coarse aggregate surface is clean and dry and has been 
previously checked and approved.

CW-10.7.8 Spreading, Brooming and Rolling First Course of Keystone Aggregate

Immediately after the asphalt cement has been applied to the coarse 
aggregate and while it is yet warm, thirteen (13) kg per square meter of clean, 
dry keystone aggregate shall be uniformly spread, as directed, to fill all voids. 
Keystone aggregate shall be broomed into voids and rolled. Scattering 
keystone aggregate and brooming shall continue until the voids are 
completely filled. The surface shall then be rolled until the stone is thoroughly 
embedded into the asphalt cement and anchored in place and the surface is 
firm and thoroughly completed. The rolling shall be done carefully to prevent 
waves on the surface. Diagonal rolling may be required: and in hot, sunny 
weather, it may be necessary to discontinue rolling during the hottest period 
of the day. No excess aggregate shall remain on the surface.

CW-10.7.9 Application of Asphalt Cement on First Course of Keystone Aggregate

After the first course of keystone aggregate has been rolled, the surface shall 
be swept clean of all dirt and loose material. The surface shall be clean and 
dry when the asphalt cement is applied.
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The hot asphalt cement shall be applied uniformly at the rate of 1.8 liter per 
square meter in the same manner as for the coarse aggregate. In no case 
shall asphalt cement be applied unless the keystone aggregate surface has 
been previously checked and approved.

CW-10.7.10 Spreading, Brooming and Rolling Second Course of Keystone 
Aggregate

Immediately following the application of asphalt cement on the first course of 
keystone aggregate, eleven (11) kg per square meter of keystone aggregate 
shall be spread uniformly over the surface as directed. A portion of the 
keystone aggregate may be reserved and then added as required while 
brooming and rolling are in progress. The spreading of keystone aggregate 
shall be followed by thorough rolling and brooming of the surface. Rolling and 
brooming shall continue until all Interstices in the coarse aggregate are filled 
and until the whole surface is of uniform texture throughout.

CW-10.7.11 Application of Asphalt Cement on Second Course of Keystone 
Aggregate

After the second course of keystone aggregate has been rolled, the surface 
shall be swept clean of all dirt and loose material. The surface shall be clean 
and dry and shall have been checked and approved prior to application of 
asphalt cement. No asphalt cement shall be applied uniformly at the rate of 
1.4 liter per square meter, as directed.

CW-10.7.12 Spreading, Brooming and Rolling Cover Aggregate

Immediately after the asphalt cement has been applied to the second course 
of keystone aggregate and while it is still warm, eight (8) kg per square meter 
of clean, dry cover aggregate shall be uniformly spread, as directed, to cover 
the surface completely, then rolled and broomed until the cover aggregate is 
bonded thoroughly and uniformly over the full width of the surface. When the 
work is completed, there shall be no loose aggregate on the surface.

CW'10.7.13 Bituminous Seal Coat

At the end of thirty (30) days or earlier, if the surface is thoroughly compacted 
by traffic or by rolling, but never in less than ten (10) days, the surface shall 
be swept clean of all loose or foreign material and 0.9 to 1.8 liters per square 
meter of hot asphalt shall be applied, as directed. The surface shall be 
checked and approved prior to application of asphalt cement. Clean dry seal 
coat aggregate shall be immediately and uniformly spread over the surface at 
the rate of approximately 0.004 to 0.007 cubic meters per square meter. The 
exact amount shall be as directed by the NPC. Spreading shall be performed 
by aggregate spreader only so that an even and accurate distribution shall be 
obtained. The tires of the aggregate trucks shall at no time come in contact 
with the uncovered and newly applied asphalt. Rolling shall be done by an 
approved power roller weighing not less than 3 tons or more than 6 tons, until 
a uniform and smooth surface is obtained. Under no circumstance shall small 
pockets, holes or depressions appear on the surface of the finished 
pavement.
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CW-10.7.14 Tolerance

The surface shall be true to establish grade. The finished surface shall not 
vary more than three-fourth (3/4) centimeter from the true profile and cross 
section.

CW*10.7.15 Protection of Adjacent Construction

Any adjacent construction such as concrete pavement, curb and gutter, stone 
masonry and handrails shall be protected by shields, covers or other means. 
If asphalt cement is applied to adjacent construction either by accident or 
because of inadequate protection, the Contractor shall remove such materials 
as directed at his expense.

CW-10.7.16 Maintenance

The Contractor shall be responsible for the maintenance of the surface for a 
period of thirty (30) days or until such time as the NPC may direct, after which 
the work shall be accepted in writing by the NPC. The maintenance work shall 
consist of keeping any excess seal coat material evenly spread over the 
asphalt surface by approved sweeping devices. It will also consist of keeping 
all holes or failures which may occur promptly repaired by use of additional 
asphalt and necessary aggregate and keeping of all fate or bleeding surface 
so covered with approved cover or seal coat material so that the asphalt will 
not adhere to or be picked up by the wheels of vehicles.

No extra compensation will be made to Contractor for any maintenance work 
required as specified herein. All costs attendant thereto shall be included in 
the item, Bituminous Surfacing, in the Schedule of Requirements.

CW-10.8 Measurement and Payment

CW-10.8.1 Grading

No separate measurement and payment will be made for grading work for the 
construction of concrete and asphalt pavements. Payment for grading work 
for the construction of concrete and asphalt pavements will be included in the 
unit bid price for the item, Aggregate Sub-base for Concrete Pavements and 
Aggregate Base Course for Asphalt Pavement, in the Schedule of 
Requirements.

CW-10.8.2 Aggregate Sub-Base/Base Course

Measurement for payment for aggregate sub-base and aggregate base 
course will be based on the number of cubic meters of materials satisfactorily 
placed and compacted in accordance with the detail drawings. Pavement in 
the Schedule of Requirements which payment shall include the cost of 
preparing, cleaning and/or repair of the previously constructed sub-grade: and 
furnishing, shaping, compacting and finishing the aggregate sub-base or 
aggregate base course.
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CW-10.8.3 Concrete Pavement

Measurement for payment of concrete pavement will be based on the number 
of cubic meters of pavement constructed and accepted. Payment will be 
made at the contract unit price for the item, Concrete in the Schedule of 
Requirements, which payment cover all cost of furnishing all materials 
including forms, joint bituminous sealer and non-bituminous preformed joint 
filler, dowels, labor, equipment and tools necessary to complete the item.

CW'10.8.4 Bituminous Surfacing

Measurement for payment for bituminous surfacing will be based on the 
number of square meter of bituminous surfacing satisfactorily placed and 
accepted. Payment will be made at the Contract Price for the item 
Bituminous Surfacing, in the Schedule of Requirements, which payment shall 
cover all costs for furnishing all materials, labor, equipment and tools 
necessary to complete the item.

CW-11.0 CONCRETE CURB, GUTTER AND CONCRETE WALK

CW-11.1 Scope

In accordance with the plans and these specifications, the Contractor shall 
furnish all materials; labor, equipment, tools and construct complete the 
combination curb, gutter and concrete walk.

CW-11.2 Materials

CW-11.2.1 Bedding

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

CW-11.2.2 Concrete

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

Reinforcing Steel

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

CW-11.2.3

CW-11.3

CW-11.3.1

Construction 

Foundation Preparation

Prior to placing the bedding for the concrete curb, gutter, and concrete walk 
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.
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CW-11.3.2 Bedding

CW-11.4

CW-11.4.1

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

CW-11.3.3 Placing Concrete

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

The curb, gutter and concrete walk 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 long. 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.

Measurement and Payment

Concrete

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

CW-11.4.2 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.

CW-11.4.3 Reinforcing Bars for Concrete walk

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 
shall constitute full compensation for furnishing, scheduling, cleaning, cutting, 
bending and placing reinforcing steel.
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CW-12.0 DRAINAGE SYSTEM AND APPURTENANT STRUCTURES

CW-12.1 Scope

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

CW-12.2 Materials

CW>12.2.1 Non>Reinforced Concrete Drainage Pipes

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

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

CW*12.2.2 Reinforced Concrete Drainage Pipes

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

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-12.2.3 PVC Pipes

Polyvinyl Chloride (PVC) Pipes shall be unplasticized conforming to 1S04435 
or equivalent. Details/scheme of perforation shall be as indicated in the bid 
drawing or as directed by NPC.

CW-12.2.4 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-12.2.5 Bedding Material

A. For Stable Soil and Rock Foundation

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

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

CW-12.3

CW-12.3.1

C. Foundation under Roadways and Parking Areas

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

Construction

Trench Excavation and Backfill

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

CW>12.3.2 Concrete Canal

CW-12.4

CW-12.4.1

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‘12.3.3 Appurtenant Structures

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

Pipe Installation

General

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

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

CW-12.4.2 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 backflil shall be placed on the installed pipeline.

CW-12.5 Measurement and Payment

CW*12.5.1 Concrete Rectangular Ditch

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

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

CW'12.5.2 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.
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The quantities measured as provided above, completely installed and 
accepted, will be paid at the contract unit price for each size and kind of pipe 
shown In the Schedule of Requirements. Payment shall constitute full 
compensation for furnishing all labor, material, equipment and tools for 
fabricating, hauling, installing and jointing of pipes. Payment shall also 
include the cost of attendant excavation, bedding and backfilling.

CW-12.5.3 Appurtenant Structures

Measurement for payment of appurtenant structures like street inlet, street 
inlet-catch basin combination, manhole, catch basin for downspouts, septic 
tank, 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-12.5.4 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.

CW-13.0 STONE MASONRY / GROUTED RIP-RAP

CW-13.1 Scope

The work covers all works in connection with slope protection works or as 
directed by NPC. The works shall consist of construction of stone masonry 
walls or grouted riprap as shown in the drawings and as required by NPC.

CW-13.2 Materials

CW-13.2.1 Boulders

Boulders shall consist of hard, durable and selected stones, free from seams, 
weathered parts, dirt or any other injurious material that may prevent the 
proper adhesion of the mortar. Minimum size shall be 10 centimeters in 
diameter or 0.00055 cubic meters. Stones placed beside the boulders shall

NATIONAL POWER CORPORATION VI-CW-45



BIO DOCUMENTS

SECTION VI -TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS. ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210Se

be equal or less than the size in volume with the exception that smaller rocks 
may be used for pinning and for filling the interstices or voids between them.

The stones shall be roughly squared where required. All shaping or dressing 
of stone shall be done before the stone is laid.

CW-13.2.2 Mortar for Masonry Works

A. Scope

This part deals with the proportioning, mixing and transportation of the 
mortars to be used for the grouted rip-rap and other relevant stone masonry 
works.

B. Materials

1) Portland Cement - Portland cementshall be furnished by the Supplier 
and provisions set forth in CW-6.0 (Concrete) shall govern.

2) Sand - Coarseand fine sand shall consist of hard, tough, durable, 
uncoated particles acceptable to NPC. All foreign materials and dust 
shall be removed by processing.

3) Water- Water formortar shall be free from oil, acid, alkali, vegetable 
matter or other deleterious substances and shall be reasonably clear 
and clean.

C. Proportioning

The mortars shall be proportioned by volume as specified in the following 
table:

Class of Mortar Portland Cement Hydrated Lime Sand
A 1 part - 2 parts
B 1 part - 3 parts
C 1 part ’/* part 3 parts
D 1 part 1 Vi part 3 parts

The method of measuring materials for the mortar shall be such that the 
specified proportions of the mortar materials can be controlled and accurately 
maintained during the progress of the work.

The quantity of water shall be the necessary one to obtain a satisfactory 
workability for the specific use of each mortar.

D. Mixing

The mortar shall be mixed for a minimum of 2 minutes in a mechanically 
operated drum type mixer or equivalent mixer approved by NPC.

The mixer shall be rotated at the speed recommended by the manufacturers 
and the total quantity of materials mixed in any batch shall not exceed the 
rated capacity of the mixer.
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The gauged amount of water shall be gradually introduced into the mixer, 
partly before the loading of the dry materials and partly immediately after the 
loading of the same has been completed.

I

I

The entire content of the drum shall be discharged before a new cycle of 
batching is started, and at all times, the inside of the drum shall be kept free 
from build-up of materials. The mixer drum shall be thoroughly cleared-out 
prior to change of mix or on cessation of mixing.

Hand-mixing for small batches is permissible provided that the mortar is 
mixed up to the degree obtained with the mechanically operated mixer. If 
hand mixing of the mortar is permitted by NPC, the fine aggregates and 
cement shall be mixed dry in a tight box until the mixture assumes a uniform 
color, after which, water shall be added as the mixing continues.

E. Placing

Stones shall be thoroughly wetted before placing, and shall be laid by hand in 
full mortar beds, in courses approximately horizontal both in longitudinal and 
transverse directions. Stones will not be considered to be properly bedded 
until mortar exudes from the underside of the bedded stones. No voids in any 
part of the rip-rap will be permitted.

F. Transportation

The equipment and the tools for transportation and for placing batched mortar 
shall ensure that contamination or loss of ingredients do not take place.

Mortar shall be stirred or worked at frequent intervals to prevent separation. 
Any mortar that is not place within thirty minutes after the Hrst water has been 
added to the batch shall be wasted. Except for necessary tempering on the 
mortar board, the retemperIng of the mortar shall not be permitted.

G. Payment

No separate payment shall be made for mortar, which shall be included in the 
stipulated price fully grouted riprap or stone masonry works.

CW'13.3 Measurement for Payment

Measurement for payment of the fully grouted riprap and/or stone masonry 
shall be based on the actual volume placed and accepted. Opening of less 
than 10 percent for each cross-sectional area shall not be deducted.

Payment hereof will be made at the unit price stipulated in the Schedule of 
Requirements per cubic meter, which shall constitute full compensation for 
the furnishing of all materials, labor and equipment necessary for the rip- 
rapping/stone masonry works.
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CW-14.0 PERIMETER FENCEAND VEHICULAR/PEDESTRIAN GATE

I

CW-14.1 Scope

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

CW*14.2 Materials

CW-14.2.1 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-14.2.2 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‘14.2.3 Pine and Coarse Aggregates and Water

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

CW-14.2.4 Galvanized Barbed Wire

I 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-14.2.5 Structural Steel (Vehicular/Pedestrian Gate)

Fabrication and installation of vehicular and pedestrian gales 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.

All tubular steel for Pedestrian and Vehicular gate including railings/grills shall 
be hot-dipped galvanized.
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CW-14.3 Construction

I

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

b. CHB Construction

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

I
I
I
I

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 Portiand 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 shail be tied to vertical reinforcement.

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

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

Galvanized surfaces to be painted, in addition to being cleaned with 
mineral spirits or other solvents, will require surface treatment to which 
paint wili adhere. The galvanized surfaces, therefore, shall be coated 
with a solution of 7.5 grams of copper sulfate to a liter of water, 
allowing the coaling 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. Sufficient time shall be allowed between coats of
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paints to insure complete drying but in no case less than 24 hours. No 
painting shall take place during the presence of rain, fog, dew or 
where the surfaces may otherwise be damp. All work shall be 
donewith high quality workmanship, leaving finished surfaces free 
from runs and sags.

Measurement and Payment

Perimeter Fence Without Retaining Wall

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

CW-14.4.2 Perimeter Fence with Retaining Wail

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 ail labor, 
materials, equipment and toois 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 filters, barbed wire 
and anchorage, excavation and backfill.

CW-14.4.3 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.

completed work. Payment will be made at the contract unit price for the 
pertinent item shown in the Schedule of Requirements. Such payment shall 
constitute.

CW-14.4.4 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.

CW-15.0 SECLUSION FENCE

CW-15.1 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 gate to the length or extent 
shown on the drawings or as established in the field.

I
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CW-15.2 Materials

CW-15.2.1 Cement and Reinforcing Steel

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

CW-15.2.2 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 shall be or uniform 
quality and have the properties and characteristics conforming to ASTM 
Designation A392. Fabric that is zinc coated after weaving and produced in 
accordance with this specification shall be hot-dip galvanized. Fabric that is 
zinc coated before waving may be either electronically or hot-dip galvanized.

At the option of NPC, Heavy Galvanized Cyclone wire delivered to the site 
shall be tested. One roll from every fifty (50) rolls or fraction thereof shall be 
taken at random as a sample for test purposes, except in no case shall less 
than two (2) samples be tested. To determine compliance with the 
requirements of this specification, the test specimens for each of the test 
specified shall be taken 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 shall meet the requirements 
in every respect, otherwise the lot represented by the sample may be 
rejected.

CW-15.2.3 Fine/Coarse Aggregates and Water

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

CW-15.2.4 G.l. Pipes

Galvanized iron pipes for the seclusion fence and gates shall conform to 
ASTM A120-68A.

CW-15.2.5 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.

I
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CW-15.3 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 welding work shall conform to the Specification for Welded 
Highway and Railway Bridges of the American Welding Society 
(AWS).

CW-15.4 Measurement and Payment

CW-15.4.1 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 fooling, excavation and backfill.

CW-16.0 STEEL POLE WITH CROSS-ARMS AND BRACES

CW-16.1 Description

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

CW-16.2 Pole Requirements

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

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
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CW-16.3

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

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

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

All stmclural 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 Settinq
Lenqth of Poles In Earth In F ock

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

I
I
I
I

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

All poles shall be set truly vertical and exact in alignment. After the poles have 
been set and aligned properly, the holes shall be backfilled with materials 
consisting of 20% sand AND 80% gravel. The gravel and sand material shall 
be filled around the holes and compacted thoroughly at 30 cm (12 inches) 
layer by tamping tools before placing the next 30 cm layer of gravel and sand, 
until the backfill material reaches the ground surface level. Materials from the 
excavated holes shall be placed and tamped around the poles to a height of 
30 cm. (12 inches) above ground line and shall be spread sloping radially 
outward until it intersects with the ground surface.

The cross-arms and hardwares shall be assembled and installed properly in 
accordance with the drawings. All nuts and locknuts shall be adequately 
tightened.

Braces such as flat and x-braces, shall be attached where required. The 
braces shall be attached by the Supplier in accordance with the drawings. All 
nuts shall be tightened adequately.

I
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CW-16.4 Measurement and Payment

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

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

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

I
I
I

I
I
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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 1 x 60 kW and 2 x 100 kW 
Modular Diesel Gensets, Associated Electrical Equipment and Balance of 
Plant for Paly DPP 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 modem practice in the design, suppiy, 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 1 x 60 kW and 2 x 100 kW 
(Guaranteed Prime Power Output) Diesel Generating Units, associated 
auxiliaries and balance of plant as specified in the relevant items of Clauses 
GW-2.4 and GW-2.6 of the General Works specifications.

The Works shall include the preparation of design, technical specifications 
and data, detailed drawings and construction of foundations for all 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.

I
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MW-3.1 General

This specification covers the general requirements for design, supply and 
installation of mechanical equipment and associated works including other 
equipment not described herein shail 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 modem accepted practice in the fabrication, 
assembly, installation and test of all equipment and materials supplied by the 
Supplier, notwithstanding any omission from these Specifications or drawings.

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

MW>3.2 Equipment Foundation

All equipment and associated structures to be supplied by the Supplier under 
this contract shall be provided with concrete foundation and to be Installed in 
accordance with the manufacturer’s recommendations and applicable codes 
and standards. The Supplier shall prepare the design and drawings of 
concrete foundations and associated structures for all his supplied equipment 
to conform with the requirements of the relevant Civil Works specifications, 
unless otherwise specified or shown on the drawings. All drawings and 
calculations as required, shall be subject to NPC for review and approval prior 
to construction and erection.
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The Supplier shall be responsible for the correct positioning and leveling of 
the equipment and auxiliaries, and any checking made by the NPC during the 
course of the work shall not relieve the Supplier from his responsibility. 
During installation works, electro-mechanical equipment shall be carefully 
lifted or glided on the foundation by using only approved methods and 
equipment, and in a manner that will prevent damage to the equipment and 
foundation. The equipment shall be positioned on a location as shown on the 
drawings and shall be leveled and checked true to grade and alignment 
before final grouting. The Supplier shall strictly adhere to the installation 
procedures/manuals provided by Manufacturers of the equipment.

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

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

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

MW-3.3 Piping System

MW-3.3.1 General

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

The Supplier shall submit for NPC’s review and approval detailed drawings 
covering the arrangement, actual layout, route and interface connections. 
Any required modification from the approved drawings or specification to suit 
actual site conditions, shall be permitted only with prior consent of NPC. 
Such modifications shall be reflected/incorporaled 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 
shali be readily accessible from floors or platforms. Pipe shall neither 
obstruct passageways of any kind nor interfere with access to other valves or 
equipment.

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

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

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

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

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

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

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

All pipes that cross roadways or concrete pavement shall be provided with 
pipe sleeve of steel material or reinforced concrete pipe to protect the pipe 
from various load imposed by passing vehicles, unless otherwise shown on 
the drawing. The pipe sleeves shall extend 600 mm beyond shoulder of each 
pavement side.

After considering site conditions, and in case execution cannot be done 
according to the piping route in the design drawings, on-site changes may be 
acceptable subject to the approval of NPC.

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

I
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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

I

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.

I

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

Pipe fittings for 65 mm pipes and above shall be seamless, butt weld, 
minimum of schedule 40 conforming to ASTM A 234 Gr. WPB with 
dimensions to ANSI B16.9. Fittings for 50 mm pipes and below shall be 
forged, socket weld or threaded (minimum of 3000 lb and 2000 lb rating, 
respectively) and conforming to ASTM 105 with dimensions to ANSI B16.11.

Malleable iron, galvanized screwed fittings conforming to ANSI B16.3 
(Malleable iron threaded fittings. Class 150) may be used for Potable Water 
System.

Gaskets shall be selected based on the nature of the fluid or its temperature 
to be handled. Gasket materials shall not contain asbestos in any form.
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Flanged bolts shall be hexagonal head machine bolls conforming to ASTM A 
307 Gr. B with dimensions in accordance with ANSI B18.2.1 and complete 
with heavy semi-finished head nuts conforming to ASTM A 194, Gr. 2H and 
ANSI B18.2.2.

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

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

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

Any such rivets, bolls, 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.

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

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

MW-3.3.5 Pipe Supports

I

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

Pipe supports shall be fabricated and assembled to permit the free movement 
of piping caused by thermal expansion and contraction. The design of 
elements for supporting or restraining piping systems, or components thereof, 
shall be based on all the concurrently acting loads transmitted into the 
supporting elements. Where resonance with Imposed vibration and shocks 
occur during operation, suitable dampers, restraints, anchors, etc., shall be 
added to remove these effects. Pipe supports shall be spaced as far apart as 
economically possible, with due consideration to assure that the sag of the 
pipe between supports is within limits that will permit drainage and also avoid 
excessive bending stresses from concentrated loads.

All piping shall be installed with supporting devices selected and located to 
insure that the finished system will provide uniform continuous slope for 
draining, that expansion will be so directed as to minimize stresses in the 
piping material, and that all elements will be suitably and substantially 
supported, guided and anchored. Supports at floor or wall sleeves will not be 
permitted.

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

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

Hanger rods shall be provided with suitable sockets or eyes to permit lateral 
piping movement without imposing a bending moment on the hanger rod. 
The eyes in the rods shall be welded shut. Safe loads for hanger rods shall be 
calculated on the root area of the threads. In no case shall hanger rods of 
less than 10 mm diameter be used for support of piping 50 mm and smaller or 
less than 15 mm diameter rod for supporting pipe 65 mm and larger.
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When the pipe is covered with insulation and is to rest on the support, 
protection saddles shall be used whenever possible. Protection saddles shall 
be welded to the piping to prevent slipping and/or falling. The saddle material 
shall be the same as the pipe material, however, alloy saddles shall not be 
welded to alloy piping in the field. On lines of 50 mm diameter and below 
where service temperatures are 100 °C and under, the pipe shall slide or rest 
directly on the support and shall be left bare of insulation at such locations.

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

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

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

MW-3.3.6 Welding

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

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

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

All welding, except for small pipe, shall be performed by the electric-arc 
method and where practical, with process controlled automatic machines. All 
pipe weld joints for piping 50 mm and smaller shall be socket weld, unless 
otherwise approved by NPC.

Where weld metal is deposited in successive layers, each layer shall be 
thoroughly peened before the next layer is applied.

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

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.

I
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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 toad, 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.

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

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

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

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

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

a) Body & bonnet
b) Stem
c) Seat ring & seat
d) Wedge or disc

Cast iron 
Bronze or brass 
Bronze or bronze faced 
Bronze or bronze faced

Gate and globe valves, 50mm and smaller shall be made of bronze or 
stainless steel, rising stem, union bonnet, inside screw, solid wedge or plug 
type disc, with screwed or flanged ends. Valves installed in valve boxes shall 
have flanged ends for easy replacement or if valves with screwed ends are 
used, appropriate unions shall be installed.

Valves of all sizes shall have a rating of not less than 57 kg (125 lbs).

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

MW-3.5 Bolts, Screws, Nuts, etc.

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

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

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

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

NATIONAL POWER CORPORATION VI-MW-10



BIO DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS. ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210Se

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

MW-3.6 Drives and Gears

All moving parts of machinery including shafts, couplings, collars, projecting 
key heads, gear wheels, rope/belt-drives shall be completely guarded to 
provide full protection. Alt set screws on revolving shafts shall be countersunk 
or suitably protected. The guards shall be of approved design and shall be 
fitted, where necessary, with inspection doors/openings. All guards shall be 
arranged so that they can be removed without disturbing the parts of the 
gears and equipment which they protect.

Where practicable gear wheels shall be forced fit on the shaft and in addition, 
shall be keyed adequately to prevent any relative motion between the wheel 
and shaft. Where gears and couplings are secured in position by means of 
keys, they shall be accessible for tightening or removal. All keyways shall be 
machine cut. Couplings and collars shall be the shrouded or protected-type, 
free from projections of any kind.

All bearings shall be mounted in dustproof housings. Base of bearing 
supports shall be machined and shall rest on machined-surfaces.

MW.4.0 GENSET AND AUXILIARY EQUIPMENT

MW-4.1 General

The Diesel Engine-Generator unit shall be designed and manufactured for 
maximum safety and reliability in accordance with ISO 9001 quality 
specifications.

The Diesel Engine-Generator Units shall have the following characteristics at 
Specified Reference Site Conditions;

a) Rated Power Output (Prime)
b) Nominal Voltage
c) Power Factor
d) Frequency
e) Number of Phases
f) Rated Speed
g) Fuel Consumption at 100% load 

(guaranteed)

60 kW and 100 kW
480 V
0.80
60 Hz
3 phase
1800 rpm
0.32 L/kW-hr (max.) for 60 kW 
0.30 L/kW-hr (max.) for 100 kW

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 Specified Reference Site Conditions.
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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 
(10%) 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 accordance with the 
requirements specified in the relevant Electrical Works specifications. Push 
buttons for start/stop, emergency stop including selective monitoring/metering 
instruments shall also be provided at the local control panel mounted on the 
engine skid per manufacturer's standard, except otherwise specified. 
Monitoring/metering devices on the local panel mounted on the engine skid 
shall have simultaneous reading with those on the GCPP during operation.

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

All auxiliary equipment shall be mounted within the confines of the common 
steel base or within the sound attenuated and weatherproof enclosure, except 
as otherwise specified. Auxiliary pumps required for the operation of the 
diesel engine-generator set shall be engine-driven except otherwise specified. 
All interconnecting piping and wiring for equipment mounted on the steel base 
or within the enclosure shall be supplied and shop-installed.

The diesel engine-generator set shall be mounted on a common heavy 
fabricated steel skid type base frame complete with anti-vibration mounting 
pads ensuring complete vibration isolation of the rotating assemblies and 
shipped to plant site in a weather/sound proof enclosure.
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Each diesel engine-generator set shall be provided with fully wealheiproof 
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 shali 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 boils, nuts and gaskets 
for equipment, valves and other devices with flanged end connections. 
Unless othervirise specified or approved, all pipes to be used shall generally 
conform to ASTM A 53, Grade B, seamless with a minimum wall thickness 
equivalent to schedule 40.

All piping shall be butt-welded or flanged. Pipe fittings for 65 mm pipes and 
above shall be seamless, butt weld, minimum of schedule 40 conforming to 
ASTM A 234 Gr. WPB with dimensions to ANSI B16.9.

Flanged joints, when required for removal of the equipment, shall be In 
accordance with ANSI B16.5.

All integral piping 50 mm 0 and below shall be socket-welded in accordance 
with ANSI B16.11, except otherwise approved. All fittings 50 mm 0 and 
below shall be 2000 lbs. minimum and in accordance with ANSI B16.11.

All oil piping, fittings, and valves shall be shop-fitted, chemically cleaned, and 
oiled.

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

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

The relative experience of the Manufacturer of diesel generator set shall 
comply with the following:

a) The Manufacturer/Assembler should have been in the business of 
manufacturing the diesel generator set package for not less than five (5) 
years; and

b) The Manufacturer of diesel engine should be in the business of 
manufacturing the equipment for not less ten (10) years.

NOTE: Experience less than what is required will be ground for 
rejection of the bid proposal.

MW‘4.2 Diesel Engine

MW-4.2.1 General

Each diesel engine shall be of heavy duty compression ignition type, water- 
cooled, pressure-lubricated, four-stroke cycle. In-line type multi-cylinder 
arrangement, trunk piston design equipped with exhaust gas turbocharger 
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 inten/al.

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.
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MW>4.2.2 Crankcase and Cylinder Block

The crankcase and cylinder block or blocks shall be of high tensile strength 
cast iron and stressed relieved prior to any machining works. The block shall 
be of ample strength and stiffness, and be of proven design. The crankcase 
block shall incorporate mounting feet for bolting down the engine. Removable 
side covers for inspection purposes and relief valves incorporating flame traps 
to guard against damage or injury from crankcase explosions shall be 
included.

MW-4.2.3 Cylinder Liners

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

MW-4.2.4 Cylinder Head and Valve

The cylinder heads shall be of cast construction, suitable cored for water 
cooling passages and included preferable two inlet and two exhaust valves 
per cylinder as applicable. Means shall be provided to prevent the valve from 
dropping far enough to cause damage and double springs shall be provided. 
The valve seats shall be renewable. The valves and seats particularly on the 
exhaust shall be of materials such as stellite to be able to resist the severe 
duty.

Preference will be given to engines with individual heads for each cylinder 
and where the manifolds are left in unit with the removal of one or more 
heads.

Allow for the fitting of maximum cylinder pressure indicator for checking of 
compression and maximum firing pressures of each cylinder. A lever or 
handwheel, which decompresses all cylinders simultaneously, shall be 
provided. Tappet covers shall be separately removable for setting clearances.

MW-4.2.5 Piston and Connecting Rods

The pistons shall be designed to withstand the temperatures and pressures 
encountered and machined to produce the correct shape under normal 
operation and incorporate a proven combination of compression, oil control 
and scraper rings. The rings shall be treated by chromium plating or 
otherwise for long life. The gudgeon pin shall be hardened and ground and 
positively restrained within the piston boss.

The connecting rods shall be of high tensile strength forged steel construction 
and incorporate a removable end cap which shall be interlocked and/or 
dowelled to the rod. The piston and connecting rod shall be removable either 
through the cylinder bore or through crankcase doors.

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

I

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

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

The fuel pumps are to be controlled by electronic type governing system. 
Suitable drip trays and drain pipes are to be provided 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.

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

Bidders shall state the range of fuel specifications for satisfactory operation of 
the engine.

A fuel system shall be furnished to regulate fuel flow to maintain constant 
rated engine speed regardless of load variations.

The fuel system shall Include separate elevated fuel day tank, electronic 
engine governor, direct fuel injection, fuel metering equipment, primary 
filter/strainer, secondary filter/strainer as required per manufacturer's 
standard, necessary valves, relief valve, pressure gauges and fuel cut-off 
valves.

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

Each diesel engine-generator set shall be provided with separate fuel day 
tank of 1,000 liters minimum capacity complete with accessories, associated 
structural supports, isolation valves, 50 liters per minute @ 10 meters 
discharge head cast iron double acting rotary hand pump with flexible hose of 
appropriate materials and size, instruments and other accessories as shown 
on the bid drawings. The fuel day tank shall be provided with high and low 
level alarm contacts for annunciation in the generator control and protection 
panel.

The fuel oil day tank shall be a shop-fabricated, all welded construction, 
rectangular or any approved shape and shall be designed and constructed in 
accordance with the requirements of applicable standards complete with 
manholes: inlet and outlet nozzles: and nozzles for vent, overflow, drain, 
sounding, level gauge and switches. Included in the supply of the day tank 
are its structural steel supports with sufficient height as required by the diesel 
engine operating system or as recommended by the engine manufacturer and 
complete with mounting/anchor bolts. The structural steel supports shall be 
pre-fabricated ready for assembly at site. The tank material shall be of carbon 
steel conforming to ASTM A36 or approved equal with minimum shell 
thickness of 5 mm. Nozzles shall be fitted with flanges, raised face 
conforming to ANSI B16.5. The tank shall be provided with an interior and 
exterior coating. The supply shall include all the necessary materials for fixing 
and installation.

MW-4.2.9 Lubricating Oil System

I The lubricating system shall be of forced-feed type to supply oil under 
pressure to all working points such as main bearings, crank pins bearings, 
piston, piston rings and pins, camshaft drive and other moving parts.

The lubrication system shall incorporate full flow oil filtration, thermostatic 
valve, pressure and temperature indicators, system pressure regulator, oil 
cooler, gear-driven pressure oil pump, oil sump and may include a gear- 
driven scavenge oil pump.

Oil Pressure switches shall be provided to prevent the engine from increasing 
speed above idle if the oil pressure is below normal and closes down the 
engine if satisfactory pressure is not achieved within a given period.

On start-up, adequate lubricating oil shall be supplied to the engine and 
turbo/supercharger bearings. If required, a DC motor-driven pre-lube oil 
pump shall be provided. The DC motor shall be fed from the 12 or 24 volt DC 
system to be supplied by the Supplier.

Each diesel engine-generator set shall be provided with free jet 
centrifuge type lube oil purifier. The lube oil purifier shall have adequate 
capacity to allow the proper treatment of lube oil circuit.
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The Supplier shall provide NPC afler award of Contract the recommended 
grade of lubricating oil and the names of at least three (3) suitable 
manufacturers and their trade name. Prior to delivery, the lubrication piping 
system of the unit shall be cleaned with flushing oil and the first fill of 
lubrication oil and lubricants to be used during the Testing and 
Commissioning shall be included in the supply.

MW*4.2.10 Cooling System

I
I

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

The system shall comprise all necessary valves, integral pipe works on the 
engine, lubricating oil and charge air coolers, radiator, cooling water pump, 
expansion tanks as applicable, thermostatic valves and instruments such as 
thermometers, pressure gauges and switches, water level detectors and other 
necessary protection devices.

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

I

The radiator shall be designed to permit easy maintenance and cleaning of 
the interior and preferably vertically mounted. Radiator shall be of industrial 
finned tube type for closed circuit cooling system. It shall be equipped with an 
engine driven blower type fan complete with fan guard and the fan belts shall 
have a tension adjustment and belt guard. The radiator fan shall have 
sufficient capacity to maintain the desired cooling requirements of the diesel 
engine. Ball tap valve of bronze material shall be provided to interconnect 
feed fresh water into the cooling water system or expansion tanks, if 
applicable.

Fan blades shall be of aluminum alloy material or approved equivalent. The 
assembled motor shall be certified as having been statically and dynamically 
balanced and having been non-destructively tested by x-ray or other 
approved method.

The framework of the radiator and other steel parts except machined surfaces 
shall conform to ASTM A36, hot-dipped galvanized, with a minimum 
application rate of 600 g/m2. Bolts and nuts used for the structural parts shall 
also be hot-dipped galvanized. A flexible connecting section shall be 
provided between the radiator and discharge louver frame.

MW-4.2.11 Intake Air and Exhaust System

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

Heavy duty dry type intake air filter shall be provided to protect the engine 
from dust and solid particles. Filter shall preferably be mounted on the engine 
and provided with service indicator to show that the filters need to be cleaned.
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The exhaust system shall be constructed of corrosion and heal resisting 
material conforming to ASTM A 106 or approved high grade material suitable 
for the exhaust temperature of the unit. Exhaust system shall include 
residential type silencer, stainless steel expansion bellows, tail end pipe 
terminating in a horizontal plane and cut at a 45° angle or per manufacturer’s 
installation standard and necessary bracing needed for mounting to prevent 
transmission of engine vibration to the enclosing structure. Exhaust 
pipe^ilencer installed within the enclosure shall be thermally insulated. 
Exhaust silencer shall preferably be installed inside the enclosure, except 
otherwise installed per manufacturer’s standard/recommendation and 
approved by NPC.

Exhaust gas pipe shall be provided with flanged connection and mounting 
supports, and all the required connection boils, 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.

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.
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Baltery 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 switching between isochronous or droop speed 
regulation remotely. The frequency at any constant load, including no load or 
idling during start-up, shall remain within a steady state band width of rated 
frequency. The engine governor shall be provided with a generator loading 
control unit.

I

I
I

The Governing system shall have at least the following response 
characteristics or better

Load Variations 
at rated speed

Maximum change of 
speed as a percentage 

of rated speed

Maximum recovery 
time to within steady 

state tolerance 
(seconds)

a) On full load 
rejection

Temporary change 15%

Permanent change 
Dependent on droop 

Settinq

15

b) On a change of 
load, both on

Temporary change 4% 5

and off, by any 
step of 25% of 
the rated load

Permanent change 
Dependent on droop 

Settinq

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.
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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 stop push 
buttons shall also be provided in the local panel mounted on the engine skid 
or at appropriate location within the modular generating set. These selective 
monitoring/metering instruments shall have simultaneous reading with those 
on the GCPP during operation. The GCPP shall conform to the requirements 
specified in the pertinent Electrical Works Specifications.

The diesel generator unit's control system shall be designed for remote start
up and speed control including automatic and manual control. It shall be 
equipped with all necessary instrumentation to provide adequate monitoring 
of the unit under all operating conditions including “standby”. The GCPP shall 
conform to the requirements specified in the relevant Electrical One Line 
Diagram.

The generating sets shall also be tripped manually from the GCPP or from the 
engine in case of emergency.

Instrumentation selected shall be suitable for the application per 
Manufacturer’s standard subject to approval by NPC including those specified 
in the relevant sections of these specifications. Process fluid corrosion 
effects, pressure surge and ambient temperature ranges shall be considered 
in material and housing selection so as to provide safe design margin.

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

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

The locally mounted control panel shall be fitted with a lockable safety glass 
viewing window for easy monitoring or operation. The control panel and 
cable terminal shall be side-mounted or at location per manufacturer’s 
standard and shall accept a complete range of factory designed and installed 
attachments. Emergency stop button shall be provided and mounted on the 
enclosure exterior.
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The lockable safely glass viewing window located at the genset enclosure 
shall be provided with the following monitoring/control points but not limited 
to:

I

I

I

a) RPM meter;
b) Hours Run Counter;
c) Oil Pressure Gauge;
d) Oil Temperature Gauge:
e) Cooling water Temperature Gauge;
f) Sfart/Stop Pushbuttons: and
g) Emergency Slop 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

Included in the genset’s control and protection panel are the following Human 
Machine Interface Indicators such as:

a) Manual Start/Stop;
b) Auto/Remote Start’;
c) Test Run-Auto;
d) Emergency Slop Button;
e) Alpha/Numeric Screen;
f) Discrete Status Indicators; and
g) Fault Reset

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

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

The alarm points shali 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:
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e) Exhaust gas temperature high;
f) High and low battery Voltage
g) High and low fuel level;
h) Failure to Crank Shutdown:
i) Over Crank (failure to start);
j) Electrical alarms as required in the pertinent Electrical Works 

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

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

auxiliary/associated equipment; and
m) Local-Remote Selection Switch

I
I

MW-4.6

I

I

MW-4.7

I

Engine Protection Device -

Sufficient protection devices shall be provided for each diesel engine- 
generator set to shut down the engine and simultaneously trip the generator 
circuit breaker in the event of overspeed, high cooling water temperature, low 
oil pressure and other manufacturer's specified mechanical and electrical type 
of faults. The cut-out devices shall incorporate indicating instruments with 
cut-out contacts adjustable over the whole range of the instruments. The 
Supplier shall submit annunciation data indicating the measurement and 
source for all conditions which will initiate protective unit alarm or shutdown.

An overspeed shutdown device, operating independently of the governing 
system, shall be provided. This device shall operate in either the manual or 
automatic mode of operation of the diesel generator unit.

The following accessories, as a minimum, shall be provided to safeguard the 
engine from being damaged by dangerous operation thereof:

a) A mechanical operated type overspeed trip device to cut-off the fuel oil 
supply to the engine not more than thirteen percent (13%) above the 
rated engine speed;

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

c) An emergency shutdown trip solenoid;

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

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

Sound Attenuated/Weatherproof Enclosure

Each diesel generator set shall be fully enclosed in a sound attenuated and 
weatherproof enclosure designed to provide a sound pressure level of not 
more than 85 dBA at 1-meter distance measured at any point of the unit.
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The enclosure shall be designed fo wilhstand wind velocity of not less than 
156 MPH (250 KPH) or as specified in the latest edition of National Structural 
Code of the Philippines and accurately dimensioned in compliance with the 
National Electrical Code (NEC), the National Fire Protection Association 
(NFPA) for clearance of all specified items included therein, and all applicable 
fire codes for a structure and application of this type. They shall be designed 
on modular principles with many interchangeable components permitting on 
site repair.

The enclosure shall have elegant appearance that includes acoustic baffles 
for the air inlet and outlet, walls with sandwich mineral wool attenuation of 
reliable quality made of galvanized steel material conforming to ASTM A-36 
and painted finish. It shall be coated In accordance with manufacturer’s 
standard.

The design and construction shall be modular with side panels, doors, louvers 
and for all component parts to have minimum thickness of 2.0mm (gauge 14). 
The roof of the enclosure shall meet or exceed the minimum gauge 
requirements specified but, in addition, shall be strengthened in such a 
manner as to support the largest commercially available exhaust silencer 
recommended by the Manufacturer for this application.

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

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

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

I

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 tho enclosure exterior.
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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 conslmction with four (4) point lifting provision to support 
the calculated weight. Details of the base construction shall be included with 
the drawings to be submitted.

Auxiliary interface box shall also be provided which houses the 
electrical/instrument connection terminals for interfacing to the control panel 
external to the generating set.

The enclosure shall contain the battery racks, battery cables, battery charger 
and 12-volt or 24-volt battery capable of delivering at least 3 cold-cranking. 
The battery rack shall be welded to the sub-base with hold down bolts with 
cross over strap.

MW-4.8 Spare Parts and Tools

Spare Parts and Tools for the generating sets and its auxiliaries shall be 
supplied by the Supplier in accordance with the requirements specified in 
Clause GW-12.0 of the General Works Specification.

The lists of Spares and Tools in a form to be filled up by the Supplier as 
specified in Part II - Technical Data Sheets, are preliminary and subject to 
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.
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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.

MW'4.9 Test, Commissioning and Training

All tests and inspections (shop test, site test and commissioning) shall be 
carried out in accordance with the requirements specified in Clause GW-9.0, 
Inspection and Tests of the General Works Specifications, relevant sections 
of the specific technical specifications (Civil, Mechanical & Electrical Works 
specifications) and respective test procedures duly approved by NPC.

When the generating sets are ready for commercial service, reliability test 
shall also be conducted continuously without major failure for a period of eight 
(8) hours or at any programmed/scheduled operating hours available at the 
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 shall 
be conducted by expert/s who are knowledgeable and trained by the genset 
manufacturer or his authorized represenlative/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.
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The work shall include the supply, installation and test of aii the equipment 
specified below and other accessories even though not specificaily 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 whoie.

a) Three (3) 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) Three (3) sets of Double Acting Rotary Hand Pump, 50 liters per minute 
capacity @ 10 m discharge head inciuding necessary fittings and 
connections; and

c) One (1) lot Fuel Oil Piping System complete with valves, strainers, pipe 
and fittings, gaskets, flanges, bolts and nuts, pipe supports and other 
required accessories to complete the piping systems for the day tanks 
to and from diesel gensets and waste water/oil drain to oil water 
separator including necessary excavation, backfilling and asphalt jute 
application to embedded pipes.

MW-5.2 Fuel Day Tank

The fuel oil day tank shall have a minimum capacity of 1,000 liters and shall 
be shop-fabricated, all welded construction, rectangular shape 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) coals of paint having a phenolic-base or equivalent shall 
be applied. As minimum, first coal shall be applied with 80 microns DFT of 
zinc rich polyamide epoxy primer. Second and final coat shall be applied with 
100 microns DFT for each coat. External surfaces shall be painted with 80 
microns DFT of zinc rich polyamide epoxy primer on first coat. On second 
coat. 160 microns DFT of intermediate chlorinated rubber shall be applied 
and 80 microns DFT chlorinated rubber topcoat as final coat. Refer to 
relevant Civil Works specifications and drawings for details of concrete 
foundation and supporting steel structures.

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

Tank tightness shall be tested by filling the tank with water and inspected 
frequently during the filling operation. Filling of water shall be up to the point 
above the overflow nozzle. Traces of leakages shall be determined for at 
least one (1) day while the tank is filled with water.
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MW>5.3 Double Acting Rotary Hand Pump

The Supplier shall supply, deliver, install and test three (3) sets of double 
acting rotary hand (1 set to be installed per fuel day tank). The pump shall 
have a capacity of not less than 50 liters per minute @ 10 m discharge head 
and shall be used for the transfer of fuel oil to the fuel oil day tank from a fuel 
storage drum as necessary.

The pump shall be heavy duty cast iron construction with brass internals fitted 
with easy clean wire screen, easy dispensing through anti-static neoprene 
rubber hose, with telescopic suction tube, adjusted to fit into 50 mm diameter 
nozzle opening of the 210 liters drum. Necessary fitting connections including 
flexible hose shall be provided. Flexible hose shall be oil resistant and made 
of synthetic rubber tube reinforced spiral-plied synthetic fabric with wire helix.

MW-5.4 Piping, Vaives, 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.

I
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Waste oil/water piping shall be constnjcted of Unplasticized Polyvinyl 
Chloride (uPVC) pipe, schedule 80 or class 150, conforming to ASTM D-1784 
or approved equivalent.

Unplasticized PVC pipe connection joints 80 mm (3") 0 and above shall be 
joined by rubber ring or solvent cement type connection in conformance with 
manufacturer’s recommendation. Smaller sizes shall be of solvent cement 
type connection. Flanged connections shall be used for connecting to flanged 
surfaces or to flanged-ends valve and shall be of the same material with the 
connected pipe with a rating of class 150 or ANS1150.

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 simplex type with body stainless steel material and 
flanged ends or as specified in the relevant specifications. Body drain and 
vent connections shall be included. Drain plugs shall be threaded. Screen 
elements shall be of stainless steel construction with minimum 60-mesh size 
or as shown on the drawings. Magnets shall be included to trap small iron 
and steel particles for use in fuel oil lines.
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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 lube type with solid front case, and minimum size of dial gauge 
shall be of 100mm 0.

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 ail applicable codes and standards, 
unless otherwise stated in this specification.

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

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

Any defect found during the tests shall be rectified by the Supplier in the 
same manner described herein.

The Supplier shall submit the following:

MW-5.5.2

a)
b)
c)

Tank

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

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

Tank tightness shall be tested by filling the tank with water and inspected 
frequently during the filling operation. Riling 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 confirm the 
performance of the pump.
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After installation, the hand pump shall be tested by actual operation using the 
type of fuel to be handled. Pump performance shall be determined in 
accordance with the approved test procedure.

MW-5.5.4 Piping

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

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

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

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

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

MW-5.6 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) coals of coal tar 
epoxy polyamide of 170 microns DFT each coal 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

I

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.6.2.1 General

The Supplier shall furnish labor, materials, and equipment and perform all 
operations in connection with the drilling, placing of casing, development and 
disinfection of the well which shall be drilled to an appropriate size and depth.

Depth of well shall be approximately 10 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 jetmalic 
hand pump.

The Supplier shall undertake all operations pertaining to completion and 
development of the well which shall consist of installation of casing, installing 
well screen in a sand and gravel formation, developing toe water bearing, 
surging and back washing.
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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. Also, the Supplier shall submit a drilling permit issued by the 
National Water Resources Board (NWRB).

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 MFC’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.

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 1,000 liters 
and shall be of triple layer polyethylene type. The water storage lank 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 stmctures.
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Tank foundation and supporting steel structures shall be in accordance with 
requirements of relevant Civil Works specifications and drawings.

MW-6.5 Piping, Valves and Fittings

Domestic water supply and distribution piping shall be constructed from 
Unplasticized Polyvinyl Chloride (uPVC) pipe, schedule 80 or class 150, 
conforming to ASTM D-1784 or approved equivalent.

Gate valves, shall be made of bronze or stainless steel, rising stem, union 
bonnet, 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.

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.
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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 Rre Extinguisher, Clean Agent (HCFC or 
Halotron I Type), 7.1 kg. (15.5 lbs), wall-hung type and UL/FM 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 wall-hung type fire extinguishers shail be 
complete with carrying handle and wall-mounting bracket.

Portabie fire extinguishers shali be suitable for the protection against class 
ABC fires using Ciean Agent (HydroChioroFluoroCarbon or Halotron I Type) 
that is environmentally safe and leaves no residue.

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

MW-7.3 Submittal

The Supplier shail 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 genera! technical requirements and other essential 
information for the Air Conditioning and Ventilation System equipment to be 
supplied, installed and tested by the Supplier.

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

Ail 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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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.

I MW-8.2

MW-8.3

I
MW-8.4

MW-8.4.1

Design Conditions

a) Outdoor Conditions:

Dry Bulb Temperature 
Wet Bulb Temperature 
Relative Humidity

35°C
27°C
80% to 100%

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

Dry Bulb Temperature :
Relative Humidity :

c) Area to be air-conditioned shall be:

24°C ± 3°C 
50% ± 5%

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

d) Area to be ventilated shall be:

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

Schedule of Equipment 

1. Air-Conditioning Unit

Location Quantity Cooling Load Type

1a) Control House Two (2) units 14.000 kJ/hr Window/lnverter Type, 
Wall Mounted

2. Ventilation Unit

Location Quantity Rating Type

2a) Control Room’s 
Toilet One (1)unit 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, installing, testing and commissioning of window/inverter type air 
conditioners to provide a fully ventilated and air conditioned rooms. The work 
shall include other accessories even though not specifically mentioned in this 
specification but are necessary to obtain a complete set for the safe and 
reliable operation of the system as a whole.
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I

I

All installation works shall include provision of opening for the air conditioning 
unit/s including its mounting brackets.

