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1.

National Power Corporation 
INVITATION TO BID 

PUBLIC BIDDING - BCS 2022-0267

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

PR NOS./PB Ref No. & 
Description

S3-SIT22-001, S3-TAU22-002, 
S3-WSD22-002. S3-CTW22-002 / 
PB220203-JC (PB2)

Supply and Delivery of Various 
Mechanical Spare Parts for 
Cummins Generator Sets of 
SPUG • WMOD Plants

* Mode of Award: Lot Award

Package I:
545kW and 280kW Cummins 
Generator Set Model No. KTA19- 
G6A and MTA11-G3for Sitangkai 
DPP
ABC = P 2,290.900.00
Package II:
160kW Cummins Genset, Engine 
Model No. 6TA8.3G2, Serial No. 
69197348 of Tandubanak DPP 
ABC s P 443,800.00
Package III:
250kW and 300kW Cummins 
Generator Set for West Simunul 
DPP
ABC = P 1.092.500.00
Package IV:
600kW Cummins Model No. 
KTA38-G1, Engine No. 41234734 
for Mapun DPP 
ABC = P 2,123.400.00

Similar Contracts

Supply and
Delivery of Diesel 
Generating Sets or 
Mechanical and/or 
Electrical Parts / 
Components / 
Equipment for 
Diesel Generating 
Sets

Pre-bid
Conference

17 May 
2022 

9:30 A.M

Bid
Submission 
/ Opening

30 May 
2022 

9:30 A.M

ABC/ Amt. of 
Bid Docs

Total
P 5,950,600.00 / 
P 10,000.00

S1-BIM22-006 /
PB220530-NA
Supply. Delivery and Installation 
of Collapsible / Containerized 
Bunker for Burias Mini Grid 
Power Plants, Claveria Burias Is., 
Masbate

Supply. delivery 
and Installation of 
collapsible, 
containerized 
structures (e.g. 
house/office, staff 
room, bunker, 
control house, etc.)

17 May 
2022 

9:30 A.M

30 May 
2022 

9:30 A.M
P 2,400,000.00 / 
P 5,000.00

AFG-LOG-002.F03 
Rev.No.O 
Page 1 of 6



Invitation to Bid - BCS 2022-0267

HO-CBM22-004 /
PB220530-NA

Supply and Delivery of Flu 
Vaccines for NPC Employees

S1-OMS22-007 /
PB220119-JDO0131 (PB2)

Supply and Delivery of 
Transmission Line Spare Parts 
Intended for Oriental Mindoro 
69kVT/L & S/S

HO-PMD22-008 /
PB220530-JD

Supply, Delivery, Installation. Test 
and Commissioning of 2 x 100 
kW Modular Diesel Gensets. 
Associated Electrical Equipment 
& Balance of Plant for the 
Electrification of New Area in 
Bucutua Is., Banguingui, Sulu

Supply and
delivery of
Influenza Vaccine 
Quadrivalent (4 
strain), Inactivated 
Split Influenza 
Virus Vaccine

Supply and
Delivery of
Transmission Line 
Hardware’s and 
Substation 
Equipment

Supply, Delivery, 
Installation. Test 
and
Commissioning or 
Construction, 
Installation, Test 
and
Commissioning of 
Power Facilities of 
Diesel Generating 
Set/s with a 
capacity of at least 
100 KW Prime or 
Continuous Power 
with Power
Transformer/s of at 
east 125 KVA 
rating

17 May 
2022 

9:30 A.M

17 May 
2022 

9:30 A.M

17 May 
2022 

9:30 A.M

30 May 
2022 

9:30 A.M

30 May 
2022 

9:30 A.M

P 1,374,590.00/ 
P 5,000.00

P 3.046.000.00/ 
P 5,000.00

30 May 
2022 

9:30 A.M
P 26,561.000.00/ 
P 25,000.00

AFG-LOG-002.F03 
Rev.No.O 
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Invitation to Bid - BCS 2022-0267

HO-PMD22-009 /
PB220530-JD

Supply. Delivery. Installation. Test 
and Commissioning of 2 x 60 kW 
Modular Diesel Gensets, 
Associated Electrical Equipment 
& Balance of Plant for the 
Electrification of New Area in 
Bulan Is.. Banguingui. Sulu

HO-PMD22-010 /
PB220530-JD

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

Supply. Delivery. 
Installation, Test 
and
Commissioning or 
Construction, 
Installation. Test 
and
Commissioning of 
Power Facilities of 
Diesel Generating 
Set/s with a 
capacity of at least 
60 KW Prime or 
Continuous Power 
with Power
Transformer/s of at 
least 75 KVA rating

Supply, Delivery, 
Installation, Test 
and
Commissioning or 
Construction, 
Installation, Test 
and
Commissioning of 
Power Facilities of 
Diesel Generating 
Set/s with a 
capacity of at least 
30 KW Prime or 
Continuous Power 

I with Power
Transformer/s of at 
least 50 KVA rating

S1-SJD22-001 /
PB220203-SV00125 (PB2)

Supply and Delivery of Actuator 
and 15 Others for 300kW 
Cummins Genset Model KTA19- 
G2 of San Jose DPP, San Jose. 
Romblon

Supply and
Delivery of Diesel 
Generating Sets or 
Mechanical and/or 
Electrical Parts / 
Components / 
Equipment for 
Diesel Generating 
Sets

17 May 
2022 

9:30 A.M

17 May 
2022 

9:30 A.M

17 May 
2022 

9:30 A.M

30 May 
2022 

9:30 A.M

30 May 
2022 

9:30 A.M

31 May 
2022 

9:30 A.M

P 23.507.800.00/ 
P 25.000.00

P 20.271.200.00/ 
P 25,000.00

P 2.102.000.00/ 
P 5.000.00

AFG-LOG-002.F03 
Rev.No.O 
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Invitation to Bid - BCS 2022-0267

S1-CAS22-003 / 
PB220203-SV00126 (PB2)

Supply and Delivery of Spare 
Parts for Cummins Gense 
275kWp 600kW and 724kW o 
Casiguran DPP, Casiguran,

1 Aurora

HO-PIB21-013/
PB211117-SV00416 (PB2)

Supply. Delivery, Installation, Test 
& Commissioning of 1 x 100 kW 
and 1 X 150 kW Modular Diesel 
Gensets and Associated 
Electrical Equipment for Minabel 
DPP and Balatubat DPP udner 
Package 12

HO-PIG21-019/
PB21 111 7-SV00417 (PB2)

Supply, Delivery. Installation. Test 
& Commissioning of 1 x 100 kW 
(for Dancalan DPP) and 1 x 100 
kW (for Malaking-llog) Modular 
Diesel Gensets and Associated 
Electrical Equipment under 
Package 13-A

Supply and
Delivery of Diese 
Generating Sets or 
Mechanical and/or 
Electrical Parts 
Components 
Equipment for 
Diesel Generating 
Sets

17 May 
2022 

9:30 A.M

Supply, Delivery,
Installation, Tes 
and
Commissioning or 
Construction,
Installation, Test 
and
Commissioning of 
Power Facilities of 
Diesel Generating 
Set/s with a 
capacity of at least 
75 kW Prime or 
Continuous Power 
with Power
Transformer/s of at 
least 100 kVA 
rating
Supply, Delivery,
Installation, Test 
and
'^mmissioning or 
Construction, 
nstaliation, Test 

and
Commissioning of 
5ower Facilities of 
Diesel Generating 

Set/s with a 
capacity of at least 
50 kW Prime or 
Continuous Power 
with Power
Transformer/s of at 
least 100 kVA 
rating

Function Room. NPC Bldg. Dlllman,

17 May 
2022 

9:30 A.M

17 May 
2022 

9:30 A.M

31 May 
2022 

9:30 A.M

31 May 
2022 

9:30 A.M

31 May 
2022 

9:30 A.M

P 2,267,010.00/ 
P 5,000.00

P 21,827.400.00/ 
P 25.000.00

P 13,956,855.00/ 
25.000.00

Quezon CKy

AFG-LOG-O02.F03 
Rev.No.O 
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Invitation to Bid - BCS 2022-0267
2' llem,S liSl6Dd"b0ve- “very of the Goods is required (see table below)

ssslirS—SSSSSLFS

5.

6.

Delivery Period / ContractPR No/s. / PB Ref No/s, Relevant Period of SLCC reckoned fromDuration the date of submission & receipt of bids
S3-SIT22-001 & 3 OTHERS Sixty (60) Calendar Days Ten (10) Years

S1-BIM22-006 Seventy-Five (75) Calendar Days Five (5) Years
HO-CBM22-004 Thirty (30) Calendar Days Two (2) Years
S1-OMS22-007 Sixty (60) Calendar Days Ten (10) Years

Two Hundred Forty (240)HO-PMD22-008
Fifteen (15) YearsCalendar Days

Two Hundred Forty (240)HO-PMD22-009
Fifteen (15) YearsCalendar Days

Two Hundred Forty (240)HO-PMD22-010
Calendar Days Fifteen (15) Years

S1-SJD22-001 Sixty (60) Calendar Days Ten (10) Years
S1-CAS22-003 Sixty (60) Calendar Days Ten (10) Years

Two Hundred Forty (240)HO-PIB21-013
Calendar Days Fifteen (15) Years

Two Hundred Forty (240)HO-PIG21-019
Fifteen (15) YearsCalendar Days

3- USinS a

Republic Act (RA) No. 9184. revised Implementing Rules and Regulations (IRR) of

or c^an^hons a, leas.
Citizens or organizations of a cou^Te C,t,z!n! ° the Phil'PP'nes, and to
Filipino citizens, pursuant to RA 5183. ^ which grant similar nghts or privileges to

4 S^rc:STndTS°p^Si;r and comracs
(8:00AM to 5:00PM). Monday to Friday. 9 uments at the address given below during office hours

i^bslPSeand up^npa^De™eS SSbnlYhre'Idf" BrS<iere ,rom ,he 9iven addrass aad
Guidelines issued bv the GPPB RMHJnn foe m9./ j 'dding Documents, pursuant to the latest

Snfe'SSg o?SSrglTch1Lirbe:^nifo?rar:S abmB) and/°r thr°U9h Vide°

AF6-LOG-002.F03 
Rev.No.O 
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Invttalion to Bid - BCS 2022-0267
a- eaCh bidder ' sha" *- *»«< <0 

b' t S-p^s^rgW o/KN9E5n,^^3MS Sha" 1,0 'mplemented in ,he NPC pa=e mask shal!

C- mediUm 0f SUbmtei0" Sba" be -bip^ 'o <5ppB

d- ?PPB cSrSN°on iS!2oT9 drd"2019y P“en, “ (EPA> Sha" h8 aUb'aat to
7- in^i^ed,b^o^l(ii)e^|^edoryelectran!c fubS'3' manUal SUbmiSSi0n at lha offl“ add™- 

for opening of bldlVatbids stSfo“ bef0r6 'ha SPe°ffied 'ime S,ated iP ,ba

8- fn"l?BcSuUsLb14aCCOmPanied by a bid Se0Uri,y in an^ of lha a“eP'-b'e forms and in .he amount stated

9' Que2°n City and/or via

representatives who choose to attend the activity 6 d h presence of the Adders’ 

10 ohno^av^rd the'contract ataany bmSapr^rtoecontract^^etrdany and a** b'dS' dec*are a fo'lore of bidding,

the 2016 revised IRR of R A No 9184 withnnt^h^ h ?ccordance with Sections 35.6 and 41 of 
bidders. 9184, Wlthout thereby incurnn9 any liability to the affected bidder or

11. For further Information, please refer to:

Bids and Contracts Services Division 
Logistics Department
BIR Road cor. Quezon Avenue 
Diliman, Quezon City
Tel Nos.: 8924-5211 and 8921-3541 local 5244/5504 
Fax No.: 8922-1622
Email; bcsd@napocor.gov.ph / bcsd_napocor@yahoo.com

12. You may visit the following websites:

For downioading of Bidding Documents: https:/W.napocor.gov.pWbcsd/bids.php

Vice Presid__
Chairman,

EL T. TEVES
f Engineering Services and 
and Awards Committee

AFG-LOG-O02.F03 
Rev.No.O 
Page 6 of 6

mailto:bcsd@napocor.gov.ph
mailto:bcsd_napocor@yahoo.com


BtO DOCUMENTS

SECTION II - INSTRUCTIONS TO BIDDERS
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SECTION II - INSTRUCTIONS TO BIDDERS
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BID DOCUMENTS
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MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

 LuzP19Z1027Se

SECTION fl - INSTRUCTIONS TO BIDDERS

1. Scope of Bid

Z MDmS0nJ, »O/«0C,?1T^ration (NPC 0r NAP°C0R) wishes to receive Bids for the
DEL VERY,INSTALLAT,0NiTEST& commissioning of 1 X 100 KW 

Kw M0DULAR diesel GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR MINABEL DPP AND BALATUBAT DPP UNDER PACKAGE 12 
with identification number Lu2P19Z1027Se.

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 VII (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

IheEiHdiliri9 (or the Project shall be governed by all the provisions of RA No. 9184 and 
ns 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 BAG 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. a

4. Corrupt, Fraudulent, Collusive, and Coercive Practices

T4he^>r jCUrin9 as wel1 as the Bidders and Suppliers, shall observe the highest 
standard of ethics during the procurement and execution of the contract. They or 
through an agent shall not engage in corrupt, fraudulent, collusive, coercive and 
obstructive practices defined under Annex “I" of the 2016 revised IRR of RA No 9184 
or other integrity violations in competing for the Project

NATIONAL POWER CORPORATION

©I ll-ITB-1
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SECTION II - INSTRUCTIONS TO BIDDERS
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 LuzP1921027Se

5. Eligible Bidders

5.1.

5.2.

evaluated B'dderS f0Und to be legal|y' technically, and financially capable will

Foreign ownership exceeding those allowed under the rules may participate when
fhI2r-DSDS04T0?tl0nS’ 0r assoc,aUons of a country, included in the list issued by 
the ePPB, the laws or regulations of which grant reciprocal rights or privileges to 
citizens, corporations, or associations of the Philippines.

IhHnf0re,?n-bMdeI clli.Vlin9 e,igibi,ity 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 
m their governrnent procurement activities for the same item/product. The said 
certification shall be validated during the post-qualification of bidders.

rhlHlifnt t0 0f the 2016 revised IRR ot No.9184. the Bidder
nf »l^ivahe SL(C?that 13 at ,east 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' 9nieR^Dperr Jam CCSS'y W'th *he eli9ibi,ity cr'teria under Section 23.4.1 of the 
ID IKK or KA No. 9184.

6. Origin of Goods

InhT MM ? reStdctr 0n -the ori9'n oF 900ds other than those prohibited by a decision 
|e,:ur,ty Counc1'.taken under Chapter VII of the Charter of the UN. subject to 

Domestic Preference requirements under ITB Clause 18. J

7. Subcontracts

5.3.

7.1.

I

7.2.

7.3.

The Bidder may subcontract portions of the Project to the extent allowed by the 
of the Project1 y 35 $tated herein' but iri no case m°re than twenty percent (20%)

in?i0»nl0'P[?eCr!^od the rnaximurT1 percentage allowed to be subcontracted 
contracted*^o^ds^e BDS' WhlCh Shal1 n0t exceed twenty percent (20%) of the

lot Subp,'er mlay identity its subcontractor during the contract implementation 
Se‘ s,^b‘rontractors identined 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. a

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

NATIONAL POWER CORPORATION SBii ll-ITB-2
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10.

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. y

9. Clarification and Amendment of Bidding Documents

IVer?idderS recluest for Clarification on and/or interpretation of any part of 
PrSi? ddTh Do,CU.rnen s- S^ch requests must be in writing and received by the Procuring 
♦o'Jinf' hfr al ,ts.9lven 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.

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‘ Il1tKBipT!er'S MLKwaS indicated in ,TB Clause 5-3 should have been completed 
of bidsFlf een 15 YearS yearS Pri0r t0 the deadline for the submission and receipt

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 authent'Mtion above, for Contracting Parties to the Apostilie Convention 

nDDentDnS f !d d<??urnents 6ha]] be authenticated through an apostille pursuant
to GPPB Pesolution Mo 13-2019 dated 23 May 2019. The English translation shall
govern, for purposes of interpretation of the bid.

10 4 fNPCSF rnoncfn-i!16 SiC?de(r % S,i[1^e Lar9eSt ComP,eled Contract (SLCC) 
(NPCSF-GOOpS-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 IRRof RA No. 9184.

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

NATIONAL POWER CORPORATION m ll-ITB-3
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11,4' rh°::r-9n-fUnded P4roc“remerit' a ceiling may be applied to bid prices provided 
the conditions are met under Section 31.2 of the 2016 revised IRR of RA No. 9184.

12. Bid Prices

12‘1' mon65 indicated on the price Schedule shall be entered separately in the following

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):

" payable-1 °f al' CUStomS dLJties and sa,es and other taxes already paid or

III.

IV.

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

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

b. For Goods offered from abroad:

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

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

13. Bid and Payment Currencies

13'1' ma?b0^?oSithfhBi.dde:Wil' ?LJPply fr0m 0Utside the PhiliPPlnes, the bid prices 
fhf l0Dca!j:urrency or tradeable currency accepted by the BSP at
dpnndr!iins( lHr^ f B'dder’ However- for Purposes of bid evaluation. Bids 
denominated in foreign currencies, shall be converted to Philippine currency based
f .ih han^e rate as Published in the BSP reference rate bulletin on the day 

of the bid opening. y

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
l^e indlcated In the BDS- which shall be not less than the percentage of
the ABC in accordance with the schedule in the BPS

NATIONAL POWER CORPORATION
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14.2. The Bid and bid security shall be valid fer One Hundred Twenty (120) calendar
Nd Lc I het,d N n 0penin9 0f bids- Any Bid not accompanied by an acceptable 
bid security shall be rejected by the Procuring Entity as non-responsive.