All electrical materials such as circuit breakers, automatic controls, including 
all power and control wires, supervision, electrical outlets, finings 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 Air-conditioning

The Window Type Air Conditioning Unit to be supplied and installed for the 
control house is as specified in the schedule of equipment or shown on the 
drawings.

The unit shall be wall mounted, inverter type room air conditioner and shall be 
provided with a room thermostat and sensing element which detect changes 
in room temperature and adjust it to desired cooling by automatic actuation of 
the compressor. Compressor shall be provided with thermal overload device 
that automatically shuts off the compressor during overheating.

Fan motor shall be permanently lubricated. The unit shall operate on a 230 V 
AC. single phase and 60 Hz power supply.

Mounting brackets which are properly fixed on the wall shall be provided to 
support the suspended portion of the air conditioner unit. Weather seals shall 
be provided on the area between the air conditioner and wall opening.

The work shall also include the provision of wall opening for installation of the 
window type air conditioning units.

I 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 ail 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.

I
I
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MW-8.5.2 WalUMounted Exhaust Fan

Thnj-the-wall propeller fan shall be provided at the Toilet.

I

I

I

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.

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.
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The equipment/malerials listed below shall be allocated and delivered (per 
plant):

I
I

I
I

a)

b)

c)

d)

e) 

0

g)

h)

i)

Four Wheel Drum Truck - 1 pc.
(210 liter capacity)

Clock (10" diameter) - 1 set

Steel Cabinet locker, 90 x 45 x 140 cm - 1 set
galvalum materials

Office Table and Chairs - 1 set
(Standard size table, 3 drawers with 
lock keys and 2 chairs with roller balls)

Ear muff, fluid filled high attenuation - 10 pcs.

Lube Oil requirement - 80 liters
(for the next lube oil change)

Flash Light and head light with - 1 set
rechargeable AA battery, halogen bulb,
LED light

Automatic Rechargeable Emergency Light - 1 set

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 bandaaes, plastic 1x3 16
Bum 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
Sting Kill Swabs 4
Triangular Bandage 4
First Aide Guide 1

j) Diesel Fuel including plastic drum - 800 liters

k) Hard Hal with NPC logo, white color - 5 sets

l) Plastic table and 4-chair (monoblock) - 1 set

I
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I
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 material are placed in operation and/or use, it will perform 
in the manner as set forth in the Contract.

I
I

I

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.

I
I
I
I

I

I
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I PARTI ■ TECHNICAL SPECIFICATIONS

GW - GENERAL WORKS

EW-1.0 GENERAL

I
I

This section covers the technical and associated requirements for the Supply, 
Delivery, Installation, Test and Commissioning of 1 X 60 kW and 2 X 100 kW 
Modular Diesel Gensets, Associated Electrical Equipment and Balance of Plant 
for Paly DPP.

It is not NPC’s intent to specify all technical requirements nor to set forth those 
requirements adequately covered by applicable codes and standards. The 
Supplier shall furnish high quality diesel generating set and its associated 
electrical equipment meeting the requirements of this specification and industry 
standards.

All electrical equipment shall be installed in accordance with the relevant 
sections of this specification. The Supplier shall submit all related drawings and 
document deemed necessary, prior to the execution of the work, subject to the 
approval of NPC.

The works shall be performed and completed in a workmanlike manner in 
accordance with generally accepted modern engineering practice.

I 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:

I
I

1. Supply, Installation and Test of 1 x 60 kW and 2 x 100 kW, 480V, 3- 
phase, 60Hz AC Generators and associated auxiliary electrical 
equipment including grounding materials;

2. Supply, Installation and Test of Generator Control and Protection Panels 
(GCPP) for 1 x 60 kW and 2 x 100 kW D/G sets equipped with 
monitoring, metering, control, protection and synchronizing 
equipment/devices:

3. Supply of One (1) Spare Circuit Breaker each lor 60 kW and 100 kW D/G 
Set rating:

4. Supply, Installation and Test of 1 x 75 kVA and 2 x 150 kVA, 
480V/13.8kV, 3-Phase, 60Hz Generator Transformer:

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

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 Hardware/ 
Materials;

10. Supply, Laying and Test of Power, Control and Instrumentation Cables 
including 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 and Power System;

14. Supply and Installation of Cable Tray and Conduit System;

15. Supply and Delivery of Special Tools:

16. Dismantling, Relocation, Re-installation, Re-connection & Test of one (1) 
existing Generator Control and Protection Panel (GCPP) for 90 kW D/G 
set;

17. Dismantling, Relocation, Re-installation, Re-connection & Test of existing 
3 X 37.5 kVA, 240 V / 13.2 kV, 1-Phase, 60 Hz Generator Transformer 
(connected in bank);

18. 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

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

In addition, the following shall be provided by the Supplier:

1. Provision of services of highly qualified and competent engineers for the 
direct supervision during the test and commissioning of all supplied 
equipment.

2. Submission of drawings and documents i.e. Equipment Manufacturer's 
drawings, Operation and Maintenance Manuals, etc.
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3. Conduct inspection to verify and assess the extent of the related and 
incidental works needed to implement the project competently and 
efficiently.

The Supplier shall bear full responsibility that the equipment has been designed 
and fabricated in accordance with all codes, standards, and applicable 
governmental regulations and performs under the conditions and to the 
standards specified herein.

The equipment to be furnished shall be complete, with all parts in excellent 
working conditions, of new and high grade materials and produced with first 
class workmanship. All materials though not expressly called for in this 
Specification but are necessary for the complete and proper operation of the 
diesel generator shall be furnished by the Supplier at no additional cost to NPC.

EW-3.0 CODES AND STANDARD

The equipment furnished shall be in accordance with, but not limited to, the latest 
issues of the following codes and standards, including all addenda. In effect at 
time of purchase order unless otherwise stated in this specification:

ANSI/iEEE American National Standards Institute and/or Institute of Electrical 
& Electronic Engineers

C37.60 Requirements for Overhead, Pad-mounted, Dry Vault 
and Submersible Automatic Circuit Reclosers and 
Fault Interrupters for AC Systems 

C57.12.20 Standard for Overhead-Type Distribution 
Transformer SOOkVA and Smaller: High Voltage 
34500V and Below; Low Voltage, 7970/13800Y V 
and below

NEMA National Electrical Manufacturers Association

I
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 SOOVolts 
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
83

Rubber-Insulated Wires and Cables 
Thermoplastic Insulated Wires and Cables
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I

I
I

I

I

508A Industrial Control Equipment 
1063 Machine Tool Wire (MTW) for Stranded Conductor 

Only

I EC

NFPA

ASTM

ISO

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 and Cables

American Society for Testing and Materials

International Standards Organization

9001

9002

Quality System Model for Quality Assurance in 
Design/Development, Manufacture and Testing 
Quality System Model for Quality Assurance In 
Production. Installation & Servicing

PEC Philippine Electrical Code

The latest edition of each standard shall mean the latest edition available at the 
dale 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.

I
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Standards listed in the equipment specification are used mainly for NPC’s 
references. Other Internationally known standards however, shall also apply, 
provided such standards are equivalent in all respect to the standard prescribed 
and to the specific requirements described in the individual equipment 
specification. The Supplier shall submit copies of such standards for NPC’s 
review and approval.

EW-4.0 GENERATOR AND AUXILIARIES 

EW-4.1 AC Generator

EW-4.1.1 General

This specification covers the technical and associated requirements for the 
supply of diesel generator and associated auxiliary equipment, complete in every 
respect suitable for safe and satisfactory operation of the equipment.

EW*4.1.2 Design Characteristics

The continuous load capability of the generator shall be the specified nominal 
rating measured at the terminal. However, the generator shall be designed for 
continuous operation under normal conditions for 110% of its rated capacity 
without exceeding temperature rise in accordance with ANSI standard or 
equivalent applicable standard.

The generating sets shall be designed to meet the local conditions as specified 
in clause GW*3.0 of the General Works specifications.

The generator design characteristics shall be as follows:

Type :

Rated Continuous Output 

Number of Phase

Power Factor 
Frequency, Hz

Angular Speed, rpm

Voltage, V

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% 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 500kW and below shall have a single or double bearing 
design. However, generators rated above 500kW shall adopt a double bearing 
design.

Design shall be such as to protect mechanical, electrical and thermal damage 
due to vibration. 25% over speed, or voltages and temperature at 10% overload.

EW-4.3 Space Heaters

Space heaters shall be installed on the generator frame to maintain temperature 
of the entire generator above the dew point while not in use. Power supply shall 
be 120/240VAC 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 l22t not exceeding 30 where:

U is the negative phase sequence per unit current

t is the time in seconds.

EW-4.5 Parallel Operation

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

EW-4.6 Generator Stator

EW-4.6.1 Stator Frame

The stator frame shall consist of strong housing built by electrical welded steel 
plates of suitable thickness which have a sufficient degree of sturdiness to 
prevent the occurrence of undue noise or vibration and shall be explosion proof.

The supply shall include the bedplate, foundation bolts and all other embedded 
steel parts necessary for erection works.
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EW-4.6.2 Stator Core

The Stator core shall be constructed from the highest grade silicon steel sheets 
for the lamination. Special attention shall be paid to the insulation of the 
lamination and to the finishing of the edges after stamping.

The stator core lamination shall form several segments, separated by vent ducts 
and each segment shall be perfectly compacted to avoid vibration.

EW-4.6.3 Stator Winding

The stator winding of copper materials shall be formed by coils with Class H 
insulation. Each coil shall be composed by insulating with thermo setting resin 
base insulation in order to prevent the mica migration phenomenon. During 
manufacturing, the coils shall be subjected to special treatment to prevent air 
intrusion between single conductors and insulating materials.

The part of the coil to be embedded in the slots shall be varnished with semi
conducting varnish, in order to distribute in a uniform manner, the potential 
gradient and to eliminate the potential difference between the slots wall and the 
coil surface.

The stator coils shall be adequately clamped with external rings to prevent any 
deformation or damaged in case of short circuit at the stator terminals. The coil 
end clamp device and covers shall be designed so as to avoid vibrations and 
minimize additional losses.

Temperature detectors shall be provided in the stator slots and at the end of the 
ventilating ducts arranged to receive heat from the hottest spot of the windings 
with appropriate contacts for monitoring, alarm, detection and 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.

EW-4.7 Generator Rotor

EW-4.7.1 Rotor Core

The rotor core shall be made of one solid forgoing with high mechanical strength 
characteristic and designed to have a large margin between the critical and 
running speeds (both normal and overspeed). The rotor forging shall be fully 
examined by radiographic and ultrasonic techniques to determine its soundness.
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EW-4.7.2 Rotor Winding

The choice of materials for winding and the design, manufacture and fitting of the 
winding coils shall be such as to prevent and avoid permanent deformation of the 
winding during service, considering the conditions of operation. The Supplier 
shall show how their design of the rotor winding accommodates thermal 
expansion and how damage to insulation is prevented in condition of thermal 
cycling of the rotor considering the rotational forces involved. The rotor shall be 
tested at overspeed and carefully inspected before assembling into the stator.

EW-4.8 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 toad and full load. The regulator shall be totally solid state 
design which includes electronic voltage build-up, volts per Hz regulation, three 
phase sensing, over-excitation protection, loss of sensing protection, 
temperature compensation, shall limit voltage overshoot on startup and shall be 
environmentally sealed.
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EW-4.8.3 Design Consideration for Excitation System

The excitation system shall be designed for “manuai" and “automatic’’ voltage 
control with AVR unit. The equipment shall be mounted in the excitation cubicles. 
Voltmeter and ammeter shall be provided for generator DC excitation 
parameters.

All electrical equipment/devices, electronic and control circuits in modular form 
shall operate satisfactorily within the supply voltage limits and tested according 
to the required insulation levels.

All components shall be tropicalized and all printed circuit board for electronic 
circuits shall be sealed with suitable resin resistant for tropical conditions.

EW-4.9 Generator Control and Protection Panel (GCPP)

The Generator Control and Protection Panel to be furnished shall be suitable for 
remote and local operation including indication functions necessary for 
monitoring, metering, control and protection of the diesel generating sells. 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.

1. Protection and Control

The protection relay system shall be designed to bring the unit to automatic 
opening of breaker for electrical fault according to calculated tripping 
parameters.

The protection scheme shall be provided with adequate number of 
input/output contacts of suitable rating to carry out the prescribed tripping 
functions, alarm Indication, fault recording function and supplementary 
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. TTie Supplier may offer different protection scheme in which based 
on his experience is suitable for the specified rating of the Diesel Generator 
set/s.

2. Monitoring and Metering

All indicating instruments shall fulfill the requirements for accuracy class 
0.3 except for the frequency meter which shall have +0.01 Hz.
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The panel shall be equipped with the following minimum required metering 
devices and indicating instruments:

a. Metering (current, voltage, power (kW, kVAr), energy, frequency, 
power factor) capable to measure single and three phase parameters 
through respective control switches;

b. Event Recorder (to be able to capture the latest events):

c. Data Logger (ail data is stored in non-volatile memory so that 
information is retained even when power to the unit is lost);

d. User Programmable Fault Reports; and

e. Other metering and indicating instrument as specified in Mechanical 
Work Specifications.

3. Synchronizing Module

The panel shall be equipped with functions for manual and automatic 
synchronization and load sharing, selector switch, (automatic, manual, and 
off), and the necessary indicators, metering, and other required 
appurtenances.

The Protection, Control, Monitoring and Metering of the GCPP should still 
be capable of operating when synchronizing for either automatic or manual 
mode of the synchronizing module.

The Supplier may offer different synchronizing module in which based on 
his experience is suitable for the specified rating of the Diesel Generating 
sets.

All interface devices and other accessories whether or not expressly called for or 
indicated on the bid drawings but are necessary for the remote control and 
synchronization function of the new diesel generating unit shall be provided by 
the Supplier. All instruments, scales, relay coils contacts and other features shall 
be suitable for the apparatus controlled or for the purpose intended.

All DC and AC power supply required for annunciation, control, monitoring and 
protection of the system shall be integrated in the GCPP. The power and 
voltage requirements wilt be determined by the manufacturer in accordance with 
the ratings and consumption of its equipment/device.

The Supplier may offer a generator control and protection panel with proprietary 
standard design of the manufacturer containing the required functions suitable to 
the offered generating sets.
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EW-4.9.1 Panel Construction

The panel shall be constructed from a minimum of 2.0 mm thickness steel sheet 
with edges formed into a rectangular pattern welded steel sheets so that each 
section is rigid, self-supporting and enclosed. It shall be adequately protected 
and suitable for indoor and outdoor application and all climate condition.

The panel shall be labeled with ISO symbols and comply with IP 65 for external 
environmental resistance and IP 44 and NEMA 12 for the resistance of the 
internal sealed modules.

The panel shall be designed with dimensions not to exceed the size shown on 
the Bid Drawing.

EW-4.9.2 Fault Annunciator System (Alarm System)

The annunciator system shall distinguish any abnormal conditions during 
operation by means of visual and audible warning. It shall be of modular design, 
preferably microprocessor-based designed for operation on a DC supply. It shall 
consist of window cabinets, mounting chassis, plug-In assemblies, flashers, 
alarm relays, Isolating relays, lamps, test buttons, acknowledged and reset 
buttons. Each alarm relay shall have an auxiliary relay with multiple contacts for 
local alarm and spares. In addition, group alarms for engine-generator and 
transformer shall be available.

The supply voltage for the annunciator system shall be monitored and must give 
an alarm in case of interruption of the alarm equipment power supply. All DC 
and AC power supply required for annunciation, control, monitoring and 
protection of the system shall be an integral part of the GCPP.

EW-4.9.3 Communication Ports

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.

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.
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EW-4.9.5 Nameplate

I
I

I

The panel shall be provided with adequately sized nameplate made of black 
surface exposing the while core. In addition, each piece of equipment mounted 
on or inside the pane! shall also be provided with nameplate for easy and 
convenient identification.

EW-4.10 Generator Circuit Breaker

The generator circuit breaker shall be as stated in the Technical Data Sheets. 
Circuit breakers with a rating of 800 A and above shall be of the Air Break Type, 
spring storage device powered by a 125 VDC motor, suitable for hand operation 
and provided with an appropriate tripping mechanism to be actuated by the 
protective relays.

Circuit breakers with a rating below 800A shall be of the Molded Case Type, 3- 
pole with 240 VAC control mechanism and auxiliary switch and 12/24 VDC 
equipped with electronic shunt trip mechanism. The circuit breaker shall be 
capable of "switching-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.

I
EW-4.11 Equipment Wiring

Equipment Interfaced wiring shall be 600V, stranded copper with thermo-plastic 
insulation and shall comply with the requirements of IPCEA standard. Minimum 
size shall be 2.0 mm2 or larger for control circuit except annunciator wire which 
shall be 1.2 mm2 or larger. The minimum size of current transformer wire shall 
be 3.5 mm2.

All wiring shall be neatly run marked at both ends and securely fixed in such a 
manner that whenever practicable, wiring can be easily identified and checked 
against diagram.

The panel shall be provided with earth wiring and connection to create an 
environment that meets the requirements of electromagnetic compatibility.

EW-4,12 Equipment Grounding

All major equipment such as generator, transformer, generator control and 
protection panels, and all other metallic parts shall be equipped with at least two 
(2) terminals or suitable grounding pads of adequate size to accommodate at 
least two fixing screws for proper connection to the grounding conductors or 
ground connections to the plant existing grounding system as required.
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I

I

EW-4.13 Spares Parts and Tools

Spare Parts and Tools for the generating sets and its auxiliaries shall be supplied 
by the Supplier in accordance with the requirements specified in the General 
Works Specification and Part ll-Technical Data Sheets.

If found not applicable to the proposed equipment model/design, the Supplier 
shall submit a Manufacturer’s certification indicating that the spare parts and 
standard/special tools listed is not applicable to the equipment being offered.

However, NPC reserves the right to request the Supplier to provide the same or 
its equivalent if it is determined as deemed necessary during the evaluation, 
checking and review/approval of the final lists to be submitted by the Supplier 
during the Contract Stage at no cost to NPC.

EW>4.14 Inspection and Testing

EW-4.14.1 General

The Supplier shall carry out at his own expenses and all tests necessary to 
ensure the satisfactory design and manufacture of all equipment is in 
accordance with NFPA 110 to show it is free from defects and will start 
automatically and could operate efficiently at full load.

The Supplier shall include in his bid the cost of test and commissioning of the 
diesel generating set. Hence, the Supplier shall bear full responsibility that the 
equipment has been properly installed, tested and commissioned in accordance 
with the manufacturer’s recommendation, applicable codes and standard 
required including ali applicable government rules, regulations and ordinances.

EW-4.14.2 Shop Test

Routine, design, quality and conformance test and other necessary tests shall be 
performed in accordance with ANSI Standard or equivalent lEC Standard. 
Design tests is required if the equipment is Supplier's new design or previous 
design with significant design changes. In this case, certified test report of 
duplicated production type is acceptable.

The Supplier shall make all preparation for tests and provide the required test 
apparatus and personnel and shall notify NPC in advance of the test schedule.

The test methods, measurements and computation shall be in accordance with 
the latest applicable requirements of ANSI and lEC standard and shall be 
submitted for NPC’s approval.
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I

EW-4.14.3 Routine Test

The following Routine Test shall be conducted on the alternator at the workshop:

1. For the generator armature, generator field, excited armature and exciter 
field:

a. Measurement of Resistance
b. Measurement of Insulation Resistance
c. High Voltage Test

2. Phase Sequence Test and Voltage Balance Check:

3. Open Circuit Characteristics with generator line voltage recorded against 
exciter field current;

4. Short Circuit Characteristics with generator current recorded against exciter 
field current;

5. 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.

EW*4.15 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:

1. Documentation for Electrical System such as the following:

a. Single Line Diagram showing the Diesel-Generator Set and related 
equipment including basic equipment data;

b. Outline drawings showing all critical dimensions and weights;

c. Schematic and wiring diagram of all power and control circuits for the 
engine-generator set and auxiliary equipment showing interconnect 
points and logic diagrams;

d. Engine-generator Control and Protection panel;

e. Section and detail drawings of cable terminations and connections.

2. Brochures/Catalogues of the AC Generator and GCPP;

3. Manufacturer's Technical Data Sheets of the AC Generator and GCPP in 
accordance with EW-14.3;
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4. Service Manuals and Parts Books

a. Operating Instructions - with description and illustration of all 
switchgear control and indicators and engine and generator controls 
and indicators.

b. Parts Books - that illustrates and list all assemblies, sub-assemblies 
and components, except standard fastening hardware (nuts, bolts, 
washer, etc.)

c. Preventive Maintenance Instructions - on the complete system that 
covers the daily, weekly, monthly, bi-annual and annual maintenance 
requirements.

d. Routine Test Procedure - for ail electronic and electrical circuits and 
for the main AC generator.

e. Troubleshooting Chart - covering the complete generator set 
showing description of trouble, probable cause and suggested 
remedy.

5. Certified Design and Routine Test Results; and

6. Field Tests to be performed and Certified Test and Inspection Reports duly
signed and witnessed by NPC representative.

I

I

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 Sid. C57.12.20.

EW-5.2 Technical Description

The transformer(s) covered by this specification is (are) for use in an electric 
generating station. The application details are stated in the Technical Data 
Sheets.

EW-5.3 Design Requirements 

EW-5.3.1 Rating

Transformer rating, specified in the Technical Data Sheets shall be the basis of 
the Supplier’s guarantee as to performance and temperature rise. The ratings 
indicated are based on actual load requirements at the service and operating 
conditions specified herein.

I
I
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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 aocordance with all cyclic loading 
duties as specified in lEC 60354. The overload capability of any auxiliary 
equipment such as bushings, LTC’s, CTs, oil expansion tanks, leads, etc. shall 
not be less than the transfonner 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.

Failure of the Supplier to completely fill- in all the information needed for proper 
evaluation by the NPC shall be a ground for rejection of his bid.

The transformer shall be designed for the most economical loss ratio (copper 
loss/iron loss) for the application as specified in the Technical Data Sheets for 
the transformer.

EW-5.3.7 Impedance and Reactance

The impedance and reactance shall be stated in the Proposal.

I
I
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EW-5.3.8 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.

I

Eauivalent Two-winding, kVA Average Sound Level. dB
1-50 48

51-100 51
101-300 55
301-500 56

750 57
1000 58
1500 60
2000 61
2500 62

I
I

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.

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.

I
I
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EW-5.4.2 Cores

I
I

Cores for the transformers shall be constmcted 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, heal 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

I
I

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 bam'ers shall be provided between windings and core and between 
high and low voltage windings. End coils shall have extra protection against 
abnormal line disturbances. Permanent current-carrying Joint for splices shall be 
welded or brazed, properly formed and finished, and Insulated to conform to the 
basic insulation.

Winding conductor shall be free from scars, burrs and splinters and shall be 
uniformly insulated. Permanent current-carrying joint for splices shall be welded 
or brazed, properly formed and finished, and insulated to conform to the basic 
insulation.

The completed assembly of core and coils shall be vacuum dried, immediately 
impregnated and immersed in dry oil. They shall be adequately braced to 
withstand ocean shipment, short-circuit forces and earthquakes.
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EW‘5.4.4 Bushing

All porcelains used in bushing shall be wet process, homogenous, and free from 
cavities or other flaws. The glazing shall be uniform in color and free from blisters, 
burrs and other defects. All porcelain parts shall be one piece. The bushings of the 
same rating shall be interchangeable.

Bushing up to 110 kV BIL shall be porcelain bulk type whereas bushings above 110 
kV BIL shall be condenser-type. In the latter case, the bushing shall be provided 
with capacitance test tap.

Bushings shall have the continuous current-carrying capacity necessary to carry the 
full 65°C rise current. The bushings shall also be capable of carrying overload 
currents as required by EW-5.3.4.

The terminal pads shall be of high conductivity bronze or copper and shall be plated 
with hot flowed electro silver or electro-tin. Whenever a larger terminal pad is 
required for higher current rating, the mounting holes shall conform to NEMA 
Standards.

TTie HV and LV terminations of the generator step-up transformer shall be fitted with 
suitable insulating shroud. The insulating shrouds shall be manufactured through dip 
moulding process and shall be made from flexible polyvinyl chloride (PVC) material, 
suitable for low voltage to high voltage applications. The insulating shroud shall be 
flame retardant, conforming with the UL 94 Standards. They shall be type tested for 
electric strength in accordance with lEC 60243 -1 or approved equivalent standards.

EW-5.4.5 Gasket

I
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. 
Ail bolted transformer tank or accessory openings shall be gasketed.

EW-5.4.6 Tank

I
I

I
I

The transformers shall be housed in a steel tank with all permanent joints 
molded, backed up by a sturdy steel structure as required to obtain the desired 
rigidity and strength. The material shall be of high grade steel plate having good 
welding qualities. All seams, flanges, lifting and jacking lugs, braces and other 
parts attached to the tank shall be welded. No rivets shall be used. The cover 
shall be bolted type. The tank shall be able to withstand an internal pressure with 
oil at operating level.

All openings such as joint between the case and cover, bushings insulation 
mountings, etc., shall have welded on flanges to provide gaskets surfaces and 
allow for bolt holes. No bolts shall pass to the inside of the case and cover. 
Flanges shall have gaskets which will remain oil-light and will not deteriorate 
under severe conditions. The tank wilh radiator fitted shall be tested for leaks 
before painting.
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For station service transformer, if to be provided, the transformer tank shall be 
made of steel. It shall be of sealed-type construction with a steel cover. The tank 
cover shall be provided with a reusable gasket. The tank cover shall be 
grounded to the tank body using a copper strap adequately sized for the short - 
circuit of the transformer. The tank shall be provided with a tank grounding 
connector located near the base of the tank. The connector shall be eyebolt- 
type, made from tinned copper alloy material. Standard support lugs shall be 
provided on the tank wall for securely mounting the transformer on the pole. The 
type support lug to be provided corresponding to the transformer size shall be as 
shown in IEEE Std. C57.12.20, latest revision. Lifting lugs shall be pemianently 
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.

EW-5.4.7 Radiators

I

Radiators, if to be provided, shall be bolted to the main transformer tank and 
readily detachable. Isolation valves shall be fitted to the tank to permit radiator 
removal without draining the main tank. Separate filling plugs, air bleed plugs 
and drain plugs shall be fitted to each radiator section. Radiators shall be 
galvanized externally prior to etching and painting. Particular attention shall be 
given to their internal cleaning and painting to ensure that the radiators arrive in 
a serviceable condition. All radiators shall be completely sealed with blanking 
plates and neoprene seals for transport. They shall be thoroughly dried before 
shipment.

EW-5.4.8 Hardware

All energized hardware, i.e., bolts, nuts and washers shall be made of tinned 
copper alloy material such as silicon bronze or equivalent. All other hardware 
shall be hot-dip galvanized.

EW-5.5 Fittings and Accessories

The following transformer accessories shall be included:

1. HV/LV Bushing
2. Oil Level Indicator
3. Oil Sampling Plug
4. Oil Drain Valve
5. Oil Temperature Indicator
6. Pressure Relief Valve
7. Lifting Lugs
8. Anchor Bolts
9. Earthing Terminals
10. HV/LV Insulating shroud
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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 lapping 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.

EW-5.7 Standard and Common Tools

The Manufacturer of transformer shall provide standard/common tools for use in 
the installation of transformer.

EW-5.8 Tests

I
All tests shall be performed as per latest revision of ANSI C57.12.90 Factory 
Test shall include, but not limited to the following:

EW-5.8.1 Routine Test

1. Ratio, Polarity and Phase Relation Test
2. No Load Losses and Excitation Current at rated Voltage and Frequency
3. Induced Potential Test (Low-frequency Dielectric Test)
4. Mechanical (Leak Test)

EW>5.8.2 Design Test

I Winding Resistance Measurement Test 
Impedance Voltage and Load Loss Measurement 
Temperature Rise

I
NATIONAL POWER CORPORATION VI-EW-21



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS. ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

Lu2P21Z1210Se

I

I

4. Lightning Impulse
5. Audible Sound Level
6. 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. Check level and alignment of the installed transformer
2. Check tightness of connections and fastenings;
3. Check proper grounding;
4. Check oil level monitors, nameplate, vent plugs:
5. Check wire and cable connections;
6. Check cable glands and entrance; and
7. Check on the proper installation of transformer accessories.
8. Winding resistance
9. Insulation Resistance
10. Transformer Turns Ratio
11. Dielectric Test

I

EW-5.9 Failure to Meet Guarantees

Depending on the requirement stated In the Technical Data Sheets, the 
transformer will be tested for compliance with the Manufacturer’s guaranteed 
losses. If the transformer losses, as determined by test, at rated voltage, 
frequency and 100% rated kVA exceed the guaranteed total losses, the excess 
in losses shall be evaluated at the following rated cost and the resulting amount 
shall be deducted from the contract price.

S « 2[(Nl-l)(Nlm-Nlo) + {Ll)(Lim-Llo)I

Where:

S
Nl-l
Nlm

Nlg

Ll
Llm
Llg

Amount to be deducted from the Contract Price
Cost of No load losses equivalent to Php 300A/Vatt
Measured no-load losses expressed in Watt
Guaranteed no-load losses as stated on the Technical Data
Sheets
Cost of Load Losses equivalent to Php 250/Watt
Measured load losses expressed In Watt
Guaranteed load losses as stated on the Technical Data Sheets
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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. Brochure/Catalogues of the Transformers;

2. Manufacturer’s Technical Data Sheets of the transformer In accordance 
with EW-14.3;

3. Outline drawings of transformer and accessories showing the following:
a. General Dimensional Drawing
b. Sectional Drawing
c. Nameplate Drawing
d. Marshaling box with connection diagram

4. Description and instructions covering the installation, operation and 
maintenance of the transformer and accessories;

5. Duly signed Routine Test Results; and

6. Field Test to be Performed and Certified Test and Inspection Reports duly 
signed and witnessed by NPC representative.

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.
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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.

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 meta! 
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 
padlockable internally hinged door and shall include a thermostatically controlled 
healer.
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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 
ultraviolet 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.

EW-6.1.8 Surge Arrester Bracket

An earthing strap shall be

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.

A nameplate shall be provided using a non-ferrous material or stainless steel, 
with the following information;

1. Manufacturer’s Name
2. Serial Number
3. Rated Maximum Voltage
4. Rated Continuous Current
5. Rated Interrupting Current
6. Rated Impulse Withstand Voltage

EW-6.1.10 Operating Mechanism

A low voltage system supplied from a battery or voltage transformer may be 
used to operate a closing mechanism. Tripping energy shall be supplied from a 
spring mechanism automatically tensioned when the recloser is closed.

Internal batteries used to operate closing mechanism shall not dependent on 
recloser load current to maintain its state of charge.

The recloser shall incorporate provision to be manually operated using a 
standard operating stick in the event of failure in the electrical control system.
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EW-6.1.11 Bushing

I

The HV bushing shall be of high quality glazed porcelain, or cyclo-alipathic epoxy 
resin having a creepage 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.

EW-6.1.14 Control Design Features

The design of the control shall include the following:

1. Relay Module
2. CPU Module
3. Power Supply Module
4. Communication Interface Module
5. Front Operating& Display Module
6. Ethernet /USB / Wi-fi / Fiber Optic/RS 232 Communication Module

The panel includes an LCD that shall allow customizable display for viewing 
operational data of the control. The LCD shall include complete metering 
information including all current, voltage and power values along with trip values 
for ail profiies. All modules should be replaceable on site without removing the 
recloser controller unit.
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Local Control and Indication

The recloser shall be equipped with the following local operation features 
through push-buttons operation:

1. Trip (with no reclosing)
2. Close (Single Shot)
3. Auto reclose ON/OFF
4. Local remote operation
5. View trip Sequences and status information

SCADA Operation and Indication

The recloser is required to be controlied and operated using a remote compatible 
PC with phone modem and applicable software via DNP 3.0 communication 
protocol.

As a minimum requirement, the foilowing 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.

9.

10. 
11. 
12.
13.

14.
15.

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 
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.
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If the fault is of a transient in nature, the equipment shall remain closed, and the 
operating mechanism shall automatically reset.

The number of operations to lockout shall be adjustable in any combination of 
instantaneous and time-delayed trips up to a minimum of four with a minimum 
dead time of 0.5 seconds for the first operations.

The Automatic Circuit Recloser shall be mechanically and electrically trip free. 
Any applied close signal, either mechanically or electrically, shall not inhibit the 
recloser from tripping on the programmed time-current curve.

Close and trip capacitors shall be used to store the necessary energy for 
operating the recloser. Only the dose 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. Directional Overcurrent and Earth Fault Protection
2. Instantaneous and AC Time Overcurrent Protection
3. Under/Over Voltage
4. Under/Over Frequency
5. Harmonics Protection
6. Negative Phase Sequence Protection
7. Auto Change Over Protection

All other protections specified in the Technical Data Sheets (TDS).

The controller shall include a sensitive ground/earth fault trip feature that will 
provide tripping of the recloser after a programmable, definite time for ground 
currents below normal ground minimum trip levels. The feature shall have a 
programmable operation to lockout and reclose intervals independent of the 
ground settings. This feature shall be independently selectable for each 
protection profile.

A sequence coordination feature shall be included to allow the control to step 
through selected operation in the operating sequence without tripping.

The control 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.
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EW-6.1.17 Safety Features

The control software shall have a programmable security code to limit access of 
control programming functions to authorized personnel.

EW-6.1.18 Metering

The control shall provide instantaneous and demand metering 
programmable integration intervals for the following minimum functions;

with

1. Real, Reactive and Apparent Power for each phase and total
2. Power Factor for each phase and total
3. Voltage magnitude for each phase
4. Current Magnitude for each phase and neutral
6. Positive and Negative Sequence Voltages (magnitude and phase)
6. Positive, Negative and Zero Sequence Currents (magnitude and phase)
7. Power Quality Monitoring (TDD up 15th Harmonics, HDD Up to 15th 

Harmonics, Voltage Sags & Swells,)

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.

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.

Ail Recloser shall be properly configured, calibrated, and set at factory prior to 
delivery based on the desired initial pick-up current trip setting requirement of each 
site at present and/or forecasted load data to be provided by SPUG.
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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 syslem(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 cam’ed out and shall be in accordance with the production 
test set out in Section 7 of ANSI/IEEE C37.60.

EW-6.1.23 Data and Information to be Submitted After Award of Contract

The following documents shall be submitted after award of contract for NPC's 
review and approval prior to procurement and installation of the supplied 
equipment and materials:

1. Brochure/Catalogues of the Automatic Circuit Recloser;
2. Manufacturer’s Technical Data Sheets of the Automatic Circuit Recloser in 

accordance with EW-14.3;
3. Outline drawings of Automatic Circuit Recloser and accessories;
4. Schematic and Wiring Diagram;
5. Description and instructions manual covering the installation, operation and 

maintenance of the transformer and accessories;

The instruction manual to be provided shall include the following:

• A schematic diagram and component layout of all printed circuit 
boards

• A detailed list of all component and parts including manufacturers 
part numbers

NATIONAL POWER CORPORATION VI-EW-30



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210Se

I

• A detailed description of the circuit operation including block 
diagrams

• A comprehensive trouble-shooting guide to assist in fault-finding
6. Duly signed Routine Test Results; and

7. Field Test to be performed and Certified Test and Inspection Reports duly 
signed and witnessed by NPC representative.

EW-6.2 Fuse Disconnect Switch with Lightning Arrester Combination

This specification covers the 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.

Fuse Cut-Out

Fuse cutouts shall be satisfactory use in a tropical climate with high relative 
humidity. The cutouts wiil be mounted by means of steel brackets on steel poles 
cross arms.

The cutouts are intended for use with buttonhead-type fuse links and must be 
able to accommodate fuse links meeting the interchangeability requirements of 
ANSI standard. The cutouts to be supplied shall include the following;

1. Fuse Support Assembly
2. Fuse Holder Assembly
3. Mounting Bracket
4. Lock Washers

Fuse Link

The fuse link to be supplied shall be universal buttonhead 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.
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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 creepage 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.

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:

1. Pilferage Proof
2. Tamper Proof
3. Wrong Wiring Alarm
4. Current Flow display
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5.

6.
7.
8. 
9.

Can withstand the temperature of -20°C to +70°C 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.

EW-6.4 Bus Conductor and Line Hardware/Materials

This specification covers the technical and associated requirements for stranded 
aluminum bus conductors and line hardware for use in various diesel power plant 
switchyards.

All line hardware/materials shall meet the performance requirements application 
criteria and manufacturing tolerances passed ANSI CBS. 1-1979 - America 
National Standard for Galvanized Steel Bolts and nuts for overhead line 
construction.

EW-6.4.1 Technical Characteristics and Requirements

Describe herein is the general specification of the Bus conductor, line materials 
and equipment to be supplied for this project.

Stranded Conductor

All wires of the stranded conductor shall be concentrically stranded. The wires in 
each layer shall be evenly and closely stranded around the underlying wire(s). 
The tension in Individual wires in a layer shall be sufficient to hold each wire 
firmly In place with only enough strand separation to prevent crowding at the 
time of stranding and during installation. All steel and aluminum wires shall lie 
naturally in their position in the stranded conductor and, when the core and/or 
the aluminum wires are cut, the wire ends shall remain in position or be readily 
replaced by hand and then remain approximately in position.

The aluminum shall be of the higher purity commercially obtainable which shall 
not be less than 99.5%. The type of conductor to be supplied shall be stated in 
the Technical Data Sheets and shall be manufactured according to the 
applicable ASTM or equivalent lEC standards.

The completed conductor shall be smooth, free from nick, burrs, aluminum or 
steel particles, dirt and excessive die grease. The conductor shall be absolutely 
free of copper dust and copper particles.
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Clamps

Aluminum strain clamps and suspension clamps for aluminum conductor, if 
required in the Technical Data Sheets, shall have its clamp bodies and keeper 
pieces, made of high strength and heat-treated cast aluminum alloy. Cotter bolts, 
U-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 
manual 72 “Design of Steel Transmission Pole Structures". The materials shall 
meet ASTM A-570 specification (36 KSI min. steel strength) while the 
galvanizing shall be in accordance with ASTM A-123 specification.

Insulators

Insulators to be utilized in the project shall be in accordance to ANSI Class 55-3 
for pin. Class 52-1 for suspension. Class 53-2 and Class 53-4 for spool standard 
as to material, ultimate tensile strength, leakage, distance, etc.

Line Hardware

Line hardware shall be made either of aluminum alloy, malleable Iron or ductile 
iron with tensile strength in accordance with ANSI standard.

Bolts

All bolts such as carriage, double arming, oval, machine, etc. shall be hot dip 
galvanized as per ASTM A-153.

EW-6.5 Maintenance Toois

The following lineman’s tools shall be provided by the Supplier for the 
maintenance in the switchyard area:

item
No. Description Qty. Unit

1
Telescopic Hot Stick with Tip Lock Features, 
Material: Epoxy glass
Minimum Length; 35 ft.
No. of Sections: 8

1 set

2
Lineman’s Rubber Gloves
Size: 14"
Maximum Usage: 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
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Item
No. Description Qty. Unit

4
Positioning Strap, Nylon
Maximum Length: 2.0m
Minimum Length: 1.3m
Adjustable Range: 0.7m

1 set

5 Heavy Duty Hard Hat with strap & NPC 
(Passed Safety Standard) 3 pcs

EW-7.0 POWER, CONTROL AND INSTRUMENTATION CABLES

This specification covers the technical and associated requirements of power, 
control and instrumentation cables, and medium voltage power cable for use in 
switchyards.

All cables shall be designed to withstand the short-circuit condition and voltage 
drop of 3% (maximum).

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 
cun-ents in the conductor and sheath related to the existing fault levels.

The cables and its accessories shall be manufactured to fulfill the requirements 
when operating with full load or at any load factor.

EW-7.1.1 Insulation

Insulation shall be of the type specified in the Technical Data Sheets.

EW-7.1.2 Jacket

A tough, ozone, low chlorine, heal, 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.
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EW-7.1.4 Application

All cables shall be suitable for installation in cable tray, conduit, trench, 
underground duct In wet and dry locations, and above ground raceway in damp 
and dry locations.

EW-8.0 GROUNDING SYSTEM

This specification covers the technical and associated requirements for the entire 
grounding system of the electric generating plants and/or switchyards, required 
to protect persons and equipment, to reduce electromagnetic interference (EMI) 
and to allow safe service and maintenance of the installations. The grounding 
system includes all major and minor equipment such as generator, transformer, 
generator control and protection panel, ground rods, motors, pumps, etc. and 
connections.

All materials and parts which are not specifically mentioned herein but are 
necessary for the safety of operating personnel and safe operation of the plant 
shall be furnished and determined by the Supplier at no additional cost to NPC.

EW*8.1 Technical Characteristics and Design Requirements

EW“8.1.1 General

The ruling criteria in the design of the grounding grid shall be the safety of 
personnel and the proper operation of the electrical equipment during normal 
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.
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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

Grounding cables shall be copper conductor of soft drawn or hard drawn 
concentric stranding bare copper conductor in accordance with the latest revision 
of ASTM B3 and manufactured in accordance with ASTM Specification B8 (class 
B). The copper conductor shall have the characteristics specified in the 
Technical Data Sheets.

EW-8.2.2 Ground Rods

The ground rod shall be copper-covered steel of circular cross section, with a 
nominal diameter of 19 mm and a nominal length of 3 meters.

Each ground rod shall have a conical swaged point at one end and shall have a 
continuous smooth copper covering of at least 0.254 mm thickness molten- 
welded or copper bonded (electro-deposit) to a steel core. The copper clad or 
pressed type will not be accepted

EW-8.2.3 Exothermic Welding Materials

The Supplier shall supply exothermic welding materials for cable-to-cable, cable- 
to-ground rod and cable-to-steel structure grounding connections. The Supplier 
should submit detailed information describing the proposed process.

EW-8.2.4 Grounding Hardware

Terminal Lugs

Terminal lugs shall be one hole, socket type, rounded edge lug, cast of high 
strength corrosion resistant copper alloy. Machine screws, nuts, and washers 
used with the lugs shall be bronze.

EW-8.2.5 Steel Structure Grounding

All generating plant metal parts such as structures, equipment, cable trays, 
fence, etc. shall be connected to the ground grid by suitable ground connections.

If there is any possibility for a conductor to fall down on a steel structure, this 
structure must be connected to the grid with a connection able to sustain the 
earth fault current.
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EW'8.2.6 Equipment Earthing 

Transformer Earthing

The transformer shall be earthed at two points diagonally opposite each other. 
These connections shall be made from two different points of the earthing grid.

Lightning Arrester

Lightning arresters shall be connected to the earthing grid with 50 mm2tin- 
annealed copper conductor.

Power Cables

The lead sheath or armor (shield) of the MV power cables, if to be provided, shall 
be earthed by connecting a flexible braid to the shield. This shall be done at both 
ends of each cable. Cable end boxes shall be earthed with copper cable 
connection on one of the mounting bolts.

Lighting Poles

Poles for lighting shall be connected to the earthing grid with 22 mmztin-annealed 
copper conductor (one connection for each pole).

Other Metallic Structures

Other types of metal structures within the diesel plant area, not mentioned 
thereto, shall be connected to the earthing grid.

Major equipment shall be equipped with at least two (2) terminals or suitable 
grounding pads of adequate size to accommodate at least two fixing screws for 
proper connection to the earthing system.

EW-8.2.7 Powerhouse / Building Earthing

Generally, each electrical device inside the control building/room must be 
equipped with an earthing screw of sufficient diameter for connection to the 
earthing system. The same applies to 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.
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EW-8.2.9 Pipe Earthing

All piping shall be earthed at all service points in an approved manner.

The conceptual design of the grounding system based on the specified 
conditions shall be referred to the bid drawing.

The supply shall include special tools, kits and expandable materials necessary to 
weld the grid joints and ground rod connections by exothermic process, including 
reasonable waste to be expected during installations. Standard grounding 
connectors shall be fixed to metal frames by means of boiled clamps.

EW*6.2.10 Ground Rods

I

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 the discharge current can be safely directed via the down 
conductor to the grounding system.

The air terminal support shall consist of a minimum of 3 meters of galvanized 
iron piping mast. The conductor 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 withstand 
maximum locally recorded wind velocity in the area. The Supplier shall give 
technical details of the protection including mounting and installation details for 
approval.

EW-9.2.2 Down Conductor

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.
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The main copper conductor shall be made of electrical grade copper, with a 
minimum cross sectional equivalent to 50 mm2. The main conductor shall consist 
of copper strands helically bound by a copper tape conductor designed to evenly 
distribute the lightning currents concentrically along the conductor length.

In order to reduce the possibility of dangerous sparking (side-flashing), the down 
conductor route(s) should be as direct as possible with no sharp bends or stress 
points where the inductance, and hence impedance, is increased under impulse 
conditions. The down conductor should not be subject to bends of less than 
O.Smeter radius and shall be secured to the structure by approved metallic 
fastening at least every 2.0 meters.

EW-10.0 LIGHTING SYSTEM

The lighting system covered by this specification shall include all indoor and 
outdoor lighting system of an electric generating plants and/or switchyard. 
Lighting system includes outlets (convenience and power), switches, associated 
conduits and enables, 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 ^he 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

lliumination Level Requirement, iux
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
0. Control building eaves

1.25
1.67

400
300
100
100
200
50
100
200
50
30
100
500
50
10
100
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р. Control Building Fapade Lighting

Administration Building
a. Engineering/Technical Room
b. Administrative Room
с. Manager's Office
d. Disbursing Room
e. Hallway. Corridor. Foyer
f. Toilet/Utility Rooms
g. Eaves
h. Fagade Lighting

As Recommended by 
Supplier

500
500
400
400
50
100
100

As Recommended by 
Supplier

Normal lighting/small power outlet and emergency lighting systems shall consist 
of:

1. 240 VAC, 1-phase. 60Hz, normal station lighting system, including outlets 
(indoor and outdoor) and emergency lighting system (inside control house 
only):

2. Automatic Stand-Alone Emergency Lamp (12 VDC), dual lamp, portable 
type emergency station lighting system for warehouse, door entrances, 
guardhouse. This emergency lighting system must be switched on 
automatically in the event of a lighting failure.

The normal station lighting/small power and convenience outlet system, and the 
automatic stand-alone lamps power shall be supplied from the containerized 
control room’s 240 Volt AC lighting and power panelboard.

Circuits shall be separated between normal lighting, emergency lighting, single
phase outlets.

The plant lighting switching shall be designed as follows:

a. Lighting not normally required during daylight hours shall be controlled by 
photocells and by separate switches from the station lighting/small power 
outlet distribution board.

b. Lighting branch circuits shail 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.
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EW-10.2 Lighting Fixtures, Luminaires and Accessories 

Lighting Fixtures

The Supplier shall submit for approval complete photometry data and type of 
lighting fixture to be installed together with the shop drawings.

All lighting fixtures when installed shall be free of leaks, warps, dents and other 
irregularities.

The hangers, cable, supports, channels, frames and brackets of all kinds for 
safety and proper Installation of lighting fixtures shall be furnished and installed 
by the Supplier at his own expense.

The housing of lighting fixtures shall be fabricated of steel sheet, corrosion 
resistant, good ventilation and easy installation.

The outdoor lighting fixtures shall be rain and dust proof and shall have a high 
quality-sealing gasket.

All lighting fixtures, samples and catalogues shall be submitted for NPC’s review 
and approval prior to the order. No lighting fixtures shall be installed without 
approval of NPC.

Lighting fixtures shall be wired with approved fixture wire, 90°C insulation. Each 
fixture shall be wired to a single point with an adequate slack for proper 
connection. All lighting fixtures shall be protected from damage during 
installation. Any broken lighting fixtures, gloves, receptacles, stems and the like, 
shall be replaced with new parts, at no cost to NPC.

Lighting Luminaires

1. Surface Mounted Type Luminaires

Light Emitting Diode (LED) tube luminaires shall be quick start, electronic 
type ballast with high power factor, easily accessible when the luminaire is 
mounted in position.

When used in damp and wet locations, it shall have an explosion and 
corrosion proof body and sealed.

2. Compact Lighting 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.
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3. Automatic Stand Alone Emergency Lamps

The Supplier shall supply and install the automatic stand-alone emergency 
lamp of the self-contained battery unit as specified herein.
When the AC main supply is interrupted, the lamps shall be automatically 
switched ON with a time delay of 1 second to the battery-powered 
operation. Lamps shall be switched OFF when the batteries are 
discharged at the low-level voltage (below 7.5V). The charging system of 
both maximum-constant voltage and constant current shall be able to 
recharge the completely discharged batteries to their full capacity within 20 
hours or less. The charging system shall cut-off automatically and 
instantaneously upon reaching fully charged state.

Batteries shall be of long life, maintenance free, sealed lead acid type. The 
batteries shall have sufficient capacity to operate the lamps at full luminous 
efficiency for up to 3 hours after failure of the main supply.

Rated input voltage of the automatic stand-alone emergency lamps shall 
be 240 VAC, 1-phase, 60 Hz. Rated Output of the batteries shall be 12 
Volt DC.

4. Street/Perimeter Lighting Luminaires

Street/Perimeter Compact LED Lamp shall be used for illuminating roads, 
parking spaces, perimeter fence area and outdoor equipment areas.

Support for street/perimeter lighting luminaries shall consist of a pole and a 
bracket arm, giving a mounting height of approximately 6m and the arm 
shall overhang by 1.8m. Pole and brackets shall be 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.

EW-10.3 Switches and Single Phase Outlets

EW-10.3.1 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. Ail 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 wail 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

All outlets shall be provided with separate earthing pins connected to the 
yellow/green part in the feeder cable. Outlets with rated voltage not exceeding 
250 Volts shall be in accordance with PEC for 2-pole three-wire (indoor and 
outdoor).

EW-10.4 Outlet Boxes and Pulling Boxes 

EW-10,4.1 Outlet Boxes

All outlet boxes for concealed work shall be of hot-dipped galvanized steel. 
Outlet boxes shall be firmly anchored in place and where required provided with 
fixture supports. The Supplier shall provide special supports for recessed lighting 
fixtures, etc. Suitable expansion screws shall be used for securing boxes to solid 
masonry and approved type toggles for securing to hallow masonry units.

Ail wall boxes on exposed work shall be of aluminum blasted cast iron.