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 
ft dl^S£fcnUre BidderS ,0 COmply Wi,h the Said request sha" not be a 9round

otheer^Snrirmp«y su^n?ission of bids through online submission or any
hphHin1 ? T A ' B,dder sha"submit an e'ectronic 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 corrupted shall be

16. Deadline for Submission of Bids

16'1' addrtstThrnnrlh ^ 'he.sP.ecified date Pnd lime 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
sS'^n,naPara9traPh the IB- The BidderS’ rePresantatives who are present 
shall sign a register evidencing their attendance. In case videoconferencino

or other similar technologies will be used, attendance of participants 
shall likewise be recorded by the BAG Secretariat. panicipams

6 BidS “nn0t be °Pened as scheduled due to justifiable reasons the 
?184 5£Nnp9revai|,'rememS Under SeCli°n 29 °f the 2016 revised IRR of RA l^°'

17-2- “S Sha" be 9°Vemed by Sedfcn 30 °f ,hd 2016
18. Domestic Preference

18'1'JnhLPr0CL'rin?DE.ntity WiN 9rant a mar9in of P--eference for the purpose of 
B In aCCOrdance wilh Section 43-1-2 of the 2016 revised IRR of

19. Detailed Evaluation and Comparison of Bids

19.1. IJf Prr°c^ri„ng Enti*y’s BAC shal[ immediately conduct a detailed evaluation of all 
Bids rated passed, using non-discretionary pass/fail criteria. The BAG shall
SdiRRof eValUa,i0n 0f BidS Under Sed,it)n 32-2 of 2016

NATIONAL POWER CORPORATION
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19.3.

19.4.

19.5.

19.2. If the Project alloi^ partial bids, bidders may submit a proposal on any of the lots
fhrs,ian4teva Uat,04u wi!lbB undertaken on a per lot or item basis, as the case 

K-il h,S Cff’ the B,d Security as required by ITB Clause 14 shall be 
submitted for each lot or item separately.

The descriptions of the lots or items shall be indicated in Section VII (Technical
BDSCforCn jmn^P 8 tMhU9MPrer-ABCS °f lheS6 lots 0f items are indicated in the 

for purposes of the NFCC computation pursuant to Section 23.4.2.6 of the
the AbS ; 9184- The NFCC rnUSt be Sufficienl for lhe total of
the ABCs for all the lots or items participated In by the prospective Bidder.

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

rSJ? bidders submitting a committed Line of Credit from a Universal or
NFcr rnmiMa»nk 'eU °f4 'tS iJFCC comPutation. aH Bids must include the
No 91flrwhliIOn PUtTanll° Secti0n 23-4-1-4 0f the 2016 revised IRR of RA Himc184,:4-h ,h ube ®uf{,cient for the lota' of the ABCs for all the lots or 
Hems participated in by the prospective Bidder. For bidders submitting the
ABcTfofal^r ?\ if mUSt be at ieast ec^ua, t0 ten Percent (10%) of the 
ABCs for all the lots or items participated in by the prospective Bidder.

20. Post-Qualification

20.1. a aon-e)d.end'b,e Pohod of five (5) calendar days from receipt by the 
fhe^HHlrch T ,CK fr-?T l\>e BAC that il submit,ed the Lowest Calculated Bid, 
throuidhd R UpIniV S ,.ate®.tr,ncome 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 9164 
the BD^ Part 0f the ContraCt- Additional Contract documents are indicated in

NATIONAL POWER CORPORATION
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SECTION 111 - BID DATA SHEET
ITB

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

Test and Commissioning or Construction of Power Facilities, Installation, Test 
and Commissioning of Diesel Generating set/s with at least one unit capacity of 
75 kW Prime or Continuous Power with power transformer/s of at least 100 kVA 
rating.

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

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

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

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

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

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

2. Certification coming from the project owner/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 ll-BDS-1
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The prospective bidders shall declare Its Joint Venture partner during the 
purchase of bid/tender documents. Any single bidder/s who already 
procured/secured the bidding documents but want to avail the Joint Venture 
Agreement (JVA) shall Inform the BAC in writing prior to the bid opening for 
records and documentation purposes. Failure to do so shall be a ground for 
disqualification/non-acceptance of its bid.

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

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

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

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

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

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

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

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

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

19.3

19.5

20.1

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

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

DESCRIPTION ABC (PhP)
a. Generatino Setfs) 7.878.000.00
b. Power Transformers 4,058,900.00
c. Other Mechanical Works 1,942,000.00
d. Other Electrical Works 2,154,800.00
e. Civil and Architectu'al Works 1,623,600.00
f. Spare Parts 2,524,700.00
a. Miscellaneous Work 1,645,400.00

TOTAL ABC 21,827,400.00

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

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

Fuel Consumption Cost:

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

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

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

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

Additional documents to be submitted during Post-Qualification:

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

NATIONAL POWER CORPORATION
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b. Certification coming from the project owner/client that the performance is 
NPCSFSoDSf02e biddin9 date f0r 3,1 0n90in9 con{racls stated in Form

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 
projeci.

d. The name, address, telephone number and e-mail address of the 
manufacturers 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 
Centenn the Philippines declared in the Bid Proposal, that will efficiently cater
nnil/ Hmain !^anCe’ repair’ and spare parts requirements of the supplied 
«nH/L TrinK9 !he1'^arra^ty Period as prescribed in the Conditions of Contract 
and/or Technical Specifications. Bidders shall also submit the Bio-data/work 
expenence of at least two (2) of its personnel in the Local Service Center A 
certification frorn 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
^|ahnmHfiUhr//ihth0D!i!? Represen,ative 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

f. ?^arS\f^dnd(0Crcen ^ t0.^e submit,ed during post-qualification process 
Sections M-3.0 to M-5.0 for Mechanical Works and Sections E-3.0 to E-8 0 
for Electrical Works, Section VI - Part II Technical Data Sheets.

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

Notice to Proceed.

NATIONAL POWER CORPORATION
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SECTION IV - GENERAL CONDITIONS OF CONTRACT

I
1. Scope of Contract

beiSreCa°sSnalS lnfcrnr»rfte tSUCh i,emS' ^",h0U9h not sP6cifcal|y mentioned, that can 
be reasonably inferred as being required for its completion as if such items were
^RRlnc udi1nnnth0nrd hereiD AI1 ‘he provisions of RA No- 9184 and its 2016 revised 
h^=Rn ?mL d 9 th Gren!uC P^ocuremen, ^anual- and associated issuances, constitute

in r^nf ^- i'06 f°r h® termS 3nd conditions of the Contract, and thus, applicable
n contract implementation. Herein clauses shall serve as the secondary source for 
the terms and conditions of the Contract. y

This is without prejudice to Sections 74.1 and 74 2 of the 2016 rpvkpd irr r.r ra ku
a*1.res te9 ‘adva^5 ,0 rendl ’he 'RR’ WhiCh p' appirdiraifprocr.en, 
effSvh;o?LsaMLmSeT 9' " ,™'ati0n 0f Wer6 iSSUed a,ter the

SnpSrnre2vemenlVf0r the comP|etion of this Contract shall be provided in the
Special Conditions of Contract (SCC). lucu m uib

2' Pavminf a.nd Tfrms of Payment (The applicable Tarm^ of
Payment for this Contract Is Clause 11.3. Item No. 31 -----------------

2.1.

2.2.

" ProV'ded under Ann- "D- of the

orhEtannCpUrpU9HErtity iS to deterrnine the terms of payment on the partial 
°L, 99 d delv!ry °lf the Goods procured, provided such partial payment 
arr! .corresp°[;d to the va,ue of t^e goods delivered and accepted in 
accordance with prevailing accounting and auditing rules and regulations. The 
terms of payment are indicated in the SCC. a

3. Performance Security

3.1.

3.2.

Wthin ten(10) calendar days from receipt of the Notice of Award by the Bidder
hv hnth6 Prt°CUri4?.9 Entlty but In n0 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.

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

4. Inspection and Tests

Irhh/rPn^5crin9.Enftity 0/JtS reprfsentative Si13" have the right to inspect and/or to test 
he Prn^nrinn P n'"1 he'r c2nform,ty to the Pr°ject Specifications at no extra cost to 
n iLTc T ?h aeccor.c,ance w,th tha Generic Procurement Manual. In addition

to tests in the SCC, Section VII (Technical Specifications) shall specify what

NATIONAL POWER CORPORATION
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Inspections and/or tests the Procuring Entity requires, and where they are to be 
conducted. The Procuring Entity shall notify the Supplier in writing, in a timely manner, 
of the identity of any representatives retained for these purposes.

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

Warranty

5.1 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 IRRof RANo. 9184.

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

Liability of the Supplier

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

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

Clause
1 Delivery and Documents -

Iile<dneJLTry^teT fPPJicab,e t0 the Contract is DDP delivered to the project 
Site specified in the technical specifications, in accordance with INCOTERMS

6 W! pass fr.001 the Supp,ier t0 the Procuring Entity upon receipt 
and final acceptance of the Goods at their final destination.

E^Vcerr 0f S^GoolS shal1 be made hy the Supplier in accordance with the 
teirns 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 Phiiippines

Pro0nrndnniVr=eT(,0f ‘hJ G0°ds t0 th6 Pr°iect Site' ths SuPP'i^r Shall notify the 
Procunng 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;

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

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

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

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

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

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

(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 
docurnents as applicable with the documentary requirements of any letter of 
credit issued taking precedence:

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

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

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

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

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

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

(vii) Original and four copies of the certificate of origin (for imported Goods)' 
and /l

(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 Supp'ier 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-UD 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

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

NATIONAL POWER CORPORATION
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f- Additional requirements specified in Section VI - Technical 
bpecitications, if any.

The Contract price for the Goods shall include the prices charged by the
rhaP^?.iei4f0^inC,de^■a, ®ervices and shal1 not exceed the prevailing rales 
charged to other parties by the Supplier for similar services.

Spare Parts-

The Supplier is required to provide all of the following materials, notifications, 
Supplier^013 l0n perta,n,n9 to spare Parts manufactured or distributed by the

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 anv 
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. ^,lowin9 such termination, furnishing at no cost to the Procuring 
Enbty, the blueprints, drawings, and specifications of the spare 
parts, if requested

II*e ap.areI parts and other components required are listed In Section VI 
Prta SIC? 5pe^,flc!t!0ns) and Section VII (Schedule of Requirements/Bid 
Price Schedule) and the costs thereof are included in the contract price.

The Supplier shall carry sufficient inventories to assure ex-stock supply of
f0r the G00dS f0r the peri0d specmed

a%a;earwiLrePa°?3Trn“ 0bfXiSge.dhforPdrPt'y 35 P°SSible' bU‘ "
Packaging -

IIIS(5'f,i^lShal! pr0Vide SUCh packa9in9 of the Goods as is required to 
,PnHir!?i^e,rlarnl9e .0r dete[ioration durin9 transit to their final destination, as 
without Contra®t- 'i® packaging shall be sufficient to withstand,
without imitation, rough handling during transit and exposure to extreme 
temperatures, salt_ and precipitation during transit, and open storage

C,tSe SIZe and Wei9hts shaI1 ,ake int0 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 speciai requirements as shall be expressly

NATIONAL POWER CORPORATION
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provided for in the Contract, including”addilional 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 
toilows:

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 -

SuPP|ier 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.

WhnAeJhe SuPP,ier is required under Contract to deliver the Goods CIF CIP 
or DDP Goods are to be transported on carriers of Philippine registry. In the 
event that no Mrrier of Philippine registry is available. Goods may be shipoed 
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 
Phi ippine consulate to the port of dispatch. In the event that carriers of 
Phmppine registry are available but their schedule delays the Supplier in its 
performance of this Contract the period from when the Goods were first ready 
tor 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

NATIONAL POWER CORPORATION
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Intellectual Property Rights  -------------------------------- ■—

The Suppher shall indemnify the Procuring Entity against all third-party claims 
of infringernent of patent, trademark, or industrial design rights arising from use 
of the Goods or any part thereof, » uoc

^,dav|f"f PaymJnt n°l to exceed fifteen percent (1b%) of the contract amount 
sha 1 be allowed and paid within sixty (60) calendar days from effectivity of the 
contract and upon the submission to and acceptance by the Procuring Entity 
of an irrevocable letter of credit or bank guarantee Issued by a Universal or 
Commercial Bank. The irrevocable letter of credit or bank guarantee must be 
for an equivalent amount, shall remain valid until the goods are delivered and 
accompanied by a claim for advance payment.

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

The terms of payment shall be as follows:

1) For Supply and Delivery Contracts:

(a) On Contra^ Effectivity; Advance payment of Fifteen percent (15%) of
„ tiotal 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 
amo^t of advance payment, ifany 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.

On Acceptance; The remaining twenty percent (20%) of the Contract 
°f the d^llvered Goods shall be paid to the Supplier within sixty 

(bO) days after the date of submission of the acceptance and 
mspection 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 
Procunng 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.

•(c)

NATIONAL POWER CORPORATION
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I

2) For Supply, Delivery, Installation, Test and Commissioning Contracts:

(3) On Contract Effectivity: Advance payment of Fifteen percent (15%) of 
t']f Contract Price shall be paid within sixty (60) days from 
effectivity of the Contract and upon submission of a claim and an 
irrevocable letter of credit or bank guarantee issued by a Universal or 
Commercial Bank for the equivalent amount valid until the Goods are 
delivered and in the form.provided in Section VIII- Bidding Forms.

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

(o) On Acceptance: The:remaining twenty percent (20%) of the price of 
the delivered Goods plus price for installation, test and 
commiss'oning 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 
yenfication 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. Dellve^, Installation, Test and Commissioning Contracts 
where Installation, Test and Commissioning prices are included in the 
supply price:

(a)

(b)

On Con ra^ Effectivity; Advance payment of Fifteen percent (15%) of 
the total <^ntract Pnce shall be paid within sixty (60) days from 
effectivity of the Contract and upon submission of a claim and an 
Revocable 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.

On Delivery: Sixty percent (60%) of the price of the delivered Goods 
shall be ronsidered 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 

_t^e total delivery payment shall be charged against the advann^

NATIONAL POWER CORPORATION
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2.

3.

4.

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 ^ provision on Delivery 
and Documents 3

1. The following must be indicated in the performance bond to be posted by 
the Contractor; 3

Company Name 
Correct amount of the Bond 
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 erms and conditions oi (Contract No. & Schedule/Pnrnha<;(. nrHar 
No ) entered into by the parties?---------------------

b/0-Jn? Sha,, remain valid and effective until the duration of the contract 
lSh0U,d be specific date rec;conetf from the contract effectMM plus sixty 
(60) days after NPC s acceptance of the last delivery/final acceptance of 
the project.

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

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

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

NATIONAL POWER CORPORATION
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5.2

ii.

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

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

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

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

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

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

1. Penalty for Failure to Meet Guaranteed Rated Output

Aside from the Liquidated Damages, the PROCURING ENTITY shall 
Impose a penalty in case the Supplier fails to attain the guaranteed rated 
output of the diesel gensets.

If the diesel gensets fails to attain the guaranteed kW output at site during 
the periormance 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:

Pensity/Unit = TCPx{1-AIBQ)
GRO X2

Where:

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

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

2. Penalty for Failure to Meet Guaranteed Fuel Rate

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

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

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

NATIONAL POWER CORPORATION
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Where:
AFR = Actual Fuel Rate for each DG Set at site corrected to ISO 3046 

conditions, li/kW-hr
GFR = Guaranteed Fuel Rate offhe DG Set at ISO 3046 conditions, li/kW-hr 
GRO ^Guaranteed Rated Output of the DG Set at ISO 3046 conditions. kW 
PCF = Prevailing cost of fuel per liter (delivered at site)
3427 ^Number of operating hours for one (1) year period computed to be equal 

to 16 hours per day, 25 days PMS, 10% Outages and assumed 70% 
Utilization Factor 

2 = Penalty Constant

3. Penalty for Failure to Meet TransfOTmer 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 vinth Section 
VI - Part I, Technical Specifications (Electrical Works).
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GW - GENERAL WORKS
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PART I - TECHNICAL SPECIFICATIONS 

GW - GENERAL WORKS

GW-1.0 GENERAL

This section covers the general technicai requirements for furnishing ail 
labor, materials, supplies, tools and equipment in accordance with 
specifications contained herein and as shown on the accompanying 
drawings for the Supply, Delivery, Installation, Test & Commissioning of 
1 X 100 kW and 1 x 150 kW Modular Diesel Gensets and Associated 
Electrical Equipment for Minabel DPP and Balatubat DPP Under 
Package 12 which consist mainly of the following:

Table 1.0

EQUIPMENT/FACILITIES TO BE SUPPLIED/INSTALLED BY SUPPLIER

Item
No.

Plant
Sites

No. &
- Capacity of • 

Gensets 
(kW)

No. & Capacity 
■of Generator 
Transformer 

(kVA)

No. of 
Generator 
Control & 
Protection 

Panels 
(Sets)

Power, 
Control & 

Instrumentation 
Cables 
(Lot)

1. Minabel DPP 1x100 150 1 1

2. Balatubat DPP 1 x150 225 1 1

Total No. of Gensets 
and Transformers

1 X 100 kW 
1x150 kW

2

1x150 kVA
1 X 225 kVA

2

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

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

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

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

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

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

GW-1.1 Project Description

The Project calls for site development as required for the supply, delivery, 
installation/erection, test and commissioning of 1 x 100 kW and 1 x 150 kW 
Diesel Generator Sets and auxiliaries including its associated electrical 
equipment.

Each generating set shall be designed for Prime Duty operation as defined 
in ISO 8528, capable of delivering the required Guaranteed Prime Rated 
Power of not less than 1 x 100 kW and 1 x 150 kW measured and/or 
adjusted to the Reference Site Conditions in Clause MW-4.1 of the 
Mechanical Works specifications.

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

with

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

Each generating set shall be provided with separate Generator Control and 
Protection Panel to be installed in the existing control room.

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

GW-1.2 Project Location

The project v^ich consists of 1 x 100 kW and 1 x 150 kW Modular Diesel 
Generating Sets and Associated Electrical Equipment shall be located in two 
(2) separate existing plant sites in Minabel DPP and Balatubat DPP.

Table 1.2 below shows the existing mode of transport from port of Manila to 
the two (2) plant sites/locations, subject to verification by the Supplier.
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TABLE 1.2

EXISTING MODE OF TRANSPORT FROM PORT

GW-2.0

GW-2.1

PLANT 1 2 3 4
1. Minabel DPP,

Brgy. Minabel, 
Camiguin Island, 
Calayan, Cagayan

Manila
Pier

L-Veteran’s 
Port, Appari / i 
San Vicente 
Port, Sta Ana

3S-Minabel Port, 
Camiguin Island L-Minabel DPP

1

2. Balatubat DPP,
Brgy. Balatubat, 
Camiguin Island, 
Calayan, Cagayan

Manila
Pier

L - Veteran’s 
Port, Appari / 
San Vicente 
Port, Sta Ana

SS-Balatubat 
Port, Camiguin 

Island
L - Balatubat DPP

Note: L-LandTravel; 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 each site.