EW-10.4.2 Pulling Boxes

Pull boxes shall be installed at all necessary points, to prevent damage to the 
insulation or other damage that might result from pulling resistance or for other 
reasons related to improper installation. All pulling boxes shall be made of 
galvanized sheet steel not less than 2mm. Where pulling boxes are used in 
connection with exposed conduits, plain covers attached to the pulling box with a 
suitable number of countersunk flathead machine screws may be used.

EW-10.5 Lighting and Power Panelboard

The Panelboards for Lighting and Power system shall be manufactured to NEMA 
standards and shall be totally enclosed, recess or surface-mounted.

EW-10.5.1 Circuit Breaker

AC three phase and single phase circuit breakers shall be rated 600V, 60Hz. DC 
circuit breaker, if to be provided, shall be rated 250VDC.

Circuit breakers shall be quick-make, quick-break with thermal magnetic trip. 
The circuit breakers shall have interrupting rating of not less than 10, 000 RMS 
amps.

The circuit breakers shall be installed so as to permit the removal and re- 
installation or replacement of an individual circuit breaker without requiring the 
removal of any other circuit breaker or the disconnection of main or branch 
circuit connectors.

EW-10.5.2 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.
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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:

1. Cable ties, clamps and markers.
2. Connectors, tapes and other splicing and terminating materials.
3. Fire barriers, duct and conduit sealant, sand and planks.
4. Pulling lubricants.

The cable entries into buildings, panels and other equipment shall be sealed off 
by an approved type of sealant suitable for the purpose.

Cables pulled through conduits shall be supported in an approved manner so as 
to avoid damaged to the insulation. Grease or oily substance shall not be used 
to facilitate the passage of the cable in conduits.

The pull shall be applied to cables only by means of approved grips and the end 
portion of the cable, which has been marked or deformed by the grip, shall be 
cut-off by the Supplier.

All cable runs shall be continuous and ail termination shall be at the terminal 
boards, equipment, etc. No splices are allowed in conduit or cable tray.

Prior to installation of cables, conduits shall be thoroughly cleaned to prevent 
damage to cables during installation. After cables have been installed, cables 
shall be tested for continuity and insulation, and shall be tagged with respective 
cable number.

EW-10.5.6 Nameplates

A unit identification nameplate shall be furnished at the top front of each 
panelboard. All nameplates shall be black satin finish with white core engraved 
to show white lettering. Nameplate engraving shall be in accordance with the 
nameplate designations shown on the accompanying drawings.

NATIONAL POWER CORPORATION VI-EW-45



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

Lu2P21Z1210Se

EW-11.0 CABLE TRAY AND CONDUIT SYSTEM

This specification covers the technical and associated requirements for the 
supply, laying and installation of conduits as required within the plant complex, 
including associated fittings, accessories (elbows, tees, steps, crossings etc.), 
supporting racks and brackets and all hardware.

All materials and parts which are not specifically mentioned herein but are 
necessary for the proper laying and installation of conduits shali be furnished at 
no additional cost to NPC.

EW-11.1 Technical Requirements and Characteristics

The cable tray and conduit system shall conform to the material and fabrication 
requirements of the specification. All miscellaneous materials required for 
proper installation shall include but are not limited to, the following:

1. Plug and fillers, coupling and bends:
2. Spacers, inserts and ties for conduits;
3. Conduit spiicing solvent and connector materia! for uPVC conduit, if uPVC 

conduits are used; and
4. Fire barriers, duct and conduit sealant;

Cable tray and conduit edges shall be reamed and smoothen to avoid damage 
to cable outer sheath during cable installation. The conduits shall have the 
following characteristics:

1. High mechanical strength
2. Corrosion resistant
3. Heat resistant

Cable Trays

The Supplier shall furnish and install cable trays, supports and accessories for 
the use of power and control cables as shown on the bid drawing. All necessary 
hardware such as screws, bolts, concrete inserts, clamps, supports, fittings and 
divider strips for the cable trays shall be included.

The cable trays shall be hot-dipped galvanized steel, ladder rung type proper for 
laying installation and shall be manufactured based on the bid drawing. Before 
fabrication, the Supplier shall submit all fabrication and installation details for 
NPC approval.

The cable tray system shall be supported at intervals not exceeding 1.5 meters 
unless specifically approved for supports at greater interval.

Cable trays, accessories and fittings shall be free of any rough edges or sharp 
projections, which would cause damage to cables.

Cable trays other than solid bottom trays shall be designed to accept cable 
clamping devices and cable barriers without drilling or welding.
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Tray design shall provide for inter-changeabilily of like parts and easy 
assemblage of the system without the use of special tools.

Cable tray covers shall be solid. The preferred cover*fastening device shall 
require no drilling of the cable tray for installation. Cable tray covers shall be 
attached to the tray with a heavy-duty device to permit easy removal and 
replacement. The cover and cover clamp shall be equally suitable for vertical 
and horizontal runs.

Connector plates shall be high pressure rigid plate types, connected by ribbed 
neck; case hardened plated steel bolts with flanged serrated locknuts, locknut 
with serrated washer or locknut with captive washer. Design shall provide for 
undiminished structural strength of the connection. Hardware for use with 
expansion plates may be different to allow for movement of the tray.

Cable tray shall be electrically continuous and shall be effectively grounded.

Completed cable tray systems shall be rigid and have ail components firmly 
bolted and in good electrical contact with the ground grid.

Cable tray supports shall be of heavy-duty reinforced type, hot-dip galvanized steel, 
suitably sized to accommodate the tray system, cables and live loads normally 
experienced during cable installation. The maximum deflection between two 
consecutive supports shall not exceed 7.5 mm for ladder type trays.

The steel channel inside the cable trench where power cables will be laid shall 
be installed at every three hundred (300) millimeters interval.

Conduits

All embedded and concealed in ceiling conduits, boxes and fitting required for 
the power and control cables including all necessary hardware and accessories 
such as screws, bolts, concrete inserts, clamps, locknuts, couplings shall be 
furnished by the Supplier. The required quantities of various items of conduits 
and associated materials shall be furnished in accordance with the installation 
requirements.

During installation, due precaution shall be taken to protect the conduit and 
threads from mechanical injury. The ends of the conduit shall be sealed in an 
approved manner. Conduit runs shall be sealed by the use of caps and discs or 
plugs. The seals shall be maintained, except during inspection and tests, until 
the conductor is pulled in. Conduit shall be checked to be free from obstructions 
by pulling a wooden mandrel of appropriate size through the conduit.

Conduits running in floors and terminating at motors or other equipment mounted 
on concrete bases shall be brought up to the equipment within the concrete 
bases, wherever possible.

All joints between lengths of conduits and threaded connection to boxes, fittings 
and equipment enclosures shall be made watertight.
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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-Metalllc Conduits

Where non-metallic conduits are allowed to be used by NPC, it shall be made of 
unplasticized polyvinyl chloride (uPVC) smooth walled inside and outside, 
coloured red-orange, schedule 40.

The uPVC conduits shall be non-corrosive and weatherproof, resistant to the 
attacks of acids and alkalis and must have a self-extinguishing property, hence 
shall not support combustion. It shall resist corrosion, rust and scale.

EW-12.0 FACTORY ASSEMBLY AND TESTS

EW-12.1 General

I The Supplier shall carry out at his own expenses all tests necessary to ensure 
the satisfactory design and manufacture of all equipment is in accordance with 
relevant ANSI and lEC standard.

All parts shall be properly marked for ease of assembly in the field. Test report 
on design and routine tests performed in accordance with ANSI or lEC standard 
shall be submitted to NPC for evaluation and approval.

The test equipment, test method, measurements and computations shall be in 
accordance with the latest applicable requirements of ANSI and lEC standard.

EW-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.

NATIONAL POWER CORPORATION VI-EW-48



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EOUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210Se

I

I

The test methods, measurements and compulation 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 correction factor at 40°C.

EW-13.0 OTHER SITE REQUIREMENTS 

EW-13.1 Job Site Cameras

This specification covers the supply, delivery and installation of job site cameras 
for the use in the monitoring and documentation of construction of diesel power 
plants.

The materials furnished shall be in accordance with, but not limited to, the latest 
issues of the Applicable Codes and Standards, including all addenda, in effect at 
time of purchase order unless otherwise staled herein.

EW-13.1.1 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.

At least two (2) sets of 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.
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The job site cameras must have the functionality and adaptability in the 
construction site. It shall have a 100% reliability without affecting the 
implementation.

The Supplier shall ensure that the job site cameras they supply, functions 
correctly and safely. In principle, the installation shall follow that latest modem 
engineering practice, ensure optimum functionality of supply and ensure the 
safety of the construction staff.

Job site cameras shall be subject to the approval of NPC.

All job site cameras shall meet the technical requirements in the specifications. It 
shall have a dust proof and weather resistant protective enclosure complying 
with the technical requirements.

Technical Requirements

a. Type

b. Quantity

c. Control Display

d. Image Sensor Resolution

e. View Angle

f. Still Image Resolution

g. Time Lapse Interval

h. Battery Type

i. Battery Life

j. Additional Batteries 
(Spare)

k. Enclosure

l. Storage Memory

m. Storage Capacity

n. Additional Storage 
(Spare)

Time-Lapse Camera

As specified in the 
SOR

Thin-Film-Transistor (TFT) 
Liquid Crystal Display (LCD)

At least 1.3 
Megapixel CMOS

At least 110 degrees

1280x720
15 minutes/ 

User-programmable
Standard AA or AAA Size 

Alkaline Batteries
At least 120 days of 

image recording

To Be Provided

IP64 compliant 

SDHC 

32 GB
At least Two (2)

32GB SDHC

When the installation of the job site cameras Is completed, the operation and 
safekeeping shall be turnover to NPC.
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The Supplier shall provide sufficient number of spare aikaline 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.

Ail 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.

EW-14.3 Data and Information to be Submitted During Implementation

The following shall be the full technical data requirement of equipment indicated 
in Section E-1.0 to E-13.0 of the Technical Data Sheets and EW-13.1 of this 
specification which shall be submitted by the Supplier together with 
Manufacturer's brochure/drawings during the Implementation stage.

1.0 AC Generator

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

AC Generator
E-1.1 Manufacturer Bv Supplier
E-1.2 Place of Manufacture Bv Supplier
E-1.3 Generator Model Bv Supplier

E-1.4 Type
Rotating Field Synchronous 
AC Generator, PMG Type 

with AVR

E-1.5 Minimum Rated Power Output 
at 0.8 Power Factor, kW 60 & 100

E-1.6 Duty Continuous
E-1.7 Rated Voltaae. V 480
E-1.8 Freauencv. Hz 60
E-1.9 No. of Phase 3
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-1.10 Winding Pitch 2/3
E-1.11 Rated Speed 1800

E-1.12 Insulation Class for both the 
armature and field windings Class H

E-1.13 Temperature Rise at rated 
load Class F

E-1.14 Generator Winding
Connection

Wye connection 
with neutral

E-1.1S Number of Leads 6
E-1.16 No. of Pole Bv Supplier
E-1.17 No. of Bearing Bv Supplier

E-1.18 Allowable Voltage Variations

At the rated kVA, 
frequency, voltage and 

power factor, the generator 
can operate satisfactorily 

though the terminal voltage 
may vary at + 5.0% of rated 

value

E-1.19 Winding Temperature
Detector To be provided

E-1.20 Soace Heater To be provided
E-1.21 Efficiency

a. 100% Load > 85%
b. 75% Load Manufacturer’s Data

E-1.22 Guaranteed Losses at 100% 
rated kVA at 0.8 PF Manufacturer’s Data

E-1.23 Guaranteed Losses at 75% 
rated kVA at 0.8 PF Manufacturer’s Data

E-1.24 Damper Winding To be provided
E-1.25 Telephone Interference THF is better than 2%

E-1.26 Radio Interference Equipped with RFI 
suppression

E-1.27
Designed to withstand a 
momentary excess current of
1.5 times of rated current for 
not less than 2 min.

Yes

E-1.28 Overspeed 1.2 times the rated speed 
for 2 min.

E-1.29 Overload Capacity and
Duration

10%, for max of 1 hr in 
every 12 hrs.

E-1.30 Cooling System Totally Enclosed air cooled
E-1.31 Protection Class IP 23

E-1.32 Sustained Short Circuit 
Capability Yes

Excitation System

E-1.33 Type

Brushless, Separately 
Excited, Permanent 

Magnetic Generator (PMG) 
or eouivalent

Automatic Voltaos Reaulator (AVR)
E-1.34 Manufacturer By Supplier
E-1.35 Place of Manufacture Bv Supplier
E-1.36 Model Bv Supplier
E-1.37 Type Digital

a. Capable for Parallel 
Operation Yes
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

E-1.38 Inoul Reauirements Manufacturer’s Data
E-1.39 Continuous Cutout Manufacturer's Data

E-1.40 Regulation, % + 0.5% in steady state with 
rapid response time

E-1.41 ResDonse Time, ms Manufacturer’s Data
Test and Exoerience Reauirements
E-1.42 Test Reouirement

a. Routine Test to be 
Performed Yes

b. Certified Design and
Routine Test Reports to 
be submitted

Yes

2.0 Generator Transfomer

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-2.1 Manufacturer By Supplier
E-2.2 Place of Manufacture By Supplier
E-2.3 Transformer Model By Supplier

E-2.4 Minimum Rated Capacity, 
kVA 75 S 150

E-2.5 No. of Phase 3
E-2.6 Rated Voltage

a. Primary. kV 0.48
b. Secondary. kV 13.8

E-2.7

Transformer Guaranteed
Losses at Rated kVA, 
Voltage, Frequency and 
Temoerature
a. No-Load Losses, Watts By Supplier
b. Load Losses. Watts Bv Supplier
c. Total Losses (a+b). Watts Bv Supplier

E-2.8 Type of Coolina ONAN
E-2.9 Type Two-windina Transformer
E-2.10 Class Outdoor
E-2.11 Percent Overload,% 10

E-2.12 Type of Overload Capability
In accordance to lEC 
60354 normal cyclic 

loading
E-2.13 Temperature

a. Ambient Temperature 40*C
b. Temperature Rise 65 "C

E-2.14 Neutral Solidly around
E-2.15 Windina Connections

a. H-Windina Wve with Neutral
b. X-Windina Delta

E-2.16 Insulation Level
E-2.17 Nominal Voltaqe Level (kV)

a. H-Windino 13.8
b. X-Windina 0.48

E-2.18 Hiqhest Voltaae Level fkV)
a. H-Windina 15
b. X-Windina 1.2

E-2.19 Basic Impulse Level fkVl
a. H-Windina 95
b. X-Windina 30
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I

I

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

E-2.20 Windina Material 100% Copper
E-2.21 Vector Group YNd11
E-2.22 % Impedance at Rated MVA Manufacturer’s Data

E-2.23

Average Audio Sound Level 
not more than. dB when 
measure in at the factory in 
accordance with (specify 
applied standard)

Refer to Table specified 
under TS-EW-5.3.8 

(ANSI/IEEE C57.12.90 or 
lEC 60076-10)

E-2.24 Short Circuit Capability In accordance to
ANSI C57.12-2000

E-2.25 Bushina
High Voltage & Neutral
Terminal

a. Rated Current To match VA rating plus 
overload

b. Insulation Class 15
c. BIL in kV 110
d. Standard Used lEC 60137
e. Creepaae lenath. mm 465
f. Color Brown

E-2.26 Cooiina
a. Coolinq Medium Air and Oil
b. Temperature

b.1 Temperature of 
cooling air. not to 
exceed

40°C

b.2 Average temperature 
of the cooiina air 30°C

E-2.27 Temperature Indicator
a. Supply of dial type 

winding temperature 
indicator mounted on the 
transformer for top oil and 
hot spot temperature

Yes

E'2.28 Sudden Pressure Relay To be provided
E-2.29 Taos 13.8 kV± 2x2.5%

E-2.30 Transformer Protection As shown on the Single 
Line Diagram

E-2.31 Insulating Oil
a. Insulating Oil shall be 

mineral oil in accordance 
with ASTM D3487

Yes

b. Additional Properties
b.1 Min. Flash Point. 0C 

(ASTM D92) 145

b.2 Pour point, max °C 
(not hioher than -40

b.3 Kinematic. Viscosity at 
409C Max 12

b.4 Elect. Breakdov/n limit 
(lEC 60156) Min. 30

c. Polychlorinated Biphenyls 
(PCBs) free Yes

d. Oil Test Results shall be 
submitted to NPC (PCB 
analysis and Electrical & 
Physical Test)

Yes

E-2.32 Weight of Oil. ka Manufacturer's Data
E-2.33 Total Weight, kg Manufacturer’s Data
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I ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-2.34 Dimension Manufacturer’s Data

E-2.35 Ground Terminal Connection
Suitable for 100 mm2

coDoer conductor
E-2.36 Test Reauirements

a. Certified Design and
Routine Test Reports to 
be submitted

Yes

b. Routine Tests to be
Perfomied

Yes

c. Factory Acceptance Test
(Routine) to be witnessed 
bv NPC Reoresentative

Yes

d. Required No. of NPC 
Personnel to witness the 
Factory Acceptance Test

3

I
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 with 
metering, status, alarm and 
trip indication light,
synchronizing devices,
protection relays as shown 
on the bid drawina

Yes

E-3.3 Class (indoor, outdoor) indoor
E-3.4 Generator Circuit Breaker

a. Manufacturer Bv Supplier
b. Model Bv Supplier

c. Continuous Current Rating
Refer to Single Line 

Diaqram

d. Construction
Molded Case Circuit

Breaker

6. Type
Compact with Electronic 

Trip Unit and remote 
control functions

f. Symmetrical Current
Refer to Single Line

Diaqram
E-3.5 Enclosure Details

a. Protection Class IP 44
b. Metal Steel Sheet

Thickness, mm
2

c. Cable Entrance Bottom
d. Dimensiorr(LxWxH),mm Refer to Bid Drawino
e. Weiqht. ka Manufacturer's Data
f. All materials are non-

hygroscopic to prevent 
funaus Qfowth

Yes

g. The GCPP shall be 
orovided w/ nameplate

Yes
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I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

h. An outline drawing
showing details of the 
GCPP enclosure including 
its components as shown 
on the bid drawing shall 
be furnished by the 
Supplier for approval of 
NPC

Yes

E-3.6 Proqrammable Logic Controller Induded
E-3.7 Meterinq System

The metering device to be 
provided shall consists of the 
followino:

Yes

a. Ammeter Induded
b. Voltmeter Induded
c. Watt-Hour meter Induded
d. Power Factor Meter Induded
e. Frequency Induded
f. kW Induded
q. kVAR Induded
h. Runninq Hour meter Induded
i. Alternator Winding

Temoerature Induded

j. Other engine metering 
required as specified in 
Mechanical Soedfications

Induded

E-3.8 Monitofinq System
a. An Annundator Window 

with Common Audio
Alarm & Trip indication for
a.1. Monitoring of abnormal

conditions during
operation of the system 
induding generator and 
transformer protective 
devices

Induded

a.2. Detection of alternator
winding temperature Induded

b. Data Logger and Event
Recorder Induded

c. User Programmable Fault
Reports

Induded

d. PLC Failure. Circuit Breaker 
Status (On, OFF, Trip), 
Enolne Start/Stoo. etc.

Yes

e. Other engine monitoring 
required in M.2k of the 
MW-TDS shall be included 
in the GCPP

Yes

E-3.9 Svnchronizinq System
a. Synchronizing device for

Auto and manual
synchronization

Yes

b. GCPP shall be equipped
with protection relays to 
provide signal and alarm to 
protect tfie D/G set from 
damaqe during fault

Yes
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPUER'S
DATA

E-3.10

The Supplier shall provide all 
Ihe required Generator 
Protection devices for the all 
the D/G set ratings as shown 
on the SInqIe Line diaaram

Yes

E-3.11 Test Reouirement
a. Routine Test to be 

Performed Yes

b. Certified Routine Test 
Reports to be Submitted Yes

4.0 Station Service Transformer

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

E-4.1 Manufacturer By Supplier
E-4.2 Transformer Model By Supplier

E-4.3 Minimum Rated Capacity, 
kVA 15

E-4.4 No. of Phase One (1)
E-4.5 Rated Voltaoe

a. Primary. KV 7.97
b. Secondary. kV 0.24

E-4.6 Type of Coolino ONAN

E-4.7 Type of Oil

Mineral Oil with its 
electrical & chemical 

characteristics is compliant 
with lEC and is 

Polychlorinated Biphenyls 
fPCB) free

E-4.8 Type (specify 3-winding, 2- 
windino, auto-transformer) 2-winding

E-4.9 Temperature
a. Ambient Temperature 40'C
b. Temperature Rise 65 ‘C

E-4.10 Insulation Level
Nominal Voftaae Level (kV)
a. H-Windinq 7.97
b. X-Windinq 0.24
Basic Impulse Level (kV)
a. H-Windinq 95
b. X-Windinq 30

E-4.11 Polarity Additive
E-4.12 Windinq Material 100% Cooper
E-4.13 No. of Bushing One (1)
E-4.14 Bushing Material Porcelain
E-4.15 % Impedance at Rated kVA 2
E-4.16 Tap Changer No-Load
E-4.17 Tap Range 7.97 kV ± 2 X 2.5%
E-4.18 Effidency 97%
E-4.19 Wekiht of oil. kq Manufadurer’s Data
E-4.20 Total Weiqht. kq Manufacturer's Data

E-4.21
Transformer mounting
brackets induding bolts, nuts, 
etc.

Induded
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPUER'S
DATA

E-4.22 Test Reauirements
a. Routine Test to be 

oerformed
Yes

b. Certified Routine Test
Reoorts to be submitted Yes

5.0 Power, Control & Instrumentation Cable

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPUER'S
DATA

IS kV Power Cable
E-5.1 Manufacturer Bv Supplier

E-5.2
Continuous current carrying
capacity of conductor at 90*C 
Ooeratino Temoerature

Manufacturer’s Data

E-5.3
Conductor Cross-Section. 
mm2

Refer to Single Line
Diagram

E-5.4 Tvoe of cable Single Core
E-5.5 Conductor Material Annealed Copper
E-5.6 Max. Outside Diameter, mm Manufacturer’s Data
E-S.7 Conductor Shaoe Circular Stranded Wire
E-5.8 Conductor Material Annealed Copper
E-5.9 Insulation

a. Material Cress-linked polyethylene
(XLPE)

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 (ves. no) Yes
a. Tvoe of Shielding CooperTaoe Screen

E-5.12 Provided with Filler and
Binder Taoe

Yes

Ron V Power, Instnimentation and Control Cable
E-5.13 Manufacturer Bv Supplier
E-5.14 Type

a. Power THHN/THWN-2
b. Control & Instrumentation Roval Cord

E-5.15
Continuous current carrying
capacity of conductor at 75*C 
Operatino Temoerafure

a. THHN/THWN-2 Refer to Single Line
Diagram

b. Roval Cord Bv Supplier
E-5.16 Conductor Material Annealed Copper

E-5.17 Conductor Shape Circular Stranded
Conductors

E-5.18 Tvpe of Insulation Lead Free. UL-listed PVC

E-5.19 Outer covering/jacket
Oil, Chemical and Abrasion
Resistant Tough Polyamide 

(Nvion)

E-5.20
Meets ASTM. UL 83 & 1063.
and PNS 35 Specifications 
and reauirements of PEC

Yes
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6.0 Bus Conductor and Hardware

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPUER'S
DATA

Stranrfed Conductor Reauirements
E*6.1 Manufacturer By Supplier

E-6.2 Type designation Aluminum Condudor Steel
Reinforced (ACSR)

E-6.3 Code Name By Supplier

E-6.4 Conductor size Refer to Single Line
Diaoram

E-6.5 Voitaoe Ratina. kV 15
E-e.e Amoacitv. 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 Elongation
irc) Manufacturer's Data

E-6.8 Core
a. Material Aluminum Clad Steel
b. SIrandinq No. 1
c. Calculated Cross-sectional 

Area, mm2 Manufacturer’s Data

d. Coefficient of Elongation
irc) Manufacturer’s Data

E-6.9 Conductor Coefficient of
Linear Exoansion (TO Manufacturer’s Data

Conductor Hardware
E-6.10 Tension Clamp

a. Type Bolted. U-Bolt
b. Material of Body Aluminum Alloy

E-6.11 Connectors

a. Type
wedge pressure clamp for
stranded conductor
connection

b. Angle and T-connedors 
type

wedge pressure clamp for
stranded conductor
connection

I 7.0 Grounding System

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

Rrnimdlnq Grid Design Criteria
E-7.1 Fault duration, sec. 3

E-7.2 Total fault level (line to 
oroundV 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 condudor. °C 300

E-7.6 Grid condudor
a. Manufacturer By Supplier
b. Minimum Size, mm2 100

c. Material tin-annealed copper
stranded condudor (bare)

E-7.7 Burial depth of grid condudor 
below finished grade, m 0.6
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

Eauioment Groundina
E-7.8 Bondinq Conductor (riser)

a. Manufacturer By SuDOlier
b. Size, mm2 100.50 &22

c. Material
tin-annealed copper 

stranded conductor vvith
1.2 kVPVC Insulation

E-7.9 Ground Rod
a. Manufacturer Bv Supplier
b. TvDO Copper rod
c. Diameter, mm > 19 mm
d. LenoUVsection. m > 3 m

8.0 Lightning Protection System

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

Llahtnina Protection
E-8.1 Manufacturer Dv Supplier 1
Llahtnina Rod
E-8.2 Materiel Copper
E-8.3 Lenath. 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 50 mm*
E-8.7 Overall Diameter, mm Manufacturer’s Data
E-8.8 Insulation Material PVC
E-8.9 Weioht fka/meter) Manufacturer's Data
Accessories

E-8.10
Support Pipe, Downlead
Clamp, Terminal Lug, Guy
Wire. PVC conduit, etc.

Yes

9.0 Automatic Circuit Recloser

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPUER’S
DATA

E-9.1 Manufacturer Bv Supplier
E-9.2 Place of Manufacture Bv Supplier

E-9.3 Type Solid Drelectic 
Vacuum Interrupter

E-9.4 Phase 3
E-9.5 Rated Frequency. Hz 60
E-9.6 Nomirial Rated Vollaoe. kV 13.8
E-9.7 Maximum Rated Voltaqe, kV BvSuDDlie-
E-9.8 Rated Normal Current (Min.) 800
E-9.9 CT Rf tio Multi-Ratio

E-9.10 Rated Symmetrical Interrupting 
Current at rated Voltaqe 12 kA

E-9.11 Rated Short Time Current for 3 
secs. 12 kA

E-9.12 Rated Makinq Current (RMS) 12 kA

E-9.13
Rated 1 min. power frequency 
withstand between phase and 
earth imln.)

50 kV

E-9.14 Interaotinq Medium Vacuum
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPUER'S
DATA

E-9.15 Insulation Medium Cydoaliphatic epoxy or 
equivalent

E-9.16 Rated Operating Sequence (total 
number of trios/counts to lock out) 4

E-9.17 Current Sensina By Supplier
E-9.18 Voltaoe Sensing By Supplier

E-9.19
Mechanical Life - minimum 
number of dose/open operations 
-without insoection

20000

E-9.20 HV Bushing Creepage Distance 
fmin.) 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 230 Volts
E-9.24 DC Supply

a. Voltage By Supplier
b. Make of Batteries Bv Supplier

c. Type
Re-chargeable sealed

lead-add battery
d. Capacity Bv Supplier
B. Battery Operating Time 
after Loss of AC supply

72 hours

f. No. of redose sequences 
possible within 36 hours 
after the loss of ac supdIv

By Supplier

E-9.25
Manual ‘Open-Close'
Functionality with Operator Hook 
Stick

To be provided

E-9.2B 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/Tlme
Overcurrent

Yes

c. Underand Overvoltage Yes
d. Underand Over
Frequency (pick-up setting 
range of 45 — 65 Hz)

Yes

e. Cold Load Pick-up Element Yes
f. Inrush Restraint Element Yes
0. Auto Redosinq Element Yes

E-9.28 Monitorinq/Metering Functions Yes
E-9.29 Data Records

a. Sequence of Event (Up to
5000 events can be stored)

Yes

b. Fault and Disturbance
Records

Yes

c. Load Profile Yes
E-9.30 Communication Interface RS 232/RS 485
E-9.31 No. of trios to lock-out Up to 4
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPUER’S
DATA

E-9.32 Rated Duty Cvde O-O.ls CO-ls-CO-ls-CO
E-9.33 Controller Cubicle Degree of 

Drotection 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 AiarmTrip. 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 Welaht. ka By Supplier
Other Technical Reauirements

E-9.38

Programming (Configuration) and 
Maintenance Human-Machine 
Interface equipped w/ Operating 
and Configuration Editor Software 
Proqram to be provided

Yes

a. Type PC Compatible Notebook 
Computer

1. No. of Units to be suDDiied 1 per unit
b. Hardware

1. Processor Latest available model on 
the time of award

2. Ciock Freouencv. Hz 2.0 fmin.)
3. RAM Capacity. GB 8
4. Hard Disk Capacity. TB 1

5. Video RAM Dedicated 256 Mbytes 
min.

6. Optical Drive DVD ± RW
7. Display 15“ LCD Color Monitor
8. Audio System Built-in Stereo Speakers
9. Data/Fax Modem 56 kBps (built-in)

c. Software

1. Operating System

Licensed Windows, pre
installed 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 

Diaqnostic Software
Provided with back-up 

copy
d. Peripheral Connectivity

1. Communication Interface 
(I/O)

1x9-pin RS232 & 1x25- 
pln ECP/EPP parallel 

ports, 1xUSB, keyboards! 
Mouse port, VGA port, 

phone iine-in, 
microphone-in ports and 

DC Jack for power 
adapter

e. Keyboard 84/85 key with embedded 
numeric kev nad

f. Mouse Built-in touch pad 
oointlno device

g. Power Adaptor 100-240V full range 
50-60HZ
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

h. Battery
Li-ion battery pack 4-5hrs 
rundown battery life with 

APM

E-9.39 Operatirrg and Configuration
Editor Software Prooram
a. AI' system software and 

configuration editor software 
program including licenses 
and instruction manuals

To be provided

E-9.40 Test F'eouirement
1. Design and Routine Tests 
Reoorts reoutred Yes

10.0 Fuse Disconnect Switch with Lightning Arrester Combination

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

E-10.1 Manufacturer Bv SuDolier
E-10.2 Class (indoor, outdoor) Outdoor
E-10.3 Rated voltaoe. kV 15
E-10.4 Nomiral svstem voltaoe. kV 13.8
E-10.5 FreoU'jncv. Hz 60
E-10.6 BIL. kV 110
E-10.7 Amoeie Frame 100
E-10.8 InterruDtino Capacity. kA 10
E-10.9 FuseUnk

a. Tyjte Universal buttonhead
deslon

b. Cu rent Rating, A Refer to Single Line
Dlaorarr.

E-10.10 LlQhtn no Arrester

a. Tyjie Metal Oxide Vailstor
(MOV), aao'ess

b. Ra .ed freouencv. Hz 60
r. No Tiinal svstem voltaoe. kV 13.8
d. Duy cycle voltage (rating). 

kVims
12

e. Madmum Continuous
Op orating Voltage (MCOV), for 
the arresters having the 
following duty cycle voltage. kV 
rmii

10.2

f. Nominal discharge current. kA 10
□. Crreoaoe distance, mm 465
h. Su])porting brackets, bolts, 

nuts. etc.
Yes

NATIONAL POWER CORPORATION VI-EW.63



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210Se

11.0 Kilowatt-Hour Demand Meter

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

240V SInale Phase Kilowatt-Hour Demand Meter
E-11.1 Manufacturer Bv SuDOlier
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 Voltaae. V 240
E-11.6 Current Ranae Class 200
E-11.7 Freauencv. Hz 60
E-11.8 ReaislerTvoe LCD
E-11.9 TOUfHme of Use) Programmable Ready
E-11.10 Soft Switches Available
E-11.11 LCD CilSDiav Proorammatle
E-11.12 Power Consumotlon Bv Supplier

E-11.13
The VCilowatt-hour meter to be 
provided is certified and 
aooroved bv ERC

Yes

13.8KV Three Phase Kilowatt-Hour Demand Meter
E-11.14 Manufacturer Bv Supplier
E-11.15 Accuntcv Class Class 0.3 or better
E-11.16 Numbar of Phase 3
E-11.17 Wire 4
E-11.18 Voltaae. V 120-480
E-11.19 Current Ranae Class 20
E-11.20 Freouertcv. Hz 60
E-11.21 ReaisferTvoe LCD
E-11.22 TOU (lime of Use) Proarammable Ready
E-11.23 Soft Switches Available
E-11.24 LCD Disolav Proarammable
E-11.25 Power Consumotlon Manufacturer’s Data

E-11.26
The Kilowatt-hour meter to be 
providad is certified and 
aDpro'red bv ERC

Yes

E-11.27 Meterina Cunent Transformer
a. C ass (indoor, outdoor) Outdoor
b. Insulation tvpe Full cast epoxv resin
c. S jcondary rated current for 

all windinos, A 5

d. Cr ratio To be based on protection 
and meterino reauitements

e. A:curacvdass Class 0.3 or bf tier
f. Bjrden Manufacturer’s Data
q. BL.kV 110

E-11.28 Meterina Voltaae Transformer
a. C ass (indoor, indoor) Outdoor
b. H ghest continuous operating 

vfiltaoe ofVTs. kV 15

c. Nominal voltaae of VT. kV 13.8
d. Rated secondary vollaqe, V 120
e. Insulation tvoe Full cast epoxv resin
f. A:curacv class Class 0.3 or bt tter
0. Bjrden Manufacturer’s Data
h. B L. kV 110
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12.0 Spare Parts

ITEM DESCRIPTION 2 NPC
REQUIREMENTS1

SUPPLIER’S
DATA

E-12.1
Generator Circuit Breaker for 
Generator Control & Protection 
Panel

1 Set for 60 kW D/G Set &
1 Set for 100kW D/G Set

E-12.2

E-12.3

E-12.4

E-12.5

E-12.6

E-12.7

E-12.8

E-12.9

E-12.10

Notes: 

1. Minimum requirements but the Supplier may increase the specified quantity if 
found not sufficient. Additional spares consumed and/or required for any 
repairs/replacement during the warranty period shall be provided by the Supplier at 
no cost toNPC.

2. The above list is preliminary which is subject to changes to conform with the final 
design and model/brand of the proposed equipment (per manufacturer’s standard).

13.0 Switchyard Maintenance Tools

ITEM DESCRIPTION 1 NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-12.1

Telescopic Hot Stick with Tip 
Lock Features,
Material: Epoxyglass
Minimum Length; 35 fL
No. of Sections: 8

1 Set

E-12.2
Lineman’s Rubber Gloves
Size: 14’
Maximum Usage: 17,000 Volts

2 Pairs

E-12.3

Lineman's Belt
Maximum Length:42''
Minimum Length: 34- 
D-to-D distance: 56 cm
Center Hole: 38"

1 Set

NATIONAL POWER CORPORATION

CEI
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ITEM DESCRIPTION1 NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-12.4
Positioning Strap, Nylon
Maximum Length: 2.0m
Minimum Length: 1.3m
Adiustable Ranae: 0.7m

1 Set

E-12.5 Heavy Duty Hard Hat with strap 
(Passed Safety Standard) 3 Pcs

E-12.6

E-12.7

E-12.8

E-12.9

E-12.10

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

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPUER'S
DATA

E-13.1 Manufacturer Bv Supplier
E-13.2 Type Time-Lapse Camera

E-13,3 Quantity As specified in the 
SOR/BOQ

E-13.4
Control Display Thin-Film-Transistor (TFT) 

Liquid Crystal Display 
(LCD)

E-13.5 Image Sensor Resolution At least 1.3 
Megapixel CMOS

E-13.6 View Angle At least 110 degrees 
viewing angle

E-13.7 Still Image Resolution 1280x720

E-13.8 Time Lapse Interval 15 minutes/ 
User-programmable

E-13.9 Battery Type Standard AA or AAA Size 
Alkaline Batteries

E-13.10 Battery Life At least 120 days of 
image recording

E-13.11 Additional Batterv (Spare) To Be Provided
E-13.12 Enclosure IP64 compliant
E-13.13 Storage Memory SDHC
E-13.14 Storage Capadtv 32G6

E-13.15 Additional Storage 
(Spare)

At least Two (2)
32GB SDHC
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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, Section VII of the Bid 
Documents. The cost of each item shall cover all works required and described 
In the pertinent provisions of the specifications.
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS. ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP2121210Se

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 Generatinq Set and Associated Equipment Data Summary VI-TDS(MW)-2
M-2.0 Fuel Consumption Form for Diesel Generator Sets VI-TDS(MW)-3

Annex
A.1

Letter of Authorization and Guarantee Statement either from: 1) 
Original Equipment Manufacturer (OEM) or 2) Certification/ 
Agreement from OEM as a Licensee or 3) Authorized/ 
DIstrlbutor/Dealer (accompanied by a Certificate of Authorized 
Distributorship/Dealership from the OEM/Llcensee of the OEM). If 
from the Licensee, a Certification from the OEM as a Licensee or the 
Licensee agreement must also be submitted), for 60 kW and 100 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/Type being offered.

Attachment
As Annex A.2

Annex
A.3

“Engine Performance Curve” @ Reference Site Conditions issued by 
the Diesel Engine Manufacturer or Diesel Generating Set 
Manufacturer/Assembler/Integrator (duly signed with full name) of 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 60 kW DG Set Durtnq the Warranty Period VI-TDS(MW)*6
M-4.2 Spare Parts per Unit of 100 kW DG Set Durinq the Warranty Period VI-TDS(MW)-7
M-4.3 Spare Parts for the Total Units of 60 kW DG Set Supplied and to 

be Delivered at Paly DPP
VI-TDS(MW)-8

M-4.4 Spare Parts for the Total Units of 100 kW DG Set Supplied and to 
be Delivered at Paly DPP

VI-TDS(MW)-9

M-5.0 Standard/Special Tools and Miscellaneous Tools VI-TDS(MW)-10
M-5.1 Standard/Special Tools for the Total Units of 60 kW and 100 kW 

Generatinq Set Supplied and Delivered at Palv DPP
VI-TDS(MW)-10

M-5.2 Miscellaneous Tools to be Supplied and Delivered Palv DPP VI-TDS(MW)-11

NATIONAL POWER CORPORATION CP Vl-T0S(MW)-i
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TABLE OF CONTENTS (Cont’d.....)

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 Lloyd (GL)
g) Niippon Kaiji Kyokai (NKK)
h) American Bureau of Shipping (ABS)

M-8.0 Power Derate Curves and Details or Certificate/Statement 
from Diesel Generating Set’s Manufacturer/Assembler/ 
Integrator that the proposed Diesel Engine-Generator Set have 
no deration at Reference Site Conditions.

M-9.0 Manufacturer/Assembler/Integrator’s General Data, Catalogue 
and Brochures of model/type of equipment offered and 
published as standard products for the 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)-15

M-11.0 Suppller/Manufacturer/Assembler Drawings, Brochures, 
Instruction Manuals and other Documents as specified in 
Clause GW-6.3 and other relevant Clauses of the Technical 
Specifications

M-12.0 Photos of Nameplates (DG Set, Engine and Alternator) -
Submit 5 months prior to Test & Commissioning

M-13.0 Serial Nos. of DG Set, Engine and Alternator - Submit 5 
months prior to Test & Commissioning

NATIONAL POWER CORPORATION E3B VI-TDS{MW)-ii
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PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING THE BID OPENING
(Sections M-1.0. M-2.0. Annexes A.1, A.2 & A.3)

NOTES

The Bidder shall complete this technical data sheet and submit the filled-up forms 
with the technical proposal. The Bidder shall use additional sheets as necessary for 
any other additional information following the format shown herein or by reproducing 
the same.

The data required are technical features and characteristics of the Equipment to be 
provided by the bidder. Bidder’s proposal shall at least be equal or superior to the 
requirements specified by NPC.

Deviation from the requirements indicated in the technical data sheets M-1.0, M-2.0 
and non-submission of the required documents listed as Annexes A.1, A.2 and A.3 
shall be ground for disqualification.

1.

2.

3.

4. All data and information shall be in English language.

Name of Firm Name & Signature of Representative Designation
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M-1.0 DIESEL GENERATING (DG) SET AND ASSOCIATED 
EQUIPMENT DATA SUMMARY

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S
DATA

60 kW 100 kW
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/Integrator of DG Set 
being offered By Supplier

M-1.1.2 Brand Name of DG Set being offered By Supplier
M-1.1.3 Model of DG Set being offered By Supplier
M-1.1.4 DG Set Manufacturer/Assembler/Integrator’s 

Experience, Year 5 (minimum)
M-1.1.5 DG Set Guaranteed Prime Rated Power at

Reference Site (Conditions & 0.8 Power Factor, kW
60 kW (minimum)
100 kW (minimum)

M-1.1.6 DG set Guaranteed Fuel Rate at Required DG
Set Prime Power Output & Reference Site 
Conditions, 100 % Rated Load, li/kW-hr

60kW: 0.32 (maximum) 
lOOkW: 0.30 (maximum)

M-1.1.7 Voltage, V 480 (± 5%)
M-1.1.8 Power factor 0.80 (minimum)
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 Arranqement & 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. ma/NmJ 2000 as N02
M-1.1.16 Maximum Permissible Sox, mq/NmJ 700 as SO?
M-1.1.17 Maximum Permissible CO, ma/NmJ 500 as CO
M-1.1.18 Particulates, mq/Nm'J 200
M-1.1.19 Factory Acceptance test Yes
M-1,1,20 "Diesel Generating Set (Engine + AC Generator) 

Performance Cun/e" @ Reference Site Conditions 
issued by the Manufacturer/Assembler/Integrator (duly 
signed with full name) of the Diesel Generating Set 
Model/Tvoe being offered.

To be
Submitted/Attachment as 

Annex A.2

3.

• - ---------------  -------------*--------------- - «r 1 Lt aitK4

Guaranteed Fuel Consumption which Is more than the specined maximum value will be ground 
for rejection of the equipment being offered.

Experience less than what Is required will be ground for rejection of the eautpment belna 
offered.

Name of Firm Name & Signature of Representative Designation
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I

I

M-1.0 DIESEL GENERATING (DG) SET AND ASSOCIATED 
EQUIPMENT DATA SUMMARY (Confd.....)

ITEM DESCRIPTION NPC
REQUIREMENT SUPPLIER’S DATA

M-1.2 Diesel Engine
M-1.2.1 Manufacturer By Supplier
M-1.2,2 Manufacturer's Experience, years 10
M-1.2.3 Place of Manufacture By Supplier
M-1,2-4 Brand Name of Diesel Engine being offered By Supplier
M-1.2,5 Model/Type By Supplier
M-1.2.6 Engine Prime Brake Power Output at Reference

Site Conditions, kWm or BMP By Supplier
M-1.2.7 “Engine Performance Curve" @ Reference Site 

Conditions issued by the Diesel Engine 
Manufacturer or Diesel Generating Set 
Manufacturer/Assembler/Integrator (duly signed 
with full name) of the Diesel Engine ModelH’ype 
being offered.

To be
Submitted/Attachment 

as Annex A.3

M-2.0 FUEL CONSUMPTION FOR DG SETS

I

A B** C D* E
DG Set Guaranteed 
Prime Rated Power 

at
Reference Site 

Conditions

DG Set Guaranteed 
Fuel Rate at Required 

Prime Rated Power & at 
Reference Site 

Conditions

Cost of 
Fuel

No. of 
operating 
hours per 

year

1-Year Cost of 
Fuel

Consumption,
(A X B X C X D)

(Minimum KW) (liters/kilowatt-hour) (PhP/ltr) (hrs) (PhP)
60 40.40 3,427

100 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 Fuel Rate In three decimal places, I.e. 0.270 UkW-hr. 
If Fuel Rate Is Indicated in more than three decimal places, only the first 
three decimal numbers will be considered regardless of any number 
written In the fourth decimal number.

Name of Firm Name & Signature of Representative Designation
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I

PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING POST-QUALIFICATION
(Sections M-3.0 to M-5.2^

NOTES

I

1. The Bidder shall complete this technical data sheet and submit the filled-up forms 
during the post-qualification which shall only serve as reference for the review and 
approval of brochure/drawings during implementation stage. The Bidder shall use 
additional sheets as necessary for any other additional information following the format 
shown herein or by reproducing the same.

2. The data required are technical features and characteristics of the Equipment to be 
provided by the bidder which shall at least be equal or superior to the requirements 
specified by NPC.

3. The lists of Spares and Tools (Items M-4.1 to M-5.2) are preliminary and subject to 
changes to conform with the final design and model/brand of the proposed equipment 
(per manufacturer’s standard).

The Bidder shall indicate "N/A" to the respective items in the said lists (Items M-4.1 to 
M-5.2) if found not applicable to the brand/model of the proposed equipment. 
However, NPC 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 disqualification.

I
I
I

I Name of Firm Name & Signature of Representative Designation
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M-3.0 DIESEL ENGINE

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S
DATA

60 kW 100 kW
M-3.1 DIESEL ENGINE

M-3.1.1 1. Manufacturer/Assembler By Supplier
2. Manufacturer’s Experience, Year 10

M-3.1.2 Place of Manufacture By Supplier
M-3.1.3 Model/Type By Supplier
M-3.1.4 Engine Prime Rated Brake Power at 

Reference Site Conditions. kWm or 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/cm‘: 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 Diesel Engine 
Generator Set on Skid, kq

By Supplier

M-3.1.13 Heat Dissipation including (Generating
set), kJ/hr

By Supplier

I
I

I
I Name of Firm Name & Signature of Representative

NATIONAL POWER CORPORATION

Designation
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M-4.0 SPARE PARTS

M-4.1 SPARE PARTS PER UNIT OF 60 KW DG SET DURING THE 
WARRANTY PERIOD (Minimum Requirements as Specified in the 
Technical Specifications and Manufacturer’s Standard and Recommended 
Spare Parts) ***

ITEM DESCRIPTION PART NO.
MINIMUM

QUANTITY**
SUPPLIERS

DATA
M-4.1a 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

M*4.1f Alternator Belt 3 pcs/size

M-4.1g Coolant 4 gallons

M-4.1h
Expected spares to be 
consumed during the 
performance test

1 lot

M-4.1i
Other spare parts 
recommended by 
Manufacturer

1 lot

M-4.il.1
M-4.1i.2
M-4.1i.3
M-4.1I.4
M-4.1 i.5
M-4.11.6
M-4.11.7
M-4.1 i.8
M-4.11.9
M-4.11.10

NOTES:

**

The above list is preliminary which Is subject to changes to conform with the 
final design and model/brand of the proposed equipment (per manufacturer’s 
standard). Referalso toNOTEttS of page Vl-TDS (MW)-4.

Quantities may be Increased depending on manufacturer's required 
replacement Intervals.

Name of Firm Name & Signature of Representative Designation
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SPARE PARTS PER UNIT OF 100 KW DG SET DURING THE 
WARRANTY PERIOD (Minimum Requirements as Specified in the 
Technical Specifications and Manufacturer’s Standard and Recommended 
Spare Parts) ***

NOTES:

ITEM DESCRiPTION PART NO.
MINIMUM

QUANTITY**
SUPPLIERS

DATA
M-4,2a Air Filter Element 6 pcs/size

M-4.2b Lube Oil Filler Element 30 pcs/size

M-4.2C Fuel Filter Element 15 pcs/size

M-4.2d Water Filter Element 6 pcs/size

M-4.2e Fan Belt 3 pcs/size

M-4.2f Alternator Belt 3 pcs/size

M-4.2g Coolant 4 gailons

M-4.2h
Expected spares to be 
consumed during the 
performance test

1 lot

M*4.2i
Other spare parts 
recommended by 
Manufacturer

1 lot

M-4.2i.1
M-4.2i,2
M-4.2i.3
M-4.2i.4
M-4.2i.5
M-4.2i.6
M-4.2i.7
M-4.2i.8
M-4,2i.9
M-4.21.10

**

The above list is preliminary which is subject to changes to conform with the 
finai design and model/brand of the proposed equipment (per manufacturer’s 
standard). Refer also to NOTE #3 of page VhTDS (MW)-4.

Quantities may be increased depending on manufacturer's required 
replacement intervals.

I
I

Name of Firm Name & Signature of Representative Designation
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M-4.3 SPARE PARTS FOR THE TOTAL UNITS OF 60 KW DG SET 
SUPPLIED AND DELIVERED AT PALY DPP*

ITEM DESCRIPTION PART NO. MINIMUM
QUANTITY**

SUPPLIERS
DATA

M-4.3a Fuel Injector Assembly 2 pcs
M-4.3b Top Overhauling Kit 1 set
M-4.3C Actuator 1 set

M-4.3d Jacket Water Pump 
Repair Kit 1 set

M-4.3e Lube Oil Pump Repair
Kit 1 set

M-4.3f
Fan Adaptor & 
Accessories including 
Bearings

2 sets

M-4.3g Rocker Gear Cover 
Gasket 12 pcs

M-4,3h Thermostat 1 set
M-4.3i Lub Oil Pump Switch 1 set
M-4.3j Hot Water Temp.

Switch 1 set

M-4.3k Turbocharger Repair
Kit 1 set

M-4.31 Exhaust Manifold
Bellow 1 set

M-4.3m Magnetic Pick-up 1 pc

M-4,3n
Other spare parts 
recommended by 
Manufacturer

1 Lot

M-4.3n.1

M-4.3n.2

M-4.3n.3

M-4.3n.4

M-4.3n.5

NOTES:

**

The above list is preliminary which Is subject to changes to conform with the 
final design and model/brand of the proposed equipment (per manufacturer's 
standard). Refer also to NOTE #3 of page V7-7DS (MW)-4.

Quantities may be Increased depending on manufacturer's required 
replacement intervals.

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP 

________________ LuzP21Z1210Se

M-4.4 SPARE PARTS FOR THE TOTAL UNITS OF 100 KW DG SET 
SUPPLIED AND DELIVERED AT PALY DPP*

NOTES:

ITEM DESCRIPTION PART NO. MINIMUM
QUANTITY**

SUPPLIERS
DATA

M-4.4a Fuel Iniector Assembly 2 pcs
M-4,4b Top Overhauling Kit 1 set
M-4.4C Actuator 1 set

M*4.4d Jacket Water Pump
Repair Kit 1 set

M-4.4e Lube Oil Pump Repair
Kit 1 set

M*4.4f
Fan Adaptor & 
Accessories including 
Bearings

2 sets

M-4.4g Rocker Gear Cover 
Gasket 12 pcs

M-4.4h Thermostat 1 set
M-4.4i Lub Oil Pump Switch 1 set
M-4.4j Hot Water Temp.