SCOPE OF WORK 

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 standarcls. 
The Supplier shall furnish high quality work, materials and equipment 
meeting the requirements of this specification and industry standards and

a 
or

shall be capable of performing and meeting the Supplier’s guarantees ir 
manner acceptable to NPC, who shall be entitled to reject any work 
material which in his judgment is not in full accordance therewith.

The Supplier/Manufacturer shall have an established local service cen'er 
(owned or accredited in the Philippines) with experienced technicai 
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 each project site and 
thoroughly investigate and familiarize himself with all the conditions at site,

y.
of

the surrounding area and take particular reference to its accessibili 
means of communication and transportation, determine possible sources 
materials and equipment to be supplied/utilized during the project 
execution, verify the actual scope of works and relative costs, and all otfier 
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
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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 woii<s 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 each site shall be the 
responsibility of the Supplier and no additional payment thereof shall be 
made by NPC.

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

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

a) Design, manufacture, factory test, deliver, installation of electro
mechanical equipment, associated auxiliaries and electrical 
equipment;

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

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

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

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

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:
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GW-2.2 Mechanical Works

I
I

a) One (1) x 100 kW and One (1) x 150 kW (Guaranteed Prime Power 
Output) Modular Diesel Generating sets, 1800 rpm maximum, In-line 
multi-cylinder arrangement, 480 V, 3-phase, 60 Hz, each equipped 
with turbocharger and air-to-air charged air cooler, electronic 
governor, direct injection, sound attenuated and weatherproof 
enclosure and complete with auxiliary equipment, engine mounted 
selective control/monitoring and protection panel, battery system with 
charger, including anchor/foundation bolts and other 
devices/accessories as described in the relevant technical 
specifications.

b) 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 (for Minabel DPP only) 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;

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

d) Fuel oil. lubricating oil. lubricants, coolant, chemicals and other 
consumables required during initial filling, test and commissioning at 
site.

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

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

f) Supply and delivery of all required spare parts including labor and 
travel time necessary for repair works (consumables are by supply 
and delivery only) during the warranty period.

The supply shall include all spare parts specified in the technical 
specifications and Technical Data Sheets including replacement parts 
which are consumed during the test and commissioning:
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g) Supply and delivery of standard and special tools as specified in the 
specification or technical data sheets and other necessary tools as 
recommended by the manufacturer including tool box required for 
start-up, test and commissioning, operation and normal/overhaul 
maintenance. It shall include Portable Computer for diagnostic and 
programming the genset control setting complete with licensed 
software of genset control system and electronic/digital governing 
system including other digital components that require exclusive 
programs from the Manufacturer and/or Supplier;

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

i) Conduct test and commissioning of the diesel generating sets and its 
auxiliaries including associated electrical equipment in accordance 
with the approved test procedure submitted by the Supplier. It shall 
include compiling, recording and submitting test reports to NPC.

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

Testing of NOx, CO, SOx and Particulate Matter (PM) shall be 
conducted for diesel engine with smokestack of size 300 mm inside 
diameter and above, and for less than 300 mm 0, only NOx and CO 
shall be conducted. Specifications for sampling ports shall be in 
accordance with DENR specification standards.

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

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

j) Two (2) units of Inverter/Window type Air Conditioner, 1 x 5,400 kJ/h 
and 1 X 12,500 minimum cooling capacity for control rooms, 220V, 
60 Hz, 1-phase power supply complete with mounting accessories 
and controls:

k) One (1) unit of 80 m3/hr unit of Wall-Mounted Exhaust Fan for Control 
Room - pre fabricated control room (Balatubat DPP), complete with its 
mounting accessories and controls;

GW-2.3

I) All other required works to complete the project. 

Electrical Works

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

c) 225 KVA and 150 kVA, 3-phase, 60 Hz GeneratorTransformers;

d) AC and DC Auxiliary System;

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

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

g) Line Materials and Accessories as described in the Electrical Works 
specifications; and

h) Conduit and Cable Trays System;

GW-2.4 Civil Works

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

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

d) Demolition and construction of perimeter fence including excavation, 
backfill and gravel surfacing;

e) Design and construction of new reinforced concrete foundations for 
modular gensets and control panels, 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;

f) Structural excavation and backfill for foundations of modular diesel 
generating set/s and its auxiliaries, transformers, fuel oil day tanks and 
its structural supports and for all miscellaneous Balance-of-Plant 
(BOP) structures required;

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

h) Fabrication and erection/installation of structural steel supports for fuel 
oil day tanks;
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GW-2.5

i) Complete construction of oil-water separator, drain pit, valve box;

j) Complete Construction of Flag Pole and Perimeter lighting foundation;

k) Laying gravel at the switchyard area and gensets areas;

!) 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;

m) Demolition of any existing structures or facilities as may be required or 
as shown on the drawings/photos and disposal of demolished 
materials and equipment at the area within the plant or as designated 
by NPC plant management: and

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

Architectural Works

a) Design and installation of containerized/pre-fabiicated control rooms 
(collapsible type);

b) Concrete and Masonry Works;

c) All Insulation works;

d) Ceiling Works:

e) Fenestration Works:

f) Soil poisoning;

g) All carpentry and Joinery works;

h) Concrete and Masonry Works:

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

GW-2.6 Other Works and Services

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

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 
each site including existing facilities;

Conduct training of all NPC plant operators at respective sites 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;

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

The services shall include plant visits of not less than two (2) days in 
two (2) separate visits which will coincide on the first two (2) 
scheduled periods of preventive maintenance (every 250 hours or per 
manufacturer's recommended hours) of at least one generating set 
per plant site 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;

Note: In the event that the Supplier has failed to 
conduct/perform the above site visit/inspection services, 
an amount equivalent to PI,000,000.00 shall be deducted 
from the confracf price per plant site;

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

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

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

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

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

GW-3.0 DESIGN AND DUTY CONDITIONS

GW-3.1 Site Conditions

The Supplier shall be responsible for \nsiting each plant site 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, and all other factors that could hamper 
the smooth execution of the contract.

Any and/or all expenses arising through the lack of knowledge or 
understanding regarding the existing conditions of the site/s 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 othenwise specifically indicated in the relevant technical 
specifications.

Elevation above sea level 
Ambient temperature 
Barometric pressure 
% Relative humidity 
Design for seismic loads 
Max. wind velocity

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

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

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

GW>3.2 Earthquake and Wind Design Requirements

Plant and equipment may be subjected to both horizontal and vertical 
seismic Induced accelerations of 0.40 g. or more depending on:
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GW-3.3

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

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

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

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

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

Sound Control

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

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

Pollutant
Max.

Permissible 
Limit (mg/Ncm)

Method of 
Sampling

Method of 
Analysis

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

Phenol-dlsulfonic 
Acid Method or as 
per sampling 
method

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

As per sampling 
method

CO 500 as CO USEPA Method 3 
or 10

Orsat Analysis or 
NDIR

Particulates 200 USEPA Methods 1 
through 5

Gravimetric per 
sampling method

GW-3.5 Fuel Specifications Requirement

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

Property Unit ASTM
Method Min.

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

@40 °C cSt D-445 1.7 5.5
3. Flash point °C (°F) D-93 55(131)
4. Pour Point °C (°F) D-97 10(50)
5. Cloud Point °C (°F) D-2500 16(60.8)
6. Ash 1 % wt. D-482 0.01
7. Sulfur 1 % wt. D-4294/D-129 0.3
8. Water & Sediment % vol. D-2709 0.1
9. Water Content (by

distillation) % voi. D-95 0.1
10. Calorific Value

HHV BTU/lb D-240/D4868 19.600
LHV BTU/lb D-4809 18,400

11. Others
a) Distillation

Temperature 90% 
Recovery

°C D-86 370

b) Carbon Residue,
10% Bottoms % wt. D-4530-85 0.35
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c) Cetane Index D-976 45
d) ASTM Colour D-1500 5.0
e) Sediment (by 

extraction) % wt. D-473 0.01

f) Copper strip 
corrosion, 3 h at
50 °C

ASTM D'130 No. 1

g) FAME content % vol.
PNS EN 
14078 

modified
1.7

h) Methyl laurate 
(C12 ME) % wt.

PNS EN 
14331 

modified
0.8

i) Free Water % vol. 1.0

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

GW'3.6 Torsional Critical Speeds

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

GW-3.7 Plant Operating Characteristics

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

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

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

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

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

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

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

Each diesel-generator unit shall be capable of operation at fraction of its 
rated speed and at no load for reasonable periods of time as recommended 
by the Manufacturer. If the speed at which idle operation is permissible is 
lower than the rated speed, the Supplier shall state both the idle speed and 
the minimum load required at rated speed for satisfactory operation of the 
unit.

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

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

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

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

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.
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GW-3.8 Power System Characteristics

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

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

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

b) Frequency variation: +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.

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

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

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

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

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

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

GW-4.2 Applicable Codes and Standards

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

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

lEC

IEEE
ISO

JEC
JEM

American Bureau of Shipping 

American National Standard Institute 

American Society of Mechanical Engineers 

American Welding Society 

British Standards Institute 

European Commission 

Canadian Standard Association 

Diesel Engine Manufacturer's Association 

Deutsches Institut fCir Normung 

Factory Mutual Engineering 

Hydraulic Institute Standards 

International Building Code
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

Internationa! Electrotechnical Commission 
60044 Instnjment Transformer
60071 Insulation Coordination
60060 High Voltage Test Technique
Integrated Institute of Electrical Engineers
International Organization for Standardization 
9001 Quality Management System
Japanese Electrotechnical Committee
Japan E'leclrica! Manufacturer’s Association
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JIS
LR
NEC
NEMA

Japanese Industrial Standard
Lloyd's Register
National Electrical Code
National Electrical Manufacturer's Association
MG 1 
WC-5

ICS2

Standard for Motors and Generators 
Thermoplastic-Insulated Wire and Cable for the 
Transmission and Distribution of Electrical 
Energy
Industrial Controls and Systems: Controllers, 
Contactors and Overload Relays rated 600 Volts

NESC

NFPA

NKK

OHSAS

PEC

SSPC

TEMA

UL

National Electrical Safety Code
National Fire Protection Association 
272 Standard Method of Test for Fire and Smoke

Characteristics of Wires and Cables
Nippon Kaiji Kyokai
Occupational Health and Safety Assessment Series
Philippine Electrical Code
Steel Structures Painting Council
Standards for the Tubular Exchanger Manufacturers 
Association
Underwriter's Laboratories 
44 Rubber-Insulated Wires and Cables
508A Industrial Control Equipment
2200 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, 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

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

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

GW*4.4 Tropical Serviceability

GW-4.4.1 General

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

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

GW-4.4.2 Metals

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

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

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

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

GW-4.4.4 Fabrics, Cork, Paper, etc.

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

GW-4.4.5 Adhesives

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

GW>4.5 Interchangeability

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

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

GW'4.6 Workmanship

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

I

GW-5.0 EQUIPMENT MARKING. LABELING & MISCELLANEOUS
REQUIREMENTS

GW-5.1 Nameplates

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

Nameplates generally contain the brief technical specifications or 
characteristics of each component or equipment has been designed to 
operate and shall include the 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 applicabie
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standards. Nameplate of the generating'set shall also indicate the "Prime’’ 
and/or allowable “Continuous” 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 labels may be printed directly on the 
equipment's external surface which shall be fixed at readily visible locations. 
In addition to labels, a direction of flow for pipelines shall also be identified 
by arrows painted with color different from the pipe base color. Size of 
labels varies with the size of the equipment.

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

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

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

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

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

Tag Numbers/SPIN are designation codes which shall be used to achieve 
uniformity and standardization in identifying each component and 
equipment for instaliation, 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

GW-5.5

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 
bebre 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.

Locks

GW-5.6

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 suppiied for the accommodation of ali 
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.

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 tilting of the equipment when suspended by the lugs.

GW-6.0 DRAWINGS AND INSTRUCTION MANUALS

GW'6.1 Drawings Contained in the Tender Document

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

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

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

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

All drawings submitted by the Supplier or by any Sub-Supplier shall contain 
in the lower right-hand comer, in addition to the Supplier’s name with 
signature, the date, drawing scale, drawing number and title, and contract 
number as given in the Specification. Drawing Title Blocks per NPC 
standard specifications shall be provided to the Supplier 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- 
Checkiis of Technical and Financial Envelope . Requirements for Bidders. 
Section Vlli-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's/Manufacturer's Drawings and Instruction Manuals

GW-6.3.1 General

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

To provide the basis for programming the checking of the Supplier’s 
drawings, the Supplier shall, within one (1) month from effectivity date of the 
contract, prepare and submit to NPC for approval a drawing and document 
lists summarizing the drawings he proposes to submit in accordance with 
the requirements specified herein, together with the dates on which he 
proposes to 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
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consequenco to such risks or in correcting the work already done to 
conform with the drawings as revised and approved.

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

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

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

NPC reserves the right to reproduce any drawings or prints received from 
the Supplier as may be required despite any notice prohibiting the same 
appearing on the drawing or the print. All drawings are preferred In a 
computer-aided format. However, if unable to comply 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 Chari" 
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 stiall be computed in percent of progress in each 
different item of work and integrated on the "Agreed Bar Chart’. The actual 
value or quantity of work done divided by the value or quantity of the total 
work, respectively, and multiplied by 100 shall be the Contractor’s 
percentage of accomplishment.
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The percentage of accomplishment subtracted from anticipated percentage 
on the “Agreed Bar Chart" is the percentage the Supplier is behind or ahead 
in his work.

GW-6.3.3 General and Detailed Drawings and Specifications for 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, tie rods, trenches for cables and pipes, catwalks and 
supports and any other data used in the design of Civil Works.

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

GW-6.3.5 Working Plan

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

GW-6.3.6 Progress Report

a) Monthly Reports

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

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

b) Weekly Summary Report

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

GW*6.3.7 Instruction Manuals

Supplier shall submit five (5) sets of the draft of Operation and Maintenance 
Manuals required for all equipment supplied under this Contract, at least 
forty 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 plant site for distribution to the following:

Number of 
Copies/Rating Delivery Site/Group

3 Plant Site

2 Luzon Workshop, Maintenance and 
Technical Services Division

1 Marinduque/Quezon/North Luzon 
Operations Division

1 Luzon Operations Department

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

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

Manuals shall contain data relevant to the equipment or system design and 
its installation, start-up, operation, lay-up, preventive maintenance, 
troubleshooting, testing and repair. Drawings and schedules which are to 
be bound into the manual shall also be A4 or A3 folded to A4.
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I
The descriptions shall not be general or applicable to any type and size of
Supplier's equipment, but shali be specific with (whenever possible)
references to drawings submitted by the Supplier.

The following requirements shall be included but not limited to:

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

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

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

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

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

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

g) Operating procedures and instructions shaii 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 norma! 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 
othenwise caring for equipment. These procedures shali include 
instrument calibration and maintenance of interlocks and other safety 
features:

i) Maintenance and overhaul instructions with step-by-step procedures 
for ali 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;
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j) Special/standard tools list;

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

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

GW>6.3.8 As>Built Drawings or Final Drawings

The Supplier shall provide and keep an up-to-date 'As-Built'' or “Final” 
drawings of all structures constructed and all equipment and accessories 
and miscellaneous works erected or installed. These drawing-, shall siiow 
all changes and revisions from the original drawings and specifications, 
including the exact “as-built” locations, sizes and kinds of equipment nml 
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" or “Final” 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 reouired by 
governing Codes and Standards;

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

c) Other Documents as may be required.
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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 drawings and documents. If corrections are required, the Supplier shall 
make all necessary corrections and re-submil within fourteen (14) calendar 
days for NPC’s review and approval. However, if the Contractor has not 
received any reply from NPC within the twenty (20) calendar days, said 
drawings and documents are deemed approved and the Contractor may 
proceed with the design and manufacture of equipment or materials. The 
Contractor however, shall not be relieved to meet all the requirements of 
this specification nor of the responsibility for the correctness of the 
Contractor’s drawings/documents.

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

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

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

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

Faiiure of the Supplier to submit the approved “As-Built" or “Final" Drawings 
and “Operation and Maintenance’ Manuals to NPC on the respective dates 
specified in this section, NPC shall withhold Five percent (5%) of contract 
amount from payments due to the Supplier.
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GW-7.0 DISMANTLING AND HAULING REQUIREMENTS (AS APPLICABLE)

GW-7.1 General

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

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

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

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

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

GW-7.2 Preparation

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

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

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

Piping systems shall be totally drained prior to dismantling. Lube oil, fuel 
oil, chemicals and water coolant shall be properly disposed in a container 
with appropriate labels describing the contents. Water contents on pipes 
may be disposed in the existing drainage tines. 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
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I movement of equipment going out from the Powerhouse shall be 
dismantled first and removed.

The Supplier shall identify the most convenient access and manner of 
moving the equipment out of a fixed structure/s. The Supplier shall provide 
temporary shelter/cover (tarpaulin or equivalent type of cover) on the tom 
down part until it is properly packed and crated. Any part of fixed structures 
that has to be torn down or damaged shall be brought back to its original 
form to the satisfaction of NPC.

All bevels, threads, flange faces and other seating 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.

GW-7.3 Dismantling of Existing installations

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

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

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

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

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

The Supplier shall comply with the Plant security procedures and 
requirements. The Supplier shall also be liable for loss of or damage to any 
property (including property of NPC) or any loss, claim, damage, or 
expenses of whatsoever nature arising out of death, injury, illness, or
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I GW-7.4

disease of any person caused by the execution of all the works under this 
contract except to the extent that such loss or claim are due to negligence 
of the NPC.

Demolition

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

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

GW-7.5 Storage, Transportation and Re-Erection

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

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

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

GW-7.6 Disposal of Demolished Materials

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

Any demolished materials which are not required to be used elsev/here 
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 otherwise authorized by NPC.

The Supplier shall clean the area of debris and hazardous materials 
resulting from the removal/dismantling of the equipment from the site 
mentioned herein. The areas should be free from safety and environmental 
hazards during and after the dismantling activities.
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GW-8.0 INSTALLATION REQUIREMENTS

GW-8.1 General

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

GW*8.2 Inspection at Site

Erection procedures and proposed erection check lists, if required, shall be 
submitted to NPC at least three months prior to the erection works ail 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 
allocated to him together with the works on the site. NPC will not accept 
responsibility for any losses or damage which may occur during the 
execution of the Contract.

I

GW-8.3 Installation Requirements

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

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

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

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

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

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

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
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moving-in the new generating sets and auxiliaries. Any part of fixed 
structures that has been tom down and used as temporary access during 
the removal of the existing generating sets may be left open and provided 
with temporary 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.