Switch 1 set

M*4.4k Turbocharger Repair
Kit 1 set

M-4.4I Exhaust Manifold
Bellow 1 set

M-4.4m Magnetic Pick-up 1 pc

M-4.4n
Other spare parts 
recommended by 
Manufacturer

1 Lot

M-4.4n.1

M-4.4n.2

M-4.4n.3

M-4.4n.4

M-4.4n.5

**

The above list Is preliminary which is subject to changes to conform with the 
final design and model/brand of the proposed equipment (per manufacturer's 
standard). Refer also to NOTE #3 of page VI-TDS (MW)-4.

Quantities may be increased depending on manufacturer's required 
replacement Intervals.

I Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION Vl-TDS(MW)-9
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LozP21Z1210Se

M-5.0 STANDARD/SPECIAL TOOLS AND MISCELLANEOUS TOOLS

M-5.1 STANDARD/SPECIAL TOOLS FOR THE TOTAL UNITS OF 60 
KW AND 100 KW GENERATING SETS SUPPLIED AND 
DELIVERED AT PALY DPP (Minimum Requirements as Specifled 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, 2Gh2, 12'-13.3- screen 
size & with the latest pre-installed windows 
operating system compatible with manufacturer's/ 
Supplier’s software) needed in programming the 
genset control setting (complete with licensed CD- 
ROM drive dongles of genset control system) and 
electronic/digital governing system including other 
digital components that require exclusive programs 
from the Manufacturer and/or Supplier with free 
update throuqhout the operatinq life of the oenset

1 set

M-5.1 b Puller. Cylinder Liner 1 set
M-5.1C Puller. Generator Bearing 1 set
M-5.1d Puller, Injector Sleeve 1 set
M-5.1e Extractor, Valve Seat 1 set
M-5.1f Extractor, Piston Ring 1 set
M-5.10 Extractor, Valve Guide 1 set
M-5.1h Extractor. Valve Spring 1 set
M-5.1 i Expander, Injector Sleeve 1 set
M-5.1i Reamer. Injector Sleeve 1 set
M-5.1 k Calibrator. Inlector (Range 0-600 bars) 1 set
M-5.11 Feeler Gauge 1 set

M-5.1 m Special tools for overhauling and re-assembly of 
turbocharger

1 set

M-5.1n Cleaning nozzle for cleaning of turbocharoer 1 set
M-5.10 Special fools for maintenance and cleaning of

radiators and fans 1 set
M-5,1p Mechanical Torque Wrench with click type or dial type 

torque measurement indicators for cylinder head, main 
and guide bearing, connecting rod and all engine 
components utilizing bolt and nut as locking medium

1 set

M-5.10 Injector timing gauge 1 DC.
M-5.1r Standard/special tools necessary for overhauling and 

re-assembly of engine which are not mentioned above 1 set
M-5.1S Other tools recommended by (he Manufacturer 1 lot

NOTES: + Minimum requirements but the Supplier shall provide/include In the list all the 
necessary/standard tools required in the performance of normal maintenance and overhaul. 
The above list Is preliminary which is subject to changes to conform with the final design 
and model/brand of the proposed equipment (per manufacturer's standard). Refer also to 
NOTE #3 of page VI-TDS(MW)-4.

I
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION IP VI-TDS{MW)-10
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP 

 LuzP21Z1210Se

M-5.2 MISCELLANEOUS TOOLS 
DELIVERED AT PALY DPP +

TO BE SUPPLIED AND

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIERS
DATA

M-5.2a Hoist, hand chain. 2 tons capacity, 3 meters lift 1 unit
M-5.2b Wrench, combination, 13 pcs/set 1 set
M-5.2C Wrench, open, 8 pcs/set 1 set
M-5.2d Wrench box, 7 pcs/set 1 set
M-5.2e Wrench, socket, 17 pcs/set 1 set
M-5.2f Wrench, adjustable, chrome vanadium steel, 

drop forged, fine polished, heavy duty, sizes: 8, 
10& 12"

1 set

M-5.2g Wrench, pipe, forge steel, heavy duty, sizes: 12 
& 14" 1 set

M-5.2h Wrench, torque, 0-500 Nm 1 pc.
M-5.2i Plier, combination, sizes: 6, 7 & 8" 1 set
M-5.2j Plier, long nose, sizes: 6 & 8" 1 set
M-5.2k Screw driver, 6 pcs/set 1 set
M-5.21 Vise, size 6" swivel type, pre drilled holes for 

mounting 1 pc.
M-5.2m Caliper, digimatic, measuring range: 0-150mm, 

accuracy: +/- 0.02mm 1 pc.
M-5.2n Micrometer, outside deviation within: +/- 0.01 

mm, heavy duty 1 pc.
M-5.20 Drill, Electric, 13mm hammer drill, 220 V, 60

Hz, 710 W, 3.2a, reversible, with hammer, lock- 
on button and kit box

1 pc.

M-5.2p Bit, drill, 70 pcs/set, includes 3 position 
ratcheting hand drive, brad point bits-wood, 
twist drill bits - metal/wood/plastic/masonrv

1 set

M-5.2q Grinder, angle, heavy duty, 220 V, 60 Hz, 750 
W, 1200 rpm, single phase, variable soeed 1 set

M*5.2r Tester, Multi, Digital 1 PC.
M-5.2S Meter, Clamp, Digital 1 PC.
M-5.2t Tester. Megger (0-1000) 1 DC.
M-5.2U Allen Wrench 1 set
M-5.2V 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 #3 of page VJ^TDS(MW)-4.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS{MW)-11
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS. ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP 

 LuzP21Z1210Se

M-5.2 MISCELLANEOUS TOOLS TO BE 

DELIVERED AT PALY DPP (Cont,d.....f
SUPPLIED AND

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIERS
DATA

M-5.2W Filter Wrench 1 pc.
M-5.2X Tongue & Grove Pliers (10") 1 pc.
M-5.2y Precision Screwdrivers (long type) 1 set
M-5.2Z Grease gun 1 pc.

M-5.2aa Locker Cabinet with 6 compartment with lock 
keys and ball rollers 1 set

M-5.2bb Tool box, heavy duty, 535mm x 250mm x 238
mm (or as required to contain all the 
standard/special and miscellaneous Tools)

1 set

M-5.2CC Other tools recommended by the Manufacturer 1 lot
M-S.2CC.1
M-5.2CC.2
M-5.2CC.3
M-5.2CC.4
M-5-2CC.5

........ .. uui iiio praviae/mciuae m me list all me
necessary/standard tools required in the performance of normal maintenance and 
overhaui. The above list Is preliminary which Is subject to changes to conform with the 
final design and model/brand of the proposed equipment (per manufacturer's standard) 
Refer also to NOTE #3 of page VI-TDS(MW)-4.

I
I
I

I
I

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION CP VI-TDS(MW>-12



I
I

BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP 

 LuzP21Z1210Se

I
I

I
I
I
I
I
I

I
I
I

PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING THE PROJECT
IMPLEMENTATION BUT NOT LIMITED TO:

fSections M-6,0 to M-13.0)

NOTES

1. The Bidder shall complete this technical data sheet/documents and submit the filled- 
up forms during the project implementation (during contract stage). The Bidder shall 
use 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. The data provided shall be used as basis for 
evaluation of brochures, drawings and other documents to be submitted for review 
and approval during the project implementation.

3. All data and information shall be in English language.

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT
LIMITED TO:

SECTION DESCRIPTION PAGE
M-6.0 ISO 9001 Certificate of the Manufacturer/Assembler/Integrator 

or equivaient for each of the Diesel Generating Set
M-7.0 Standard Certification of the proposed offered model of Diesel 

Generating Set from any of the following internationally recognized 
certifying body/organization:
a) Canadian Standard Association (CSA)
b) Underwriter’s Laboratories (UL)
c) Japanese Industrial Standards (JIS)
d) European Commission (CE)
e) Lloyd’s Register (LR)
f) Germanischer Lloyd (GL)
g) Niippon Kaiji Kyokai (NKK)
h) American Bureau of Shipping (ABS)

I NATIONAL POWER CORPORATION CDD VI-TDS(MW)-13
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PU\NT FOR PALY OPP

Lu2P21Z1210Se

Cont’d.

I

I
I

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT
LIMITED TO:

SECTION DESCRIPTION PAGE
M'8.0 Power Derate Curves and Details or Certificate/Statement from 

Diesel Generating Set’s Manufacturer/Assembler/ Integrator 
that the proposed Diesel Engine-Generator Set have no deration at 
Reference Site Conditions.

M-9.0 Manufacturer/Assembler/Integrator’s General Data, Catalogue 
and Brochures of model/type of equipment offered and 
published as standard products for the 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(MWM5

M-11.0 Supplier/Manufacturer/Assembler Drawings, Brochures, 
Instruction Manuals and other Documents as specified in 
Clause GW-6.3 and other relevant Clauses of the Technical 
Specifications

M-12.0 Photos of Nameplates (DG Set, Engine and Alternator) -
Submit 5 months prior to Test & Commissioning

M-13.0 Serial Nos. of DG Set, Engine and Alternator - Submit 5 months 
prior to Test & Commissioning

I

I
Name of Firm Name & Signature of Representative Designation

I NATIONAL POWER CORPORATION VI-TDS{MW}-14



BIO DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS. ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210Se

M-10.0 DIESEL ENGINE

I

I

I

I
I

SUPPLIER’S
ITEM DESCRIPTION NPC DATA

REQUIREMENT 60 kW 100 kW

M-10.1 DIESEL ENGINE
M-10.1.1 Fuel Rate at Required Prime Power Output & 

Reference Site Conditions for DG Set

75 % Rated Load, Li/kW-hr By Supplier

50 % Rated Load, Li/kW-hr By Supplier

25 % Rated Load, Li/kW-hr By Supplier

M-10.1.2 Number of Strokes 4

M-10.1.3 Rotating Direction {Viewed from 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 Supplier

M-10.1.6 Heaviest part of DG set for maintenance, kg By Supplier

M-10.1.7 Idling Speed Recommended, RPM By Supplier

M-10.1.8 Duration of Idling (maximum), min. By Supplier

M-10.1.9 Minimum Load @ Normal Speed, kW By Supplier

M-10.1.10 Maximum Load @ Normal Speed, kW By Supplier

M-10.1.11 Engine Heat Dissipation, kJ/hr By Supplier

M-10.1.12 Engine Mechanical Efficiency, qm By Supplier

M-10.1.13
Numerical Values for Power Adjustment By Supplier a= a=
Parameters (Exponents) for high speed per m= m-
Table 2 of ISO 3046, a, m, n, s n- n=

s= s=
M-10.1.14 Expected Useful Life of Unit @ Prime Rated

Power, Year
10

I
Name of Firm Name & Signature of Representative

NATIONAL POWER CORPORATION

Designation

VI-TOS(MW)-15



BID DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP 

______________ LuzP21Z1210Se

I

I

I

M-10.0 DIESEL ENGINE (Cont’d.....)

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S
DATA

60 kW 100 kW
M-10.2 LUBRICATING OIL SYSTEM
M-10.2.1 Total Lube Oil System Capacity, liters By Supplier

M-10.2.2 Lube Oil Consumption of the Engine, q/kwhr Bv Supplier
M-10.2.3 Lube Oil Pump Capacity, m^/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, mJ/hr By Supplier

M-10.4.2 Exhaust Gas Temperature, UC By Supplier

M-10.4.3 Maximum Allowable Back Pressure, mmH20 By Supplier

M-10.4.4 Exhaust Pipe (nom. Diameter x length x 
weight), mm x mm x kq

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 
required

M-10.4.7 Silencer Material, ASTM A 106 or as 
required

Name of Firm Name & Signature of Representative

NATIONAL POWER CORPORATION EP
Designation

VI-TDS(MW)-16
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP 

 LuzP21Z1210Se

M-IO.O DIESEL ENGINE (ConVd.....)

I

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S
DATA

60 kW 100 kW
M-10.5 INTAKE AIR SYSTEM

M-10.5.1 Air Intake Flow (Free Air), mJ/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-10.5.6 Total Air Flow Required for Ventilation & 

Combustion. m3/hr
By Supplier

M-10.6 COOLING SYSTEM (Coolant for Initial filling shall be provided By Supplier per 
Engine)

M-10.6.1 Total Cooling Water Capacity. Liters By Supplier
M-10.6.2 Cooling Water Pump Capacity, mJ/hr By Supplier
M-10.6.3 Jacket Water Pump Capacity, mJ/hr By Supplier
M-10.6.4 Radiator Fan Air Flow, mJ/hr By Supplier
M-10.6.5 Radiated Heat to Ambient, kw/hr By Supplier
M-10.6.6 Expansion Tank Capacity and Elevation, if 

applicable, liters and m.
By Supplier

M-10.6.7 Radiator Dimensions 
(I X w X h), m

By Supplier

M-10.6.8 Core Material Aluminum
M-10.6.9 Recommended cooling water properties such 

as ph, hardness, TDS, etc., ASTM
PH Value, ppm By Supplier

Total Hardness By Supplier
TDS, ppm By Supplier

Chloride By Supplier

Sulfate, ppm By Supplier

Silica, mg/I By Supplier
Iron, ppm By Supplier

Conductivity, uS/cm By Supplier

I
Name of Firm Name & Signature of Representative

NATIONAL POWER CORPORATION CDD
Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS. ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210Se

M-10.0 DIESEL ENGINE (Cont’d.....)

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S
DATA

60 kW 100 kW
M-10.7 FUEL SYSTEM

M-10.7.1 Fuel Feed Pump Capacity, mJ/hr By Supplier
M-10.7.2 Discharge Head of Feed Pump, m Bv Supplier
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, mJ 1
M-10.7.6 Fuel Day Tank Type

(Elevated)
Rectangular or 

Approved Shape
M-10.7.7 Fuel Tank Dimensions 

(W X L X H). m
By Supplier

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

Name of Firm Name & Signature of Representative Designation
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SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DEUVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS. ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP 

 LuzP21Z1210Se

M-10.0 DIESEL ENGINE (Cont,d.....)

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S
DATA

60 kW 100 kW
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 Enclosure Walls Thickness, mm 2 minimum
M-10.8.5 Enclosure Roof Thickness, mm 2 minimum
M'10.8.6 Enclosure Material, ASTM A 36
M-10.8.7 Insulation Material Oil-water resistant 

and fire retardant 
insulation and 

sound attenuating 
material

M-10.8.8 Hinges Material Stainless Steel
M-10.8.9 Total Weight (Genset, Auxiliaries &

Enclosure), kq
By Supplier

M-10.9 ENGINE METERING AND INDICATION
M-10.9.1 RPM Meter (RPM)* Included
M-10.9.2 Hours Run Counter (hours) * Included
M-10.9.3 Oil Pressure (kg/cm2) * Included
M-10.9.4 Oil Temperature (clC) * Included
M-10.9.5 Cooling Wafer Temperature (°C) * Included
M-10.9.6 Cylinders Exhaust Gas Temperature fuC) 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

Name of Firm Name & Signature of Representative

NATIONAL POWER CORPORATION

Designation
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M-10.0 DIESEL ENGINE (Confd.....)

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER'S
DATA

60 kW 100 KW
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 Wafer 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/control points shall also be provided at DG Set Enclosure-mounted 
panel with viewing window

Name of Firm Name & Signature of Representative Designation
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_S^ECTION VI - TECHNICAL SPECIFICATIONS
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ai!fnSD*.G«Ekl!lSETS’ ASS0c'ATED ELECTRICAL EQUIPM^T 
AND BALANCE OF PLANT FOR PALY DPP

------------------------------------ -------------------------- LuzP2121210Se

I PART II - TECHNICAL DATA SHEETS 

EW- ELECTRICAL WORKS

TABLE OF CONTENTS

I

I

I

DESCRIPTIONSECTION
DOCUMENTS TO BE SUBMITTED DURING BID OPENING

VI-TDS{EW)-1
AC Generator

VI -TDS(EW)-2
Generator Transformer

DOCUMENbut not lim ted'to:BE SUBMITTtU UUWNU f'0ST OUALIHCATION

JReference for the Approval of Manufacturer,s Brochures/Drawinn**^
C_'J rt ______ A I . . _ — 't

VI -TDS(EW)-2 

VI -TDS(EVV>3

VI -TDSfEWH
Station Servce Transformer

VI -TDS(EW)-4
Power. Control and Instrumentation Cables

VI -TDS(EWH
Bus Conductor

VI -TDS(EW)-5
Grounding System

VI -TDS(EW)-5
Lightning Protection System

VI -TDS(EW)-6
Automatic C rcuit Recloser

VI -TDS(EW)-6
E-10.0 Fuse Disconnect Switch with Lightning Arrester Combination
E-11-0 Kilowatt-HoLr Demand Meter
£-12.0 Spare Parts

VI -TDS(EW)-7

E-13.0 I Switchyard Maintenance Tools
VI -TDS(EW>-8

VI -TDS(EW)-8

I
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_SECT10N Vt - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST AND
niceci1S/?I0NING 0F 1 x 60 kW & 2 X 10O kW MODULAR 

GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT 
AND BALANCE OF PLANT FOR PALY DPP

Lu2P21Z1210Se

1.

2.

3.

PART II
TECHNICAL DATA SHEETS 

EW - Electrical Works 

SECTION E-1.0 - E-2.0

Documents to be Submitted during the Bid Opening

Bidpf*oWsaL TeChniCal Data SheetS Sha" be fill6d-°Ut and ,0 be submi«ed ™'b 'he

g“ordrsqualLSrementS i"diCa,ed in ,he TeChniCal Da,a Shaats sba" be

rpwtieJlirIiCai-d|fta-,?fulhe et’uiPment are indicated in the Technical Specifications 
approval Wh'Ch W' b6 SUbmitfed durin9 ,he i^P'ementation stage forPreview and

I

I
Name of Firm Name & Signature of Representative Designation

VI-TDS (EW)-1



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 kW & 2 X 100 kW MODULAR 
DIESEL GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT 
AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210Se

I
I

E-1.0 AC GENERATOR

I
I

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-1.1 Manufacturer By Supplier
E-1.2 Place of Manufacture By Supplier
E-1.3 Generator Model By Supplier

E-1.4 Type
Rotating Field Synchronous 
AC Generator, PMG Type 

with AVR

E-1.5 Minimum Rated Power Output 
at 0.8 Power Factor. kW 60 & 100

E-1.6 Duty/ Operation Continuous
E-1.7 Overload Capability 10% of rated power output
E-1.8 Rated Voltage, V 480
E-1.9 Frequency, Hz 60
E-1.10 No. of Phase 3
E-1.11 Winding Pitch 2/3
E-1.12 Rated Speed 1800

E-1.13 Insulation Class
Class H shall be used for 

both the armature and field 
windings

E-1.14 Temperature Rise Class F at rated load

E-2.0 GENERATOR TRANSFORMER

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-2.1 Manufacturer By Supplier
E-2.2 Place of Manufacture By Supplier
E-2.3 Transformer Model By Supplier

E-2.4 Minimum Rated Capacity, 
kVA 75 & 150

E-2.5 No. of Phase 3
E-2.6 Rated Voltage

a. Primary, kV 0.48
b. Secondary, kV 13.8

E-2.7
Transformer Guaranteed
Losses at Rated kVA, Voltage, 
Frequency and Temperature
a. No-Load Losses, Watts By Supplier
b. Load Losses, Watts By Supplier
c. Total Losses (a+b), Watts By Supplier

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 1 X 60 kW A 2 X 100 kW MODULAR 
DIESEL GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT 
AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210Se

PART II
TECHNICAL DATA SHEETS 

EW - Electrical Works 

SECTION E-3.0 - E-13.0

I Documents to be Submitted during the Post Quaiification
but not limited to:

(Reference for the Approval of Manufacturer’s Brochures/Drawings)

1. The following shall be filled-out and to be submitted during the post qualification.

2. Filled-out data by the Supplier shall only serve as reference for the review and 
approval of brochures/drawings during implementation stage.

3. Full technical data of the equipment are indicated in the Technical Specifications 
(EW-14.3) which will be submitted during the Implementation stage for review and 
approval.

4. Non-submission of the documents shall be ground for disqualification.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW>0



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

E-3.0

SUPPLY. DELIVERY. INSTALLATION TEST AND 
nS8,?!?,™0,r 1 X 60 kW 14 2 X 100 kW MODULAR
?!lSo':.GENSETS' associated electrical equipment
AND BALANCE OF PLANT FOR PALY DPP 

---------------------------------- ----------------------------- Lu2P21Z1210Se

GENERATOR CONTROL & PROTECTION PANEL

ITEM
E-3.1

DESCRIPTION

E-3.2
Manufacturer
Generator Circuit Breaker
a Manufacturer
b. Model___________

Continuous Current

NPC
REQUIREMENTS

By Supplier
Molded Case

SUPPLIER’S DATA

By Supplier
By Supplier

Rating
Refer to Single Line

Diagram

E-4.0 STATION SERVICE TRANSFORMER

ITEM
E-4.1

DESCRIPTION
Kianufacturer

NPC
REQUIREMENTS

By Supplier
SUPPLIER’S DATA

b-4.2

E-4.3
Transformer Model
Minimum Rated Capacity 
kVA

By Supplier

15
E-4.4
E-4.5

No. of Phase
Rated Voltage

One (1) '

a. Primary. kV
b. Secondary. kV

7.97 —---
6.24

E-5.0 15OWER, CONTROL & INSTRUMENTATION CABLE
ITEM

15 kV Pow
DESCRIPTION 1 NPC

---------------------------- 1 requirements3r Cab s -------------- ----------------- -J
SUPPLIER’S DATA

E-5.1 Manufacturer By Supplier
E-5.2

Continuous current carrying 
capacity of conductor at 90*C 
Operatina Temperature Manufacturer's Data

E-5.3

E-5.4

Conductor Cross-Section. 
mm?
Conductor Material

30

E-5.5 Insulation Material 
------------------------ ------------------

Annealed Copper
Cross-linked polyethylene 

________ (XLPE)

Name of Firm Name & Signature of Representative Designation

VI-TDS (EWM
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BID DOCUMENTS

.SECTION Vl-TECHNICAL SPECIFICATIONS

SUPPLY, OeUVERY, INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 kW & 2 X 100 kW MODULAR 
DIESEL GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT 
AND BALANCE OF PLANT FOR PALY DPP

ITEM 1 DESCRIPTION | NPC
—____ 1----------------_!____________IREQUIREMENTS SUPPLIER’S DATA
OUU V rov ei, control and Instrumentation Cahin

E-5.6 Manufacturer By SuDDlierE-5.7 Type
a. Power THHN/THWN-2b. Control & Instrumentation Royal Cord

E-5.8
Continuous current carrying
capacity of conductor at 75*C 
Operating Temoerafure
a. THHN/THWN-2 Refer to Single Line Diagram
b. Roval Cord By Sunnlier

—ti-o.y 1 conductor Material Annealed Conner-------- 1

E-6.0 BUS CONDUCTOR

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-6.1 Manufacturer By SuDDlier
E-6.2 Type designation Aluminum Conductor Steel

Reinforced fACSRtE*6.3 Conductor size Refer to Single Line Diagram
E*6.4 Ampacity. A 270

E-7.0 GROUNDING SYSTEM

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-7.1 Grounding connection Exothermic
E-7.2 Permissible temperature rise 

of grid copper conductor. °C 300
E-7.3 end conductor

a. Manufacturer By SupDlier
b. Minimum Size, mm2 100
c. Material fin-annealed copper

stranded conductor fbarelE-7.4 Bonding Conductor
a. Manufacturer By SuDOlier
b. Size, mm2 100. 50&22

c. Material fin-annealed copper 
stranded conductor with
1.2 kV PVC Insulation

E-7.5 Copper Ground Rod
a. Manufacturer By SuDDlier
b. Diameter, mm > 19 mm
c. Lenoth/section. m > 3 m

Name of Firm Name & Signature of Representative Designation

VI-TDS (EW)-5



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 1 X 60 kW & 2 X 100 kW MODULAR 
DIESEL GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT 
AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210Se

E-8.0 LIGHTNING PROTECTION SYSTEM

I
E-9.0 AUTOMATIC CIRCUIT RECLOSER

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

Liahtnina ,rotection
E-8.1 Manufacturer Bv SuDDlier

Liahtnina Rod
E-8.2 Material Copper
E-8.3 Length, mm 2000
E*8.4 Minimum Diameter, mm 19

Down Conductor
E-e.5 Type Insulated Copper 

Conductor
E-8.6 Minimum Cross-Section Area 55 mm2
E-8.7 Insulation Material PVC

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-9.1 Manufacturer Bv Supplier
E-9.2 Place of Manufacture Bv 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 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 Frequency. Hz 60
E-10.4 BIL. kV 110
E-10.5 Ampere Frame 100
E-10.6 Interrupting Capacity. kA 10
E-10.7 Fuse Link

a. Type Universal buttonhead 
design

b. Current Rating, A Refer to Single Line 
Diagram

E-10.8 Lightning Arrester

a. Type Metal Oxide Varistor 
(MOV), gapless

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-6



BID DOCUMENTS

.SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 1 X 60 kW & 2 X 100 kW MODULAR 
DIESEL GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT 
AND BALANCE OF PLANT FOR PALY DPP

-------------------------------------- ------------------ lu2P21Z12tOSe

E-11.0 KILOWATT-HOUR DEMAND METER

ITEM I DESCRIPTION I NPC
---- --------------------------- --------------------------- I REQUIREMENTS SUPPLIER’S DATA

tun j e Pliase. Ulqltal Kilowatt-Hour Demand Mefor ~i-------- --------------------------------
E-11.1 Manufacturer By SupDlier ------------E-11.2 Accuracy Class Class 0.3 or better ------------E-11.3 Wire 2
E-11.4 Current Ranoe Class 100 -------------------------------- ------
E-11.5 Freouencv. Hz 60 —
E-11.6

The Kilowatt-hour meter to be
provided is certified and 
approved bv ERC

Yes I
13.8kv Tn ee Phase. Dlqital Kilowatt-Hour Demand Metpr----------------—
E-11.7 Manufacturer By Supplier —E-11.8 Accuracy Class Class 0.3 or better --------------------- j
E-11.9 Wire 4 —
E-11.10 Voltaoe. V 120-480 —
E-11.11 Current Ranqe 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 IE-11.14 Meiennq Current Transformer —
a. Insulation type Full cast eooxy resin —
D. Secondary rated current

for all windinos. A 5
c. Accuracy class Class 0.3 or better —
d. BIL. kV 110 —
^etennq Voltaoe Transformer —
a. Nominal voltage of VT 

kV 13.8 I
b. Rated secondary voltage,

By Supplier I
c. Insulation type Full cast epoxv resin --------------------------------- -----
d. Accuracy class Class n 3 nr hpttor ------------- 1e. BIL. kV 110 I

I Name of Firm Name & Signature of Representative Designation

VI-TDS (EW)-7



BID DOCUMENTS

_SECnON VI - TECHNICAL SPEClFir ATinM<s

SUPPLY. DELIVERY. INSTALLATION TEST ANn 
0FJ X 60 kW & 2 X 100 kW MODULAR 
associated ELECTRICAL EQUIPMENT 

AND BALANCE OF PLANT FOR PALY DPP
-------------------------------------------------- -

E-12.0 SPARE PARTS 

Item

E-12.1

E-12,2
E-12.3

Generator Circuit Breaker for 
Generator Control & 
Protection Panel

MINIMUM QTY.
1 Set for 60 kW D/G Set& 
1 SetforlOOkWD/G Set

SUPPLIER’S DATA

E-12.4
E-12.5

Notes:

1' SS 2rircm?"'S bUt lhe Supplier ma)' ,,,crease ,l,e quantity if found not
sufficient. Additional spares consumed and/or required for any repairs/reolacement ri?trinn ihi 
warranty penod shall be provided by the Supplier at no cost to NPC. ^

2‘ HleHatS)VeiiSUtpre,iminary Which is subJect t0 Changes to conform with the final desbn anrt
model/brand of the proposed equipment (per manufacturer’s standard). 9 d

E-13.0 SWITCHYARD MAINTENANCE TOOL^

ITEM DESCRIPTION ' "npc
REQUIREMENTS 1 SUPPLIER’S DATA

E-13.1

Telescopic Hot Stick with Tip
Lock Features,
Material: Epoxyglass
Minimum Length: 35 ft.
No. of Sections: 8

1 Set

E-13.2
Lineman's Rubber Gloves
Size: 14"
Maximum Usage: 17,000
Volts

2 Pairs

E-13.3

Lineman's Belt
Maximum Length:42"
Minimum Length: 34"
D-to-D distance: 56 cm
Center Hole: 38"

1 Set

E-13.4
Positiontng Strap. Nylon 
Maximum Length: 2.0m 
Minimum Length: 1.3m 
Adiustable Ranoe: 0.7m

1 Set

E-13.5
Heavy Duty Hard Hat
with strap
(Passed Safety Slandardt

3 Pcs

Name of Finn Name & Signature of Representative Designation

Vl-TDS {EW)S



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 kW & 2 X 100 kW MODULAR 
DIESEL GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT 
AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210Se

ITEM DESCRIPTION NPC
REQUIREMENTS 1 SUPPLIER’S DATA

E-13.6
E-13.7
E-13.8
E-13.9
E-13.10

Note:

1. Minimum requirements but the Supplier may increase the specified quantity if found not 
sufficient.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-9



BID DOCUMENTS

SECTION VII - SCHEDULE OF REQUIREMENTS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210Se

SECTION VII

SCHEDULE OF 

REQUIREMENTS

(BID PRICE SCHEDULE)

NATIONAL POWER CORPORATION V1I-BPS -1



BID DOCUMENTS

SECTION VII . SCHEDULE OF REQUIREMENTS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS. ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210S9

SECTION VII - SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

BPS.1 - SUMMARY
SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 1 X 60 KW AND 2 X100 KW MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL

EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

ITEM
NO. PARTICULARS TOTAL AMOUNT IN FIGURES TOTAL PESO EQUIVALENT

Foreign Currency Phil. Peso Phil. Peso
1.0 Paiv DPP

TOTAL AMOUNT

Name of Bidder Name and Signature of Authorized Representative Designation

VII-BPS{SUM)-1



BID DOCUMEr^S

SECTION VII-SCHEDUEE OF REQUIREMENTS

SECTION VII • SCHEDULE OF REQUIREMENTS 
BPS.2 • Breakdown of Prices 

1 X 60 KW AND 2 X100 KW PALY DIESEL POWER PLANT

SUPPLY, DELIVERY, INSTALLATION. TEST AND 
COMWISSIONINS OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21ZI210Se

Kem
No. OaacrIpUon ol Work or Maiarfalt QTY.-UNIT

•

e
o
0
e

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUED 
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THF PHIIIPPINPR TOTAL PRICE

Unit Price of 
Goods or Services 
Foreign Currency

( 1-

Import Outlet S 
otner Levies 

Imposed by Phil. 
Govt

(Phil, Peso)

Value Added Tax 
and other Taxes 
Imposed by Phil, 

GovL
(mi. Peso)

Locel Transport 
from Port tq 
Delivery&te 

***(Phil. Peso)

Unit pnee of 
Goods or Saivces 

(Phil. Peso)

Value Added Tax 
and other Taxes 
Imposed by Pnil. 

Govl
(Phil. Peso)

Local Transport 
from Ran] to 
DoJivery Site 

***(Phil, Peso)

Forex Currency 
(ExC)

Local Curienoy 
Portion (Phil. 

Peso)
((F-G-H) X C) cr 

((lOrlOxC)

(A) (B) (C) (Ol (E) (F) (G) (H) (1) (J) (K) (L) (M)
K CENERAT1NQ SCTf$>
A1 CO kW Pnme Power Output f>*Oduldr Diosei Generating set. 16X 

RPM. In-line muiU*cylindor. 490 V, 3 phase. CO hertz, equipped wth 
turbocharger, air lo air charge air cooler, electronic governor, direct 
fuel injection, sound attenuated and weatherproof enclosure anc 
complete with associated aujiiiiary equipment for lubricating system, 
engine cooling system, intake air and exhaust gas system, fuel o<: 
supply system, starling system, cor trots and protection devices, 
instruction manuals including installation works S alignment and 
other accessories as described in the lechnical spocificalloni.

S set

A.2 100 kW Prim. Power Output Modular Dicsal Gsrorallng saL 1800 
RPM. Irvllne multi cylinder, 480 V, 0 phata, 60 hertz, equipped with 
hjrboehargar, air to air charga air cooler, eloctronie gov.mor, direci 
fuel injection, tound attenuated and weatherproof encloaure and 
complete with associated auxjilery equipment for lubricating aystem, 
engine cooling system, intake air and exhaust gai system, fuel oil 
supply system, starting syslem. controls and protection devices. 
Instruction manuals Including Installation worki i alignment and 
other accessorial at doscibod in the technical specifications.

2 sett

SUB-TOTAL A
f Amount In Words)

Noles: Final <leii«erysii« of all equiomonVminonais shall De al Ilia plant site slaled aOova Coda Countrv of Origin
if Ihera la a disciepancy on ina numbatVuniis/sols/qiianLlicij oatwaen or among iha lochnlcal provialon and Schadiiia of Rogoiremenit (SOR), SOR shall prevail 

• Oiddera shall enter a code representing the Country of Origin of ail Imported equipment, matorialt and accossohet 
** Cost of equipment, freight insurance, etc. up to Phil, port qf entry. Refer to IT&1 P.1 (b)

US United Slates

Nama arid S^gnatura of Authorized RopreseniaUve Designation

NATIONAL POWLR CORPORATION I131D



BID DOCUMENTS

SECTION VU-SCHEDULE OF REQUIREMENTS
SECTION VII - SCHEDULE OF REQUIREMENTS 

BPS.2 • Brsakdown of Prices 
1 X 60 KW AND 2 X 100 KW PALY DIESEL POWER PLANT

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF I X SO KW AND 2 X 100 KW 
MODULAR DIESEL CENSETS. ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LU2P21Z1210S»

lt«m
No. Description of Work or Matarisls QTY.*UKIT

UKIT PRJCS FOR GOODS AND RELATED SERVICES TO BE SUPPUED
FROM ABROAD

Unj{ Price of 
Gooct or $«vico$ 
Fofoign Currency

(

Import Duties S 
other Levies 

Imposei] by Phil. 
GovL

[Phil. Peso)

Value Added Tax 
and ether Taxes 
Imposed by Plul. 

GovL
(Phil. Peso)

Local Transport 
from Port to 
Delivery Site 

"•(Phil. Peso)

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPLIED FRCMWITHIN THE PHILIPPINES

Unit Price 0< 
Goods 01 Services 

(Phil. Peso)

Value Added Tax 
and other Taxes 
Imposed by Phil. 

Govt
(Phil. Peso)

Local Transport 
from Rani to 
Delivery Site 

•"(Phil. Peso)

TOTAL PRICE

Forex Currency 
(ExC)

Local Currency 
Portion (Phil. 

Peso)
l(F*G‘H)xC)or

((|.J.K)xC)

lA) (0) (C) (D) IE) (F) IG) (H) (I) (J> (U) (M)

POWER TRAHSFORMER(S)
B.1 75 kVA Generator Transformer, <60 V / 13.8 kV, 3-phose, 00 Hu 

complete with the required accessories, protection relays, qroundinc 
materials and other appunenances as described in the Technics 
Specificalions, Technical Daia Shoot and as shown on the Dio 
Drawings including laslalletion works

1 set

BZ too kVA Genaraior Translormor, 480 V /13.8 kV, 3-phasa. 60 He
complete with the required accessones, prolecticn relays, grounding 
materials and other appurtenances as described In the Tochnlca 
SpecificaboriS, Technical Data Sheet and as shown on Ihe Bid 
Ora'Wings including InslaNallonworks

2 sell

SUB-TOTAL B
(Amount in Words)

C. OTHER MECHANICAL WORKS
C.1

C.2

C.3
C-3.t

Relocation o> the existing GensoL Day Tank and Rpmg including
insUllalion and other works necessary lo fully complete and placing 
ready fer the safe and reliable operation of the Gensol.

1 lot

Fuel Oil. lubncalmg oil, lubncanis, cooianL chemicals and other 
consumables required during the iniliaf filling, startup, pre-test and 
pre-commissioning including fuel oil to be used dunng a re-lest of 
performance lest as described In Oause GW-9.0 of Ihe lechnica 
specificalions.

1 lot

Fuel Oil Supply Storage and Transfer System
1.DD0L elevated fuel day tank lor generating seL complete vvith
accessories, associated siruciural supports. Isolation valves 
instrumenis and other accessories Including Insleilatlon works as 
dascribed in the technical speaficallons and as shown on the bid 
drawings.

3 sots

Coda Country of Origin
US United Slates

Notes: Final delivery site of all equipmenUmaieriais shall be at the plant site staled above
if there is a discrepancy on (he numbers/uniis/sels/quaniiiios between or among the lochnical provision and Schedule of Requiremenis (SOR). SOR shall prevail 

• Bidders shall enler a code representing the Country of Origin of ail Imcoriod equipmenL materials and accessories 
** Cost ol equipmenL freight, insurance, etc. up Iq Phil, port of entry. Rater lo ITB-16.1(b)

••• Unit Price for Local Transponation, insurance and olhar local cosis incidonial is deliver of lha goods from the Phil port ol eniry to final delivery site

NameotOiddor Name and Signature ol Authonzed Representative Designation

luvTlOKAL POWER CORPOAATIOn Em



BID DOCUMENTS

SECTION VII-SCHEDULE OP REQUIREMENTS

SECTION VII • SCHEDULE OF REQUIREMENTS 
BPS.2 • Breakdown of Prices 

1 X 60 KW AND 2 X 100 KW PALY DIESEL POWER PLANT

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATEO ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210S«

Item
No.

(A)

C.3.2

Deecrlptlon ol Work or Malerlats

(3)

QTY.-UNIT

(C) fO)

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUEO 
FROM ABROAD

Unit Priced 
Cooat V Services 
Foreign Currency

(
(E>

Imparl OuLCi S 
0trier Levies 

Imposed by Phil, 
Govt

(Phil. Peep)

(F)

Value Added Tax 
and oirier Taxes 
Imposed by Phil. 

Govt
(Phil. Peso)

(G)

Local Trdn$po<t 
from Port lo 
Delivery Sils 

••'(Phil.Peso)

(H)

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THE PHILIPPINES

Unit Price d 
Goods or Services 

(Prill. Peso)

Value Added Tax 
and oirier Tares 
Imposed by Phil. 

Govt
(Priil. Peso)

(J)

Local Transport 
irom Plant to 
Delivery Site 

•“(Prill, Peso)

(K)

TOTAL PRICE

Forex Currency 
(6xC)

(L)

Local Currency 
Portion (Prill. 

Peso)
((F»G*H)xC)or 

({I*J*K) X C)

(M)

C.4
C.4.1

C.4.2

C.5
C.5.1

Supply, Inslailalion S Test d Pipe. Mlingt. supports, valves and other
accessories for intoroonnecUon d trie supplied eguipmenl Including 
required excavation and backfilling works at described in ihe 
technical specilicatlons and shown on [he bid dravvings;
Fuel supplyJlillIng (o the scparale/elevaied luol day tanks through 
Irie rotary hand pump (SO l/min., aluminum body) compiels wilri 
flexible hose, accessories, etc. and Interconnection piping lorlrom trie 
generating sets inoluding strainers, etc.;

Interconnection d water supply to radiators Irom the domestic water 
source;
Smoke slack/pipe, insulation and astccloled slructural steal supports 
(as applicable): and
Waste dl discharge to trie ol-nalor separator,

Id

Air<ondition and Ventilation System
Air-conditioning Unit lor Contamenzed Conird Roorti, Window
inverter type. 14.000 kj/hr coding capacity complete with controls 
(infrared remote) and oirier necessary accessories as described in 
Irie lechnicd specilicatlons including installaUon works,

2 Sets

Wall Mounted Exhaust Fon lor CR, 100 mO/h wall mounted, propellei
type, direct driven, complete wlin automatic sriuller, mounting 
accessories and controls Including installation worka.

1 Set

Fire Fighting System
Portable Fire Extinguishers, HCFC or Kalovon I. 7.1 kg (13 lbs), non
expiry, multi shots, wall hung lype with bracket and mounting 
accessoriea Including installation works.

2 Seta

Code CouAlry of On^in
US UnKM Slates

!

Notes: Final delivery site d dJ eouipment/maionais shall be al me plant site slated above
il mere is a disoepancy on me numbors/unils,'seis/guaniilies between or among me technical provision and Schedule d Requirements (SOR), SOR shall prevail 

X Bidders shall enter e code ropteseniing me Country d Ongin oFall Imported eguipmenb materials and accessories 
•X CosIdeauipmenL IrelghL Insurance, etc. up to Phil, port d entry. Refer to ITB-16.1(b)

•XX Unit Price fer Local Trensporlalion, Insurance end olhor local costs incidenlal to delivery d me goods Irom the Prill pon d entry to final delivery site

Named adder

NATtONAL POWtk CORPORATION

Name and Signature d Aumonzed Representative

DU)
Designation



DID DOCUkCNTS

SECTION VII-SCKEOULE OF REQUIREMENTS
SECTION VII. SCHEDULE OF REQUIREMENTS 

BP5.2 • Breakdown of Prices 
t X 60 KW AND 2 X 100 KW PALY DIESEL POWER PLANT

SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND SALANCS OF PLANT FOR PALY DPP

LulP21Z1210S«

lt«m
No. Deacription of Wort or Matarlalo QTY.-UNIT

•

C
0
0
E

UNIT PRICE FOR GOODS ANO RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

UNIT PRICE FOR GOODS ANO RELATED SERVICES 
TO BE SUPPLIED FROM WITHIN THE PHILIPPINFR TOTAL PRICE

Unit Price of 
Goods or Services 
Foreign Currency

{ )"

import Duties S 
other Lev os 

Imposed by PM, 
GovL

[Phil. Peso)

Value Added Tex 
and other Taxea 
Imposed by F^. 

Go»l
(PhJ, Peso)

Local Transport 
from Port to 
Delivery Site 

•••(Phil. Peso)

Unit Pnee Of 
Goods or Services 

(Phil. Peso

Value Added Tex 
and olher Taxes 
Imposed by Phil. 

GovL
(PnJ, Peso)

Local Transport 
from Plant to 
Delivery Skte 

•••(Phut, Peao)

Forex Currency 
te*C)

Local Currency 
Portion (Phil. 

Peso)

UHJrKJxC)

l*) 1 (S) (C) (D) |E> IF) (G) (H) (1) (J> (K) (L) (M)
C 6

C.6.1 Shallow well Driltiog, Development Pumping Teat enO Diainfeotion,
10 m depth, complete with 32 mm 0. ASTM A 53 A, welded, ach. 40. 
hoi dip galvanized, casing and other accesaonea aa deacriped \n the 
lechoical specificationa and aa shown on the drawingi

1 Lcf

C.6.2 Hand pump Jeimatic. 2 gpm rrin. flow, reciprocaUng type, cast iron
body complete with foot vaivea. litiingai auppprUi concrete pad end 
other concrete pad and other acce$aortea aa deaented in Ihc 
lechr>ical specificaUona Indudinp inatattallon worha.

1 Sot

C.6.3 Watef Tank. t.OOO lilera capacilyi potyelhytene. complola with
nozzlea/manhole. inlet and outlet nozzles, supports, overflow ana 
dratn rtozzlea with pipea end other acceaaoriei aa required in the 
technical apectflcauona induding instattatJOA worha.

1 Sol

C.6.4

C.6.5

&aU Valve. ZO mm 0 uPVC body, sod* el enda connect on ano
acceaaohet.

1 Sol

Gels Valve, 2$ mm 0. cast bronze, saewed ends, nsing sieni.
Class ISO

2 Sets

C.6.6 Gals Valve, 20 mm 0, cast bronze, screwed ends, nsing stem.
Class ISO

2 Sets

C.6.7 <pdie Valve, IS mm 0. cast bronze, screwed endi, rising stem.
Odsa ISO

$ Sets

C.6.5 Hose DiDS, 20 mm 0, bronze body, screwed ends. Class ISO. 4 Sets

C.6.9 Woter Pipe, 9C mm O.D, (30 mm N.D.), uPVC pipe, sch 90 or Clasi
tSO. and ill associated ntlJngs, pipe suppoha and othor acceasohoa.

6 Lm

C.6.10 Water Pipe. 32 nvn O.D. (2S mm N.D.). uPVC pipe, sen 50 or Oass 
ISO, and ils assodaled litungs, pipe supports and other accessories.

24 Lm

illMira ii a discrepancy on lha nufflOorMu>iita/seIs/quanLLea between of amorig Ibe leclvtical provision and Scbedule o( Reouirememi (SOR). SORanal prevail 
• BidOeca shall enter a code represenling the Counlryot Origin olallmponed equipmenL materials and accessonea 

•* CostdeqeipmenLlreighL insuranca. eie.up to Phil, port o< enir/. Rotor to ITB-I6.l(b)
M Unit Pnee lor Local Transportation, Insuranca and other local coslj Incidental to delivery ol the goods from the Phil port of eniry to fnal delivery site

Code Country ol Ongin
US United States

Name of Bidder

NATIOHAL POWER CORPORATION

Name and Signature of Auinonqed Repiesentailve

m
Deal gna lion



BID DOCUMENTS

SECTION VII-SCHEDULE OP REQUIREMENTS
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
1 X 60 KW AND 2 X 100 KW PALY DIESEL POWER PLANT

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF I X 60 KW AND 2 X 100 KW 
MODULAR DIESEL CENSETS. ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY OPP

LujP2121210S«

Uem
No. Dotcripllon of Wo'k cr Materials QTY.. UNIT

«

C
0
D
E

UNIT PRICE FOR GOODS AND RELATED SERVICES TO 8E SUPPLIED 
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THE PHILIPPINES TOTAL PRICE

Unit Price o( 
Goods or Services 
Foreign Currency 

( )*•

Import Dulles S 
other Levies 

Imposed by Phil.
Govt.

(Phil. Peso)

Value Added Tas 
and olhor Ta>et 
Imposed by Phil, 

Govt.
(Phil. Peso)

Local Transport 
from Port to 
Delivery Site 

•"(Phil. Peso)

Unil Price o( 
Goods or Services 

(Phil. Peso)

Value Added Tax 
and olherTaxes 
Imposed by Phil. 

Govt,
(Phil. Peso)

Local Transpon 
from Plant to 
DcliverySita 

•"(Phil. Peso)

Forex Currency 
(£«C)

Local Currency 
Portion (Phil. 

Peso)
((F*G*H) X C) or 

((I.J.K)xC)

(A) (B) 1C) ID) (E) (F) (G> (H) (1) (J) (K) IL) (M)
C.6.11

ISO. and its assooated ratings, pipe suppone and other accessories.
24 Un

c.e.i3
Warn, Pica. 20 mm 0 0. (IS mm N 0.), uPVC pice, sch 80 or Clast 
ISO, ans III asiocialoO riiiingi, pip« luppons and otfier accessories.

24 Lra

eita.TrtTAi /•
(Amount tn Words)

D. OTHER ELECTRICAL WORKS
D.1 Gencraipr Conlrol and ProtecHon Panel complete with trie required

motoring, monitoring, control and proteclJon devices, syncfironiiing 
circuil Oroakor, grounding materidta and other appuiienances as 
doscribod In trie Technical Specifications, Technical Data Sheet anc 
as shown on the Bid Drawings Inctuding installation work in the 
Ccntainehced Control Room

3 Sols

PRICE 1 F THIS ITEM Sh ILL SEWCLLfO OIHITEMA.1 A 'ID A. 2 ABOVE

D.2 ISkVAStabon Service Transformer. 7.97 kV/ 240 V, 1 .phase, 60 He
complete with ihe required accessones and other appurtenances as 
desenbed m the Technical Specificaiions, Techriical Data Sheet anc 
as shown on the Bid Drawings Including Instalialion works

1 Set

D.3 1b kV Automatic Circuit Redcser complete with the requireo
accossohet and olhor appurtonar>cds aa desenbed in the Techmea 
SpeaficatlohS, Technical Data Sheet and as shown on the Bid 
Drawings Including Installation works

1 Set

0.4 13.5 kV Kilowatl'Kour Demand Motor complete with its insthjrnoni 
Uansformors and other accessories as describad in the Technice 
Specifications. Technical Data Sheet and as shown on the iHa 
QrawiriQs kncludinq Installation works

1 Lot

Notes: f*i^ai oeiivery site oi an eguipmeni/matenais shall be ai the plant site staled above
if there is a discrepancy CfUhe ^umbors^^^ts/sets/quantJties between or among the technical provision and Scheduie of Requirements (SOR), $OR shall prevail 

• [bidders shall enter a code representing the Country of Ongin of ail imported equipment, rnatanais and accessenes 
** Cost of oquipmort, freighU insurance, etc. up to Phil, port Of entry, Refer to lT&*l6.1{b)

Code Country of Ongm
US United Stales

i

Name of Namd and &gnatufa of AuVionzed Represansauva Designation

NATIONAL POWCR CORPORATION m



BIO DOCUMENTS

SECTION VII-SCHEDULE OP REQUIREMENTS
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 - Breakdown of Prices 
1X 60 KW AND 2 X lOO KW PALY DIESEL POWER PLANT

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMWISSIONINQ OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LU2P21Z1210S«

Kam
No. Descripildn Qf Work or Maioriait QTY.-UNIT

•

c
0
D
E

UNIT PRICE FOR GOODS AND RELATED SERVICESTO BE SUPPLIED
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROkI WITHIN THE PHILIPPINFS TOTAL PRICE

Unit Pnee of 
Goods or Services 
Foreign Currency

()**

Import Dubes 6 
olhor Levies 

Imposed by Phil. 
Govl.

(Phil. Pass)

Value Added Tax 
and other Taxes 
Imposed by Phil. 