GW'8.4 Nameboards and Advertisements

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

The use of any advertisements, publicity photographs and the like relating 
to or 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.
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Escape routes, emergency exits, fire alarms, fire extinguishers, instruction 
for special fire extinguishing agents, warnings against fire-extinguishing 
agents, first-aid equipment, telephones, etc.

GW'8.5.4 Warning Signs

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

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

GW-8.5.5 Prohibition Signs

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

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

GW-9.0 INSPECTION AND TESTS

GW-9.1 General

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

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

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

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

Calibrated measuring and testing instruments, tools, and devices shall also 
be furnished by the Supplier/Manufacturer including portable calibrated 
emission tester. Fuel oil flowmeters and other 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/s shall be 
submitted to NPC for evaluation and acceptance.

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

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

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

GW>9.2 Tests at Supplier’s Premises

GW'9.2.1 Inspection at Supplier’s Premises

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

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

GW'9.2.2 Factory Acceptance Tests (FAT)

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

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

At the commencement of the witnessing of Factory Test, all applicable 
equipment and materials shall be brought together in one place, integrated, 
and the configuration/set-up at the factory shall be identical to that to be 
installed at the site and any equipment and software necessary for the 
proper operation of the equipment shaii 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.
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The Supplier shall also be responsible that an accurate record of tests are 
kept and each individual test is duly initialed and dated by the Supplier and 
stamped or marked either “passed" or “failed” with annotations of 
antecedents and observations concerning the test.

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

Tests witnessed by NPC will be initialed accordingly by him on the test 
record. The test record and dispositions, and any other pertinent supporting 
data and documents shall form part of a test report to be submitted in 
accordance with the specification.

a) Diesel Engine-Generator Sets

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

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

a.1 Starting Test and Maneuvering Test at no load 

a.2 Load Test

a.3 

a.4 

a.5

a.6 

a.7 

a.8

Load Duration

50% 0.5 hour
75% 0.5 hour
100% 1.0 hour
110% 0.5 hour

Governor Regulation Test 

Overspeed Trip Test

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

Fuel Oil Consumption Test

Test for Sound Level at 1 M distance from genset

Test for NOx, SOx, CO, and Particulates Emission Levels and 
Vibration. SOx and Particulates testing are not required for 
engine with stack size of less than 12" 0.

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
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made at the expense of the Supplier. Emission testing on each stack 
is required for diesel gensets with dual stacks.

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

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

b) Auxiliary Equipment

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

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

c) Electrical Equipment

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

d) Sound Attenuated/Weather Proof Enclosure

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 
(FA T) or at Site Acceptance Test.

GW-9.3 Pre-Commissionlng/Commissloning Test

GW-9.3.1 General

After installation of the equipment and its associated auxiliaries, the 
Supplier shall notify NPC of the date when the plant is ready for pre
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 ono (1) month prior to testing. A certiftcation from
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Manufacturei/Authorized Representative to prove that the said personnel 
has undergone previous test and commissioning services of similar uniUs to 
be supplied for this project shall also be submitted.

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

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

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

GW-9.3.2 Pre-CommIssioning Test

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

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

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

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

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

GW'9.3.3 Commissioning Test

The Commissioning Test shall be carried-out after the Pre-Commissioning 
Test has been conducted to ascertain its fitness for operation and shall 
include 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 sets;
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e)

0
g)
h)
i)
j)
k)
l)
m)

n)

Test of control systems safety and operating functions 
(Control and Protection Relays):
Unit synchronization:
Unit load test and load rejection test (at 50%, 75%, 100% and 110%): 
Unit start-up/stop tests:
Automatic change-over of standby equipment:
Parallel Operation and Load sharing test:
Guaranteed Prime Power Output & Guaranteed Fuel Rate tests; 
Reliability Test (24 hours);
Tests for Sound Pressure Level, NOx, SOx, CO and Particulates 
Emission Levels, and Vibration. SOx and Particulates testing are not 
required for engine with stack size of less than 12" 0; and 
Tests for Electrical Equipment per ANSI and lEC standard.

GW-9.4 Performance Tests

I

The performance test shall be carried out during the period of 
commissioning test to verify the guaranteed or specified values of the 
supplied equipment in accordance with the requirements of the 
specifications which include the guaranteed Prime power output, 
guaranteed fuel rate, enclosure sound pressure level and water tightness. 
NOx, SOx, CO and Particulates Emission Levels, and Vibration and others 
as required or specified in the relevant clauses of the technical 
specifications. SOx and Particulates testing are not required for engine with 
stack size of less than 12'' 0. Emission testing is required on each stack for 
diesel gensets with dual stacks. Specifications for sampling ports shall be 
in accordance with DENR requirements.

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

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

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

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

All tests shall be coordinated with NPC and shall be timed to conform with 
the grid requirements. Correction factors for variations of test conditions
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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)

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

In the event that the guaranteed power output cannot be tested due to 
unavailability of the required load at the time of testing, the available loads 
that fall either at 25%, 50% or 75% shall be used for reference/record 
purposes. The results shall be used as basis for comparing with the results 
taken from the FAT and shall then be the basis of acceptance if found 
satisfactory.

GW>9.4.1 Diesel Engine>GeneratorSet

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 full load and 
instantaneous speed change with 25% load on or off

b) Overspeed Trip Test

c) Low Pressure, High Temperature and Emergency Device Trip

d) Load Test & Fuel Oil Consumption Test

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

0.5 hour 
0.5 hour 
1.0 hour 
0.5 hour

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

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

e)

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

Test for Enclosure Sound Pressure Level and Water Tightness. SOx, 
NOx, CO, and Particulates Emission Levels and Vibration. SOx and 
Particulates testing are not required for engine with slack size of less 
than 12" 0.

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

GW-9.4.2 Auxiliaries and Associated Electrical Equipment

Ail 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 (24 hours)

After the Supplier has notified NPC that the generating set is ready for 
commercial service including its associated auxiliary equipment, and 
provided NPC is satisfied that the generating sets are ready for commercial 
service, the generating sets with all its associated auxiliaries are required to 
operate under the normal working conditions of the power plant and within 
the limits of output specified or at any load available at site and operating 
continuously without major failure for a period of twenty four (24) 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 carried out in accordance with the applicable 
codes and standards and the approved test procedures.

Should any major failure occur in the generating set or any portion of the 
supplied associated equipment due to. or arising from, faulty design and 
materials, sufficient to prevent safe and full commercial use of the plant, the 
reliability test shall be considered void and the reliability test period of 
twenty-four (24) hours shall be recommenced after the Supplier has 
remedied the cause of defect.
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Reliability Test would be considered a failure for any one of the following 
major causes:

a) Plant tripping due to above causes:

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

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

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

In case of the above failure, the reliability test period of twenty-four (24) 
hours or at any programmed/scheduled operating hours available at the 
respective plant site/s shall recommence after the Supplier has remedied 
the cause of defect.

In the event that the programmed or scheduled operating hours available at 
the site are less than twenty-four (24) hours per day, the remaining unused 
reliability test hours as required shall be continued the following day to 
complete the required 24-hour test.

GW-9.5 Tests Failures

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

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

Penalties specified in the relevant sections of this Specification shall be 
applied in case tests or retests at site for the gensets, transformers and 
associated equipment have failed to meet the relative guaranteed data.
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NPC Shall have the right to reject Diesel Generating Sets whose fuel oil rate 
during test deviates to more than +5% of its guaranteed fuel oil rate and/or 
the prime power output is less than its guaranteed power output.

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

GW-9.7 Test Reports/Certificates

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

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

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

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

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

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

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

GW-10.0 TRAINING OF NPC PERSONNEL

GW-10.1 General

I
The Supplier/Manufacturer shall extend all possible assistance and 
cooperation to NPC regarding the transfer of technology and developing 
expertise in the area of engineering, operation and maintenance of the 
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.
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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 shali be conducted in as short period as possible bul 
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 Contractor and NPC's representative on the adequacy, 
appropriateness and relevance of the training and the program 
effectiveness after the training.

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

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

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

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

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

GW-10.2 Operation and Maintenance Training at Site

The Supplier shall conduct training at the respective Plant Site of NPC's 
personnel who will be assigned to operate and maintain the plant. All the 
existing O & M Plant Personnel, but not less than four (4) NPC Personnel 
from 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:
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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.

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.

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. Preferably, final 
color shall be similar to the existing color of the equipment and structures or 
as directed/approved by NPC.
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The Supplier shall be responsible for the adoption of preparation 
procedures and protective coating systems which are suitable for the 
environment experienced by the various components/elements of the Plant.

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

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

a) Plant item name;
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.

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.
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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 30C above dew 
point.

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

Paint shall not be applied to machined surfaces, corrosion resistant 
materials or linings, unless othenwise 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 solid of 42% + 2% high 
temperature paint shall be applied.

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

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

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

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

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

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

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

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

All spare parts shall be delivered.into storage areas nominated by NPC and 
the delivery will be deemed to be complete when the packages have been 
opened by the Supplier, their contents checked by NPC, and articles 
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 arp 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 Toots 
and Appliances and shall be submitted with the bid in the form as specified 
in Part II - Technical Data Sheets, of the bid document.

I

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

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

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

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

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

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

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

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

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-lnserted or 
reassembled prior to shipment. Other fluids {coolant, fuel oil, lube oil, etc.) 
shall be drained only if the Supplier deems it necessary.

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

Flanged connections shall be protected by a !4 inch (13 mm) or thicker 
plywood disc, or suitable alternate, bolted to the face of the flange.