Govt.
{Phil. Peso)

Local Transport 
from Port lo 
Delivery Sile 

*#*(PhJl,Pe$o)

Unit Pnea of 
Goods or Services 

(Phil. Peso)

Value Added Tax 
and other laves 
Imposed by Phil, 

Govl.
(Phil. Paso)

Local Transport 
Irom Plant lo 
Delivery Site 
“'(Phil. Peso)

Forex Currency 
(ExC)

Local Currency 
Portion (Phil, 

Peso)
((FvQvH) IC) Of 

((IvJvK) X C)

(A) (3) (C) (D) (E> (F> (G) (H) (1) {J> (K) (L) (M)
0.6 240 V Kiiowait-Hour Demand Meter complete with iii acces$onei a$

dcscnbod lA Technical Specificalions, Technical Osla Sheet and
at Shewn on ihe Bid Drawvnct Inciudlno insidltaiion works

1 Lot

OS 16kV Fuse Disconnect Switch Wlin lightning Arrestor ComOinalion 
complole with the required fuse lirtK, brackets end accessones as 
desenfied m the Technical speoljcalions and Tedvucal Data Sheets 
as shown on the Bid Drawings including installation works

1 Lot

0.7 Power, Centres S Inslrumantation Cables complete wih the required
accessories lor cabling works to interface the supplied equipment to 
the 13.6 kV bus es desenood in the Technical Specifications 
Tochnical Data Sheet and as shown on ihe Bid Drawings including 
installation works

1 Lot

D.S Cable tray and Conduit System complete with the required 
accessories for cabling works as described in ihs Technical 
SbscificalJani and as shown on the Bid Drawings Including

1 Lot

0.9 Tako^n Siructjrd comptelo with tho required tietl pclos« cross 
arms, braces, but conductor, lino and maieridlt^ardwdfO. lightning 
orotoetjoh, torminatjon kit and other accettsones at detenbed ir 
Tochnical Speolicatlont. Technjcai Data Sheet and as shown on the 
Oid Ocawingt inducing instaitation works

1 Lot

0.10 Grciindin) S>stem complete with the required grounding gne
condudor. equipment bonding riser, exothermic welding malonals 
lost piC ground rods and oiher accessories as desenbed in the 
Technical Specifications and Technical Data Sheets at shown on ihe 
Hid Drawinat Including InslaDation works

1 Lot

il Oioia It a discrepancy on ine numbars/unils/solsi'quofilllloi between or among ina technical provision and Schedule o1 Raqgiremami (SOR), SOR shall prevail 
• Oiddori snail emer a coda representing iha Country o( Origin of all imported equipmenL msienaiiandaccessorlea 

•• Cost of equipment, IrolghL insurance, ets. up to Phil port of entry. Refer to ITB-16.1Ib)
“• Unil Price for Local Transporlalion. insurance and Oinar local costs Incidental to delivery of the goods from the Phil port of entry to final delivery site

Code Country of Origin
US 1 United Stales

Name ol Bidder

NA1K3NAL POACA COOAORATION

Name and Signature of Authonzed Representative

ED)
Designation



810 DOCUMENTS

SECTION VIl-SCKEDUl-E OF REQUIREMENTS
SECTION VII. SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
1 X 60 KW AND 2 X 100 KW PALY DIESEL POWER PLANT

SUPPLY. DEUVERY, INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS. ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuiP21Z1210Sb

Hem
No. Description of Worli or Materials QTY.p UNIT

•

C
0
D
E

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUEO
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THF PHIt IPPINFS TOTAL PRICE

Unit Price e( 
Gooda Of Services 
Foreign Currency

( )**

Import Outlet £ 
oirier leviea 

Imposed by Priil. 
Govt

(Ptiii. Peso)

Value AddedTax 
and other Taxes 
Imposed by Phil.

Govt.
(Phil. Peso)

Local Transport 
from Port to 
Delivery Site 

***(Pni1. Peso)

Unit Pnee of 
Goods or Services 

(Phil. Peso)

Value Added Tax 
and other Taxes 
Imposed by Phil. 

Govt
(Phil. Peso)

Local Transpori 
from Rant to 
Delivery Bta 

•••(Phil. Peso)

Forei Currency 
(E *C)

Local Currency 
Ponion (Phil. 

Peso)
((F*G*H) X C) or 

((l*J4K) X C)

(A) (B) (C) (0) (E) (F) (G) (H) (1) (J) (K) (L) (M)
0.11 Lighting and Power System of the plant site complete with the

reouired panelboard, lighting nxtjres. switches, outlets, cables, 
conduits, boxes end other fittings as described in the Technical 
Specifications and as shown on the Bid Drawings including 
installation works

1 Lot

0-12 Raiocaiion and Ra-connection of me eusiing Generator Control anc
Protection Panel (CCPP) lor the exisung 93 kW D'G set

1 Lot

0-13 D-smanUmg, Relocation and Reconnection of me exiLling 3 i 37.5
kVA 240 V / 13.2 kV. 1-Pnase. 60 Hz Generator Translormer 
(connected in bank)

1 Lot

SUB-TOTAL D
lAmounl inWordi)

S. CIVIL AND ARCHITECTURAL WORKS
E.1 OvilWorki

E.1.1 Demolition of Existing Slmclure 1.0 lot
E.1.2

£-1,2.1
£.1.2.2

Grading Works
Grading Excavation 71.0 cu.m.
Grading Fill 71.0 cu.m. —£.1.3 Perimeter Fence (including vehicular & pedestnan gates, wall fooing. 
pedestal, painting. 4 other accessones) SS.O ll.m.

E.1.4 Concrete Sidewalk 12.0 sg.m
E.1.5

E.t.S.1
E.1.5.2
£.1.5.3 
E.1.5.4 
E.1.5.5 
E.1.5.6

Prefab Container Mouse Foundation
Stniclural Excavation 5.0 cu.m.
Structural Backfill 2.0 cu m
Sand £ Gravel Bedding 0.5 cu.m.
Concrete (20.7MPa) 1.8 cu.m.
Reinforced Sleol Bon (Grade 275) 60.0 kg
Structural Steel (A36) (Including base plate & anchor belts) 35.0 ke

Notes: Ociivory site of oM oQuipmeai/rndtoriais siisu be at t^e ptarit sKe slated above
if mere is a discrepancy on the numbers/units/seis/duantilies between or among iha technical provision and Schedule of Regutromonts (SOR). SOR shall prevail 

* Bidders shall enter a code rcpresenllng ihe Counlry of Ongin of aU imported eQuipment, maierials and accessories 
*« Cost of eouipmenL freight, insurance, etc. up lo Phil, pod of entry. Refer to iTB'1d.1(b)

Code Country of Onqm
US United Stales

Nam«o< aaoer

NATIONAL POWER CORPORATION

Nerr.a and SignaijiaoiAuinonzed Reprasentaiive

m
Designation



BIO DOCUMENTS

SECTION VII-SCHEOULSOF REQUIREMENTS
SECTION VII - SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Pricos 
1 X 60 KW AND 2 X 100 KW PALY DIESEL POWER PLANT

SUPPLY. DELIVERY. INSTALLATION, TEST ANO 
COMMISSIONING OF 1 X SO WV ANO 2 X 100 KW 
MODULAR DIESEL GENSETS. ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

L«P2121210S«

• UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

UNIT PRICE FOR GOODS ANO RELATED SERVICES 
TO BE SUPPLIED FROM WITHIN THF PHIt IPPINFB TOTAL PRICE

Item
No. OoicrlpUon of WorK or Materials QTY.- UNIT C

0
D
E

Unit Price of 
Goods or Services 
Foreign Currency

()'•

Import Cubes S 
other Levies 

Imposed by Phil. 
Govt

(Phil. Peso)

Velue Added Tex 
end other Taxes 
Imposed by Phil. 

Govt.
(Phil. Peso)

Local Transport 
from Port to 
Delivery Site 

'••(PM, Peso)

Unit Pric« of
Good, or Services

(Phil. Peso)

Value Added Tax 
and other Taxes 
Imposed by Phil. 

Govi.
(Phil. Peso)

Local Transport 
from Plant to 
Delivery Site 

•••(Phil. Peso)

Forex Currency 
(ExC)

Local Currency 
Portion (Phil. 

Peso)
((F-G-H)«C)or 

((l*J*K) X C)

(A) IB) (C) (D) (E) (F) (Q) (H) (>1 (j) (K) (L) (M)
E.16 Diner Siruauie, and Facjinei

E.1.S.I 4x Gonsoi Foundation Pad (including eacevalion. oedding. dram
d<tch. gravel surfacing, and anchor bolts) 1.0 lot

E-1.6.2 Grouled Riprap (including excavtion, gravel fitter, sand filter, and
drain pipes) 43.0 cu.m.

E.l.e.3 Water Tank SlO(^ Support 1.0 lot
E.l.e.4 Day Tank Steel Suppod 1.0 Id
E.1.6.S Hazarooua wosie Storage 1.0 Id
E.l.e.6 Guardposl 1.0 lot
E.17 Swilchyard Appurtonancei

E.1.7.1 Seclusion Fence (including concrete post CHS wall, excavation, fill
& $0mm dia. uPVC Pipe weep holes) 40.0 11 .m.

E.17.2 Gravel Surfacing (1 SOmm thick) 14.0 cu.m.
E.17.3 TransformoT Concrete Pad (including excavation, bedding. & anchor

bolts) 1.0 Id

£.i.a Drdi na 1 g e Appudon an ces
E.1.S-1 Open RC Canal 50 0 ll.ffl.
E.l.8.2 SeplJC Tank (ST) 1 0 DCS
E.1.8.3 ON-Waiar Separator (OWS) 1.0 CM
E.1.8.4 Dram Pit (DP) 4.0 pc.
E.l.e.5 100mm diauPVC Pipes 30.0 ll.m.
E.1.9 Cable Trench (including excavalion. sand bedding, cable tray, 

concrete chipping, restoration, steel plate cover, steel frame, steel 
handle. & other roievsnl works)

30.0 II m.

£-1.10 0 thor Ap puh onencos
£.1.10.1 Flag Pole (FP) (including Gl Pipe, cleats, painting, foundabon, S 

accessories) 1.0 toi

£.1.10.2 Penmetof Lijhpnj Pole FounCjlion (PL) (incJudinj eicavapoo.
bedC.ns, Sbackrill) 4.0 PC,

Noles: Final delivery sde of all equipmenbmatenais snaU be el the plant site stated above Code COunlrv of Ongm
if there 1$ a d.sc/cpancy on the numbers/unjts/sels/quanuiiei between ct among me technical prowsion and Schedule of Requirements (SOR). SOR Shatl prevail US United Slate,

1 Biddeci $hdll enier d codd tcp^eseniing ihd Country of Ori9in of afl imcorsed OQuipmeat materidis and accessonaa 
1 Cost of equipment, freight, inauanee, etc. up IP Phil, port of entry. Refer to lTD*1d.1(P)
1 Unit Phce for local Transportation, insurance and other local cosla in&dentai to delivery of the goods from the Phil port of eni/y to fmat delivery site

Name of Didder

^*Ar)ON^^ po'-vcn ccaporatjon

Name and Signature of Author zed Representative

rm
De Si snail on



DID DOCUMEHTS

SECTION VII-SCHEDULE OF REQUIREMENTS

Itom
No.

SECTION VII - SCHEDULE OF REQUIREMENTS 
BPS.2 - Breakdown of Prices 

1 X 60 KW AND 2 X 100 KW PALY DIESEL POWER PLANT

SUPPLY, DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS. ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210S«

Description of Work or Meloriels QTY.- UNIT

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUEO 
FROM ABROAD

Unil Price of 
Goods or Services 
Foreign Corroncy

()*•

Imporl Duties i 
other Levies 

imposed py Phil, 
Govt.

(Phil. Peso)

Value Added Tei 
and other Tases 
Imposed Py Phlt. 

Gpvl,
(Phil. Peso)

Local Transport 
from Port to 
Delivery Site 

•“(Phil. Peso)

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THE PHILIPPINES

Unit Price of 
Goods or Services 

(Phil. Peso)

Value Added Tas 
and olhar Taxes 
Imposed Py Phil. 

Govt,
(Phil, Peso)

Local Transport 
from PI aril lo 
Delivery Sits 

■"(Phil, Peso)

TOTAL PRICE

Fore« Currency 
1E>C)

Local Currency 
Portion (Phil. 

Peso)
((F.G.H)xC) or 

((l*J«K).C)

(A) IB) (C) (D) (£) (F> (G) IH) 0) (J) (X) (L) (M)
E2 Archilectural Works

E.2.1 PrelaP Container House (Control House)
Oimensiont: 6m length x 2.4m width x 2.6m height Flooring 
Magnesium board with linoleum Pies: Walla S Roofing: SOnvr 
Pot)Slyrene msuiatlon with double sided 0.46mm pre.peinled 0.1 
ShceL Glasswool insulelon with pre-pamled G.L Shoot roc4 arc 
Interior celling, Windows; Spes aluminum frame sliding window 
(t.OOm 11.00m). Door; ’pe sleel door (2.10m x 0.60m): Additional 
Toilet (1.20m X 1.20m) including fixtures i plumping, ipe eluminurr 
awning window (0.60 x 0.60m), Ipd door aluminum frame witri double 
sided Insulated G.l. sheet with 60mm poiysyrone Insulation (2.10m x 
0.60m)

E.2.2 Guard Post
a, Wall Finishes; plain cement plaster finish 
P. Floor Finishes: plan concrete floor finish 
0. Roofing and Building Blankets:
0.1 Roofings; 0.2mm ink Metallic Raslic long span corrugated roofing 
sheet induding stainless steel fasteners, sealants, and 2.0mm Ihk 
metallic end Hashing
e.2 Cutler 2.0mm ihk Metallic Raslic Gutter indudmg fasleners, 
sealants, hadware and accessories
C.3 Fada Board: 1/rx12*x12'fiber cement board Including steel 
frame hardwae and accessories
C.4 Downspout: 2* dia. uPVC pipe series 1000 downspout Including 
joint fittings solvents end Preckets

0.5 Roof Drain: Removable stainless wire Paskol slralnor 
d. Palming
d.i Alt concrete surfaces
d. 2All wooden surfaces
e. Ceiling: 6mm ihk marine plywood on standard metal furring spaced 
3 0.40 O.C.B.W. and metal hangers spaced 0.60 O.C.B.W

lot

Code Country of Ongm
US Uhted Slates

Notes: Final delivery site of all equipmenirmatenais ehad be at tne plant site slated above
if there is a discrepancy on the numbers/urulsrselVQuanlitiei between cx among ihe lechheal provision and Schedule of Reauirementa (SOR). SOR shall prevail 

• Bidders shall enter a code represenpng the Country of Ongm of all imported eguiprhenL materials and accessenes 
M Cost of equipmenL freighL Insurance, etc. up lo Phil, port of entry. Refer lo IT&>16.t(b)

•M Unil Price fee Local Transportallon, insurance and olhar local costs Incidental to deliver of the goods from the Phil port of entry to final delivery site

Name of Bidder Name and Signature of Authonzed Representative Designation

NATIC'HAL Power. CORPORATION m



DIO DOCUMENTS

SECTION Vll-SCHEDULE OF REQUIREMENTS
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
1 X 60 KW AND 2 X 100 KW PALY DIESEL POWER PLANT

SUPPLY. OEUVEBY, INSTALLATION, TEST ANO 
COMMISSIONING OF 1 X 60 KW ANO 2 X 100 KW 
MODULAR OiESEL GENSETS. ASSOCIATEO ELECTRICAL 
EQUIPMENT ANO DALANCE OF PLANT FOR PALY DPP

LulP21ZI2I0S«

• UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED
FROM ARRflAO

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THF PHI1IPPINFS TOTAL PRICE

No. Description of Wort or MatorUla QTY.-UNIT C
0
0
E

Unit Price Of 
Goodi or Services 
Foreign Currency

( )■•

Import Duljes S 
other Levies 

Imposed by Phil. 
Govt

(Phil. Peso)

Value Added Ta> 
and clher Taxes 
Imposed By

Govt.
(Phil. Peso)

Local Transport 
from Port io 
Delivery Site 

"'(Phil. Peso)

Unit Price of 
Goods or Services 

(Phil. Peso)

Value Added Tax 
and other Taxes 
Imposed By Rtil. 

Govt
(Phil. Peso)

Local Transport 
from Ram to 
Dciivory Siie 
‘"(Phil, Peso)

Forex Currency 
(E * C)

Local Currency 
Portion (Phil, 

Peso)
((F*G*H) X C) or 

t(l*J*K) X C)

(A) (9) (C) ID) (£> (F) (G) (H) (1) (J) (K) (L) (M)
E.2.3 KU'Wdste Storage Facilily

a. Floor Finishes: plain cen^oni piaster floor firtish
р. Roofing and Building Giankots: Roofing and Sidings: O.Sm/n Base 
Motal ink pre paintod long span corrtiggtod 0.1 Roofing, induding 
fasteners, sealants, hardwares and retouching paint.
с. Fenesiration: wire mesh door (0.d0mA2.20m) 50rrimx50nvn gage 
sto mesh heavy galvanized on 2* dia. stool pipe frame schedule 40.
inrludinfl lr>r*«Pl ami namfin-i

1 lol

SUS-TOTAL E
(Amount In Words)

F. SPARE PARTS ANO SPECIAUSTANOARD TOOLS
F.1 MECHANICAL

F.1.1 SPARE PARTS
F.1-1.1 spare Parle per Unit ol 60 kW DIelol Genaet During the Warranty 

Period (liM.1: Part U •Technical Data Sheola, Mechanical Works 
of (he Technical Soecincallon)

9. Ar Filler Element (6 pcs/sire)
1 Lot

tJ LuOa Oil Filter Element (30 pcs/sice)
1 Lot

c. Fuel Filter Element (IS pcs/slze)
1 Lc<

<3 Water Filter Eemoni {$ pcsr'size)
1 Lot

a Fan &Qll(3pcs/si2e}
1 Lot

f Aiemelor Belt (3 pesfsiae)
1 Lot

g Coolant (4 Gallon) 1 Lot
h Expected spares to be consumed during ihe performance lest 1 Lol

1 Other spare parts recommended by Manufacturer 1 Lot
Coa«

|| iKAfalsa discrepancy on U^anumbers/unilL'selViSuanUliei Between or among me technical provision and Schedule ofReqoiremenl* (SOB), SOB shall prevail 
• adders shall enter a cods rcpreseniin] the Country of Origin o( all imported equipmenLmalerials and accessories 

•• CoslolequipmenL IreighL insurance, etc. up to Phil, port of entry. Reler to ITB-16.1(B)
••• UnilPricsIcr Local Transportalion, insurance and other local costs incidental to delivery of the goods Irom the Phil port of entry lolinal delivery Site

Country ol Ongm
US United Slates

Name Of adder

KATlOua POACH COrtPOHAhON

Name and Signature of Authoridsd Repressntalive

ED)
Oesignaiion



BID OOCUl.'BNIS

SECTION VII-SCHEDULE OF REQUIREMENTS
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Pricos 
1 X 60 KW AND 2 X 100 KW PALY DIESEL POWER PLANT

SUPPLY. DEUVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 1 X CO KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

Lb2p2121210S9

Uem
No.

(A)

F.1.U

Doscrlptlon o( Work or Moterlali

(B)

Sport Parti par Unit of 100 kW Oleiel Ganiot During me
Warranty Period (M-4J: Part II • Technical Data Sheet! 
Mechanical Worke ol Ihe Technical Specillcalion)
Ar Filter Eiomonl (6 pca/si»)

Lube Oil Filler Element (SO pcs/size)

Fuel Filler Element (IS pcs/size)

Water Filter Element (6 pcs/sIze)

Fan Ocit (3 pcs/sire)

Alemalor Bell (3 pce/size)

Coolant (4 Gallon)
Expected spare! to be consumed dunng the performance test
Other spare parts recommended by Manufacturer

QTY.-UNIT

(C)

2 Lot

2 Lot

2 Lot

2 Lot

2 Lol

2 Lol

2 Lot
2 Lot

(0)

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUED 
FROM ABROAD

Unit Price ol 
Good! or Services 
Foreign Currency

( )**
(E)

Import Duties S 
other Levies 

Imposed by Phil. 
Govt.

(Phil, Peso)

(F)

Value Added Tea 
and other Ta>ei 
Imposed by Phil, 

Govt.
(Phil. Peso)

(G)

Local Transport 
from Pori to 
Delivery Site 

■"(Phil. Peso)

(H)

Notes: Fmel delivery siie of ell oquipmonUmatenals shall be et the plant site states above
If there it a discrepancy on Ihe numbers/unils/sets/quaruitice between or among the technical provision and Schedule ol Requiremenii (SOR), SOR shall prevail 

• Biddori shall enler a code representing the Country ol Origin ol all Imported equlpmenL material! and accosiorie!
•• Cost ol equlpmenL freight. Insurance, elc, up to Phil, port ol entry. Refer lo IT8-16.1(b)
... Unit Phee lor Local Transportation, insurance and other local cosli Incidental to delivery of lha goods from ihe Phil port ofeni/y to 6nai delivery site

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THE PHILIPPINES

Unit Price ol 
Goods or Services 

(Phil. Peso)

Value Added Ta< 
and other Taxes 
Imposed by Phil, 

Govt.
(Phil. Peso)

(J)

Local Transport 
from Rani to 
Delivery Site 

■■■(Phil. Peso)

(K)

TOTAL PRICE

Forex Currency 
(ExC)

(L)

Local Currency 
Portion (Phil. 

Peso)
((F.G.H)xC)or 

X C)

m

Code Country of Ortqtn
US United Slates

Ndme of Bidder Nome ond Si90alure of Aul^on2ed Reproseri (alive Oesignauon

fj^nOSAl FOeVCRTXlRrORATlON HD



BIO OOCUWEtJTS

SECTION VI'-SCHECULE OP REQUIREMENTS
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 - Breakdown of Prlcos 
1 X 60 KW AND 2 X 100 KW PALY DIESEL POWER PLANT

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF I X 50 KW ANO 2 X 100 KW 
MODULAR DIESEL CENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT ANO 5ALANCE OF PLANT FOR PALY DPP

LuiP2121210S«

Item
No. Description of Work or Malerlaie QTY.-UNIT

•

c
0
D
e

UNIT PRICE FOR GOODS ANO RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM SVITHIM THE PHILIPPINES TOTAL PRICE

Unll Price cl 
Goods or Services 
Foreign Currency

( )**

Import Duties & 
outer Levies 

Imposed by Phil, 
Govt

{Phil. Peso)

Value Added Tax 
and other Taxes 
Imposed by Phil. 

Oovt.
tPhil. Peso)

Local Transport 
from Port to 
Delivery Site 

•••(Phil. Peso)

Unit Price of 
Goods or Services 

(Phil. Peso)

Value Added Tax 
and other Taxes 
Imposed by Phil. 

Govt.
(Phil. Peso)

Local Transport 
from Plant io 
Delivery Site 

***(Phil, Peso)

Forex Currency 
(ExC)

Local Currency 
Portion (Phil. 

Peso)
((F»G*H)»C) or 

({l*J*K) A C)

1*1 (B) (C) ID) IE) (F) (G) (H) (1) (J) IK) (L) (M)
F.1.1.3 Spare Parts per Total Units of 60 kW Generating Sets Supplied

and Delfvqred (M-4.3: Pari 0 • Technical Data Sheets. Mechanical 
Works of the Technical Snacircatlnnt

a. Fuel In.eKef AssemOly 2 Pea
b Top Overhauling Kjt 1 Scl
c. Actuator 1 Sal
d Jacket Water Pump Repair Kit 1 Set
6
f

Luba Oil Pumo Hecair Kil 1 Scl
Fan Adaptor 5 Accessories including Eoanngs 2 Sets —__ a

h
Rocker Gear Co«er Gaskol 12 Pcs
Tharmosial 1 Sel

1 Lub Oil Pump Switch 1 Scl —1 Hot Water Temp. Switch 1 Scl
k Turbocharger Repair M 1 Set

1 Exhaust Manifold Seiiovr 1 Sel
m Magnetic f^ck*up 1 Pt
r) Other spare carts recommended bv Manufacturer 1 Lot

hotca: M^ai oonvarY ^ eduipmanymoiena i $ndii oo a; me piani stia stated aDova
if there is a discrepar>cy on Ihe numpers/unitCsets^Quaniiues between or among the lechrtical provision and Schedule of ReQuirementa (SOR), SOR shall prevail 

• Didders shall eriler a code reprcseritir>g the Country of Origin of ail imported equipment, mstoriais and accessories 
** Cosi of equipment, freight, insurance, etc. up to Phil, port of entry. Refer to

Cod. COunUv of Ongm
US United Slates

Nsms of Oiddef

NATIONAL POWER CORPORATION

dod SignaUre o( Authorised Rcpre&ertaiive

m
Oesignaboo



DIO DOCUMENTS

SECTION VII-SCUCDULE OP REQUIREMENTS

SECTION VII • SCHEDULE OF REQUIREMENTS 
BPS.2 - Breakdown of Prices 

1 X 60 KW AND 2 X 100 KW PALY DIESEL POWER PLANT

SUPPLY, DELIVERY INSTALLATION, TEST AND 
COMMISSIONING OF t X 50 KW ANO 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210Sa

• UNIT PRICE FOR GOODS ANO RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

UNIT PRICE FOR GOODS ANO RELATED SERVICES 
TO as SUPPLIED FROM WITHIN TKF PHIIIPPINFS TOTAL PRICE

Item
No. Oesctipllon ol Work or Malerlali QTY,. UNIT c

0
0
E

Uriil Price of 
Goods Of Services 
Foreign Currency

()**

Import Duties S 
other Levies 

Imposed by Phil. 
Govt.

tPhil. Peso)

Value Added Ta< 
and other Taxes 
Imposed by Phil, 

Govt.
(Phil. Peso)

Local Transport 
from Port Id 
Deliver Sile 
‘"(PWl.Peso)

Unit Pnee of 
Goods or Services 

(Phil, Peso)

Value Added Tax 
and oiherTaxet 
Imposed by Phil, 

Govt.
(Phil. Peso)

Local Trahsport 
Irom Plant to 
Delivery Site 

■"(Phil. Peso)

Forex Currency 
(ExC)

Local Currency 
Portion (Phil. 

Peso)
((F*G.H)xC)of

((IvJvKjxC)

(A) (B) (C) (D) (E) (F) (G) IK) (1) (J) (K) (L) (M)
F.1.1.4 Spare Pant par Total Units of 109 kWGenaraling Sots Suppllad

and Dallvored (M-4.4; Pari II - Technical Dali Shaele, Mechanical 
Works of the Technical Soeclflcallont

e. Fuol Injector Assembly 2 Pcs
Tofl Ovomauimg Kit 1 Set

c Aciuatcr 1 Set
d Jdckdl Water Pump Repair Kit 1 Set
e. LuPe Oil Pump Repair Kil 1 Set
1. Fan Adaptor i Acccaonet induding 0«anng> 2 Sets

1- Rocker Gear Cover Gasket ^2 Pa
n. Thormostat 1 Set

1. Lub on Pump Swilcfi 1 Set
1 Hot Water Tomp. Switch 1 Set

k. Turbochargof Repair Kit 1 Set
1. Exhaust Manifold Dellow 1 Set

m. Maghelic Pick-up 1 Pc.
r>. Other Spare pens recommended Oy Menufacturer i Lot

il lAe'4 lit aisuecancyo'UnenumtieiVuniis.'sciyguanLiiet between or arronj L%6 tecAracal provision and Schedola o< Raquirements (SQR), SOR shall prevail 
• ILOdors shall oniar a coda represenbng iha Counby ol Origin oT all imported equipmanL malahaJs and accessones 

•• CoslofecuipmenL lieighU insurance. otO- up lo Phil, port of eniiy. Reler lo ITS-I6.t(b)
»»* Unil Price (or Local Transportalion. insurance and other local costa Incidental lo delivery of the goods from the Phil port of entry lo linal delivery site

Code Couniry of On gin
US Uniifrd Siam

Name ol Bidder Name and Sgnaiure ol Autnonzed Represenlaiive Designation

NATIONU. POWER CORPORAIICrt ED)



BIO DOCUMENTS

SECTION Vll-SCHEOUIE OF REQUIREMENTS

SECTION VII - SCHEDULE OE REQUIREMENTS 
BPS.2 • Breakdown of Prices 

1 X 60 KW AND 2 X 100 KW PALY DIESEL POWER PLANT

SUPPLY. DELIVERY. INSTALLATION, TEST ANO 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuaP2U1210S«

Item
No. Description ofWorX or Materials QTY..UNIT

•

C
0
0
E

UNIT PRICE FOR GOODS ANO RELATED SERVICES TO BE SUPPUEO
FROM ABROAD

UNIT PRICE FOR GOODS ANO RELATED SERVICES 
TO BE SUPPLIED PROM WITHIN THE PHILIPPINES TOTAL PRICE

Unit Price ol 
Goods or Services 
Foreign Currency

( )•*

Import Duties & 
other Levies 

Imposed by Phil. 
Govt.

(Pnii, Peso)

Value Added Tai 
and otherTaxes 
Imposed by Phil. 

Govl.
(Phil. Peso)

Local Transport 
from Pori to 
Deliver Site 

***{Phll. Peso)

Unit Price of 
Goods or Services 

(Phil. Peso)

Value Added Tax 
and other Taxes 
Imposed by Pnll. 

Govt
(Phil, Peso)

Local Transport 
from Plan! lo 
Delivery Sile 

"*(Phll. Peso)

Forex Currency 
(ExC)

Local Cutroncy 
Portion (Phil. 

Peso)
((F*G‘H)xC) or 

((l•J•K}xC)

(A) (B) (C) (0) (E) (F) (G) (H) (1) (J) (K) (L) (M)
F.1.2 SPECIAUSTANOARD TOOLS AND MISCELLANEOUS TOOLS

F.1.2.1 Standard^Spacial Tool* per Totat UnUa or 60 kW and 100 kW
Centel Supplied and Delivered <M*S.1: Part U • Technical DaU 
Sheelki Mechanical Works of the Technical Specificatlcn)

a

Portable computer (Mmlmum of Inlet 17 Processor. 1008 RAM
SOCCB HDD. 2Gnz. ir-l3.3' screen sire i win the latest pre 
installed windows operating system compaLble witn manufaclurer'sfor 
Supplier's software) needed in programming me gonsel contro 
setting (complete with licensed CD-ROM dhve dongles of genie: 
control system) and elecironicfdigilai governing system including 
other digital components that require exclusive programs from the 
Manufacturer end/or Supplier with free updele throughout the 
operetlnglifeof Ihegensel

1 Set

b Pullai*. Cylindar Liner 1 Set
c. Puiior, Generator Bearing 1 Set
d Puller^ Injoctor Sleeve t Sol
a. Esliaclor, Valve Seal 1 Set "
f. Extractor. Piston Ring 1 Set

9 Eilraclcv, Valve Guide 1 Set
n EAltacior, Valve Spnng 1 Set

1 Expander. Injector Sleeve 1 Set
i Roainor. injector Sleeve 1 Set

k Cai.brator. injector {Range 0-600 bars) 1 Set
1 Feeler Gauge 1 Set

m. Special looii for overhauling andre-assembiy of lurbocharger 1 Set
n Oeoojng no2£le for Oeanmg of turt>ocharger 1 Set
0. Special 1001$ fc^ maintenance and deanmg of radidiora and Ians 1 Set

il Uiar«iia tfiscresancy onthe numberi'units/sels/quariiiiei between oi among in« tadinical provision ard SUiedula of Raguiromenis (SQR), SOR shall prevail 
• Oiddars shall enter a coda representing the Country of Origin o( all imponed eguiprranL malerialsand arxassones 

•• Coslof eguipmeni, IraighL insurance, ate. up to Prill, port of enuy. Refer to ITB-16.1(b)
••• Unit Price for Local Transporialion. Insurance and other local costs Incidental lo delivery of the goods from the Phil pod of entry lo linal delivery site

Coda Country ol Origin
US United Stales

Name ol Bidder Name and Signature olAuinorzed Rcpreseniabva Cesignabon

NATION M. POWCA CORPORATION



BID DOCUMENTS

SECTION Vll-SCHEOULE OF REQUIREMENTS
SECTION VII - SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
1 X 60 KW AND 2 X 100 KW PALY DIESEL POWER PLANT

SUPPLY. DEUVERY, INSTALLATION, TEST AND 
COMMISSIONING OF t X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuiP21Z1210Se

It am
No. Deter Iplion of Work or M ale riel t QTY.* UNIT

•

c
0
D
E

UNIT PRICE FOR GOODS AND RELATED SERVICES TO 3E SUPPLIED
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPLIED FROM WITHIN THF PHIt IPPINFS TOTAL PRICE

Uni| Pnee of 
Goods or Services 
Foreign Currency

{)•*

Import Duties & 
other Levies 

imposed by Phit. 
Govl.

(PhH.Pcso)

Velue Added Tai 
and omen Tares 
Imposed by Phil. 

Govt,
(Phil. Peso)

Local Trerisport 
from Port tg 
Delivery Site 

•••(Phil. Peso)

Unit Pnee of 
Goods or Services 

(Pnil. Peso)

Value Added Tei 
and other Tascs 
Imposed by Phil, 

Govt.
(Phil. Peso)

Local Transport 
from Plant to 
Delivery &la 

•••(Phil. Peso)

Forex Currency 
(£*C)

Local Currency 
Portion (Phil. 

Peso)
((F*G*H) X C) or 

((l*J*K) X C)

(A) (S) (C) (D) IE) (F) (G) (H) (1) (J) (K) (L) (M)
P.

measuro/nent indicators for cytinder head, main and guide baanng. 
connecting rod and all engine componenta ubiizing beJt and nul a& 
locking medium

1 Set

0 In,odor timtng gauge 1 Pc.
f Slandard/spoodl tool} necessary for overhauling and re<assemb(y 

on gjna which ata not menu on ed above 1 Set

t. Omor tools recommended by me Manulacturer 1 Lot
F.t.JJ Miscetlaneoua Tooii (M*5.2: Part U • Technical Data ShoeUe

Mechanical Wotka of the Technical SpecifleaUonl
8. Hoisi. hand cnain, 2 tons capacity. 3 meters lift 1 Unit
b. wronen, combination, 13 pcsrsol 1 Sel
c. Wrencli. open. 6 pcs/sel 1 Set
a. Wrench box. 7 pc$./set 1 Set
b. Wrencli. sockeL 17 pcsfsel 1 Set
1. Wrenen. edjuslable. enrome vanedium sicol, drop forged, fine

poiisned, heavy duty, sizes: 8.10 S 12* 1 Set

3- Wrench, pipe, forge steel, heavy duty, sizes: 12 & 14* 1 Sel
h. Wrench, torque. 3'500 Nm 1 Pe ------- —
i. Pi.er, combinafiorL sizes: 6. 7 S 3* 1 Set
1 Rfer. long nose, sizes: $ i 3* 1 Sd

X Screwdriver, 6 pcSr'set 1 Set
1 Vise. Size 6* swivel type, ore drilled holes for mounting 1 Pe

m Cahpor. dlglmatic. measuring range: 0*160mm, accuracy: */* 0.02mm 1 Pc
a Mic/omoior, oulside deviation wimin: */• 0.01 mm, noavy duly 1 Pc
0, Drill, Eloclflc, 13mm hammer drill, 220 v, CO Hi. 710 W, 3.2a. 

reversfble, wlih hammer. Iock*on button and box 1 Pc

il Uiora i> a discrepancy on Ihe numSorVunasisGts/quafiliiiei between or among iha lecfinical piovision and Scnaflula of Requirements (SOR), SOR snail pravail 
• Didders snail eniw a code represenUnj me Couniry of Ongm of oUimponed equipment, malensis and accessories 

•• Cost of equipmcnL IreighL insurance, etc. up la Ptiil-port of oniny. Reicno IT3-16.1(B)
Unil Price Icr Local Transportation, insurance and oiner local costs incidanlaJ to delivery of me poods from me Pnil port of entry is final delivery site

Country of Origin
US United States

Name of Biddor

KAtioruL POH.ER COririORATicrr

Name and Signature of Authonced Representative

ED5
Design sIjoa



OID DOCUMENTS

SECTION Vll-SCHEDULS OF REQUIREMENTS

SECTION VII. SCHEDULE OF REQUIREMENTS 
BPS.2 • Breakdown of Prices 

1 X 60 KW AND 2 X 100 KW PALY DIESEL POWER PLANT

SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KLV AND 2 X 100 KW 
MODULAR DIESEL CENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND OALANCE OF PLANT FOR PALY DPP

LU2P21Z121QS*

• UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THE PHILIPPINES TOTAL PRICE

Uem
No. Doicrlptlon of Wofic or Mdtorial* QTY.-UNIT C

0
0
E

Unit Price ol 
Goods or Services 
Foreign Currency

()•*

Import Oulies S 
otnor Levies 

Imposed by Phil, 
Govt.

(Phil. Peso)

Value Added Tax 
and diner Ta>es 
Imposed by Phil. 

Govt.
(Phil. Peso)

Local Transport 
from Pott to 
Delivery Site 

*’*(PnU. Peso)

Unit Price ol 
Goods or Services 

(Phil. Peso)

Value Added Tax 
andolherTaies 
Imposed by Phil. 

Govt
(Phil. Peso)

Local Transport 
Irom Plant to 
Delivery Site 
’’’(Pnil.Poso)

Forex Currertcy 
(ExC)

Local Currency 
Portion (Phil. 

Peso)
((F*G-H) X C) or 

((|.J-K)xC)

(A) (S) IC) (0) (E) IF) (G) (H) (1) (•>) (X) (L) (M)
p. &t. OnJi. 70 pcs/seu inciuoet ) pos^uon raiCTieung nsnd tinve. brad

point bits*wood. twist drilt bits • mctfitAwood/plSSlic/masonry 1 Sef

Q Grinder, angle, noavy duty, 220 V, 60 Hi. 750 W, 1200 rpm, single 
phase, vanabie speed 1 Set

r. Tester. MuUl, Digital 1 Pc
i. Meier, Oamp. Digital 1 Pc
1 Tester. Megger (0-1000) 1 Pc
j. AJten Wrench 1 Set
V. Hammer-bans claw (2 pcs each type) 1 Set
w. Filter Wrench 1 Pc
X. Tongues Grove Pliers (10*) f Pc
y Precision 5crewdn«ere (long type) 1 Set
2. Grease gun 1 Pc

Lodier Cabinet with 6 compartment wiin lock keys and ball rollers 1 Set
bb. Tod box heavy duly. 535mm i 250mm x 233 mm (or as required to 

contain all the slandardfspeclal and mJscelieneous Tools) 1 Set

cc. Other tools recommended By the Menulacturer t Lot
F.2 ELECTRICAL

F.2.1 Spare Parte (E>U.O of Part U • Technical Data Sheet. Electrical
Werke of the Technical Soeciticationet

$ Generates Circuit Breaker for Generator Conud and Protection Pene 
of 60kW DG Set 1 Set

b Oenerator Orojit Dreakor for Generator Control and Proiectjon Panel
of tOOkW D/O Sol t Set

if IhsfB is a ()l5cicp»nc)f on Ida numOefi/onits/sels/Ouamiliei bolween or among Ida lecdnical provision and ScPodula olRoqiiifamanti(SOR), SOR shall prevail 
• Bidders shall enter a code rcprcseniJng ins Country of Origin of ail imported equipment, mslenais and accessories 
n Cost of equipment, Ircight, Insurance, etc. up to Phil, port of entry. RefoMo ITQ-ie.l(b)

Unit Price for Local Transportallon, Insurance and other local costs Incidental lo delivery ol the goods from me Phil porlof enirylolinal delivery site

Code Country of On gin
US United Stales

Name of Bidder

tMTIOMl POWER CORPOAATION

Name and Signature of Aulhonzed Representative

□D
Designation



BIO DOCUMCNTS

SECTION Vll-SaiEOULE OF REQUIREMENTS
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 • Breakdown of Prices 
1 X eo KW AND 2 X 100 KW PALY DIESEL POWER PLANT

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR OiESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT ANO BALANCEQF PLANT FOR PALY DPP

LulP21ZI21QSe

Ham
No. Deicripilon of Wort! or Moiorlul, QTY.-UNIT

*

C
o
0
E

UNIT PRICE FOR GOODS ANO RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPLIED FROM WITHIN THE PHILIPPINFB TOTAL PRICE

Unit Prlcd of 
Good! or Servicos 
Foreign Currency

(

Import Duties & 
other Levies 

Imposed by Phil. 
Cbvt

(PhkI. Peso)

Value Added Tax 
and plherTaxes 
Imposed by Phil, 

Govt.
(Phil. Peso)

Local Transpoil 
from Pprl to 
Delivery Silt 

"'iPhll. Peso)

Unit Price ol 
Goods or Services 

(Phil. Peso)

Value Added Tax 
and other Taxes 
Imposed byPhit. 

Govt
(Phil. Peso)

Local Transport 
from Plar;! to
Delivery $iie 

•**(Phil, Peso)

Forex Currency 
(ExC)

Local Currency 
Ponion(Phil. 

Peso)
((F*G*H) X C) or 

((lOvKJxC)

;a) (S) (C) (DI lE) (F) (G) IN) (1) (J> IK) (L) (M)
F2.2 Switchyard Mainlenanca Tools (E-12.0 ol Pari U • Technical Data

Shod. Electrical Woiiit of Iht Technical SoBCillcalionel
a. Telescopic Hoi SUcK with Tip Lock Features,

Malonal; Epoxyglass. Minimum Length: 35 ft,. No. of Sections: fi 1 Set

b. Unoman'i Rubber Gloves
Size: 14*. Maximum Usage: 17.000 Volts 2 Pairs

c. Lineman's Bell
Manimum Length.42*. Minimum Length: 34*. D-lo-D distance: 56 cm. 
Center Hole: 38*

1 Set

d PositjOTung Strap, NytOA
ktaumum Length; 2 0m. Minimum Length: 1.3m. Adpjstable Range 
0 7m

t Set

a Heavy Duty Hard Hat with strap 
(Passed Safety Standard^ 3 Pcs

SUB-TOTAL F
fAmountln Words)

G, MISCELLANEOUS WORKS
G-1 Othor Site Regulroments

G.1.1

a

b,

e.

Uob Site Cameras, complete with an ihe necessary accessories anc 
peripherals. Spare / tools, installation and testing for the proper 
oporalipn and maintenance in accordance with the Spooricaiions anc 
Technical Data Shoots fee the provision of Ihe [ollowing:

Construction Cameras (2 Sets), complete with the reguirec 
accossonos and penpherals;
SOHO Mempry Cards, cpmpiete with the repuired storage capaoli 
and spares: and
Alkaline Bailories, complete with the required quamitiei and spares.

1 L«

Nclos: delivery Ilia ol an eguipmani/malanaii snaN ba al l^a plant sita iiated abova
kf l^era II a diicropancy on the numtori/unifi/sets/quoniiiiai botweon of among iba tec^nical provision and ScboOula of Raouiremenii fSOR), SOR snail prevail 

• L3<ddcri Shall enier a coda represaniing the Country of Origin of ail Imported equipment, maieriaii and dccossoriei 
•• Cost of equipment, Ireighi. insurance, etc. up to Phil, port of oni/y. Rofer to lTB-t6.1{b)

Code Country of Origin
US United Stales

Ndme of &dOer Nam« and Si9naiura of AuU*iodzed Ra6l‘e&er^tatlva Dosignation

F4AT10KAI row cn conr ORAl ioh ED)



GIO DOCUMENTS

SECTION VII-SCHEDULE OF REQUIREMENTS
SECTION VII • SCHEDULE OF REQUIREMENTS 

BPS.2 • Braakdown of Pricos 
1 X 60 KW AND 2 X 100 KW PALY DIESEL POWER PLANT

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 1 X CQ KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY OPP

LuzP2121210S»

Uem
No. Description olWo'k or Malsrialt QTY-- UNIT

•

C
0
0
E

UNIT PRICE FOR GOODS AND RELATED SERVICES TO 8£ SUPPLIED
FROM A8ROAO

UNIT PRICE FOR GOODS ANO RELATED SERVICES 
TO BE SUPPLIED FROM WITHIN THE PHILIPPINES TOTAL PRICE

Unit Pnee of 
Goods or Serwees 
Foreign Currency

(

Import Duties 6 
other Levies 

Imposed by ^4. 
Govt.

(Phil. Peso)

Value Added Ta> 
and other Taxes 
Imposed by Phil. 

Govl.
(Phil. Peso)

Local Transpon 
from Port to 
Doiivory Site 

•‘•(Phil. Peso)

Unit Price of 
Goods ce Services 

(Phil. Peso)

Value Added Tax 
and other Taxes 
Imposed by Phil. 

Govt
(Phil, Peso)

Local Transport 
from Plant lo 
Delivery Site 

***(Phii. Peso)

Forex Currency 
lExC)

Local Currency
Portion (Ptiil, 

Peso)
((F*G*H) x C) or 

1(1. J*K) X C)

(A) (B) (C) (D) (E) (F) (G) IN) (1) (J) (K) IL) (M)

G.2 Miscellaneous Equipment ar^d Materials (Clause MW*9«0 of the
Technical Soeclflcatlonst

G 2.1 Four Wheel Drum Truck (210 liter capacity)
1 Pc

0.2.2 Clxk(10* diameter)
t Sot

G.2.3 Steel Cabinet loclLer, 90 x 45 x 14Q cm , galvgium matonats
1 Set

G.2.A Office Table and Chairs (Standard size table, 3 drawers wiih lock 
keys and 2 cnairs with roller ballsl 1 Sef

—G.2.5 Ear mu If, fluid filled high alicnuelion 10 Pcs
G.2 5 Lube Oil requirement (for the next lube Oil change) 80 Lters —G.2.7 Flash Light and head tight wvih rechargeable AA batiery, haiogort 

bulb. 1 Sol

G.2.3 Automatic Rechargeable Emergency tJqht 1 Sel
G.2.9

a.
0.
c.
CJ.
e.
f.
9
h
i.
j
k

Electrician, Firsi Aid Kii (Paste case filed specifically lo meet me 
heads of the electricians most common Injuries • burns, sye
AdhpsVa banOages, plasK t x 3 (Id pea}
Burn Oinlfnanl 1/8 oz (6 pcs.)
Cold Pock. InslonI (4 pcs.)
Eye wash Solution. Eye pads £ Strips {T pcs)
Tmezors (4 pcs)
Laiei Gta.es, Pot |f bos.)
PvP tadtae Wpes (to pcs.)
Scissors, 4'aunl(l pc)
Slmj KUI Snobs (rpcs.)
Tron^utor Sonco^e (Apes)
Frsf Aide Guide (f pc)

1 Sol

Notcs^ ^^nal delivery siie ol all equipment/maSQnais &naii be ai u*ie plant site stated apove
if mere is a discrepancy on the numpefs/units/sets/quanutiei between or among ine technical provision and Schedule of Requirements (SOR). SOR shall prevail 

* didders shall enter e code representing me Country of Origin of all imported equipment, materials and accessoncs
Cost of equipment, freight, insurance, etc. up to Phil, port of entry. Refer to 178*16.1(0)

Code Country ofOngih
US United Stale,

Noma of Ndmo and Signature of Auinonjed f^coresenteiiva Oe^jgnaion

KATlONAl POWCRCORPOIVk'nON



010 DOCUMENTS

SECTION VII-SCHEDULE of REQUIREMENTS

SECTION VII - SCHEDULE OF REQUIREMENTS 
BPS.2 • Breakdown of Prices 

1 X 60 KW AND 2 X 100 KW PALY DIESEL POWER PLANT

SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OP 1 X 60 KW AND 2 X 100 KW 
MODULAR OlESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

Lu2P2IZ12IDSs

Hem
No. DeicrlpllonolWofk or Mat.rlalt QTY.- UNIT

*

c
0
D
E

UNIT PRICE FOR G0003 AND RELATED SERVICES TO BE SUPPLIED
FROM ABROAD

UNIT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THF PHIIIPPINFA TOTAL PRICE

Unit Price of 
Goods or Services 
Foreign Currency

()•*

Import DulioiA 
other Levies 

Imposed By Phil. 
GovL

(Phil. Peso)

Value Acaed Tai 
and other Taies 
Imposed by Phil. 

Go4-
(Phil.Peso)

Local Transport 
from Port to 
Delivery $ite 

***(Ph4, Peso)

Unii Price of 
Goods or Services 

(Phil. Peso)

Value Added Tax 
and olherTaxes 
Imposed By Phil. 

GoiL
(Phil. Peso)

Local Transport 
from Rani to 
Delivery Site 

•**(Phil, Peso)

Fore« Currency 
(ExC)

Local Currency 
Ponion(Phil, 

Peso)
l(F*G*H) X C) or 

((l4J*K) I C)

(A) (B) (C) (0) (E| IF) (0) (H) (1) (J) (K) (L) (M)
G 2.10 Oiesei Fuel including plastic drum 800 Lters
G.2.11 Hard Hat with NPC logo, wtuta color 5 Sets
G.2.12 Fiastic table and d^hair, monopiock 1 lot
G.2.13 Tagging ar^d/or Labels lor Equipment, Valves. Piping, instrumerti 

and its fixing accessories as described in me bid documents or 
shown on the drawings.

1 Lol

0.2.14 PaloUng for Fuel 04 Piping i EquipmonI, Water Piping, Waste 04 
Piping, lla associated valves, litUngs, supports and oUior accessories 
including touchnjp for faclory painted oqulpmenl and accessories as 
dascriPed In the lechnlcal spedficatlons or shown on the drawings.

1 Lot

Q.2.15 Condud training at site of at least Four (4) NPC porsormoi to be
conducted by expervs wf\o are knowtedgeabie and Ualned by the 
gerisel manufacturer or his authoriaed distributor including equlpmeni 
auxitiertei.

1 Lot

G.2.18 Conduct Tesing S Commissioning including test instn^ents and
other services as described in the technical specifications. 1 Lot

SUB-TOTAL G
{Amount In Words)

GRAND TOTAL
(Amount In Wordi)

Coda Country of Origin
US United Stales

Notes: FkeaJ delivery site of ail equipmontmateridii shall Os at the plant sUa stoiod aOova
if there Is a discrepancy on the number$/unit$/sots/quamitles dolwocn or among tha lachnical provision and Schadula of Requirements ($OR). 50R shall prevail 

• &iddora shall enter e code representing me Cogntry of Origin of all Imported equipment, matariais and accessories 
•• Cost of equipment, freight, insurance, etc. up lo Phil, port of entry. Refer to IT6>16.1th)

Unit Price for Local Transportation, insurance and other local costs incidental to delivery of the goods from the Phil port of entry to final delivery site

Name of Bidder

NATIONAL POW&fl CORPORATICH

Name and Sgnaiure of Authoriaed Representative

P}j)
Designation



BID DOCUMENTS

SECTION VIII - BIDDING FORMS

SUPPLY. DELIVERY. INSTALLATION, TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS. ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210Se

SECTION VIII

BIDDING FORMS

NATIONAL POWER CORPORATION VIII-i



BID DOCUMENTS

SECTION VIM - BIDDING FORMS

SUPPLY, DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS. ASSOCIATED
Electrical equipment and balance of plant 
FOR paly DPP

LuzP2121210Se

SECTION VIII - Bidding Forms

TABLE OF CONTENTS

NPCSF-GOODS-01 - Checklist of Technical and Financial 
Requirements for Bidders

Envelope

NPCSF-GOODS-02 - List of all Ongoing Government & Private 
Including Contracts Awarded but not yet Started

Contracts

NPCSF-GOODS-03 Statement of the bidder's Single Largest 
Contract (SLCC) similar to the contract to be bid

Completed

NPCSF-GOODS-04 - Computation of Net Financial Contracting Capacity (NFCC)

NPCSF-GOODS-05 - Joint Venture Agreement

NPCSF-GOODS-O6a Form of Bid Security: Bank Guarantee

NPCSF-GOODS*06b - Form of Bid Security: Surety Bond

NPCSF-GOODS-06C - Bid Securing Declaration Form

NPCSF-GOODS-07 - Omnibus Sworn Statement (Revised)

NPCSF-GOODS-08 - Bid Letter

Sample Form Bank Guarantee Form for Advance Payment

Sample Form - Certification from DTI as Domestic Bidder

national POWER CORPORATION
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BID DOCUMENTS

SECTION VIII - BIDDING FORMS

SUPPLY. DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS. ASSOCIATED 
ELECTRICAL EQUIPMENT AND BALANCE OF PLANT 
FOR PALY DPP

LuzP21Z1210Se

Standard Form No: NPCSF‘GOODS-01

> Duly Signed computation of its Net Financial Contracting Capacity (NFCC) at least equal to the 
ABC (NPCSF-GOODS-04) or a Committed Lino of Credit (CLC) at least equal to fen 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 follov’ing:

• Valid Joint Venture Agreement (NPCSF-GOODS-05)
OR

• Notarized statements from all the potential joint venture partners stating that they will enter 
into and abide by the provisions of the JVA, if awarded the contract

y Certification from the relevant government office of their country stating that Filipinos are 
allowed to participate in their government procurement activities for the same item/product (For 
foreign bidders ciaiming eligibilify by reason of their country's extension of reciprocai rights to 
Fiiipinos)

2. Technical Documents
y Bid Security, any one of the following:

• Bid Securing Declaration (NPCSF-GOODS-O6c)
OR

• Cash or Cashier’s/Manager's check issued by a Universal or Commercial Bank - 2% of 
ABC;
OR

• Bank draft/guarantee or irrevocable letter of credit issued by a Universal or Commercial 
Bank: (NPCSF-GOODS-O6a) - 2% of ABC;
OR

• Surety Bond callable upon demand issued by a reputable surety or insurance company 
(NPCSF-G00DS-06b) - 5% of ABC. with

" Certification from the Insurance Commission as authorized company to issue surety
y Duly signed, completely filled*out and notarized Omnibus Sworn statement (Revised) (NPCSF- 

GOODS-07), complete with the following attachments:

• For Sole Proprietorship:

■ Special Power of Attorney

" For Partnership/Corporation/Cooperative/Joint Venture:

■ Document showing proof of authorizalicn (e.g., duly notarized Secretary’s Certificate, 
Board/Partnership Resolution, or Special Power of Attorney, whichever is applicable)

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

Page 2 of 3

This Checklist of Requirements shall be provided to prospective suppliers/contractors Including all forms. Suppliers/coniractors ■ 
encouraged to consult this checklist before submitting their proposals on the deadline for the submission and receipt of offers.



BIO DOCUMENTS

SECTION VIII - BIDDING FORMS

SUPPLY. DELIVERY, INSTALLATION, TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED 
ELECTRICAL EQUIPMENT AND BALANCE OF PLANT 
FOR PALY DPP

LuzP21Z1210Se

Standard Form No: NPCSF-GOODS-01

^ Complete eligibility documents of the proposed subcontractor, if any

e. THE 2nd envelope (FINANCIAL COMPONENT) SHALL CONTAIN THE FOLLOWING:
y Duiy signed Bid Letter indicating the total bid amount in accordance with the prescribed form 

(NPCSF-GOODS-08)
> Duly signed and completely filled-out Schedule of Requirement (Section VII) indicating the unit 

and total prices per item and the total amount in the prescribed Price Scheduie form.
^ For Domestic Bidder claiming for domestic preference:

• Letter address to the BAG claiming for preference

• Certification from DTI as Domestic Bidder in accordance with the prescribed forms provided

I

CONDITIONS:

1. Each Bidder shall submit one copy of the first and second components of its Bid. NPC may request additional hard copies 
and/or electronic copies of the Bid. However, failure of the Bidders to comply with the said request shall not be a ground for 
disqualification.

2. In the case of foreign bidders, the eligibility requirements under Class ‘A’ Documents (except for Tax Clearance) may be 
substituted by the appropnate 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 olher 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 bidder1s country; and shall be au/^enf/cafed by the appropriate Philippine foreign service 
estabhshment/post or the equivalent office having jurisdiction over the foreign bidder's affairs in the Philippines.
These documents shall be accompanied by a Sworn Slalement in a form prescribed by the GPPB slating that the documents 
submitted are complete and authentic copies of the original, and alt slatements and information provided therein are true and 
correct. Upon receipt of the said documents, the PhilGEPS shall process the same in accordance with the guidelines on the 
Government of Ihe Philippines - Official Merchants Registry (GoP-OMR).

3. A Bidder not submitting bid for reason that his cost estimate is higher than the ABC. is required to submit his tetter of non-
pariicipation/regret supported by corresponding detailed estimates. Failure to submit the two (2) documents shall be 
understood as acts that lend to defeat the purpose of public bidding without valid reason as stated under Section 691 HI of the 
revised IRR of R.A. 9184. ' 'u

Page 3 of 3

to ,0 ^rospec,A,9 suppllers/contractors including all forms. Suppliers/conlradors are
encouraged to consult to/s checklist before submitting Iheir proposals on the deadline for Ihe submission and receipt or offers.



BID DOCUMENTS

SECTION VIII - BIDDING FORMS

SUPPLY. DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 1 X 60 KW AND 2 X 100 
KW MODULAR DIESEL GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND BALANCE OF 
PLANT FOR PALY DPP

LuzP21Z1210Se

Standard Form Number: NPCSF-GOODS-02

List of All Ongoing Government and Private Contracts Including Contract Awarded But Not Yet Started

Business Name 
Business Address

Name of Contract/
Project Cost

a. Owner's Name
b. Address
c. Telephone Nos.

Nature of Work

Bidder’s Role 3. Date Awarded
b. Date Started
c. Date of Completion or 

Contract Duration/ Date 
of Delivery

Value of Outstanding 
Works / Undelivered 

PortionDescription %

Government

Private

Total Cast

The b'dder 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 
Joint Venture agreement other than his current joint venture where he is a partner. Non declaration will bo a ground for disqualification of bid.

Note : This statement shall be supported with the following documents for all the contract(s) stated above which shall be submitted during Post-qualification-
1. Contract/Purchase Order and/or Notice of Award
2. Certification coming from the project owner/client that the performance is satisfactory as of the bidding date.

Submitted by : _____ _____________

in a

Designation
Date

(primed Name & Signature)



BIO DOCUMENTS

SECTION Vtll - BIDDING FORMS

SUPPLY. DELIVERY. INSTALLATION, TEST AND COMMISSIONING OF 1 X 60 KW AND 2 X 100 
KW MODULAR DIESEL GENSETS. ASSOCIATED ELECTRICAL EQUIPMENT AND BALANCE OF 
PLANT FOR PALY DPP

LuzP21Z1210Se

Standard Form Number NPCSF-GOODS-03

The Statement of the bidder’s Singte Largest Completed Contract (SLCC) similar to the contract to be bid
Business Name 
Business Address

Name of Contract
a. Owner’s Name
b. Address
c. Telephone Nos.

Nature of Work
Contractor’s Role

Description %
a. Amount at Award
b. Amount at Completion
c. Duration

a. Date Awarded
b. Contract Effectivity
c. Date Completed

Notes; 1. The bidder must state only one (1) Single Largest Completed Contract (SLCC) similar to the contract to be bid.
2. Supporting documents such as Contract/Purchase Order and any of the following: Certificate of Acceptance: or Certificate of Completion: or Official Receipt (O.R): or 

Sales Invoice for the contract stated above shall be submitted during Bid Opening.

Submitted by

Designation
Data

{Pnnted Name & Signature)
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Standard Form Number: NPCSF-GOODS-04

NET FINANCIAL CONTRACTING CAPACITY (NFCC)

A. Summary of the Supplier’s/Distributor’s/Manufacturer's assets and liabilities on the basis 
of the income tax return and audited financial statement for the immediately preceding 
calendar year are:

Year 20
1. Total Assets
2. Current Assets
3. Total Liabilities
4. Current Liabilities
5. Net Worth (1-3)
6. Net Working Capital (2-4)

B. The Net Financial Contracting Capacity (NFCC) based on the above data is computed 
as follows:

NFCC = [(Current assets minus current liabilities) x 15] minus the value of all 
outstanding or uncompleted portions of the projects under ongoing contracts, 
including awarded contracts yet to be started coinciding with the contract for this 
Project.

NFCC = P

I
I

Herewith attached is certified true copy of the audited financial statement, stamped 
"RECEIVED" by the BIR or BIR authorized collecting agent for the immediately preceding 
calendar year.

Submitted by;

Name of Supplier / Distributor / Manufacturer

Signature of Authorized Representative

Date:
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Standard Form Number NPCSF-GOODS-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 capitai, manpower, equipment, and other 
resources and efforts to enable the Joint Venture to participate in the Bidding and Undertaking of 
the hereunder stated Contract of the National Power Corporation.

NAME OF PROJECT CONTRACT AMOUNT

I

That the capital contribution of each member firm:

NAME OF FIRM CAPITAL CONTRIBUTION
1. P
2. P

That both parties agree to be jointly and severally liable for their participation in the 
Bidding and Undertaking of the said contract.

That both parties agree that___________________ and/or___________________ shall
be the Official Representative/s of the Joint Venture, and are granted full power and authority to 
do. execute and perfonn any and all acts necessary and/or to represent the Joint Venture in the 
Bidding and Undertaking of the said contract, as fully and effectively and the Joint Venture may 
do and if personally present with full power of substitution and revocation.

That this Joint Venture Agreement shall remain in effect only for the above stated 
Contract until terminated by both parties.

Name & Signature of Authorized 
Representative

Official Designation

Name of Firm

1.
Witnesses

2.

Name & Signature of 
Authorized Representative

Official Designation

Name of Firm

fJurail
[Format shaii be based on the iatest Ruies on Notarial Practice]
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I
I

I

I
I

FORM OF BID SECURITY (BANK GUARANTEE)

WHEREAS, (Name of Bidder)
submitted his bid dated (Date) 
Bid’).

________ (hereinafter called “the Bidder") has
for the [name of oroiectl (hereinafter called “the

KNOW ALL MEN by these presents that We (Name of Bank) 
(Name of Country)

of
having our registered office at

(hereinafter called “the Bank" are bound unto National Power Corporation (hereinafter called "the 
Entity") in the sum of [amount in words & figures as prescribed in the bidding 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)
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I Standard Form Number: NPCSF-GOODS-O6b

BOND NO.:

FORM OF BID SECURITY (SURETY BOND)

_______________ DATE BOND EXECUTED:

I
I

By this bond, We (Name of Bidder)_______ (hereinafter called "the Principal") and (Name
of SureM________________ of (Name of Country of SureM______________ , authorized to
transact business in the Philippines (hereinafter called “the Surety”) are held and firmly bound 
unto National Power Corporation (hereinafter called “the Employer") as Obligee, in the sum of 
(amount in words & figures as prescribed in the bidding documents), callable on demand, for the 
payment of which sum, well and truly to be made, we, the said Principal and Surety bind 
ourselves, our successors and assigns, jointly and severally, firmly by these presents.

SEALED with our seals and dated this .day of. 20

WHEREAS, the Principal has submitted a written Bid to the Employer dated the____
____________ 20______ . for the_____________________(hereinafter called "the Bid").

day of

I 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

I
f) fails or refuses to furnish the Performance Security in accordance with the 

Instructions to Bidders;
then this obligation shall remain in full force and effect, otherwise it shall be null and void. 

PROVIDED HOWEVER, that the Surety shall not be;

a) liable for a greater sum than the specified penalty of this bond, nor

b) liable for a greater sum that the difference between the amount of the 
said Principal’s Bid and the amount of the Bid that is accepted by the 
Employer.
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Standard Form Number: NPCSF-GOODS-OBb 
Page 2 of 2

This Surety executing this instrument hereby agrees that its obligation shall be valid for 120 
calendar days after the deadline for submission of Bids as such deadline Is stated in the 
Instructions to Bidders or as it may be extended by the Employer, notice of which extension(s) to 
the Surety is hereby waived.

PRINCIPAL SURETY

SIGNATURE{S). SIGNATURES(S).

I NAME(S) ANDTITLE(S). NAME{S)

SEAL SEAL

I
I
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REPUBLIC OF THE PHILIPPINES )
CITY OF_______________________) S.S.

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED 
ELECTRICAL EQUIPMENT AND BALANCE OF PLANT 
FOR PALY DPP

LuzP21Z1210Se

BID-SECURING DECLARATION
SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 1 X 60 KW 

AND 2 X 100 KW MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP, LuzP21Z1210Se

To: National Power Corporation
BIR Road cor. Quezon Ave.
Diliman, Quezon City

//We^. the undersigned, declare that:

1. lA/Ve understand that, according to your conditions, bids must be supported by a Bid 
Security, which may be in the form of a Bid-Securing Declaration.

2. //We accept that: (a) I/we wiil be automaticaiiy disqualified from bidding for any 
contract with any procuring entity for a period of two (2) years upon receipt of your 
Blacklisting Order; and, (b) I/we will pay the applicable fine provided under Section 6 
of the Guidelines on the Use of Bid Securing Declaration, within fifteen (15) days 
from receipt of the written demand by the Procuring Entity for the commission of acts 
resulting to the enforcement of the Bid Securing Declaration under Sections 23.1 (b), 
34.2, 40.1 and 69.1, except 69.1 (f) of the IRR of R.A. 9184; without prejudice to 
other legal action the government may undertake.

3. I/We understand that this Bid-Securing Declaration shall cease to be valid on the 
following circumstances:

(a) Upon expiration of the bid validity period, or any extension thereof pursuant to 
your request;

(b) / am/we are declared ineligible or post-disqualified upon receipt of your notice 
to such effect, and (i) I/we failed to timely file a request for reconsideration or (ii) 
I/we filed a waiver to avail of said right;

(c) / amAve are declared as the bidder with the Lowest Calculated and Responsive 
Bid. and I/we have furnished the performance security and signed the Contract.

IN WITNESS WHEREOF. I/we have hereunto set my hand this____day of____
20____at___________ , Philippines.

[Name and Signature of Bidder's Representative/ 
Authorized Signatory]

[Signatory’s legal capacity]
Affiant

fJurat!
[Format shall be based on the latest Rules on Notarial Practice]

1 Select one and delete the other. Adopt same instruction for similar terms throughout the document.
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Standard Form No: NPCSF-GOODS-07

Omnibus Sworn Statement (Revised)

REPUBLIC OF THE PHILIPPINES)
CITY/MUNICIPALITY OF______  )S.S.

AFFIDAVIT

I. [Name of Affiant], of legal age. [Civil Status). [Nationality), and residing at (Address of Affiant), 
after having been duly sworn in accordance with law. do hereby depose and state that:

1. [Select one, delete the other:}

pf a sole proprietorship:] I am the sole proprietor or authorized representative of [Name of 
Bidder] with office address at [address of Bidder):

[If a partnership, corporation, cooperative, or Joint venture:] I am the duly authorized and 
designated representative of [Name of Bidder) with office address at [address of Bidder):

2. [Select one, delete the other:]

[If a sole proprietorship:] As the owner and sole proprietor, or authorized representative of 
[Name of Bidder). I have full power and authority to do, execute and perform any and all acts 
necessary to participate, submit the bid, and to sign and execute the ensuing contract for 
[Name of the Project) of the [Name of the Procuring Entity], as shown in the attached duly 
notarized Special Power of Attorney:

[If a partnership, corporation, cooperative, or joint venture:] I am granted full power and 
authority to do, execute and perform any and all acts necessary to participate, submit the bid. 
and to sign and execute the ensuing contract for [Name of the Project] of the [Name of the 
Procuring Entity], as shown in the attached [state title of attached document showing proof of 
authorization (e.g., duly notarized Secretary's Certificate, Board/Partnership Resolution, or 
Special Power of Attorney, whichever Is applicable:)):

3.

4.

5.

[Name of Bidder] is not “blacklisted" or barred from bidding by the Government of the 
Philippines or any of its agencies, offices, corporations, or Local Government Units, foreign 
govemment/foreign or international financing institution whose blacklisting 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:

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:

[Name of Bidder] is authorizing the Head of the Procuring Entity or its duly authorized 
representative(s) to verify all the documents submitted:

6. [Select one, delete the rest:]

pf a sole proprietorship:] The owner or sole proprietor is not related to the Head of the 
Procuring Entity, members of the Bids and Awards Committee (BAC), the Technical Working 
Group, and the BAC Secretariat, the head of the Project Management Office or the end-user 
unit, and the project consultants by consanguinity or affinity up to the third civil degree;
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[If a partnership or cooperative:] None of the officers and members of [Name of Bidder] is 
related to the Head of the Procuring Entity, members of the Bids and Awards Committee 
(BAG), the Technical Working Group, and the BAC Secretariat, the head of the Project 
Management Office or the end-user unit, and the project consultants by consanguinity or 
affinity up to the third civil degree;

[If a corporation or joint venture:] None of the officers, directors, and controlling stockholders 
of [Name of Bidder] is related to the Head of the Procuring Entity, members of the Bids and 
Awards Committee (BAC), the Technical Working Group, and the BAC Secretariat, the head 
of the Project Management Office or the end-user unit, and the project consultants by 
consanguinity or affinity up to the third civil degree;

7. [Name of Bidder] complies with existing labor laws and standards; and

8. [Name of Bidder] is aware of and has undertaken the responsibilities as a Bidder in 
compliance with the Philippine Bidding Documents, which includes:

a. Carefully examining all of the Bidding Documents;
b. Acknowledging all conditions, local or otherwise, affecting the implementation of the 

Contract;
c. Making an estimate of the facilities available and needed for the contract to be bid, if 

any; and

d. Inquiring or securing Supplemental/Bid Bulletin(s) issued for the [Name of the Project].

9. [Name of Bidder] did not give or pay directly or indirectly, any commission, amount, fee, or 
any form of consideration, pecuniary or otherwise, to any person or official, personnel or 
representative of the government in relation to any procurement project or activity.

10. In case advance payment was made or given, failure to perform or deliver any of the 
obligations and undertakings in the contract shall be sufficient grounds to constitute criminal 
liability for Swindling (Estafa) or the commission of fraud 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 Articie 315 of Act 
No. 3816 s. 1930, as amended, or the Revised Penal Code.

I
IN WITNESS WHEREOF,
___________ , Philippines.

I have hereunto set my hand this __ day of ___, 20__ at

[Insert NAME OF BIDDER OR ITS AUTHORIZED 
REPRESENTATIVE]

[Insert signatory’s legal capacity]
Affiant

fJuratl
[Format shall be based on the latest Rules on Notarial Practice]
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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 pnsert 
numbers! the receipt of which is hereby duly acknowledged, we, the undersigned, offer to 
perform SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 1 X 60 KW 
AND 2 X 100 KW MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT 
AND BALANCE OF PLANT FOR PALY DPP ( LuzP21Z1210Se) in conformity with the said 
Bidding Documents for the sum of poiai B'd amount in words and
^’Quresi________________________________ _ or such Other sums as may be ascertained in
accordance with the Schedule of Prices attached herewith and made part of this Bid.

We undertake, if our Bid is accepted, to supply and deliver the goods and perform other 
services, if required within the contract duration and in accordance with the scope of the contract 
specified in the Schedule of Requirements and Technical Specifications.

If our Bid is accepted, we undertake to provide a performance security in the form, 
amounts, and within the times specified in the Bidding Documents.

We agree to abide by this Bid for the Bid Validity Period specified in Bid Documents and it 
shall remain binding upon us and may be accepted at any time before the expiration of that 
period.

Until a formal Contract is prepared and executed, this Bid, together with your written 
acceptance thereof and your Notice of Award, shall be binding upon us.

We understand that you are not bound to accept the Lowest Calculated Bid or any Bid you 
may receive.

We certify/confirm that we comply with the eligibility requirements pursuant to the Bidding 
Documents.

We likewise certify/confirm that the undersigned, [for solo proprietorships, insert: as the owner
and sole proprietor or authorized representative of [Name oiBidderi__________________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 ofBidderj__________________________________________ jo participate, Submit the bid, and to sign
and execute the ensuing contract on the latter’s behalf for \Name ofproiectl_______________ of the
National Power Corporation.

We acknowledge that failure to sign each and every page of this Bid Letter, including the 
attached Schedule of Requirements (Bid Price Schedule), shall be a ground for the rejection of 
our bid.

[name and signature of authorized signatory] [in the capacity of]

Duly authorized to sign Bid for and on behalf of
[name ol bidder]
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Bank Guarantee Form for Advance Payment

To: THE PRESIDENT
National Power Corporation 
BIR Road cor. Quezon Ave. 
Diliman, Quezon City

[name of Contract]

Gentlemen and/or Ladies:

In accordance with the Advance Payment Provision, of the General Conditions of Contract, 
[name_and address of Supplier} (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 famount of guarantee in figures and words}.

We, the {name of the universal/commercial bank!, as instructed by the Supplier, agree 
unconditionally and irrevocably to guarantee as primary obligator and not as surety merely, 
the payment to the PROCURING ENTITY on its first demand without whatsoever right of 
objection on our part and without its first claim to the Supplier, in the amount not exceeding 
{amount of guarantee in figures and wordsl.

We further agree that no change or addition to or other modification of the terms of the 
Contract to be performed thereunder or of any of the Contract documents which may be 
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.

Yours truly.

Signature and seal of the Guarantors

[name of bank or financial institution]

[address]

[date]
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CERTIFICATION AS A DOMESTIC BIDDER

This is to certify that based on the records of this office, (Name of Bidder) 

duly registered with the DTI on_______________ .

IS

This further certifies that the articles forming part of the product of (Name of Bidder)_______ .

which are/is (SpedM______________________________________ jare substantially composed of

articles, materials, or supplies grown, produced or manufactured in the Philippines. (Please 

encircle the applicable description/s).

This certification is issued upon the request of (Name of Person/EntiM

connection with his intention to participate in the bidding for the (Name of Project) 

of the National Power Corporation (NPC).

in

Given this__day of. 20 at ., Philippines

Name

Position

Department of Trade & Industry
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SECTION IX

BID DRAWINGS

NATIONAL POWER CORPORATION HD IX-i
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BID DRAWINGS

ARCHITECTURAL DRAWINGS

NATIONAL POWER CORPORATION \h IX-i



n
n
n
11

11
11
ij
u
u
u
u
u
u
u
u
u
u
II
lJ

BID DOCUMENTS 

SECTION (X- BIO DRAWINGS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OP 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210Se

SECTION IX- BID DRAWINGS

AW - ARCHITECTURAL DRAWINGS

DRAWING NO.

PalDPP-BDA-13.001

PalDPP-BDA-13.002

PalDPP-BDA-13.003

PalDPP-BDA-13.004

TITLE

PREFABRICATED CONTAINER 
HOUSE (Floor Plan and Elevation)

HAZARDOUS WASTE STORAGE & 
FUEL OIL RECEIVING AREA 
(Plans)

HAZARDOUS WASTE STORAGE & 
FUEL OIL RECEIVING AREA 
(Elevations)

GUARD POST (Plan, Elevation. & 
Section)

NATIONAL POWER CORPORATION

CDi IX-I



sow KlTSItRtHC *eUATKH WH
oouea-soo o.4sw pfs-PANUD

cussan iCuuTiON am 
PRE-PAMIED a 9<n Docr «e 
•fmocouK

OASSMOi wsiuixa am 
pRC-PAMits a SKH ner wo 
Kiugoiaus

ALUUMUU AMANS VUDOO
CONTROL ROOM

SCUM F>a«TON£ MsuunaN am 
D0UBl£'30CD 0.4SUU PSE-PAJNIO) 
a wen

sow PA'isTERCNC nsuuTioN am
OOUU-SOED 0.4syu PRE-PAJHItD
a am

CCNCRCTE STEPS

FLOOR PLAN

RIGHT SIDE ELEVATION LEFT SIDE ELEVATION

6000

cusswci iNsuunoH am 
PPE-PWIED a SHEET KICf MO 

INTERIOR CEXING

NOTE:
1. All. 0IUEN90NS ARE H UUIUETERS UNLESS OTHERWSE 

MHCATEft
2. rwAl OROITATMH OF THE PREFABRIOATEO CCNTAiNERIZEO 

HOUSE lU 8£ OH THE STC OCTCLOPUEnT PLAN
Ausaui FRAME SLOne awo«$

SOW PaTSTEREX INSHARON aiH 
OOUME'SeO 0.4SUU PRE-PAM TEO

a am
NATIONAL POWER CORPORATION 

AGHAM ROAO. OBJ MAM. QUEZON CITY

uppu. Kuvtirr, MtAUAiKX. n$r CfflMMUlir—WQ OP
PPPAPT: 11 n KW AMO s I’lw m MMi OfMMTA, AASOCWTAO

CONCRETE STEPS

CONCRETE PEDESTAL PREFABRICATED CONTAINER HOUSE
(TyPiCAL FLOOR PLAN ANO ELEVATION)^^

FRONT ELEVATION REAR ELEVATION PRfCPiH£w6H/A<Off.

000|

^HDPFS^17.001 MaMLusP2tZ13tOS*

BJD DRAWINGsou Asswmt

j
j

I
J

J



SVMC&

J
J
J
J
J
J

!
J

J

100UH IM CMUNCkt MU
2000

1000 1000

cmocn aooR aAS

FLOOR PLAN

2000

RoonNc SHcns:
0.S m BASE ICTM. MOOCSS
m-fAHIEO LWe 7AN
CCMtUUIED Cl ftOOTK

ROOF PLAN
SCALE 1:20

NOTES: 
1. 
z

ALL DIMENSIONS ARE IN MILLIMETERS UNL£SS 
OTMERMSE INDICATED.
WORK THIS DRAWING WITH QVIL & ELECTRICAL 
DRAWINGS.

MITW WVSO*

NATIONAL POWER CORPORATION
AfiHAM ROAD, DILIMAN, QUEZON CITY

H otuvurr, mataujktiom. mr ano rrnNinininiin o*
NUCCT: 1 I « KMr AND I X KW MOOVkAA DDUL MNICTl, AMOCMTtO 

tUCnaenA tOUriMNT AM •AI.ANCt g« riANT AM r AIT CAD 
UCDXN AHTNUiAtUTM.NAMM

m‘ HAZARDOUS WASTE STORAGE & FUEL 
OIL RECEIVING AREA (PLANS)

m 003 ten
cmt€o
CAum iOAC
HeVCHED MMCMUMPIllMlOff.
CMLHAOfT
Q£C
<cCh

ACM

AORVMA

APmovECt A gHAGPQC JR.
HAMA wo

COO HO PaIDfP-6DA*ITJU sAcc&HCL LUZP21Z1210SR

BID DRAWING



J
J
J
J
J
J
J
J

j
J

I
J

Kcmescns

FRONT ELEVATION
SCAU 1:20

RIGHT SIDE ELEVATION
SCA1£ 1:20

NOTES: 
1.

2.

AU. DIMENSIONS ARE IN MILLIMETERS UNLESS 
OTHERWISE INDICATED.
WORK THIS DRAVMNC WITH CIVIL & ELECTRICAL 
DRAWINCS.

■MiuNSicvacM

icTN. ncucss

1500

DoorMscna
0.9 mm BASEICTALTHCUCSPW-PWIFp UM VAN
caRRWAiBfiTKtfHS

WIRE MESH DOOR (SOUU X OUU 
.CAGE I 10. HCABY OUAiO p)
ON IR A0i2SiaAI FRAME W 
LOCXSEI.

SOtCSl

10CUU IHt CCNIAMCHT WUL

NATIONAL POWER CORPORATION 
ACHAM ROAD. DOJUAN, QUEZON CITY

UAfLT. MAMIKT, nalAALATiaiA TCtl AMO ............................. 0>
NbNK « 1« MW AND t JMW AM lOBAMAN DWJ& PPAIMTl. AMOCUHD 

BMCimCAA lOWWMMT AW (AAAMCf OrnAMT n« MAT WM

,m£ HAZARDOUS WASTE STORAGE & FUEL OIL 
RECEIVING AREA (ELEVATIONS PLANS)

Vr 0*9 (Mil
pracwep
qmm iOAC
tMmn mCMiChA/MiCMT,
CMLMOfT
B£e.
ICCH

RECCMMMC^

RJUtVLUNUEVA 
-------£-mAca4i

iSwAsz
w<A« P*10FPS0A-17.H} tfccAio. LUZP21Z1210S*

BID DRAWING



&
r_

—1

1
1

J------ ----------L

!
I 1---- c

J
J
J

i

J

J
1J

J
i

J
J
J

Ln UNC

aoo

“I

J

1650

ftOOTMC 9CETS
as mm USt icrui tHOCHtSS
PDC-PAW1E9 LQMS SPAN
ccmusAia cj. RognNC

6ANGC CAP FUSHMS 
as mm 6ASt tCT«. MOOCSS 
PK-PAH7IS UNC SPAN 
CtKKUCATES 01 ROOmC

POOrOITTR
01 nrn 6AZ ICTAI MOOCSS 
9« AUKm SLCOU 
C0A1CD. PRC-PAMltD

S'* uPVC 
HimsPOuT

100mm THK. CMS WAU 
PLAIN CtUCNT PLASm FIN.

'-yw—riTTZ ■’:555s"

A
FLOOR FIAN

SCALE 1:50
e RJGHT SIDE ELEVATION

SCALE 1:50

575 1650 575

'> 'Wx*' ■'-5v53'

9ARCS CAP FLASHMS 
. 0.9 mm 6ASE UTAL THKOCSS 

PRE-PAWTED LONG SPAN 
COnuSAID OL ROOFING

575 1650 57.

lOOnvn THK. CHa WALL 
' PLAIN CCIiCNT plaster FIN.

■'-yw

f

—■•yw

ROOFHG SHEETS!
09 mm BASE METAL IMOAESS 
PRE-PAIN TED LONG SPAN 
CORRUCATEO Cl ROOFING

ROOF ClITIEft
. a* mm 8<5e metal IWOINCSS 

SM ALUMMM SUCOU 
COA1EO. PRE-PAM TED

S'* gPVC 
"DORN SPOUT

10Onm THK. CHB WAU 
'PLAIN CEMENT PLASTER FIN.

555’"

FRONT ELEVATION
SCALE 1:50

REAR ELEVATION
SCALE 1:50

®
1075 57516.50

"Roomc'sensT
r09 mm BASE ICIAL *COCSS 

PRE-PAHTES LENG SP N 
CEDRUGAIED Cl ROOF IC^nn

FASCIA
8QAR0

ROOF CUTIDt
OS mm BASE METAL TMCnCSS
SW AtIJMAAJM 9UC0U 
COATED. PRE-PAKTED

S'* uPVC
00 Ml SPOUT

lOOmm THK. CHS WAIL
Plain cement plaster fh

SECTION A-A
SCALE l:SO

NOTES:
1. AU DIMENSIONS AR£ IN MILLIMETERS UNLESS OTHERWISE 

nOCATED.
2. WORK THIS DRAWINS MTH OVd. DRAVinCS.

mTiNt CF urmoa

NATIONAL POWER CORPORATION
AGHAMROAQ.DR.IAAAN. QUEZON CITY

fcm*vv. cmjvEmr, M4iM.i>noN. fiat anp ccM—iiionFifi op
FROCCTI 1 1 N KW AHQ 2 X M* NW MOOUjIJt KML GMtTI, AIAOCIAUO 

■UCnaCAl tSUPWM AM •NlNCl OP niM FOR PAA.P 0P«

GUARD POST
(PLAN. ELEVATION S SECTION)

n cm

CBIMMI lAAA

PCNCCiL U6A <«Rorr.

AMNOft

■cot

PalOPP-eOA-17D04

KNlr ASSHOWN

SUSUITTEB

APmOVEB

wax M LU2P21Z1210S*

BID DRAWING



BID DOCUMENTS

SECTION IX - BID DRAWINGS

SUPPLY. DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS. ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210Se

BID DRAWINGS

CIVIL DRAWINGS
U
u
u
u

u

NATIONAL POWER CORPORATION HD IX-I



BID DOCUMENTS 

SECTION IX - BID DRAWINGS

SUPPLY, DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210Se

SECTION IX - BID DRAWINGS

CW-CIVIL WORKS

i i

DRAWING NO.

PalDPP-BDC-17.001 

PalDPP-BDC-17.002 

PalDPP-BDC-17.003

PalDPP-BDC-17.004 

PalDPP-BDC-17.005

PalDPP-BDC-17.006

PaIDPP-BDC-17.007

PalDPP-BDC-17.008

PalDPP-BDC-17.009

PalDPP-BDC-17.010

PalDPP-BDC-17.011 

PaIDPP-BDC-17.012

PalDPP-BDC-17.013

TITLE

EXISTING SITE DEVELOPMENT 
PLAN
NEW SITE DEVELOPMENT PLAN 
(1 X 60kW & 2 X lOOkW Paly DPP)
PREFABRICATED CONTAINER 
HOUSE (Foundation, Footing, Steps 
and Pedestal Plan and Details)
GUARD POST (Foundation Plan, 
Roof Framing Plan and Details)
HAZARDOUS WASTE STORAGE & 
FUEL OIL RECEIVING AREA 
(Foundation & Roof Framing Plan)
HAZARDOUS WASTE STORAGE & 
FUEL OIL RECEIVING AREA 
(Frame Elevations)
HWS & FORA CONCRETE PAD 
FOUNDATION (Plan, Section, and 
Base Plate Details)
TYPICAL GENSET & 
TRANSFORMER PAD (Plan. Section 
& Details)
OIL WATER SEPARATOR. DRAIN 
PIT AND ZOCALO WALL (Section 
and Details)
WATER TANK AND DAY TANK 
SUPPORT (Plan, Section and 
Details)
ENTRANCE GATE & PERIMETER 
FENCE (Elevation, Section & Details)
SECLUSION FENCE &
PEDESTRIAN GATE (Plan, Section 
& Details)
DRAINAGE APPURTENANCES 
(Plan. Section & Details)

NATIONAL POWER CORPORATION IX-i



BID DOCUMENTS 

SECTION IX - BID DRAWINGS

SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210Se

PalDPP-BDC-17.014

PaIDPP-BDC-17.015

PalDPP-BDC-17.016

PalDPP-BDC-17.017

PalDPP-BDC-17.018

CABLE TRENCH LAYOUT (1 x 
60kW and 2 x 100kW Paly DPP)
CABLE TRENCHES & FLAG POLE 
FOUNDATION (Plan. Sections & 
Details)
PERIMETER LIGHTING POLE 
FOUNDATIONS (Plan, Sections & 
Details)
DIRECT BURIED STEEL POLE 
(Section & Details)
GROUTED RIPRAP (Elevation, 
Section and Details)

LI

U
U
U

p I

U

u

NATIONAL POWER CORPORATION

CD IX-lt



J

J
lJ
J

21500

ta2so

POWER TAKE-OFTOTDiPORART
STOCKROOM

2

EXISTING STROCTURES 
TO 6E OEMOUSHED

siojngO
METER

EXISTING SITE DEVELOPMENT PLAN
SCM£ l;)00

GENERAL CONSTRUCTION NOTES:

Ni nOSCNS ARE M UUJUETER UU5S OIHERMSE KKATED.
ACTUAL BOUOGiCS/PfiOPERTY WES SUil BE WtTES PRIOR TO COCTTfUCTICW. 
IMESS OTNERMS KKATED SPECTK DRAHNC STRUCTURE OR CCMPOOlT. 
ICNUUU C0UPRES9VC STRENCTH OF CONCRETE SWX K Te- 20.7 WPo (TOOO ui) 
AT 2S-DAY PERCO.
DECREE Cr COUPACTTON OF BAOCTU. 9Ua BE 90S OF RELATIVE KX37T. 
ROfORCNC Sm BAR SHAU CONFORM TO TK REQUREMCNTS CF TIC PN5 FOR 
DETCnCD STEa BARS.
DETAtS OF RERfORQHS BARS (SPUCES. BENDS HOOKS. ETC) SHALL BE M
ACCOROAME THE REQUIRE3CNTS CF AO COOC
ALL STRUCTURAL SlEa 9ua CONFCRU TO REQUREUENTS OF ASTU A36.
Sira PF*£3 TO BE USED SIAU DC 0XCIT9C RESISTANCE MUCD (ERR) 
HOT-omD CALVAMZED, ASTM ASS QUOE A SCHEDULE U.

piuunccrwwn

KMNAL PIPE OLA. OUTSCC
OlA.(nvn)

MSlOE
OUlmml

WALL
THCKNESSfmml

WOCKf
(bt/tn)

2' 60J —Ss 191 5.40
. t/2- 4BJ 40.9 3-S6 4.10
f 3S4 2S.B ua 250

9. HI BOLTED CONNECTIONS SHALL BE HADE USMS HCH STRENCTH BOLTS, NUTS AND 
•USHERS CDNFDRWNS TO ASTU AS2S. DIAUETER OF BOLT KOIIS SNAa BE I.SUU 
GREATER THAN THE BaTS NOUNAL OlAMETEfL 

lA Aa KLONO mns shall ccnporu to etoxx series of specfication pcr uu> 
STEEL ARC WIDMG ELECTRODES ASTU A2J1

11. DUSS OTHERMSE INDICATED SPCCTC DRAMNG STRUCTURE OR COUPCNENT. 
AlLOmSlE BCARND CAPaOTT V SOL STALL NOT BE LESS THAN MS) KPa.

12. THE CONTRACTOR STALL SU8UIT CERIFIED TEST REPORTS(UU TEST CR OTHER) AND 
SHOP DRAWNCS FOR MPCS REVCW AND APPROVAL PRIOR ID FABRICATION WXXS

NATIONAL POWER CORPORATION
AGHAM RQAO. OIUMAN. QUEZON OTY

NimT. ockjvnr. MiAujtnoa. mt mb , 
nOACt: . 1 ■ KW ANO 2 K 1W XW mCCULAJI DCSG. EOnm AOOCumi 

aicnirnMiiBMeNHiia»ALA»ctof>wMnAB<iyiM.T»» 
UXklOt MuauiATtf

EXISTING SITE DEVELOPMENT PLAN
IT CMQ CMS

ctaatp
Oman MAA
fCvCnEO
CMJMO<r
ace.
ICCH

IEM002A
• AOas

.JORVMA

CMML PaOPP-BOC-17.001

xjit AS SHOWN

A.

>fa>aLuzP21Z121DS«

BID DRAWING



J

J

J

21500

4
t •' t J' 4 ., '* J.-

— --------- ^—■4 1 1 , • 1 . X ij.^^\d

OKN « CAUL
rOCALO aau.

^ C" 1

ClNStT
PAD

CENSn
PAD

KNSET

ONSU AKA 
(tHIM THMDC CMW. SMTA0NC1 SWTCM 

(15OUI 
SURF

« CfU Q.ZOCALO na

ONPAVED ROADMAURDOUS

S1DRACC

ruEL ruu
(ORVU AREA)

PRETABRie
C0N1RC

HOUSECRCU AREA

rONCAKSt 
WAINACE SISIEU 'V VK 

OUTCOIHS FEEDER

TO NEAREST 
ORAHAS STS1D1

NEW SITE DEVELOPMENT FIAN
SCALE 1:100

f\
4ly

j

r 1 s \ T
LOCATION UAP voNirrpiAN

N0TT09Ci4£ UUI lULUli

WtUHCIMtVWH

NOTES:
1. Aa DIUCNSWNS ARE IN UILUMCTERS UNLESS OTHERMSE

INOICATEO.
2. REMOVAL or TREES INSIDE AND AT CLOSE PROXIMITY TO THE 

PROPOSED STRUCTURES/PLANT.
X LOCATIONS MAY BE MOOIFIED TO SAT ACTUAL F1EUI CONOmONS.

LEGENDS:
I - PERIHETER FENCE 

(BARBED MIRE)
» ■ ■ - SECLUSION PENCE 
|rM.-v,-i.; j - GROUTED RIPRAP 

PL1- PERUE1ER UGN1M0 
PL2- PERKIER UGH1MG 
DP - DRAM PIT 
08 - CATCH BA9N 
TP - TRANSFORMER C0NCRE1E PAD 
WI - RATER TANK 

OWS - CB.-RATER SEPARATOR 
OT - DAY TANK 
ST - SEPTIC TANK 
FP - FLAG POE 
SR - SHALLOW tEU 
dK- CUARD POST

-100mm* UPVC DRAM PPE

NATIONAL POWER CORPORATION
AGKAM ROAD, OILIMAN, QUEZON QTY

  tUPfLY. OeUVEKTi BATAUATION, TltY AND COMMMiCMttO Cf
n&Ca: IXWIMANOIXIMKW MODUUM MUL OIMMT1. JkMOClATID 

■UCmCAL HUMIHT AM ■AiAMCftf POMT POA PALY DPA 
kOCAtOC P«kT tATtAT, PtUKMI

NEW SITE DEVELOPMENT PLAN 
(1 X 60KW 4 2 X 100KW PALY DPP)

tv CH9 DftTI
oew«Q
ttvm **AA
mwfD PNMQNLCHeH/MOa.
OAj*mn
Ckce.
ktOk

ftSCCWlSfC€&

ENDOZA

&

MAXXPROPP-60C-17.H2

•CJU AS SHOWN

M—ipw C

BID DRAWING I



r

.i

6000

3000

n r
3000

n r'
□ □

n UUMETDtS UM£SS 
ON AH0WA8LE SC*.

I______ I !______ I I_______ I

NOTES:
t. ML nuosoNS mt m 

OlHOmtSE SPCOFED.
2. rOOTM> DCSKM BASES

PRESSURE V ZMi p>f (100 KPd) ANO TO BE VERTY 
BASED ON ACTUAL SOL COMaTWH.

S. UNU5S ODOWSE KXCATEO N THE PLANS 0* NOTED
H nc SIECinCAIIOHS. the IMM ZS day CIUHOCR 
CCUPRESSVC STSENSTH OF CONCRETE 91 ALL BE 
20i7UP&

4. UMXSS OnOliSE MOCATEO SRECTED M TIC PLANS, 
THE MUCH mo STRENCTM OF RQNFCRCSJENT TO 
BE USED STALL BE GRADE 40 (ZTSUPo).

5. ALL REMFCRCINC STEEL SHALL BE OETAEEO AND 
PLACES M CCNTORUANCE NTH AO-SIB.

r “1

I______ I

i---------- 1
1 n 1I u I
I______ !

FOUNDATION PLAN

r ~i

□
I______ I

SCALE 1:40

J

'/x<'

o

»

lOH* osoouH ac. 
10UM4 ARRANGED AS 9t0«N

ENTRANCE STOOP

ENTRANCE TO CONTROL ROOM

100UU T1SCK CHB (FRAHE)

r _*io Ties «150 ac.

_4-#12 BARS BOTHWA1S

900

100mm THK SAM) 
CRAVa BEDOINC

o
iO n

250

900

4>*12 BARS 
-BOTH WAYS

IQrnm* B
TOCkpim ac
IQrruni A
600mm O.C

Wiki.
BARS

* ACTED CAAVa

CONCRETE STEPS DETAIL
SCALE NTS

SECTION

PLAN

DETAILS OF PEDESTAL FOOTING
SCALE T:20

NATUM9M4SOI

NATIONAL POWER CORPORATION 
AGHAM ROAD, DTLH4AN, QUEZON CITY

 Imr. DOMAT, MTAUATTOIL TRtT Af« rrMininiMIfl CP
'■OBR 11« ICI. 11 IN IW MCLAA* CUtL emcn, AttOCHTia 

KUCTNCM AOUNINIIT AIN AMJMCC CP PLMCf ran .ALT flPP
ICCAZOL --------

Tme
PREFABRICATED CONTAINER HOUSE 

IFOUOADON. FOOTK, STEPS A» PEOEHAl PLAN AND [«AE9
rr 0*9 bhIE

P*T~1 *1)

WM «AA&

IMIO mcmn Bcnf MOfT.
Q*UMOfT
RP".
ie>i

FNDQZA

PalOPP-eDC-U.OOJ

SULR AS SHOWN

smcaioUbP21Z121DS«

BID DRAWING



J

j
!

.j

J
I

J
I

I
J

J
J

1650

Own 1HK SLAB 
I m lOnmf d 100 B.Kin «wvrw V www o» t

r1!1!___ytto !

6^

L_J-------- -L_

FOUNDATION PLAN
SCALE 1:M

I

lOfwnA HCS 
-• 20Own at

... ••• M

I- 4-l2/nm» 
HAM BARS

E
600

S-ianm« O.C. 
' 80THWAYS

10Onm 1HK. SANO ' AND cRA\a. ecoDiNc

,1
50

,

SECTION

600

200

a
4-l2nun* 

~UAM BAILS

S-I2mtn* O.C. 
BOTH WAYS

PLAN

COLUMN FOOTING
SCALE 1:2D

575

innn

1650 575

-lC)20>40>20x2mm
RAnDtS

LC10teSO.1S.2iwn 
~PURUNS SPACED AS SUM

-•12 TOP BAAS

SSHOWJ

-M2 BOTTCy BARS

*-•12 UAM BARS 
ENCLOSED M *10 
STIRRUPS

ELEVATION

1800

250

ROOF FRAMING PLAN E
SCALE 1:S0

1300

:-»12 TOP BARS

• 10 STIRlRUPS
I—-2-

250

SPACED AS SHOWN
-M2 BOTTDU BARS

ELEVATION

a

SECTION

n
*••12 UAM BARS 
ENCLOSED N MO 
STIRRUPS

SECTION

oo

[
F.F.L

CHB WAU. l&Omm IHK 
'RLAM ecu. PlAStn fH

X O.C-L
lOnvnP • 

'SOOmn O.C.

ROOFBEAM
SCALE 1:20

lOmn* 0 
600mm O.C.

450

10mm( B 
*300mm aC.

3-12mm» 
“AS SHOW

WALL FOOTING
SCALE 1:20

MiuKVAtvnoi

NATIONAL POWER CORPORATION
AGHAM ROAD, DUMAN. QUEZON CITY

w u nUPALT. MUVIRr. HITMIATION, TEST ANP COHHMONMd OP
HuCT: i.«Kw«N»iaina.inoiiuAnucLacnHn.APPOCunD 

■UCrmCAl nwPIlIHT APB lAtANCt <P PLUIT PM PM.Y BPP 
LOCAIOt MumMUrur.

TmR
GUARD POST

(FOUNDATION PLAN, ROOF FRAMING PLAN ANO OEIAIS)
tr 099 Mtt

oesiM
iaaa

tsftm nvcMeoiL/Aiorr.
wutfoa

MEOi

SMiTTEB NJ-fBENOOZA

moico.
Uumm.ao

c«.«0. PilDPP-BDC-17,004 I m>a LuzP21Z121IIS(

tone AS SHOWN BID DRAWING V. 0



;.j

U 

';

lJ
I

J

J

J

LS 75 X 79 X UW POST CM
a20 X (X20H exse pun wn
«-iawp X TSUI DWA-80US 
ANO SWTDetS

I.M X 140 X 029 U CCWCPEH PAD

2000

24QCy

FOUNDATION PLAN
SCALE

LC-«S430l1h2.i yu PURUKS 
• 0.» U 00 C0UCC1D 
BY I JOlSoaO MM CLEATS

NOTES:

ALL DIMENSIONS ARE IN MILUHETERS UNLESS 
OTHERWISE SPEODEO.
MINIMUM COMPRESSIVE STRENGTH OF CONCRETE 
SHALL BEFe > 20.7 MPg AT 2B' DAYS PERIOD. 
REINFORONG BARS SHALL CONFORM TO THE 
LATEST PHILIPPINE REINFORCING BARS SHALL 
CONFORM TO THE LATEST PHIUPPINE 
Aa ASPECTS OF CONSTRUCTION AND DETAILING 
OF REINFORCEMENTS SHALL BE IN ACCORDANCE 
WITH THE LATEST EDITION OF THE ACI CODE.
Aa STRUCTURAL STEa SHAa CONFORM TO 
SPEOnCATIONS FOR AS6STECL WHILE Aa ANCHOR 
BOLTS TO A329 SPECIHCATIONS 
AU CONNECTIONS SHAa BE WELDED IN 
ACCORDANCE MTH THE AMERICAN WELDING 
SOCIETY.
WORK THIS DRAWNO MTH ARCHITECTURAL ORAWNCS.

000

L9 7Si79ilJMM 
ROOF FRAME

ROOF FRAMING PLAN

•htwxqfivwmh

NATIONAL POWER CORPORATION
AGHAM ROAD. DILI MAN QUEZON CITY

 M PUFAUV. OtUVgAT, MPTAiiADON. TCiX AMP COMIMJPIOWiwa OF
footer. 1 X Ip KW AMO 1 X MW HOOIAAM PCAfL OSMUTl, AiPOCUTXD 

ILBFTRieAL tQVWCMf AMO 1A4AMC4 OAFIAMT FOR FALT OFF 
LOCAnxc FMVAwi^TAnAr.MaMoi

TYPICAL HAZAAOOUi WAITS rrOAACE * FUEL OIL RECEIVWS AREA 
(FOUNDATION A ROOF FRAMING PLAN) /

.^ETOOZAIV CHO Mil
KSANSP
ORAM JOAC
■TMD mcnuNVitfARon.
<*tAM<r
UlC
ueCH

HlilENOOU

pwMx P«I0PP*6DC*17A09

SCALE 1:21

vEaxA LuzP21Z121 OS*

BID DRAWING



500

LS 7Sji7S(1SUU . 
8EU4S

J

2000

m *0i2Si3UU 
HOFtZ. STUDS

SOO

RAMP

500

IS 75.75iJ,5UH 
R»ms

-IS 7S>7S>SSUIil 
POSTS

W7

1500 Q

.100UU THK COHTMNUEKT WU.

Id CCUPWTSD FU

LC-SUOilSulJ uy PUIUIS
' # Q.SO y o.c. coNHCCico 

e< L Mooao ui CHATS

LS 75.75J,5uy 
RAaER/BDM

-LS 7Si7s>uyy 
POSTS

/
LR A0i25iTUU 
HOftlZ. STUDS

FRONT ELEVATION
SCALE 1:20 TYPICAL SIDE ELEVATION

SCALE 1:20

NOTES:

ALL OIUENSIONS ARE IN MILUUETCRS UNLESS 
OTHERWISE SREOFIEO.
UINIUUU COUPRESSVE STRENGTH OF CONCRETE 
94AU BEFc - 20.7 UPo AT 2S OATS PERIOD. 
REINFORONC bars SHAa CONFORU TO THE 
LATEST PHILIPPINE REINFORCING GARS SHALL 
CONFORM TO THE LATEST PHIUPPINC 
ALL ASPECTS OF CONSTRUCTION AND OETAIUNG 
OF REWFORCEMENTS SHAU BE IN ACCORDANCE 
WITH THE LATEST EDITION OF THE AO CODE.
ALL STRUCTURAL STEEL SHALL CONFORM TO 
SPEOFTCATTONS FOR AS6STEEL WHILE ALL ANCHOR 
BOLTS TO A025 SPEOFICATIONS 
AU CONNECTIONS SHALL BE WELDED IN 
ACCORDANCE WITH THE AMERICAN WELOING 
SOCIETY.
WORK THIS DRAWING WITH ARCHITECTURAL DRAWINGS

nia un

NATIONAL POWER CORPORATION
AGHAW ROAD. OILIMAN QUEZON CITY

 aufn.t. MUVIJtT, HaTAUAIOfc TUT ANO CCI—IITIMI7 flV
'"OACT I ■« ICN4M0 J K 1M m MOOULAA MW UKSVTA AISCCUTUT 

tUemCM MIMAMT AMO IMANCK 0# PIAMT TOW f ALT DAP

TYPICAL HAtAROOUt WASTt ITORACC K FUEL OW. RECEMM AREA 
(FRAME ELEVATIONS)

fr o«o M
CUftXO
CMAAH JAA£l
WIPHCP micut vc\f iWOfT.

UCCH i

ENDOZA

poao PalOPP-eOC.17.Ht SHOAO LuzP21Z1210S*

BID DRAWING



@

Qy

L (D-

2000

1000

ur

1000

G-

USLOfE as.opc

-E3- -Q-

2-UUI * LOtOT. tus a SKm
»-IOUI • n*HSV0CC BADS A$ 9KXM

-£3-

4-10HI • Lfluar. BARS AS »0M 
ft-KUl • IRMStCRa BARS AS 9HMI— 
t>10N • ICMQT. BARS AS 9<0<N|-a

•QL COMPACTED LATER

HOP

1900

100MU TW DMTAJNUCNT arldj.

SECTION B
SCALE

2400

CONCRETE PAD PLAN
B

SCALE 1:20

lOOUl 1HK CONTAMOlT WU

2-iam * LONQT. BARS AS SHOM —, 
t-IOUU • IRANSTCRSC BARS \

B-ICUM • 1RAKSV. BARS 
4>10UU*UWat BARS

ACa coupacted iater 

2400

IS 7S>7SiS^U 
POSTS

200 .4-12UIM i 75UU 
oiw-Boirs

At« TUCK 
SWTOiER PLATE

SECTION A
TYPICAL BASE PLATE DETAILS

SCALE U20

SCALE 1:20

tv ova MO}

IH MILLIMETERS UNLESS

t:ZO

NOTES:

1. ALL DIMENSIONS ARE 
OTHCRMse spEanco.

2. MINIMUM COMPRESSIVE STRENGTH OP CONCRETE 
SHALL OEPe - 2a7 MPa AT 28 DAYS PERIOD.

1 RClNPORONG BARS SHALL CONFORM TO THE 
LATEST PHILIPPINE REINFORCING BARS SHALL 
CONFORM TO THE LATEST PHILIPPINE

«. ALL ASPECTS OP CONSTRUCTION AND OETAJUNG 
OF RQNPOftCEMENTS SHALL BE IN ACCORDANCE 
MTH THE LATEST EOITTON OP THE AQ CODE.

5. ALL STRUCTURAL STEEL SHALL CONFORM TO 
SPEOnCATTONS FOR AS6STEEL WHILE ALL ANCHOR 
BOLTS TO A32S SPECIFICATIONS

6. ALL CONNECTIONS SHALL BE WELDED IN 
ACCORDANCE WITH THE AMERICAN WELDING 
SOOETY.

7. WORK THIS DRAWNC MTH ARCHTEC1URAL DRAWNCS.

NATIONAL POWER CORPORATION 
AGHAH ROAD. DRJMAN QUEZON OTY

 aumr. ECuvtKT, aiiTtujvtisvi, tut ue rmvviiinuin of
vwcFt V I tt nv AND 11 Itt KW MOOUtAN Data GtMtffrt. A&SOCUTK0 

EUemCAA tOUnVCNT AMD ■ALAHCI GtnAAT f M tALT Dtp

HWB • FORA CONCRETE PAD FOUNDATION 
(PLAN . SECTION. AND BASE PLATE DETAILS)

IV p«» »rc
acMW
cmumi JOAC
JCVIMB InOHI
CMLWOn
ue.
«<Ol

•ECoaCKCft

£*«« PaOPP-SDC-ITMT svKiMa LuzP21Z1210Sb

BID DRAWING



50 1

1

1■CLfiAoCAACiuCtuStoCiiAZfliruMiNCuS'ti l2 MMMMfOiMMfuxtHj filer!

nt “ " 1 ■ *'■ 1T r—CHUTE 1 ^sn

o

1^: ---\ 1----------- ------------------ \r---------
■1 ^aop£

1

SLOPE-

1 1
1 ^ CENSET SKID ISit r F*

I @

KM K cs>: a

SMva SUATACC

'■W' 'w- ''w
SECTION A

OOm rue SMO 
* OLAva Kumc

KuAR a

Am SUWACt

lOOmti DHK. SAND 
* oum aaxxNO

SECTION B

PLAN

"^1
r-^^KTAymuTI REBAB A ^ REBAJt a

T—r ,1.«-

SECTION A

r sa DCTAU V
n

50
nir

15<
rnlr

•I------------
i
joicc Of WAHggacH

too

1

SEE DETAILS—\ 
-A- \

1

A—F 1--------LJ
J
-j

SECTION B

acBAR a
BITUMINOUS
Mr noER

,100mm THK, SAND 
AND CRAVa 6CDDIN6

DRAIN Dl

S-IOUM* HMZONTAl. BAA
BITUMINOUS
JOINT riiiXfi

0R»va SURrACE

•10 BARS a 
SOOUM o.c.

min.

PLAN

TRANSFORMER PAD
SCALE

NOTES:
t. UINIIUUH COMPRESSIVE STRENCTH OF CONCRETE SHAU BE fc- 

20.7 UPo (3000 pii) AT 2B-DAY PERIOD.
2. RDNPORCINC STta BARS SHALL CONFORM TO THE REOUIREmCNTS 

OF THE PNS FOR DEFORMED STEEL BARS GRADE 273.
3 THE DE9CN OF THE CENSET ANO TRANSFORMER PAO FCUHDATIOH 

ANO MOUNTING OETAIS SHAU 8£ PREPAREO BY THE 
SUPPLIER/CONIRACTOR SUBXCT TO NPCS REVVEW ANO 
APPROVAL FTNAL DIMENSION SHAU BE AS RECOUUENOEO BY THE 
EQUIPMENT MANUFACTURER IN CONSOCRATION OF THE MINIMUM 
REOUREUENTS.

4, WORK THIS MTH ELECTRICAL AND MECHANICAL ORAMNCS.

NTS

DETAILS "A"

CONCRETE GENSET PAO
SCALE NTS

iiiiTu«»maai

NATIONAL POWER CORPORATION
ASHAM ROAD. DILIMAN. QUEZON CITY

__ _ lUMVV. PilfVeAV. IMSTAUATIOM, TUT AMO COMMiailOMIMO OA
mOACT; I X 44 MlW ANO 2 X IW KW MOOUUIN OMtCL OCMUTI, ASOOClATEO 

CUCTAJCAt KOWIFHCN? AMO OAIANCI 00 PtAMTFOA AAIV OAA

TYPICAL GENSET & TRANSFORMER PAD
(PLAN, SECTION S OETAJLSJ

t
IV 0*0 Ml

naoo
OWM «*A«

■CVVHCB MCMibCIt/iMfT.

OVLMDfT

ue.
wot

SOMmO:

OtenoKKAfc

ENDOZA

.JORVKA

iM«PalDPP-8DC-t7JWa

lUA AS SHOWN

MMMIM Oco

sKci MO LiaF21Z121BSa

BID DRAWING



.10 3«5 • DWJM 01 
300 0.CS.W.

aruuNOus
JOINT ran

00 300

10 0.W.1 f
■' *■ y

DRAIN DITCH DETAIL
SCALE 1:20

1200

00 600

lOOmm* I VC
FROM ORA

00 300 10!

PIPE

•I—' r-^ »r•*-*-*i 
■r i» |» . .p—

' *1 *1 ♦ ♦ *r~
* 1* i» ♦ » I*

* *1 *1 ♦ • *1
* ♦ * ♦ I*

♦i!'!
♦ ;♦

isrbt\*T

lOOmm. PVC PIPE 
lyCN CANa

_4mm 7NX. CHECK LRED
STta. PLATE

PROVTOE HANOU BAR 
.12 ROUO BAR

PLAN

see DETAIL 'A'-

1200

00 600 LOO 300
TOOUM. I 

"FROM DR

•(- 0. iiur psi ..r
WATER

4nwn ThK. CBECXERED 
STEEL PLATE

IjTF^EyATlON
6omm . PVC PIPE 

TO OPEN CANAL 
TOnvn. BARS • 
200mni O.C B«.

3mm 1W. STta 
PLATE UNINS 
SOmnt TUX SAND AND

SECTION

OIL-WATER SEPARATOR
SCALE 1:20

♦ ♦
&

. 3mm INK CHECXEREO 
Sim. PLATE COVER -ORAM DITCH

-CRAM OICM

Oo
U1)

TO O/I.St-

\
5

o *

0(|

—m~
•TOO

S
0

. lOmir. BARS 
SPACED AS SHOvM

PLAN

DRAIN PIT (DP)
SCALE 1:20

SOmtn. yPVC 'tap HQLE-
.150,
I ICRAva SURFACE V

FC.L V
XV //.<///.

CHBZOCALOWALL
SCALE 1:20

MTi.cvpitMm

SOmm INK SAND 
ANO GRAVEL BEDDING

SECTION

yUJUETERS UNLESS OTNERIXSE 
APPURTENANT

NOTES:
1. ALL CWOOCNS ARE N 

M0ICA1ED IN THE DRAMNG.
2. USE T7.3CMP. CONCRETE FOR AU DRAINAGE 

STRUCTURES UNLESS OTHERVMSC INDICATED.
3 RElNFCflCJNC STEa BARS SHAa CONFORM TO THE 

REQUREUENTS OF THE PNS FOR DEFORUP STEEL BARS CRADE 
273

4. PCLTVW1L CHLORCe (PVC) PIPE SNAa BE UNPLASTIOZED 
CCWERNINC TO IS04435 OR COUIVAIENT.

NATIONAL POWER CORPORATION
AGHAM ROAO, DiLIMAN, QUEZON CITY

__ _ mpm.r, muvmit. hatauatoa icir amp cPMMiTfimmiB o.
mSACT; 11 H KW AMD 2 X1M KWIKQUUM 0I4UL CCHSCn, AAMC1A140 

UACTRCAL XOUnMMTAMO MUMC4 0. PLANT FON FAAT OPP 
LCCAllOt AMI ML.Ml 1 AVTAT, MlAMM

OIL WATER SEPARATOR, DRAIN PIT ANO 20CAL0 WALL
[SECTION AND DETAILS)

CMD i W7l
OUMQ 1
OMM aaaA 1
«VCMD
OhtiMMf
DA
UtOi

ENDOZA
A cut

JORVtNA

MppBP.DCP

Mc ID P.IDPP-BDC-170N l«a»oLurP21Z1210S.

soil: AS SHOWN BID DRAWING



s
s-

1000

SEE OCTAL V

// t \\ II aoxioitim AMOXAR 
Y~/ ^ B** SUPPORT

•Vsn loe. 350

1 r—

, =4

1000

LMXSOXCmm ANSUUJt 
-6AR SUPPCAT main) 

TO CMEOCRCO PLATE

ELEVATION FRAMING PLAN OCTAL >•

lOOXSOXCmn
• ANGULAR BAR VtRT. _ 

SUPPORT o
M

PLAN

lOOOL WATER TANK SUPPORT
SCALE 1:*0

1200 750

DAY TAM
(SEE OCT. * SPECS)

• DAY TANK 1 
(S^C OCT. * SPtfrS)

30
0I

009

3o
d

0
0

z 7
. LTSXTSXSmm 

SUPPORT

150

2'-'

1
Y'

SEE OCTAL 3

SIDE ELEVATION

1200

FRONT ELEVATION

LTSXTSXSnun 
SUPPORT
11

\m'f 'SEC OCTAL A

I1
1200

za
ITSKTSXSnun

"SUPPORT

ISO

PLAN FRAMING PLAN

DAYTANK SUPPORT

’//X-

::5 150

DETAIL W

200

200

0 a

M
a o

DTKABOLT
~12nvnM73«rvn

LSOXSCXCnvn ANGULAR 
BAR VERT. SUPPORT
BASE PLATE 
lSOXlSOX12mm

DETAIL ’A*

LTSXTSxSmm VERTICAL 
SUPPORT

• BASE PLATE 
ISOnSOXlZmm

OVNABOLT STAINLESS 
"STEEL 12nvn»X7Vnm

LSOXSOXSmm VERTICAL 
• SUPPORT OCLDCD TO 

BASE PUTE
_0»NA80LI STAINLESS 

IZnvnPXTSnini

V»10 TIES

• 4—R12 BARS 
S-PI2 BARS 
BOTHWAVS

■< M‘vtt 

400

SECTION
SCALE 1:40

Q» F(V«OH

• CONCRCTC PCXSTAL

‘/7i

200

«r
<t=i

LSOXSOXSmm VERTICAL 
. SUPPORT WELDED TO 

BASE PUTE
DYNABOLT STANLESS 
STEEL 12miTHX7Smm

->-•10 TIES
'/x!7

— 4-412 BARS 
S-412 BARS 
eOlHWAYS

CRAVEL

/k'-C' Y7(/ yZ<'
400

SECTION

NOTES:
I. Alt DUENSIONS ARC IN UILUUCTER UNLESS OTHERWISE 

1N0ICA1C0.
t USE STRUCTURAL GRADE STEEL SHAPES, BARS AND 

PUTES CCNFCRUNC TO ASTU ASB.
L AIL VClDiNB WORKS SHALL BE H ACCOROAHCE WITH THE 

UTEST OXTICM Of THE AUCRICAN HODM SOCETY,
4. ALL STRUCTURAL STEEL XALL BE FABRICATED AND 

ERECTED IK ACCOROAHCE WITH THE AISC SPCCinCATIONS 
AND CEDE OF STANOARO PRACTICE.

NATIONAL POWER CORPORATION
AGHAM ROAO. 0 LIMAN. OUEZON CITY

_ _ MfPir, OClMKr. MtTAdXATCH. TKtf A*« CCllH|IOI»iq 0» 
MOJSCT! I X «• KM AMO 11 1M KM MOOUUUI M&CL CClOCTt. AUOCUTCO 

eUCnWAL eOSMMtKt ANO IALAUCT of PUUIT FOH PA4.T OW 
iX^riM PRtf TATTAT. PIM —■

WATER TANK AND DAY TANK SUPPORT
IPIAN, SECTION AND DETALS)

IT OtO teTI
OnOMCft

WABW

fWOHi CMCK/KOfT.

OMJUKXI

fttC.

KCH.

rlIendou

SMCJR.ttmoxa.

o~5wPalOPP.6DC-17.010

SCkkA AS SHOWN

Mwwwr.DCO

nnc4wLiuP21Z1210S«

BID DRAWING «v. D



SOmm* CJ. Pipe $40 
ATC FFAUINO MIX 37mm*

CAUCC flO CYCLONE MRE 
(Z*1Q‘ OPEMNC) OODCO ON 
2>ammX4nvn ELAT BAR

GATE HINCE
SEE CCTAA.)

VERIFY VERITY1250

flARflm MRf

CONCRETE
001*10 TOOL riNlSHEO CH0 

ENCLOSURE FOR 
BACKFU.

2050

Q ____ PRE-CAST
------- CONC. POST

10mm* PLAM BAR 
“TCO AT REBARS

r.ci

ISO

in

2-LATER ISCmm CHS WTH 12mm* 
^ERT. BARS 0 too O.C. ANO 12mm* 

-HOR. BAR AS 940*M «1H MORTAR 
TOPPING

iX Y~---------- SPACED

400

TRANS BARS
SPACED s 300 ac.
3-12mm* LCMC. 
BARS

DETAIL 'A*
WALL FOOTING DET.

SCALE 1:20

ENTRANCE GATE ELEVATION
SCALE

'OR DPP MIX FUTURE SOLAR 
PV-DlESa HYBRID SYSTEM:

ecu CRETE POST TO ' 
PROVIDED (WORK THIS NTH 

ELECTRICAL DRAWNCS)

TOOL riHlSHEO CUB 
ENCLOSURE FOR BACKFIE

CONCRETE FOOT1NO

BRACING POST TIED AT___
CORNER POSTS(BOIH SOES]------^

BARBCO MRC.
STEttSEE SPOT

DETAIL 'A

1:50

SOmm* BAR DOOR 
FRAME KKCC 
ROUNDED PORTION

6mm THK. DOOR 
FRAME MCUN1WD 

IVOT 
WELDED

GATE HINGE

VERIFY

4-12mm* VERT. 
W/ 10mm*I I-—BARS W/ lOnvn 

f *T. TIES S 250 at

450 VERIFY

BARS SPACED
10mm* TRANS
at

' ____4-12mm* VERT. BARS W/
lOmm* IKS • IBO O.t

EXCAVATION THOROUGHLY 
COMPACTED BACKFU.

4-12mm* BARS 
BOTHWATS

10mm*

COW ACTED 
BACKFU

SAND R GRAVEL BEODiNC-

CONCRETE RMflP DET.
SCALE NTS

SANO AND GRAVEL 
BEDDING

NOTES:
I. ALL OIUENSICnS ARC M ULUUE7ERS UNLESS OTHERWISE INDICATED IN 

THE ORAWINt
Z RBNFORQNC SIER BARS SHALL CONFORM TO THE REOUIRCMCnTS OF 

THE PNS FOR DEFORMED STEU BARS GRADE 27S

SECTION

SECTION A-A
700

BARBED WIRE FENCE DETAILS
SCALE

IDfW

J
J
J

COMPACTED FU.
ISOnvn THICK

DET. OF CONCRETE WALK

1:40

*10 BARS 0 350mm O.t 
-*10 BARS AS SHOWN

4-l2mm* BARS 
BDTHWAYS

PLAN

DET. OF GATE POST
SCALE 1:40

NATIONAL POWER CORPORATION 
AGHAM ROAO. OtlMAN, QUEZON QIY

CLXCTRICAL UUPHiHT AMD WALAMCIOA PLUIT AO* AALV Of* 
LOCATQH AALT mM* 1AYTAT, AHMM

ENTRANCE GATE & PERIMETER FENCE 
(ELEVATION. SECTION & DETAILS)

IT cwo OAH
SeSM9&
ommm A*At 1
OslMDfT
ELEC
ktCK

SUWTT5B ___RCbENDOI
A. CLAD

P-6-0 PaOPP-BOC-17D11

KAaA as shown

vYc>loLutP21Z121DS*

BID DRAWING



960 960
' scTKH r STD. CALVAM2CD 

CTOOHC Kite SEE OCTAL A SEE OCTAL A

C MTaiI a o
I wflPuJi QitrinJe I

Q
■Aaroo wAa rootws

Mmm» PVC PIPE 
«C£P HOE

VERIFY 2000

SECLUSION FENCE ELEVATION WCLDEO-
SCALE 1:30

BLOCXOU7

J

-------12mm# BOLT

Umm# CJ.

ofirtl

of Pipe, CfL 40

10mm# C.L
PIPE

DETAIL W

lOUML SUPfACnC

«-10*iran BARS 
tr/ lOm* TICS 0 
IT Vim DD

S-IOmmP BARS 
BOTHWAYS

SANO ANO CRAVEL 
BEDOINO

moEO
20mmX4mm PUT BAR 

TO BE PAINTED WTX 
CORROSION PROTECTION

3Smm« OX PIPE 
CR. 40

STB. SALVAMZE 
CiaONC WRC

SECTION Y
200

PEDESTAL FOOTING
o A-IOOnm BARS 

-W/ lOmm* TIES 0 
ITSmm aC

SCALE I:1S

2SnvM GX Pft CASKS 
fcO

20mm ROUND BAR 
HANC4E OCLOa TO BXT

Smm THK SLOTTED SIEtt PUTS 
HASP */ IDmni* ROUND BAR LOOP

:Omn( BARREL BAT

DETAIL ’B'

2-LA TER ISOmm CHS IHTH I2mm»
1 en VERT. BARS 0 600 DD ANO 12mm«

|JSO I /-HCa. BAR AS 940VM WTH UORIAR TOPPING

/

400

WALL FOOTING

T2mm* TRANS BARS 
SPACED 0 300 O.C, 
3-t2mm* LONG. 
BARS

SCALE l:IS

NOTES:
T. Aa OUESONS ARE M UILLUEICRS UWISS OTHERWISE 

IHOCATn).
X PLAN/lATOUr OP SECLUSON FENCE TO BE CONSTRUCTED ARE 

INDICATED N ELECTRICAL OAAMNO.
X WORK THS MTH OECTRICAL DRAMNG&

wrucvHCwsoi

NATIONAL POWER CORPORATION 
AGHAM ROAD. DILIMAN. QUEZON CITY

„ _ tumV. MUVIRT. IMaTALLAT«tt, TCtT AMO COWUMflWO OP
P^OJCCTi 1 X •• Kvi ANO \ % <N MW HOaUbA* MtU. OCNint. AUOCUTEO

■LfCnocAk aouAmtnr ano balanci op plant pok palt opp 
LOCATOH MiT buna TA«T*t PiRLMI—

SECLUSION FENCE & PEDESTRIAN SATE
(PLAN, SECTION S DETAILS) ^

19 _!IL®OOEA
wr CHKD Oktl

CiBttXP
OAMM
PfWiMO WNCP<t ep«ch / i/on.
OAJfMatr
o&
MCCH

aw 
CPOCJR-

Man PaIOPP-SOC-t7.D12

KU AS SHOWN

s'cctw LiaP2tZ1210S6

BID DRAWING Ki %



J

ouyan>i

L

900

C5o
•I] BOT. BUS 
• n»mm O.C.

ouiacR-2

o
M
1 1

1 1

MH a
CHAMKR-5

13^

0 200mm aC.'
MANHOLE COVER (TtP.)
WITH STEa FBAUE PfiOTECnOH

PLAN

1200 1200

liR SPACE
n ET PiPEl

CHuien-i

1/tO SLOPE

•12 • 200nvn
aa B.W.

Ct
rptPE

_il2 VERT. BARS 
O2S0nuil O.a

_»10 HOP. BARS 
• 200mm O.C.

SECTION ’A*

SEPTIC TANK
SCALE 1:20

==:- " (C I

j n
T

---------^-------------

fion
2S>Smm 1HK. STEEL 
CRATIHC COVER 
rcj.

00mm 1HK CH8

M2 BARS
ARRANCO AS »0M

X 50MHR rf C PIPE

3-MO BARS
BOTHWATS

(VERTY NVCRT ElEV.)

MAN HOLE COVER

500
S -____M2 LF7
— HANDLE

i ^ / i
M2 BARS (ua 

SPACES AS 9I0W

SECTION ’B'

500

00 300 0(

.n
I

(VERIFY ELEV. OF FCL R TAPPING 
POINf PRIOR TO CONSTRUCT!CM)

SECTION

MO BARS 
SPACES AS S««N
MO BARS 

'» 20Omm O.C.

50mm THK SAMS AND 
“CRAVEL BEOOINC

DETAIL OF OPEN RC CANAL
SCALE 1:20

SECTION

600

490 5!

lOOmmf uPVC PIPE

\__SSmBovii TKt STEa
—CRATING COVER

-100mm THX ChB

PLAN

DETAIL OF CATH BASIN (C6)
SCALE 1:20

NOTES:
I. Aa nunsHNS are m huiueters ukess othcrnse indkaied m the

DRA1ANC.

Z USE ITJOra ccmcrete fcr au. dramace appurtenant structures unuss
OnenSE KKATED.

5, REMFCRONGSTia BARS 9wa CCnFCRM TO THE RECUREUOirS cr nc PMS FCR 
CCFCRtO STEa BARS CRACE 271

A panwTL CHLORioc (pvc) pipe shall be uNPiAsnaao ccmforuinc to isomss
OR EQUIVALENT.

NhlV*t 9 WiSOM

QiaCft yi NATIONAL POWER CORPORATION
AGHAM ROAD, DR.IMAN, QUEZON CITY

•gp^v. oeuvERv. wstallation, rtir am comhissbowmo cp
"MCn 1 X M KW AMO J B 1M RH HOOVUII MMb dtNBVTS, AMOCUnS 

ftUCtAKAb COUMieKT AHO MMIICI QP PUWfT POR PALY OPP
LOCAtOC PBATtfUMATAmv.ncNiBNi

DRAINAGE APPURTENANCES 
(PLAN. SECTION 4 DETAILS)

tf 009 CWJl
OUOCB awyinTft Xl/A

ctum 4AA6
ptACM)

fCWHtS CNGH IlfiCtrt. acCCHHEPCffr
OitMOft

RM»^«rv a Minm it
KM UiFwta mo

mw pjJ0Pp.8DC-ir.013 1 na « LutP2U1210S«

ICM£ A$ SHOWN BID DRAWING REV. 0



J

OUTKINC rUDO)

CABLE TRENCH LAYOUT
SCALE 1:100

; 4- ■

UNPAVED ROAD

Miipfvimai

NOTES:
L CAU nuts n k mstauio msk i>c ccmtrcl 

Rocy 9wa ee nowco am sm ccwwe to 
PRCmr DC uais from kmc oahaco.

LEGEND:
0 - DCSa COCRATDR
0 - CCNCRATK CCN1RCC AM PROTEC TUN PANEL (OCfP) 
0 - COCRATOi TRAMSTCA0 
m - CABLE TRDOl 
PO - PU13CK 
01 - DAT TANK 
V - DRAM PIT

NATIONAL POWER CORPORATION 
AGHAM ROAD. DILIMAN, QUEZON CITY

•um.T, ge/wrr. MSTAiLAtoi tin am camawBiaM OP
"“ACT: 1 X M AM AM a I MA >OA HOMUN MML MAtm, AMOCIATIB 

RUCTMCAAIBMWIRNI AM jAlAWCI CP PLANT AON AALTRPP 
LCCAnOR AMNMMMmxAMMMI

CABLE TRENCH LAYOUT

•r o«o MfC
cEiao
CfUWM

OCH/MKMT,
CMUOOtT
Utt
moi

APPROVIB

MM P«IOPP-eOC-17A14 MccAKi LuzPnZtZIQSo

Wft AS SHOW BID DRAWING >R I



STEEL PUTE COVER

STEEL PLATE COVER ■ 
• Sa DETAIL A*

10MM • AT
200UU 0.&

9“1Qmm 
AS SHOWN

GJUJUXS AT 300MU 0 C.
CU8E00C0 TO COtCAETE 
(HOT DIP OlVAMZED) SI

SAND AHO 
CAAVa BCDOING

$ M THK.
srea pui

12SX25V$ 
FRAME OARS

13000X5 —
•10 anchoa aus 0 500 0
WdOCO TO UOXOOXOnun

DETAIL A©

©
TRENCH OUTSIDE 

POWERHOUSE (CT1)
sou IJO ©

TRENCH OUTSIDE 
POWERHOUSE (CT2)

5UM TfK. OCCXCSS 
sm PUTt KMS

IMM UTT hWA£ 
auts (itcnwcTxaQ

STEEL PUTE COVER • SIEa PLATE COVER •

10UU • AT
200UU O.C.

10-10mm •
AS SHOWN

130X3015 AT 303UU OC. 
EU8ED0ED TO CONCRETE 

(NOT Of CN.VAMZED)

SXNO AND 
CAAVEL BEOOING

lUM STEa PUTE 
SEE OHAH A

^ Iit
lAlE-l/

' IMW HU

.5UI run WELD

©
450-

handle BAR DETAIL

©
TRENCH OUTSIDE 

POWERHOUSE (CT3)

• 0.10 u o.c. 
«/ 10 UU • STIRRUPS

•-I2 UU • ws

©
TRENCH INSIDE 

POWERHOUSE (CT4)

I 2S«2&i5

_______
J IVM- i .1 .fl- l! Ntt|
i VKi f 500 1

iOo
Ms

FRAML fiARS

UTT HOLE ISrnm*

WtU)t&
CONNECTION

DETA L OP STEEL PLATE COVER

1 I * (ST.&Tvnt) QX PIPE 
SOiCOULE 40

250

1 I * (S7.Smn4) Cl PlPC 
SCHEDULE 40

4-12mm* VIATICAL BARS 
MTH lOrrvn* TICS SPAOO 
A$ 910«N

IBOOalOOOilDQ 
CCNC. PAV04ENT

v/yy»yy///y//y//A^////A p.ol

j L

©
CABLE TRENCH 

CROSSING WALL FOOTING

rfpt or CABir
ntCNOt

DMCWSOWt f*i>>
t r

cn .VO 77
CT3 UO 27
CT3 ' uo 27
(14 UO 22

FLAG POLE ELEVATION

SCHEDULE OP STEEL PLATE COVER

SCALE

NOTES:
1. AU 0MCN9CNS AAf N WUMTIDI kML£S OnOHSC 

»tooia
1 MNMM FniwtttttK inDCfM or CQNOin »ua 

H Txf UP* (MO m4 at 20-day nwa 
1 RorotONO vta $**% cot^wm tg ih( 

BuuKuoiTi cr nc roi ktcruo saai
GMAOC n

A un* TO UCmCAi OAatiWO poo CAOLC TVChCN 
LAYOUT AND flfU 9 TRCnOO TO 0( COHSmUCTat.

1;15

■UTuAf OF tfViSOM

BARS
BOTH WATS

AND CRAVa 
BCDCUKC

SECTION

BOQ

ANCHOR Bar

4-l2mm* VDlTKAl 
BARS 41TH lOiwn# TIES 
SPACED AS 9lOW«

S-12mrr>« BARS 
BOTH WAYS

PLAN

FLAG POLE FOUNDATION
SCAU 1:15

NATIONAL POWER CORPORATION 
AGHAM ROAD, CIUUAN QUEZON CITY

__ lUPPVT, DELPYCJIT. WSTMIATNM. rest AMP COMSISSAMNO Of
*WOCCr: 1 S IS KW A(« 2 K tss KW POOULAM D4ML CEN$£TA ASSOCUTW

eUCTRlCAL tOmPHtltT AMP MfcAMCI Of PLANT POP PALY DPP

CABLE TRENCHES & FLAG POLE f OUNOATION 
(PLAN, SECTIONS & DETAILS)

tt MO OAlt

0UWM MAS 1
fWVCYiCD PHlNCP«.{NCTU«AOrT.
CMJMOrr
El£C
UCCH.

H.L MENDOZA

/JORVINA

AQPPvJs

(Hia-A PalOPP*dDC-17.D1S

SCALE AS SHOWN

SPECS NO Lu2P21Z1219S«
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F.5.

400 n?icAL wcHOft ears and
. BASE PLATE CONNECnON(Wa 

DEPEND BN THE UGH TINS POLE 
SUPPUER'S DATA)

4-12nwn* VERT. BARS W/ 
-lOmnP TIES 9 20ttnm aC.

iOOO

A-12mn* TCRT. BARS ■/
' Kkm* TIES 0 ZOOM DC.

L - 7-10mm# aMS

1000

100mm THK, SAND AND 
'GRAVEL 6E00INC

400

-ANCHOR Bar

e

0 0
7"

O
o
M

400

<(

TIP CAL ANCHOR BOLTS AND 
. BASE PLATE CONNECnON(MLL 

DEPEND ON THE UGMTINO POLE 
SUPPLIER’S DATA)

A-l2rT>m« VERT. BARS W/ 
- lOmm* TIES 0 200UI 0.C

L - 7-10mm* BAAS 
eOTXKATS

SECTION

-7~1HJPrBMS 8.1 

PLAN
1000

100mm THE. SAND AND 
'GRAVEL BEDDING

4*12mmP VERT. BARS «/
' lOmmP Its • 200mm aC

1000
400

•ANCHOR saT

O 6

e e

:7-ISUU4 BAP? B*.

SECTION PLAN

PERIMETER LIGHTING POLE FOUNDATION 1
SCALE 1:20

PERIMETER LIGHTING POLE FOUNDATION 2
SCALE 1:20

NOTES:
ALL DIMENSIONS ARE M UUWETtRS UNLESS OTICMSE LOCATED 
M THE ORAWNG
USE ir.JOUPs CONCRETE FOR Aa APPURTENANT STRUCTURES 
UNLESS OTTCRNSC MOCA TED:
RONFOtCMG STCa BARS SULL C»40RII TO THE REOLtREUENTS 
Cf TIC PNS rCR DEFORUEO STCEL BARS GRADE 275.

1.

2. 
i.

maREVAMCH

NATIONAL POWER CORPORATION 
AGHAM ROAD. OILMAN. OUEZON CITY

nrrmrr'i mirMnir nim f i niirr nrn iifTrmnirnrr 
UpCuoh numMurTa>,>pu>M

PERIMETER U6HTINS POLE FOUNDATIONS
(PLAN. SECTIONS & DETAILS)

«r 0*9 OATt
ocaM
wjm «■*<!
«««(» OCIt/MOTT.
04M>C>rt
QP~.

ICOt

ACM

M«MiPaEIPP-BOC-17.016

KAe AS SHOWN

skcsmxLuzP21Z1210S«

BID DRAWING
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J

UJ

KZ. T
1
1
1
1
1
1
1
1
1
1

J

1

POLE MARKINGS

1
1
1
1
1
1
1
!
1
1

(SAMPLE) 1
1
i

MANUFACTURER'Si
o T ' MARKINC( SAMPLE)
irt

ra

1
1
1

VE
R

IF
Y

COMPACTED riu.yy

T
I
1

N(H i
— — r- 1-

1
t

kO O s 1
■

q: a: QL >v o o o ft 
^ L- C 1

£ £ Ea o
^ i/) <£> CO BL 1

1

TOP PUTE COVER

HOLE PLANES
sc Mi NTS

TOP PLATE (SECTION A-A)

NOTCS:
1. ALL DIWCNSIONS Me IN ULUUErefiS UNLESS STHERMSE sreofCD.
2. DRILL HOLES ON CENTERUNE OF POLE FACES.
3. HOLE LOCATION AND DIAMETER SHALL BE PREFERRED TO 

ELECTRICAL DRAWNCS FOR DIFFER04T TYPES OF POLE.
A. POLES SHALL BE OCTAGON AL ( S SIDES ) AND THE 

DIAMETERS ARE MEASURED ON THE OUTSIDE AND ACROSS 
THE FLAT SURFACES.

5. THE MATERIAL FOR P0L£ SHAll BE 3<5MPo (SOIciQ 
MINIMUM YIELD STRENCTH OF ROLLED STEEL PLATE.

C. ALL POLES ARE HOT DIP GALVANIZED IN ACCOLDINO WTH 
ASTU A12M WTH MINIMUM COATING THICKNESS OF U 
MICRONS.

7. TP AND BUn OF POLES SHALL BE COVERED WTH PUTE 
SIMILAR TO SHAFT 80OV THICKNESS.

6. CROSSARUS SHALL BE 6MM THICK BENDED CHANNEL 
SECTION PROMDEO WTH SUM THICK STIFFENER PUTE 
WELDED AT 30DUU ON CENTERS.

S. CROSS BRACES WALL BE EMM THICK ANGULAR SECTON. 
LENGTHS AND HOLE LOCATORS SHALL BE REFERRQ) TO 
ELECTRICAL DRAWNCS.

SCALE NTS

BOTTOM PLATE 
COVER

STFTENER PUTE

verify

’V

> S —(*

CROSS ARM DET.
SCALE NTS

BOnOM PLATE (SECTION B-B)
SCALE NTS

CROSS BRACE DET.
SCALE .

SHAFT INFORMATION
LENGTH

DESCRIPTION ....
25 ft. 30 ft. 35ft. 40ft.

TIP DIAMETER 150mm 200mm 200mm 200mm

BUTT DIAMETER 240mm 260mm 300mm 320mm

THICKNESS 4mm 4mm 4mm 4mm

ELEVATION OF STEEL POLE
SCALE 1:40

wnjAt tf stviacN

NATIONAL POWER CORPORATION
AG HAM ROAD, OILIMAN, QUEZON CITY

. ilMALV. RCUWCAr, INA7AUATION. Tilt AMO COMMUMONINO DP 
FACKCT: 1 I N K«r AMO 2 K «0P KW HDDUIAII DCICL OIMPCTt. AnOCUTCO

eucnucAL muiphiht and balance op plant pm paly CPP
lOCAIOt MAT MUMD. TAITAY. ANAIMM

DIRECT BURIED STEEL POLE
(SECTION S DETAILS) ^

LU^KpoiT 
naceap

a. gWAGPOCjtl.
HWOW.DCO

m*OPi>l EMTAfAACKT.

SUeUTTtft H

P^COMM&CC^

MKxPalDPP>BDC-17.017

sou AS SHOWN

spfc»«luzP2U1210Sfl

BID DRAWING



J

7Smm« uPVC PIPE 
FOR WEEP nous 
(STAOGEPED)

innn lonn 1000

«00

RIPRAP W/ CEUENfn 
UORTAR 1:3. CUSS

FILTER MATERIALS 
(SEE OETAIl "A")

7Vnm> uPVC PIPE 
FOR WEEP HOLES

VARIES 300

CSOOTEO RIPRAP

SECTION
SCALE 1:30 - sahd flier

■ OtAkO. FLIER (ESrnn «a)

IOC 200

OROUItO RIPRAP

rsnmp lPVC pipe
FOR «P HOLES 
{STAGGERED]

J| CROUTCO RIPRAP FOUHOATKM

NOTES;
ELEVATION '' Aa ownsxhs are n ullwcters unless oihermse

Tja’ 1 PROvice tslai t pve hcepholes at cue meter vertical amo
TWO METERS HORIZONTAL.

3 SAND AND GRAVEL FLIER SURROLPIOINC uPVC PIPE MUSI BE VOL 
CRAOCO (OmROlT SZES).

A. GROUTED RPRAP CGNSIRUCHON SHALL BE VtROCD M THE 
ACTUAL 9TE CaOTION.

3 PRIOR TO PLACWC THE GROUT. AMY TVPE Of DEBRIS. FVCS. 
SMALLER ROOL OR SLT SMALL BE REMOVED FROM APOUHO OR 
UNDER AND ON THE BOULDERS.

SCALE

DETAIL'A1
SCALE 1:15

pan^ffiwisot

NATIONAL POWER CORPORATION
ACHAM ROAD, DIUMAN, QUEZON CITY

MttJCT WPPLY, OC&JVtJtr, MSTAUATION. TISV AMP COMMItTirPWMB Gf
1 A ■ JCN AMP I S IIP m MOOMAAR PMA&L CCRSPTL AASPOATCP 
AAlCmiCAL MIAPMCXTAMI PALAHCf Of PIAMV KR fALT BPP 

LOCAHON AAIAP, TArUf. AAAMM

GROUTED RIPRAP 
(ELEVATION. SECTION AND DETAILS]

IT OM e»tf
oe&ocB
ORUKN maa

«VCT«0
CMLHiDrt 1
aft 1
WCH I

SLCuniD.
KCU^

secopttcttA-1*^- JORVlKA_
I, CLAP

APPROVED: . Sa

owM PilOPP-BDC-17.01t

KU AS SHOWN

IMAM. CO)

PR Ml LuiPZtZIZIDS*
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SECTION IX - BID DRAWINGS

SUPPLY, DELIVERY, INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP
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.J

J

NATIONAL POWER CORPORATION m IX-i



BID DOCUMENTS

SECTION IX- BID DRAWINGS

SUPPLY. DEUVERY, INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210Se

I I

O

SECTION IX - BID DRAWINGS

MW - MECHANICAL DRAWINGS

DRAWING NO. 

PalDPP-BDM-17.001

TITLE

EXISTING DIESEL POWER PLANT TO BE 
DEMOLISHED

.1

L_J

PalDPP-BDM-17.002

PalDPP-BDM-17.003

PalDPP-BDM-17.004

PROPOSED PLANT/EQUIPMENT LAYOUT 
(1 X 60 kW and 2 x 100 kW Paly DPP)

PIPING LAYOUT
(1X 60 kW and 2 x 100 kW Paly DPP

FUEL OIL FILLING SYSTEM 
(P and I Diagram)

PalDPP-BDM-17.005 ^00? LjJERS FUEL 0IL DAY TANK
(Typical)

PalDPP-BDM-17.006

PaIDPP-BDM-17.007

GENERATOR SET WEATHERPROOF ENCLOSURE 
(Typical for all Gensets)

DOMESTIC WATER SYSTEM 
(P and I Diagram)

t ! PalDPP-BDM-17.008 1.000 LITERS DOMESTIC WATER TANK

NATIONAL POWER CORPORATION ID!) IX-MW4



ooo

18250

TEMPORARY
STOCKROOM CR

FUEL AND LUBE 
OIL AREA

•cpi;

WORKING AREA 90KW

POWER TAKE-OFFO
CR

uz
Ul

Oa.
2

TEMPORARY SWITCHYARD

POWER TRANSFORMER 
3 X 37.5 KVA

O
O
lO
to

TEMPORARY FENCE

TEMPORARY STAFF 
AREA

Oo
lO
to

IK AT\

/K

KITCHEN
AREA

NOTES:
1. THIS DRAWING IS FOR BIDDING PURPOSES ONLY.
2. All OIUCNSiONS are IN UIUJMETERS UNLESS OTTIERWISE SPECIFIED. 
1 WORK THIS DRAWING WTH RELEVANT CIVIL AND ELECTRICAL

DRAWINGS.

LEGEND;
mn . ENSTMC CENSET. DAY TANK. TRANSFORUER ANO 

SCPP TO BE RELOCATED

CD - COSTING STRUCTURE TO BE OEUOUSHEO 
CR - COUFORT ROOM 
DT - DAY TANK 
T - TRANSFORUER 

CP - CONTROL PANa

UP Obilung meter

0 PALY DIESEL POWER PLANT

n CXI HkO 1 ;.vj

NATIONAL POWER CORPORATION 
AGHAMROAO. OILIMAN, QUEZON QTY

mO£CT;WPfLV. DBUVMV. MtAOATION, TBtt *HO COHMUIOfMO OF 
f B M ICW ANO » X 1M KW MODUUUI 0<SBt QBNSCTI^ ABIOCIATBO 
ELECTftCAi. CCUtPHlMT M BAUNCB OF FUkKT POX FAIT OFF 

(ttUTlf* P»lT BLANP T\rTAr.FALAW*W
m* EXISTING PALY DIESEL POWER 

PLANT TO BE DEMOLISHED
ev CHTI

KSCNBO Mr
LKA y

fssvewtO

1 !
1 1

“21 1----- i -1-
PeiDPP-iJPM-17.W1 «a u LuiP21Z121 DU.}

BID DRAWING



21500

VSFTAINfNfi WAX*. RETAJfJlfJS’w/JJ. •',''' » • REVUNINC WAH . •
5—=■ '••'• • • • .•■■ • • .

lEj nn SWITCHYARD =s

UNIT
6CKW

JNIT 51 
lOOKW

JNIT : JNT 1
lOuKW SOKW

10OO 1000

IMWOOUS
usn

noM
HCUX

FUEL FARM 
(DRUM AREA}

FLAG 
POLE 

GREEN 
AREA

0 5
SEPTIC
TANK

GUARD
POST WATER EXHAUST FAN 

100 U'/H 
YAOIFAH

JANI^
fdTEf »

O—»«*■«■(

\1/ \J/
OU1COINS FTEKR

NOTES:
I, THIS DRAWNO IS FOR aOOIKS PURPOSES ONLY.
Z ALL DtUCNSIONS ARE M UUIHETERS UNLESS OTHERWISE SPEOFIEO,
3. THE LOCATION SITE OF CON SETS SHAU SC CRAOED OENELOPED BY THE 

SUPPUCR.
4. THE SUPPUCR STALL SUBUT DESIGN CALCULATIONS AND fOUNOATION

ocTAEs rcR Aa couipuem to ec suppued under ths scope for
APPROVAL OF NPC WCLUDWS STRUCTURAL SUPPORT OF FUEL OIL DAY 
TANKS

5. THE OOICNSKM SHORN MAY BE ADJUSTED msm cm THE ACTUAL 
ONEN9QN OF 1»< EOUIPUOIT TO BE SumED BY THE SUPPUER

6. ALL COLtPUENT INCLUONC BALANCE Of PLANT AS SPEOFED M THE 
TECHNICAL SPEOnCATIQN 9LAU. BE SUPPLED. CONSTRUCTED. TESTED HO 
COUUSS10NCD BY THE SUPPLER.

7. HQRK THIS DRAMNS MTH APPUCABIE QVK AND ELECTRICAL DRAMNSS.

LEGEND:
mn . PROPOSED LOCATION CF EXISTINO CENSET. DAY TANK, 

TRAKSFOMB AND CCPP

CD - PROPOSED EOmPUENT/FAOJTIES

0«S - Oa.-WATCR SEPARATOR

Dt > DAY TANK

PL - PERIMETER UCHT

T - TRANSFORMER

DP -DRAIN PIT

CP - CONTROL PANEL

NATIONAL POWER CORPORATION 
AGHAM ROAft DLBLAN. QUEZON CITY

RoaetuMir, ocliwit. wiauaibn. m> ah» cmumhoimh or 
lIMmAHgiaiMIM mooulaii msb. oomti, auoqatio 
gLACTNCAHOIjnHIITAWORAUMICtCPfLAMTAOIIAItLTPAP

T.yr.YfAHWMI

PROPOSED PLANT/EQUIPMENT LAYOUT 
(1 X 60 KWAN0 2 X100KWPALY DPP)

MIMtpmOl

m om BUI
mmm uSTf
wmm uaV
IM9 InMMMtlUMA f
ETSa 1 1 1
« i : I

1 t
OMNI PalDPP-BDM-17.002

«»■ 1:1M

mLuzP21Z121 OSt
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' p^taininG wall* •. . • , •, 1, ‘^etainj/Ig wall :
J

PL

aa H-wo. rue Hue

UNIT 4 
60KW

UNIT 2 
100KW

lUNIT 2 
100KW

UNIT 1
90KW

HAZARDOUS
WASTE

STORAGE
HOUSE

LEGEND:
. PRWOSEO LOCATION Of EBStlNS ONSET, 

OAT TANK. TRANSTORUER ANO CCPP

I I - PROPOSED EauiPuEM/TAOJTlES

OltS - CIL-WATER SEPARATOR

or - CAT TANK

PL - PEBIUETES UCHT

fa - fua ot UNE

DW. - OCXESTIC WATER LINE

OWL - CIL-WATER UNE

Ra - RETURN OIL UNE

OP - DRAIN PIT

■f- - HOSE BBB

H - ajNO fLANOE

FUEL FARM 
(DRUM AREA)

JHALLOV 
I WELL,

-DWb

□ »

tn
(Xo

-o-o

FLAG 
POLE 

lOSE GREEN 
aies AREA 
T-
6Wt- -6Wt-

GUARO
POST

SEPTIC
TANK

^te'^
^TANI^

:p:

:p2

:cpv

MOSE
BIBB

•K-*—O 
-©Wfc—

■A—A>—A----a —uR-*

NOTES:
THIS DRAWNC IS rCA BIODINC PURPOSES ONLY.
Aa DNENSIONS ARE IN UILLIMETERS UNLESS 0THERMO SPCOflED.
THIS DRAWINC SHOWS THE ARRANGEMENT OP EQUIPMENT TO DE 
TRANSfCRRED ANO SUPPLlED/CONSTIWCltD OT THE SUPPUER WHICH 
nauDES t X 60 KW ANO 2 X TOO KW UOCULAR CCNSETS, DAT TANKS, 
rua CaL ANO WATER SUPPLY UNES, WASTE OR DRAIN UNE, 
TRANSfORUERS. ELECTRICAL POSTS ANO BALANCE Of PLANT ANO 
ASSOOATEO avil APPURTENANCES/STRUCTURES

THE SUPPLIER 3ULL BE RESPOKSaZ fOR LOUPRNC AT SITE THE 
UCASUREUENTSANfDRUATKN CR DATA SHOWN Cd THIS DRAWNS 
INOUKNC AfTECTEO QVl STRUCIURESAACSJOES. THE EQUiPUENT 9IAIL 
BE AOAJSTED TO Slut actual SIE cenCATIONS. FINAL ARRANCEMOlT CP 
EOnPMEHT MAY K RE-ARRAN CEO BY THE SUPPLIER SUBfCT TO 
REVIEW/APPROVAL OP W>C OURINO PROXCT IUPlEU£HTATKH.tHE SUPPLER 
SHAU SUBMIT OESKM CALCULATIONS AND FOLNOATION DETAILS FCfi ALL 
COUPMENT ANO QA STRUCTURES TO BE SUPPLED/CCkSTRUCIED UNDER 
THIS SCOPE roR APPROVAL OP NPC

MINIMUM 0CP7H CP EUBEDWa PIPE 31AU BE NOT LESS THAN SOO MM M 
OPEN OR CMOS ANO AOO MM UNCO ROADWAYS FCR PIPE THAT CROSSES 
ROADWAY. PIPE SLETCS CP STEEL MATERIALS CR RSC SHALL SC 
PROVUCD.
EUECDCCD aia d. PIPE SHALL BE PAJNIED/APPLED NTH TAPE 
WRAPPINC IN ACCGROANCE «ITH THE TECHNICAL SPEOnCATtCJL 
M-RX THIS DRAMNS WITH APPUCAfLE OA ANO ELECTRICAL ORAwnCS 
ALL OTHER WORKS MATERIALS AHO SCR TICES 31 ALL BE IN ACCGROANCE 
WITH THE REOUIREMOIS SPECIFIED IN THE TECHNICAL StCPICAnON.

IRIBIUwnr, DCLMKT. MTALAAWON. TUT UP CCMNimaiH Of
• KUOtAWJIlMM MOCUUUI OCHL GOtCT*. AUfiClWTlp 
UlCTIHU^eQSmCVr AMO »AUU(CtO# n,AirT fcm paly Off

NATIONAL POWER CORPORATION 
AChAM ROAO. 04JMAN. QUEZON CITY

TTTI& PIPING LAYOUT 
(1 X 60 KW AND 2 X TOO KW PALY DPP)

■r (MO OAH
M9S ua ^
MM
«MIB MvAMUJiMiaff.
OMoer
•B.
ICOl

■.'CW0SAWAK

■Maio.Paiopp.6DM-17.003

1»*« 1:7$

K«.LuzP21Z1210S«
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2FO-0O2
2f0-001

4X12f0-22-001

50 mi. 2 U LONG 
FLEXIBLE HOSE

FUEL OIL HAND PUMP 
50 LAllN 
F0201PUP

SUCTION TUBE

DAY TANK NO. 2 
1000 LITERS 

F0201TNK

2FO-003

0.80-METER FLANGED 
PIPE FOR FUTURE 
INSTALLATION OF 
FLOWMETER

LEGEND;
----- - MAIN IM
[X] - CATC VM.VC (NORUAUr OKU)

^ - CATC VALTC CRORUAUY aOSE)

D*] - ocee VM.VC 
D - fmicca

- Leva SWITCH (high AM) LOW lEva alarm)

(@ - Leva CAUCE

\-~J' I -FUCR

- BUND FIANCE

2FO-004 
w LOCK) }

DRAINFO202FLT

^FO RETURN

GENSET NO. 2 
DG201DSL

t
OVERFLOW

NOTES:
1. ALL auENSONS ARE IN UlLUETCRS UNLESS OTKCRMSE SfCOTIED.
Z ELEVATION Of OAY TAKE SiAa NOT 8E LESS THAN THOSE WOtCATtO CH RELEVANT DIAL DRAWNCS. BUT 

NAY BE AOJJSTED/lNOlEASED TO COWOftll WITH THE EH OWE REOWREUENTS PER MAHUf AC TUBER'S 
BECOUNENOATION:

1 Fua M. Pipes shall ccnFCM to astvi a ss grace b. and sotedule la sis or flcl
PIPES rO/TRCAl THE CHOKE MAT BE REM SCO TO CONFCRN WITH THE REOUIRELAENTS SUBXa TO NPC 
APfflOVALl

4. VALVES 65 uua AND LARGER STALL BE CAST IRON. FLANGED DiOS. OST OR RlSNO STEM. CLASS ISO. 
VALVES 50 uua AMO BELOW SHAU BE CAST BRONZE. FLANGED CM SCRCICO CKOS, «SHC STEM. CLASS 
150;

5 FLCL OIL PIPES lAOCH ARE BJRCO UNDERGROUND SHALL BE APPlJEO »IIH I UN UiNIMUH THIONESS Cf 
TAPE UMAPPINO APPLIED SPIRALLY WtH OVERLAP Cf SOS OR APPROVED EQUIVALENT. FOR FVtS THAT 
CROSSES ROAOWAYi PIPE SLEEVE Cf CALVAHZEO STCa MATERIAL OR ftSO STALL BE PROVOEO:

6. lEVa SWTOT FOR MCH AND LOW lEva ALARM STALL BE PROVIOED ANO TO BE MONITORED AT ITC 
GENERATOR CCNIRCL * PROIECTIOH PANa LOCATED AT THE COTIRO. ROOM
KANO PUMP STALL HAVE CAPACITY Cf NOT LESS THAN 50 UTERS PER MINUTE 0 TOM dSCHARGE ICAO. 
DOUBLE ACTING ROTARY TYPE. HEAVY DUTY CAST IROK CeHSTRUCTlON «IH BRASS INTERNALS MIH EASY 
CLEAN WARE SCREEN. EASY OSPENSINO THROUGH SYNDETIC RU80ES HOSE. WITH TELESCOPIC SUCTICH 
TUBE. AO ATS TED TO FIT 5CUI ttAMETER TO 210 UTERS DRUM. THE SUPPLY SIAa «CUCC RUBBER HOSE 
NOT LESS THAN SCUM DIAMETER AJO J METERS ICNC. REWFCflCEO WATH SPWTAl-PUED SYNTHETIC FABRIC 
WITH WIRE HELIX COMPLETE COWECTKN ACCESSCRlES AT BOTH ENDS
FINAL DETAILS AHO ADJUSTMENTS StALL BE DONE N THE FELD BY THE SUPPLIER DURING NSTAUATICK 
THE SUPPLIER SiAa SUPPLY FLEX BEE HOSE NOT LESS THAN 50 MIA a AND 5 METERS LONG FITTED NTH 
STEa PME NOT ass THAN SO MU a FOR HATCUNG FUa OIL FROM A 210 L DRUM AHO FIANCE 
COweCTON AT F.Cl TRANSFER PUMP SUCTION. THE FLEXaE HOSE SiAa BE MACE Of SYNTHETIC 
RUBBER TUBE. RONFORCED NTH SPIRAL-PUCD STTlTHEDC FABRIC NTH HRE KUXi ANO 
THE CUCRAM SIOWM 1$ TYPICAL FCfl EACH UMT. THE TAG NO. SHOWN ARE FOR UNIT NO. Z TAG 
NUMBERS OR SPIN FCR UMT J AHO 4 SHAa BE TK SAME AS UMT 2 EXCEPT FOR UMT NUMBER. EX 
0C20T0SL. DG5010SL. 2FO-OOI, JFD*OOT.

7.
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' FO201FLT

.--0.80-METCR FLANGED 
/ PIPIPE FOR FUTURE 

INSTALLATION OF 
FLOWMETER
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HUM CP UMBO

NOTES:
t. THIS VUMNC IS roft BMNNC FUVCSES chlyj
z Aa ouCNsions are in uiluuetlrs unless qtherwse speofied:
1 GXVATOH Cf DAY TANK SHALL NOT BE LESS THAN THOSE IN0IM1ED CM 

RELEVANT a TIL ORAMNCS, BUT HAY BE ADJUSTCO/NCRCASO TO CCNTCm 
WTH THE ENGINE REOUIREMENTS PER UANUFACTURER’S RECOUHENOATIOH;

A. THE TANK SHAa BE SNOP-FABRICATED, RECTANCULAR UAEC OF ASTU A M 
OR APPROVED EQUAL MTH UNIUUU THICKNESS OF S UU. TN1M NTERIOR 
AND EXTERIOR COATINC TO CONFORM MTH THE TECHNICAL SPCCFICATIQNS 
CLAUSE CW'tl.J:

a. EACH oesa ccneratng set shall be provioeo mth Fua day tank
1 LEVEL SWTCH FOR HIGH AND LOW LEVU ALARM SHALL BE PROVTDED ANS 

TO BE UCNTOREO AT THE GENERATOR CONTROL * PROTECTION PANEL 
LOCATED AT THE CONTROL ROCH: AND 
OVERFLOW PIPE (Up) SHAa BE AT LEAST 300UM ABOVE GROUND.7.

NATIONAL POWER CORPORATION 
AOHAU ROAD, OIUMAN, QUEZON COY

nsaaiiifpiT, stuviAv. MTAUAnoa. nsr and cMiymiciio op
1 > H m AND 1 X IM KW HOONU* DOA SWIITl. AUDOATU 
■LACmCAL iOlAMKNf ANS DALANCCCP PIAKT PDA AAVDPP

■nmn. ... ■ ILAKD. tAVPtr ru
IM 1,000 LITERS FUEL OIL DAY TANK 

(TYPICAL)
0*B Dm

mmm |ufl> f
VMM fuSTr
mmm 1 MCWlftMIUMOfr. f

ftjft
MX

ns NO PalDPP.BOM-17.OOS LicLu2P21Z1210Sa

NTS BID DRAWING



]—

FRONT VIEW
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□

Vr• \' 1—^ 3=

C rn fa inmm™ C )

a
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l—1---------------------1---------- nz

LEFT SIDE VIEW RIGHT SIDE VIEW

r

NOTES: 
1. THE CNOOSURC SHMl KA4 TH£ FOIOMNS fIATURC&

1.1 LESS THAN &5 dSA SOUK) PRESSURE LEVEL AT 1 UCTER FROM ANT POINT Cf THE Eh CLOSURE
1.2 2mm UNQAM 7HCKNESS OF HALL/ROOF ChaoSURE 
U STAMISS eCLTS AND H»CES
I.A CAN M1MSTAN0 2S9 KPH MNO VELOOTY ANO/W AS SPEOFES H THE UTEST COITKM OF NAnCHAE 
STRUCTURAL COOe CF THE PHUPPlhCS.
THE SUPPLIER SHALL SUSUIT ORAMNC DETAILS OF THE ENCLOSURE FOR NPC REVIEW AND APPROVAL 
THE MONlTORINC/CONTHOL PON IS AT MONITORING PANU 9<0*N HEREIN ARE MINIMUM REQUIREMENTS. 
ADDITIONAL MONITORINC POINTS AND ITS ARRAN CEMENT HAT BE PROVIOCD AND ARRANGED PER 
MANUFACTURER'S STANDARD SUSECT TO NPC APPROVAL
RAIN TEST EQUIVALENT TO lOOuU PER HOUR SHAU BE CCnOUCTEO TO ENSURE THAT RAIN WATER IS 
PREVENTED FROM ENTEfONO THE ENCLOSURE.

NATIONAL POWER CORPORATION
AGHAM ROAD, DLIMAN. QUEZON CITY

SUPPLY, OCLMAY. WSTAUATlOK TCTT AHO ___________
1 I M nv AMO t 1 1M KN MOQUUIA MSCL MASCTX AMOCW1CC 
CUCCJOCALMMPMHT AMO feAi.AMC« OP PLANT POO PACT DPO

I PPrtWD mA. y m_APgL TAYTAT. PALAWMF

CENERATOR SET WEATHERPROOF ENCLOSURE 
(TYPICAL FOR ALL GENSETS)

ISOMETRIC VIEW
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PIPE DESIGNATION LEGEND:

SYSTEM (DOMESTIC WATER) 
NOMINAL PIPE SIZE (OIA.) 

SEQUENCE NO.

NOTES: 
1.

DW-20-008

OW-005

OW-15-010

SEE
DETAIL “A"

RAIN CUTTER

\j:

RADIATOR 
UNIT 4

RADIATOR 
UNIT 3

■S

RAOIATOR 
UNIT 2

RADIATOR 
UNIT 1

RAjri CUTTER

HOSE
DIES

-&■

UNION GV
1—|-H|i-----Xh-
s CL

V1
1

On-20-00

HOSE > 
BIBBHL^

"^^5^20-008

DiV-004

i-tx—^
OW-003

POLYETHYLENE 
ELEVATED 

WATER TANK 
1000 UTERS

■\1

\

ow-I-001V

f
1 1 -■

Aa DtMCNSIOMS ARC IN MILUUEIERS UNLESS 0 THERM SC
SPEcnco.
ALL PIPING, PIPE PITTlNGS AND SUPPORTS. VALVES AND 
OTHER ACCESSORIES REOUIREO SHALL 0£ SUPPUED. 
INSTALLED AND TESTED BY THE CONTRATOR INCLUOtNG 
THE REDLURED EXCAVATON AND SACXnUJNC ViWKS 
OOHESTie WATER PIPlNC AND fITTNCS SHALL BE MADE 
OF UNPLASTUMEO PCLYvLNLY CHLORIDE(uPVC) SCHEDULE 
BO M CLASS 1S0 CONFORUINC TO ASTU 0-1794 OR 
APPROVED EOUIVAIEKT (EXCEPT OTHERWISE SHOWN). 
WATER STSTEU PIPE SHALL CENERALLY BE INSTALLED 
UHDERCROUNO NO LESS THAN DOOMU DEPTH.
ALL uPVC/PE PIPE DIMENSIONS SHOWN ARC IN NOMINAL 
DIAMETER (UN) NTH THE FOUOWINC EQUIVALENTS:

60MU (3*) • 90MM 0UTS9DE DIAMETER (O.D.)
40MM (I 1/2*)- S0UI4 OUTSIDE DIAMETER (O.D.) 
J2HM (1 1/4*]- 40UH O.D.
2BUM (I*) - 32MU O.D.
20MU (B/4*) - 2SUM OJ).
1SMU (1/2*) - 20MU ao.

THIS ORAMNC IS FOR BIOOINC PURPOSES CHIT.

LEGEND:
---- - MAIN DOMESTIC PlPEUNE

px) - CATE VALVE (NORMALLY OPEN) 
M - CATE VALVE [NORMALLY aOSE] 
W - BALL VALVE 
[SI - WEOC VALVE 
O -REDUCER 
■f' - HOSE 61B8 
—I - BLKO FLANGE

SHALLOW WELL 
HAND PUMP

I
.DW-15-0158

SEE DETAIL
CONTRX
ROOM'S

CR ^DW-15-015A

STRAIHCR

OW-008
-OO-O-I

l\
O'U-007

DW-20-014

K0S£ OW-20-013 
BIBB

"ISOLATION VALVE” 
DETAIL "A”

iwcngiiww

NATIONAL POWER CORPORATION 
AGHAM ROAD. ORJMAN. QUEZON OTY

naccisup^v. ocuvurr, instau^tioh tcst ano comw&somn0 Of
< X M KW I X KW WOOWLAX OCtCL 6CN«CTS, ASMCMhTKD 
Up£CTX>CAL lOLinaia AhOMAHClOf flAMTPO«fAI.T0Pf

UtAtat ftLT HLA.W.TAYTAY

DOMES'nC WATER SYSTEM

rr M mil
■ Mffm R»P2hKAVVANmeia

CHwa)
IPOO TOOmBOH/WCKt.
MMorr

<7 10ue.
»K

nnaoi PalDPP-BDM-17.007 inc>.i«LuzP21Z1210Se
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irCB NHCCMCGKN 
TO lUK oinoi

rcR xTccontcnM 
TO fum Gurm

ITTHIU 
I AID) TAh 
000 UTER

2M nUM 
NOZM alH PPHC 

k CATO VAIIC

ovERftM omn

CATO VALTO

NOTES:
1. FINAL araancocnt ano mucnsons SHAa ee octckuwco at sto

BY THE SLmjn SUUCT TO MFCS APPROVAL
2. EQUPULNT TO BC niRMSHCO STALL BE DC9CNC0 ANO CCHSTRUCTEO 

IN ACCCMANCE HATH THE REQUIREUENTS OP THE SPEOFICATIONS.
1 ALL PVC/PE PIPE DIUENSONS SHOW IN ENCU9T UMTS ARE IN 

NOMINAL DIAUE1ER (W) NTH THE FOLLOWNC EQUIVALENTS:
SOM (S') • KUli 0UT30E OIAHETER (OO.)

0 I/S') • SCUli 0UT30E OIAUETER (0-0.)
S2UU (11/4') ■ 4CUH ao.
2SMU (o • S2UU ao.
2CMU (S/4") ■ 23UU ao.
1SUU (I/S’) • 20UU OLL

CNorLot cunxT

mou HAW I 
PUHP

ncu HAW 
PU#

StfPif (XriLfT

PCI nlECWCCXH 
TO HAV GUTIDI

FRONT VIEW TOP VIEW

Wt V4.NC 
(BMCE)

2S«
VALVC

r »(0 pvc ppc 25* (O PK PTC

N0221X mJH
k GAtC VM.VC VAiVt

nCUHMO

ft* ftteCQWCCVH 
TOlUM cum

LEFT SIDE VIEW RIGHT SIDE VIEW

NATIONAL POWER CORPORATION 
A CHAM ROAO. DLAUN, QUEZON CITY

ftumT. MU4irr. MTAUAnM mr ai» fftwitiwwtfT or 
« X M CM AM Jim KM woowju omUK «4M»rra, amocmtxx 
lUcmiCAi couMinwT cco icumol ofniWT>o»

I KOm fu Y AAkA T> tr»T
7U 1.000 LITERS 

DOMESTIC WATER TANK

HAMVIMO>

m OS0 1 aul
omam uaT> —1
mmm uat ytj

MM»li|.MA/MCMT

kMk
« 1 PC. JR.
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SUPPLY. DEUVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP
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BID DOCUMENTS

SECTION IX - BID DRAWINGS

SUPPLY, DEUVERY, INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z1210Se

SECTION IX < BID DRAWINGS

EW - ELECTRICAL WORKS

L

DRAWING NO.

PalDPP-BDE-17.001

PalDPP-BDE-17.002

PaIDPP-BDE-17.003

PalDPP-BDE-17.004

PalDPP-BDE-17.005

PalDPP-BDE-17.006

PalDPP-BDE-17.007

PalDPP-BDE-17.008

PalDPP-BDE-17.009

PalDPP-BDE-17.010

TITLE

SINGLE LINE DIAGRAM
(1 X 60 kW and 2 x 100kW Paly DPP)

EQUIPMENT LAYOUT
(1 X 60 kW and 2 x 100kW Paly DPP)

SECTIONS AND DETAILS OF SWITCHYARD (1/2)
(1 X 60 kW and 2 x 100kW Paly DPP)

SECTIONS AND DETAILS OF SWITCHYARD {212)
(1 X 60 kW and 2 x lOOkW Paly DPP)

GROUNDING SYSTEM
(1 X 60 kW and 2 x 100kW Paly DPP)

ROUTE OF CABLE TRENCH AND CONDUIT 
(1 X 60 kW and 2 x lOOkW Paly DPP)

DETAILS OF CONTAINERIZED ROOM CABLE ENTRY 
(1 X 60 kW and 2 x lOOkW Paly DPP)

LIGHTING AND POWER LAYOUT 
(1 X 60 kW and 2 x lOOkW Paly DPP)

PERIMETER LIGHTING LAYOUT 
(1 X 60 kW and 2 x lOOkW Paly DPP)

SCHEDULE OF LOADS. RISER DIAGRAM 
AND DETAILS OF LIGHTING FIXTURE 
(1 X 60 kW and 2 x lOOkW Paly DPP)

PalDPP-BDE-17.011 SYSTEM CONFIGURATION
(1 X 60 kW and 2 X lOOkW Paly DPP)

OUTLINE DRAWING OF GENERATOR CONTROL 
PalDPP-BDE-17.012 AND PROTECTION PANEL

(1 X 60 kW and 2 x lOOkW Paly DPP)
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BID DOCUMENTS
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SUPPLY, DELIVERY. INSTALLATION. TEST AND 
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW 
MODULAR DIESEL GENSETS. ASSOCIATED ELECTRICAL 
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

Lu2P21Z1210Se

TYPES OF CABLE TRENCH
PaIDPP-BDE-17.013 AND DETAILS OF CABLE TRAY

(1 X 60 kW and 2 x 100kW Paly DPP)

PalDPP-BDE-17.014 GROUNDING SYSTEM DETAILS 
(1 x 60 kW and 2 x 100kW Paly DPP)

PalDPP-BDE-17.015 TRANSFORMER CABLE TERMINATION 
(1 X 60 kW and 2 x 100kW Paly DPP)

PalDPP-BDE-17.016 GENERAL NOTES
(1 X 60 kW and 2 x lOOkW Paly DPP)
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LEGEND:
d) - DIESEL OETCRATOB

(3 - CEMRATOR CONTROL AW PROTECTION PANEL (CCPP) 
(5 - CEICRAIDR IRANSFORhOr 
DT - DAT TAM 
DP - DRAM PIT 

CVS - OC-um SEPARATOR

n. - PEnCXRUCHT

NATIONAL POWER CORPORATION 
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LEGEND:
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OPEN CONCRETE CANAL
B DBTA sementc?

SEB OBTAIL

AIL-

SEI D TAI . • D

SEB DETA L - F
UNPAVED DRIVEWAYHAZARDOUS

wash:
STCCACC

HOUSE nno. FARM
lORuy AIEA)

cm« AREA

GUARD
post

SHALLOW
WATER

UAJNVCATE

nL-
OUTCONC rCCDER

■anMomaoi

NOTES:
1. OCTAL V SHALL ee apples to AU UAJW EOmPHCNt SUOI 

AS ocsa GOCRATEACDCRAm CONTRCL AND PROIECROI 
PAHQ. (CtPP) AMO GENERATCH IRANSFOUIL

2. CCTAL 7 SHALL BE APPLES AS FOUOWS:
SOnn* - CT/PT, FS& LA AW W TOLA DC ORCU7 RCOOSCR 
ZSnra* • Sm POLE. FEMX AW CABLE ISATS

3. THE SLR’PLEJI 9IAIL PROWE TWO (2) lERUNAlS fCR 
EOUflCHt BOOT CftOUWHG.

4. ALL PERICTER UCMTMC POST StAlL EE CCNNCC1D TO TtC 
OKUmC CRO.

L ALL E0UPLO7 EROUWMG SHAU BE CCMCCnS TO SC 
CROLKme GRO,

e. CROUWMS CCWUCTIXS WALL BE EMCDOED AT LEAST OH n> 
EXCEPT FOR THE CRCUONG CONDUCTOR BETWCDI DC 
COCRATOR CCHtRCL AW PROTECSCM PAKL AW CONIAINCnZIS 
CONTROL ftOCtl

7. THE HAXUUU CROUNOM CKO OCSCN RCSSTANCC SHALL BE 
FIVE (S) OWL

E THIS 0RAM4C SHALL BE WCRKES Mm DRAHNG NO 
PoOPP-BCE-17014,

LIGENO:
0 - CCSa CEMRATOt

0 - COCRATOR CONTROL AW PROIECTKM PAiCL (CCPP) 
0 - CDCRaTCR transpcmcr

— - 100 inm' BARE CtPPER CCNOUCIOR 
----  - 100 mm' DCULATED COPPER COtOUCTOl

— - 50 mm'/CE mm* INSULATES COPPER CCNOUCIOR 
9 - CROUW DCS CCNNCCIm

+ - CROSS CCMCC1KM 
T • TEX CONNECTION 
ST - OAT TANK 
OP - DRAM PIT 

ORS - OC-RAIER SEPARATC4)

PL - PEKHETER UatT
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OPEN CONCRETE CANAL

■ DT C

HAllSOCUS UMPAVED DRIVEWATusn
STQRACChcua

rua turn
(Oduy <ACA

StPTC
two:

OiUO
POST

SHALLOW
UTD>

'V ' 'V
OUTCON ft£0C»

i> <! t II >ii m

NOTES:
1. ALL DWNSMNS MOtUTD A« M MLIJHCIQS UNLESS 01WRWE

speatt
X ALL CAa£ TRAY SUPPORTS, UACXETS AMO ACCESSCRCS SHALL 

K HOT-Omo CALVAMZED STEEL
X Aa CAa£ TRAY SUPPORTS BRACKETS AMO CtHNCTORS SHALL 

HATE A MMHUU IHOOCSS OP 10m 
«. CABLE TRAY LAOOO RUNGS TEES AtO OBO* SKALl HATC A 

THEXWSS V MT LESS IHAH lOm 
1 OPEN HOLES SHAU BE ISrnnt WUSS OTTCMISE SPCOrCS.
1 XTAAS V CABLE KOKH SHAU BE REFERRED TO OVl RQRKS 

SO CRARMCS

LEGEND;
(D - DCSa CENERATCI

Q - CENERATOR CONTROL AND PROTICTOI PAUCL {GCPP} 
<} - CEKRATOR TRAMrOMR 
O - CABLE THOm 

- dNccaom 
01 • OAYIAMC 
BP - CRAM m 

ORS - OS-RATER SPAXAICR 
PL - PERMCTER UCMT
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iE DETAIL -A

(/s V /
' ' see OETAl V 

\ u a iL

SECTION B

to1 NERTICX. »SK aoc 
CA3l£ IRAT 

WIH SmAKHT SOD THCUW 
CABLE THAT

vXvXvavXvXvXvXX'^vXn
That sepauicr

SECTION A
sthajchi npc SCUD ttlomh
CABLE T5AT WTH COVER

CABLE TRAT COlEA
SPACE rcR POUCH cables

NOTES: 
1,

IRAT SEPARATC* 
SPACE POP CQNTRGl AND 
INSTKUMENTAIICK CABLES

Aa auEKSlQNS IKOJCATO ARC IN MILLMCTERS UHESS 
OTHERMSC SPCCim).
THE NUUeCR OF rcEDCRS ARE rOH BIOOINS PURPOSES CM.T. 
THE SUPPUCR SHALL DC9GN THE APPROPMATI CABLE ENTRT 
ro« ALL THE POhEJL CONTROL AND JNSTRUUEHTATTCN CABLES 
nCUIOWC CABLES FOR PQlCR ANO UCHTtNS TO BE USCa 
THE SUPPLER IHALL SECURE PR01ECTTGN FCR THE CAaES 
ANO PANELS AGAINST SUOOCN IN CRESS/PEN E7RA TICKS.
THIS ORAVIWQ SHALL BE WORKED MTK OVU. BIO ORAWNCS.

DETAIL "A"
NTS

STRAIGHT TTPE SOD TROUGH CABLE IRAT NTH COVCS 
VERTICAL nsce BEND CABLE TRAT 

NTH STRAIWT SCUO TROIXH CABLE TRAT

CABLES TO
CCNCRATCR TRANSFCACR

TRAT SEPARATOR 
SPACE TOR PDHM CABLES

SPACE rCR CCKIRX ANO 
KSIRUUENTaTLCM CABLES

DETAIL "BH
NTS

wnARVIICWSCII
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© LIGHTING LAYOUT 

(HAZARDOUS WASTE STORAGE HOUSE)
l:SQ

© LIGHTING LAYOUT 
(CONTAINERIZED CONTROL ROOM)

I; so © POWER LAYOUT
(CONTAINERIZED CONTROL ROOM)

l:S0 © LIGHTING AND POWER LAYOUT 
(GUARD POST)

l:S0

NOTES:
I. Aa worn 9ua sc donc m accoroancc nth thc utest 

PKMSXMS OP THC PHUPPtC OCCiaCM. Cat LOCAL 
CnMANCCS MO RCeuU1MN&
CONOUT RUKS ARC rCaCAHVC 0H.T, THC ACTUAL LOCATKN 
SOU. SC KTCRMMCD H T)C fXLfl.
AU. MACS SHALL SC TTPC THHN/THM-2 600V KSUA1MH. 
sot OPCAATMG TOLA, STRANOCS CORKR CONOUCTVl 
COtCUIT SHAa sc uPVC, sch.ao.
ALL OIUCHSlONS ARC IN UUUHCTEA UKLCSS OTHCRWSC 
SPCQFICO.
THIS DRAWNQ SHALL SC WAKC9 NTH OVl AND UCOWIICAL 
aO ORANNCS.

LEGEND:
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^ - nxiURC TWC B
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ORCUT RUMMO OH WALL
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ORCUT HONCRUN

■UUWOfKMOM
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(1X 60 KWANO 2 X100 KW PALY OPP)
m GN0 CM

WQ*D taj
CMM <D»J

MMCMl Mitf NCm.
CMUMOfT '~IW.UU
uc.
■CM

Mn PalOPP-eOE-17.008 Ma«LuzP21Z1210So

«** AS SHOWN BIO DRAWING



?1500

'■aCTAlNlNb.'Mifl.V*'*- 1 ' ^EjAlfWfc-WAO.'* •RCMNlNC'-jlMX

LIGHTING LAYOUT 
(PERIMETER)

\1/ s / v^/
CKJTCOiNd rOD[R

NOTES: 
1.

2.

S.

*LL WORK SKUl SE DOH£ n kCCCROANCC WTH THE LATEST ffiOVISONS Of THE 
PKIUPPIHE ELECTRICAL CODE. LOCAL OROMANCES AND REGULATIONS.
CONDUIT RUNS ARE INDICATIVE ONLY. THE ACTUAL LOCADON SHAU BE 
DETERUINEO M THE FIELD.
ALU WIRES 94ALU BE TYPE THLN/THIlM-2 600Y INSULATION. MC OPERA TNG 
TEMP. STRANDED COPPER CONDUCTOR.
CONDUIT SHALL BE uPVC. SCH.40.
ALL DBAEHSIGNS ARE H UUIACTER UMXSS OTVCRNSE SPECTCD.
THIS DRAWMO SHALL BE WORKED WITH OVS AND UECHAMCAi BO DRAWMCS

LEGEND:

® - 
Sm -

Him

FIXTURE TYPE E

THREE POLE PCLE WALL SWITCH
(MKIPI CORO UP KM CRHBOilP)

QRCUT RUNMNC UNCERGSOUHO 
CONTROL CO CUT 
cnCUT HOUERUH 
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OPEN CONCRETE CANAL

HAZARDOUS
HASTE

STORAGE
hOKZ

UNPAVtD DRIVEWAY

fua rtfin 
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0JM>
POST
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WAJZH
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IV Vi

SEE OCTAU CF UCHTHO 
FIXTURES (OGAL Q

LAUP POST. HOI-OP CALVAMm STttt
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HOLE STAHESS 60.ICO COVER 
CHO 601

1I

SEE DETAl V DETAIL-A'

<D - DCSa CEKRATCR

<2l - COCMTOR COHTRX AND PROTECTION PAWL (COP) 
O - COOtATO) TRANSFCRWR 
OT - DAY TAW 
CP - DRAM PIT 

OIS - OL-WATER SEPARATOR 
PL - POmCIER UCHT

wnMGYICVMOH
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1 - MAF/20AT. 2P. US
2 - JOAT/lUr, 2f>. UCS

PROWC: 2 - U mm11HHN/IHW-2 Coppv Coiductor « 
t - 6.0 mm* TMHN/THIW-2 CepMr Conductor 
In 25mm0 uPVC Conduit

SCHEDULE OF LOADS 
(MAIN DISTRIBUTION PANEL)

rm tuM snM nwdrata 
ABN

i - U aa1 Ma/MB-l darn Cmhclm 
I • u Mfi/oiabi Coo* Caacw

e RISER DIAGRAM 
(MAIN DISTRIBUTION PANEL)
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DETAILS OF LIGHTING FIXTURES
NTS
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GCHERATOR CONTRCt ANO PR01ECT1CN PANEL 
REFER TO ELECTRICAL 610 ORAMNCS

LOCAL CONTROL ANO PROTECTION PANa ■ 
REFER TO MECHANICAL 610 ORAMNCS

3]
TO GENERATOR CONTROL ANO • 

PROTECTICM PANa {GCPP}

POV€R TRANSFORMER 
REFER TO ELECTRICAL 610 

ORAMNCS

TO FOS 
MTH LA 
COMBINATION

• FROM GENERATOR CONTROL AND 
PROTECTICM PANa (GCPP)

NOTES:

I. THIS DRAWING IS (M.Y INTENDED FCR BCOINS PURPOSES. THE LOCATION AND 
LAYOUT OF ALL THE EQUIP KENT TO BE SUPPLIED SHALL BE RETERRED TO TIC 
QVL UECKANICAL ANO ELECTRICAL BO ORAMNCS.

1 ALL THE OCTAJLS OF DC FOUOMNQ EOLUPUENT 91WL BE N ACCORDANCE MTH 
AU THE TI OPTICAL SPEOnCATICHS KXCATED IN THIS OOCWEMT. 
NCH-COUPUAWZ TO THE RCOLIROLENTS 9LALL BE OtOLMOS FOR 
OSQUAUnCATIGN.

LEGEND:
LCPP LOCAL CONTROL AND PROTECTION PANa

GCPP GENERATOR CONTROL ANO PROTECTION PANa

OPU OtOTAL POTCR UETER

lOP HAM aSTRBunOH PANa

■■lAJMtflWm

NATIONAL POWER CORPORATION 
ACHAM ROAD. OUMAN. OUEZCM Cmr

MRACrtUmV. DQAtBY. ilSTALLATCN, TEST AMO CCMMISfiOOM V
1 X M KW ANO 1 X igo nr hooulaa dcscl gcmscts, associated 
ELECmKAL EQLXOMEMT ANO OALAMCSCF AUNT lOA PALV BAA

LKAIKWAALTIALANP TAAT.V AN.M.A

SYSTEM CONFIGURATION 
(1 X 60 KWAND 2 X too KW PAl^ DPP)

m OA OUl

Pi teMi iijk B, M.WXft tOM J
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NOTES:
1. Ml OWCNSONS INOCATO MC H UXAtCTDtS UlUSS

orKDwsc srcciFca
2. THE CQCRATOR CONTSOt AMO PSOTECDM PWCl (CCPP) 

CNOOSURe SHALL BC CGLORED ML 70U AND IT5 5103. 
94EET 1HICKNCSS SMAJl BC AT LEAST 10 mm.

J. 1HC CCPP SHALL BC eOLUPPCD UTH rOLLOMWO UIMUUU 
RCOUIRCUCNTS AS SMOAN N D£ DRAMNC AND AS SPECmCD 
M CLAUSE CW-4.D OF SECTION >1 - TECHNICAL 
spEcnanoNS:
<L CONTROL SYSTEM (LOCAL/REMOTE SELECTOR SWTCH 9ua 

BC LOCATED H DC CCPP)
tk PROTECTION SYSTEM (THE PROTECIKN BOATS SHORN ON 

THE SHOE LINE OIACRAU ARE THE UMUUU RCOLWED 
PROTECTION)

i. UONITCHHO AND METERING SYSTEM (SHAU INCLUDE 
DIQTAL POtiER UCTER. DISCRETE ANALOG METERING 
OCMCES/TNOICATMa nSTRUUENTS FOR CNOHE 
PARAMETERS, AND ANNUNOATGR SYSTEM YHCH SNAIL 
NSTMOUSH ANY ABNORMAL CCMnUONS DWOIG 
OPOUINH BY MEANS CF MSUAL AM) AUDOE RARHNC) 

d SmCHRONlZATMH ANO LOAD SHARNG FUNCTION (SHAU 
NOUOE OiSCRETE ANALOG MC1ERMG DCVKCS / 
NCKA1MC INSTRUMENTS NECESSARY FOR MANUAL 
STNCHRONIZADON)

THE SUPPLIER 9<AU COMPLY HATH NPCS UMI4LU 
REOUROCNT FOR DC GCPR AS SPECVID) N CLAUSE 
EYF-4.D V SECTION VI - TECHNICAL SFECfKATIONl

4. THE SimCR SHAU PftOVCe BROCHURES/ aiALOCUCS OF 
DC CCPF cavCNENIS FOR MCIEBMG, PROTECTION. 
CONTROL UCMTORMG ANO STNCHR0M2ATKM PURPOSES FOR 
APPROVAL CF NPC

S DC CCPP SHAU BE DCSICNED NOT TO EXCEED DC
OIMENSIOkS shown TO FIT NTO NPC^ CONTAINERIZED 
CONTROL ROOM.

5. DC SUPPLIER SHAU PfIOVBC AIL DC NECESSARY
SOFTWARE FDR AU DC CONTROL PAJC. MOOIUS. AU 
UCOISCS ANO UPDATES 9UU BC. PROWO FOR THE MOTT 
Five TEARS AFTER THE WARRANTY PERICO AT NO AODiTICNAL 
COST TO NPC.

7. DC CABLE ENTRY CF THE CCPP SHAU BE REFERRED TO DC 
TECHMCAL DATA SHEETS.

LEGEND:
CCPP

OPu

CCPM

CEFCRATCR CONTROL ANO PRO TEC DON PANU 
DtOTAL POWER METER

GENERATOR CONTROL AND PROTECTION HOOUE

NATIONAL POWER CORPORATION 
AGHAM ROAD, DOJMAN, QUEZON COY

NdWet: lUMLY. OiLAAltr, MtTAUAnOIL TOT AIN 
1 I M <OV AND 2 X 1« KM MOCAAAJI nOO. H 
N4CTNCAA TimWtllT AIN IILOCI Of ^AWtFCWAAATP

IWATWM AM w ■ »TA>TATPA1>M.I1
OUTLINE DRAWING OF GENERATOR 
CONTROL ANO PROTECTION PANEL 

<1 X SO KW ANO 2 X 100 KW PALY C
vr MO ton

•CLI J
tWMI ■OMJ
«ecB ------------A. s/5d<OELARlAU
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aee.
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TYPES OF CABLE TRENCH

CT-2 CT-3

n* HOROONU. KM CMU iwr

anchoa bolt HOLD DOWN OAyP

Qa <0> ®CONDUCTOR

CROUNDWC CLAMP NUT WASKCn

DCTMA or 04LC TRAY SUPPORT UUEFMA

WRBOMTit TBCAU TMT

MU mvr SUPPORT ho«cr

kl4mm d»om. hoM for ^/2m l09*cr*« w/ lor^ 9hi«44
’13mm diofik holt for 9roundiA9 clom^

MLC VWf SlPPORT

sec DPAIL V

OCTM. A

HUNG
S(DC RAL

'RUNG

flMOKT 0«£ 1MT LMOR

•Ip
Sl&e RAIL RUNG

DETAILS OF CABLE TRAY
NTS

NUUGVIVMiNH

NOTES:
I. All HCN90KS ARC W VUICm UNUSS OnCRMSESKcna
t AU CAU TRAY SumRTl SRACKCTS AM ACCCSSORICS 

94A11 BE MT-Oims GAiVAMZCO STEEL 
S. All CAOC TRAY SUPPORTS, BRAOCETS AND CONCCTORS 

SHAH HA« A HINOAM TMCKNCSS OF 3.0nm.
4. CABLE TRAY UDOCR RUNGS, TEES. AM) QMW 9Ua HATC 

A TMCXNESS OF NOT LESS THAN ZOim. 
i. OPEN HOES SWU. BC IJmm* LNESS OTHCRKSE 

SPCCFO.
G. DCTAZS OF CA6I£ TRENCH SHMl BE REFERRED TO OVL 

RQRKS aO DRAMNC&

NATIONAL POWER CORPORATION 
AGHAM ROAOn nUkWi QUEZON OTY

MbRCT: SiPtLY. CRUFCRT. MTMXATTOK TltT »Hi CAMttlOMW Of 
1 X to KW A»« } X igD nr MOOUM OftUl OMm. »6BOCfTtO 
ELECTSIC^UUIPHCMT MX) MANCt 0* PLMIT FOR P4LV QtP

TTTlt <ftfPfeJ^?"CABLE TRENCH' 
AND DETAILS OF CABLE TRAY
M X fin KWAwno X100KWPALV nppj
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mmm FMNi (MOIL/Mem.
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DETAIL • A

DETAIL - e

DETAIL

DETAIL - a

umn co«uctai

U COMOI COTaC^OM

OITAIL* S

DITAIL • D

UiiU CMuciM

OITAIL-P

«M/WQ

DITAJL-H

icem ID 6MM«

a*fUi cwvciqi

DCTAIL-I

nMCrObO CROMMC VAM

lOCm1 ilSLUQ 
OmOKUClQl

QUMVcnoi cdort pccruL

fCOmJ BJJZr

—STEEL POLE

GROUND CLAMP 
50mmJ BARE COPPER HR!

500

EXOTHERMIC UEIDINC 
CONNECTION

CtffCX COCUC^
IXOnCRuCiCM
COtCCTOI

©EQUIPMENT GROUNDING CONNECTION
NTS

50mm1 BARE COPPER WIRE

100mm* BARE COPPER WIRE 
(GROOMDINC GRID)

EXOTHERMIC WELDING 
coNNEcrm

DETAIL-A"
N1S

DETAILS OF EXOTHERMIC 
WELDING CONNECTION

NTS

MnxoiMai

EE DETAIL A

—ICROUNO LEVa

©STEEL POLE GROUNDING CONNECTION
NTS

NOTES;
I. HL DUOSCHS KaUTCO ANE M lAlHClOtS UKfSS ODCMZ 

SnCTBL
L 0KUOMC CCnOUCKW SNAIL K OfiQKO AT UAST 0.60m.
3. m. {Qunoir onMMS shnx u cokcies to me ushns 

CNOUMDAO GNC.
4. nc suppucR SMU novu no (i) ioomais rot eouncKr

SCOT CROHUHC tf Aa UAAX CIXTUXT (U KSL
cocum C8BUTO cann. ms moiection »«cl aw 
GOCRAKa iRAiemo) aw siau. ee comccied to nc 
CMUNOM GRS ua« iwnm* KUAIED Omi COWUCTCK 
AW exonenue MUM mcesi
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AKAcrsuwr, delivuv, mstauatkin. tist aw ewn«itii>«o o>
t X «e AW AND X X 100 KW HCOUIAA CX6A& OCNBCTA AUOCIATiO
ALEcmcAi tauncNT aw mawi or puNircxt paat oft

TAWAy AAAAWm

GROUNDING SYSTEM DETAILS 
(1 X 60 KWANO 2 X100 KW PAUf OPP)
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J

J

UMKUM£SCC
•ISUAIKMaO

480V IRAKSTCnO

VOLTAGE SQE 
MSAATMO SftCU) 
TOSMAVON MT

IWlRMSrCMR
ais«s

im. m«/iHw-2
POKROaf

BU9GNC

FftiSkV AJx
mxcAU
SCMJWT

SJUM1

CCNOUT
^ CCNOUT

a
ntCH CDOtATdt
ONTROL ticmitcm
PMC. (com

* ' ..-I-1
TO FUSE nSCOMCCT 

SalCH WtM UGHINM 
MWESm COUBHATCH

TO noiMDM onrOGROUKUSCRn 10 oKuoNt on

e TRANSFORMER LOW VOLTAGE SIDE 
CABLE TERMINATION

N1S

n CKXMW cm

TRANSFORMER HIGH VOLTAGE SIDE 
CABLE TERMINATION

NTS

NOTES:
I. THE MMSCR or poan caolq per phase for the lor 

VOLTAGE (LV) SDC IS for BUM IMR’OSES 0M.T. DC 
SUPlUR 9UU VERTT MAT 1$ KKA1E9 « OC SHU IRC 
SUORAN MO SHALL PROWC PROPER CAU lEMtADON. 

t DC SlPfUER 9UU FROWE lERWAIIM DT FOR OC ICOUI 
vaTAGE (Wl POICR CAEUS MO SHALL DESKK PROPER 
1ERMNATKH FOI THE NEUTRAL CAaL 

1 THE LV SEC MO HV SOE BUSHNSS SHALL BE PROVOCO M1H 
SLKTA8U nSUUTM 9<R0ua DC HSULATHE SHROUD MALL 
BE UMtfACTURED THROUGH OP UOUMiC PROCESS MO MALL 
EC HADE FROM PIOHE POLTVNTl OLCRK (PVC) HAIEXAL. 
SinABU FOR LM WLTACE TO tCDUt VCL7ALE APPLICADO& 

4. DC KLIADNO 345X0 MAIL SE FIMC RETARDAAFT, 
CQCORUM M1M DC U. S4 STMOAROS MO MAIL BE TTPt 
TESTED FOR ELECTRK S1RENC1H H ACCCRDAMZ WTH 
ee W24S-I OR APPROWD ECUVALEHT STANOAfOS.

wnnoAaooai

NATIONAL POWER CORPORATOR 
AGHAAI FtOAa DCJMAJi QUEZON CITY

ARMcrumT. ocuvwr, xiTMiAiiaL ti*t m coummmm oa
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imL TRANSFORMER CABLE TERMINATION
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I£C
60aS5
60044
60071
60076
60060
61430

60502

NfPA

272

ASM
ISO

9001

9002 
h. PfC

WTERKAHOUL EL£CTR0-1ECHWCAL COUISSCN 
Eucincw. nun 
KSTmcHTHWismai 
INSULATION COOniKATICN
poiioi TMNsronos, parts 1-2
NCM VaTACE TEST TEOMOUC
LOW VCLTAS SWTCMCAR AND CCNtROUCM ASSQOJES
POKR CABLES M1M CORUOa NSUUTIW AND 1HER ACCESSCRES FOR RAID 
WITACES PARTS 1 k 2
KATMHAL FVE PfiOTDTKM ASSOOATXM
STANDARD UETHOO OMEST FOR FKE AND SUOKE CHARACTERISTICS OF WRES AND 
CABLES
AieacAN soccrr for testms am> hatdoals 
N1ERNATKRAL STANDARDS ORCAMZATHN
QUAUTT SYSmi HCOa FOR OUAUTT ASSURANCE IN OESON/tCKlOPUENT. 
UAHLfACTURE AND 1ES1IHC
QUAUTT STSIEN HCm FOR OUAUTY ASSURANCE M PRODUCTION, MSTAUATKH k 
sotvKwe
PHUPPHE OECTTOCAL CODE

& TTC SUPPUEJTS CQUFHENT TO BE SUPPIES »AU S SUMCT TO AIL TESTS AN) MSPCCTICH TO ENSURE TTC 
SATISFACTGRT PC7FCRMANCE OF ALL DC EOUPNENT. ALL THE TESTS AW M9>CCII0N SHALL SC DOC CTH NO 
AOOmONAl COCT TO NFC AND SHAa e CCHPUANT TO THE REOJKOOnS OF TKS TENDER;

«. EW-4.14 - KSPECTHN ANO TESTINC FOR AC GEHERAIORS
6. EW-SJ - TESTS 10 K PERTOnCO FOR POKR TRANSFOOCRS
c. EW-ILO • FACTORY ASSkBLY AW TESTS

1 NCN-CCNPUANCE TO TIC REOUIREUENTS STATED IN IKS lENOCR 9UM1 BE GROUWS FOR DcSOUAUFlCATHK

mamafmmai

NATIONAL POWER CORPORATION 
AQHAM ROAD, OIUMAN. QU£ZQN CITY

"OKTtKmr. ocuvurr. mtauatiom. tut ahO coiiwtiOiiiB or 
1 K TO KW AMO I X ta» KV* UCObUA OCISi OCMtfTt. AUOOATO 
ClfiCTTUM IQUPUCMT *N0 lAUNCe or pmrd FOIt MLT orr

. . .
GENERAL NOTES 

(1X 60 KWAND2X100 KW PALY DPP)
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ait
ICCH

MxAPaioPP-BOE-17.016 Ka«LuzP21Z1210S«

“•* H.TA BID DRAWING

J

GENERAL NOTES:

1. THE CENERATM BEARINCS SHALL BE OESICND TO ALLOW LINUAL STRESS INDUCED IN THE 91 AFT. CENERATORS 
RAID 5O0KW ANO BELOW SHAa HA<C A SHOE OR DOUBLE BEARWC KSKN.

Z SPACE ICA1ERS Sm BE MSTAUD CN DC COCRATOR FRAkC TO UAMIAM TOKRATURe CT TIC OilK 
GENERA Ten ABOTC DC CCW PONT WEE NOT IN USE. P01CR SUPPLY SHAa BE I20/240VAC SHOE PHASE 
ANO 91AU BE SOURCED FROU THE OUSTING STATION SERVKC TRANSFORUER. AUTOUATR CONTROL FOR SPACE 
HEATERS SHAU BE INTECRATED IN DC COCRATOR CONTROL AW FROTECDON PAWL (OCPP),

Z TEkPERATURE DETECTORS SHML BE PROWCD K THE STATOR SOTS AW AT THE EW OF THE WK1UDNG 
DUCTS ARRANCD TO RECSW ICAT FROU THE HOTTEST SPOT CF THE HNDWCS CIH APPROPRIATE CONTACTS 
FOR kOMTORMS, ALARk, DEIECDCN AW PROTECTICN OF DC WNOINGS PROVIDED AT THE CCPP. AT CERTAH 
PRE-SET TEkPERATUn (ALARM SETTING). THE TEUPERATURE DETECTOR m 1RICCER AN ALARM SO THAT AN 
ALUISTUEKT OR ACTION BEFORE ANY MSULADON OAUAGE OCCURS UAY BE DONE. THE ORCUT BREAKER FOR 
DC ALTERNATOR «U AUTOHADCAUY TRP H DC EVENT THAT THE TEkPOUTURE DETECTORS MEASUK DC 
WNDMC TEMPERATURE TO BE ABOVE THE (SHUTOOW SETTHC) VALX

4. Aa WORKS TO BE DONE ANO EOUPMENT TO BE SUPPUD 9Ua BE H COUPUANT TO DC UTEST PROVISHNS 
OF DC FQLLOHNS STANDARDS:

AN9/CEE

C37.60

CS7.1Z20

NEkA
US

wc-s

AS I 
ICS2

ICS
UG-I

UC-2

UL
44
U
SOSA
TOSS

AmCAN NADONAL STAWARDS KS17UTE AND/OR KSIITUTE OF ELECTRCAL k 
ELECTRCNC DOCERS

REQUREMENTS FDR OVERHEAD. PAO-UOUNTD. DRY VAULT ANO qiRuFR^PIF 
AUTOUADC ORCUT RECLOSERS AW FAULT WTERRUPTERS FOR AC STSTEUS

STAWARO FOR OVERHCAD-TTPE EISmBUINN TRANSFORkCR SOOkVA AW SUAOER 
HKH WITACE 34S00V AW BELOC LOW VaTACC, 7970/TSB00T V ANO BELOW
NATIONAL ELECmCAL UANUFACIURERS ASSOCLADON
STANDARD FOR NOTCRS AW GOOLATORS
DC8U0PUSTIC-MSLUTED WFC AW CABLE FOR DC TRAKSMS90N AW 
DlSTRRUTION of electrical EWRCr
UQLDQ CASE ORCUT BREAKER
KVSTRAL CCKTRCLS AW STSTEUS: CCNIRaiDtS, CONTACTORS AW OVERLOAD 
REUTS RATES 600 VaiS
GENERAL STAWARDS FOR INDUSTRIAL COHTRCl AW SYSTEMS 
MOTORS AW GENERATORS
SAFETY STAWARO FOR CONSTRUCDCN * CUDE FDR SELECTION, MSTALLADCN AND 
USE or ELECTRK MOTORS AW OEICRAICRS
UNOERWIERS LABORATORIES, NC (Aa PARTS APPLY)

RU6EER-MSUXTED HRES AW CABLES
DCRMOPUSDC DLSUUTED WRES AW CABLES
MDUSTRIAL CtNTROL EOUPUENT
MALHIC TOOL MRE (UTW) FDR STRANDED COWUCTOR OM.Y