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

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

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

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

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

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

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

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

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

All packages, crate boxes, drums, bags, bundles, or other containers or any 
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
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I

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 respective plant site and other 
areas on the route of delivery, including port facilities, inter-island shipping 
facilities, island transport, access roads, bridges, railways and to have 
acquainted themselves with all factors that will affect the cost of shipping 
and freight to Site.

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

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

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

a) inspection and verification of the packing list:

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

c) Partial opening of the crates and plastic sheet protection of the plant 
auxiliary equipment and diesel generating sets to verify the content 
and its physical condition and to check pilferage or damage during 
shipment and storage.
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GW-14.0 CLEAN UP

When the Works are completed and before the issuance of the Certificate of 
Completion is made, the Supplier 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. 
The notice shall be the basis for the issuance of Certificate of Completion in 
respect of the works within fifteen (15) days of receipt of such notice.

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

I

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 respective 
plant site effective from date of issuance of Certificate of Completion for a 
period of twelve (12) months.

I However, if any generating set/s or plant system/s has been put into
I commercial operation even before the issuance of the Certificate of

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

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

b) Conduct evaluation and assessment of operating parameters;

c) Make necessary adjustment on instruments and controls:

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

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

Note: In the event that the Supplier has failed to 
conduct/perform the above site visit/inspection services, 
an amount equivalent to P1,000,000.00 shall be deducted 
from the contract price per plant site.

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

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

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

Accordingly, the warranty bond shall be extended.

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

NATIONAL POWER CORPORATION m Vl-GW-58



I
BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

LuzP1921027Se

I
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" or "Final" Drawings 
and "Operation and Maintenance' Manuals to NPC on the respective dates 
specified in Clauses GW-6.3.7 and GW-6.3.8, NPC shall withhold Five 
percent (5%) of contract amount from payments due to the Supplier.

I
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AW-1.0 GENERAL ARCHITECTURAL REQUIREMENTS

AW-1.1 General

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

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

Materials and structural parts that the Supplier 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 Supplier 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 Supplier 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 Supplier 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
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shall be made. Market prices at the provincial capital or at a commercial 
center

agreed upon by the NPC Representative and the Supplier 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 Supplier 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 Supplier shall submit to the NPC Representative signed certificates from 
manufacturer or sole distributor of equipment and materials to be furnished 
and installed by the Supplier, 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 vwth 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

NATIONAL POWER CORPORATION V1AW-1



BID DOCUMENTS

SECTION VI-TECHNICALSPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST S 
COMMISSIONING OF 1 X 100 KWAND 1 X 150 KW 
MODULAR DIESEL GENSETSAND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

 LuzP19Z1027Se

I

I

• Instructing the operating and maintenance personnel

NOTE: The above provisions are general for all types of buildings. The
Supplier shall be guided accordingly by the applicable provisions 
in the specifications and what is shov/n in the drawings for each 

, type.

AW-1.6 Measurement and Payment

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

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

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

AW-2.0 PREFABRICATED CONTAINER HOUSE

AW-2,1 General

The specification covers the features and technical requirements for the 
supply, delivery and erection/installation of one (1) unit, 20ft. Prefabricated 
ContainerHouse. Other parts and accessories which are not 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 Scope of Work

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

1. Moving-in including furnishing, installation, construction, operation and 
maintenance of general constnjction facilities.
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Construction of reinforced concrete foundation including all required 
structural excavation, backfill and proper disposal.of all excess 
excavated materials as per detailed drawings.

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

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

Container Frame Steel Frame (Galvanized with oaintinq)

Walls/Partilion Panels 50mm 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 of aluminum frame sliding windows (W1) 
and 1 aluminum awnina window fW2i

Door 1 pc steel door (Dl) and 1pc aluminum frame door 
(D2)

Toilet & Bath Complete with fixtures & fittings, including ceramic 
floor tiles, door, window and plumbinq

5. Application of touch up paint for scratch during installation.

6. 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 
specifications and codes of AISC, ASTM and other such regular published 
and accepted codes except where modified or supplemented by these 
specifications.
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Wind load

The wind load shall be based on basic wind speeds for occupancy category 
IV building and other structures where Vs:250kph and exposure D (Flat, 
unobstructed areas exposed to wind flowing over open water for a distance of 
at least 2km) of NSCP Volume 1, 7lh edition, 2015.

I
AW-2.4 Measurement and Payment

Measurement and payment for prefabricated container house will be based 
on the corresponding contract unit price under architectural work’s Schedule 
of Requirements.

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

I
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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 Supplier's 
construction equipment, setting up of the Supplier’s camp and the disposition 
of the Suppiier's various faciiities at the end of the Contract.

CW-1.2 MovIng-ln

The Supplier shall bring to the site ail 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 Supplier 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 Supplier’s Camp Facilities

The Supplier 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 Suppiier 
deems necessary for maintaining health, peace and order in the camp and 
work areas. The areas that may be used by the Supplier within the plant site 
shall be designated by the NPC.

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

CW-1.5 Sewerage Disposal and Sanitation

The Supplier shall, at his own expense, be responsible for the installation 
operation and maintenance of an adequate sewerage disposal and sanitation
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CW-1.6

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

The Supplier 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.

Fire Protection

The Supplier shall observe all necessary precautions against fire, shali 
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 reiating thereto.

In the event of an uncontrollable fire occurring in the area of the Supplier’s 
operation, the Supplier 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 Supplier shall indemnify NPC against all liabilities, claims, damages 
and/or lawsuits arising thereto.

Construction Power

The Supplier 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 Supplier 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 Supplier 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 Supplier 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 Supplier 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 Supplier, 
including its water supply system, electric distribution system, quarters, 
warehouses, shops, dining halis, commissaries, temporary shed and other 
facilities therein shall be removed by the Supplier. The site shaii 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 Supplier’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 otiierwise 
directed, the Supplier shall construct and maintain all necessary temporary 
drainage ditches and other temporary protective works and he shaii 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 Supplier shall be responsible for dewatering foundation areas so that 
work can be carried out on a suitably dry condition. The Supplier 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 
Supplier 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 Supplier 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/construclion, 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 vWth sediment traps, 
stripped top soil, spoils from quarry/borrow sites and excavated 
materials:

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

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

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

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

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

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

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

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

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

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

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

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

CW-3.3 Measurement and Payment

No separate measurement and payment will be made for the Supplier’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 otherwise 
directed by the NPC, the Supplier shall furnish all equipment, labor and 
materials and shall perform the required grading work.
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CW-4.2 Clearing, Grubbing and Miscellaneous Work

CW-4.2.1 Clearing and Grubbing

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

All stumps, roots and brush shall be removed to a depth of thirty (30) cm 
below original ground surface and disposed of in a place designated by the 

, NPC. Downed timber, which may be ordered saved by the NPC for future 
use, shall be cut into logs as directed and neatly piled in a place designated 
by the NPC, otherwise they shall be disposed of same as above.

CW'4.2.2 Miscellaneous Works

CW-4.3

CW-4.3.1

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

Grading

General

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 Supplier shall 
determine his unit bid price for grading excavation and grading fill.

CW-4.3.3 Stripping

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

CW-4.3.4 Excavation and Fill

Areas required to be brought to grade shali be excavated or filled as the case 
may be. Grading v/ork shall be carried out in such a manner that the free
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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 Supplier as a basis for 
additional compensation over and above the contract unit prices.

Any over-excavation performed by the Supplier for any purpose or reason, 
except as may be ordered by the NPC, shall be at the Supplier’s expense and 
any excess of excavation shall be refilled, where required, with approved 
materials that shall be furnished,placed and properly compacted at the 
expense of the Supplier.

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

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

In the event that construction of concrete footing or other concrete 
foundations is on fill, the fill shall be compacted efficiently and thoroughly so 
that when the fill is tested for compaction at the required foundation elevation 
for the structure, the required bearing capacity is attained but in no case less 
than 17.24MPa, In no case shall filling and compaction work to be done 
without the presence of NPC’s inspectors. The Supplier shall be held liable for 
any structural instability or damage that might result in consequence to non- 
compliance of this requirement. The Supplier 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.

CW-4.3.5 Slides

In the event that slides occur along excavated slopes during grading 
operations or after completion of grading but prior to acceptance of the work, 
the Supplier 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 Supplier. In such event, payment for the 
satisfactory removal and proper disposal of slide material and finishing and
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I

rounding of slopes will be paid for at the equivalent of thirty percent (30%) of 
the contract unit price per cubic meter for the item Grading Excavation.

CW-4.3.6 Slip-Outs

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

CW-4.4 Disposal

Ail excess materials from grading work (including excess materials in 
structural excavation and miscellaneous work) shall be disposed of the by the 
Supplier. 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 Supplier at no cost to NPC. The Supplier 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 Fili Materials

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

CW-4.6 Environmental Requirements

All construction activities to be performed by the Supplier 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 otheavise 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.
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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 othenvise specified in 
the Schedule of Requirements. Payment will be made at the contract unit 
price for the item Miscellaneous Works, which payment shall cover all cost for 
furnishing labor, equipment and incidentals necessary for demolition and 

-restoration, disposal, and other related works required to complete the item.

CW-4,7.3 Stripping

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

CW-4.7.4 Grading Excavation

Measurement for payment for Grading Excavation shall be based on the 
number of cubic meters excavated and properly disposed. Volume shall be 
computed by the average end area method which shall be the volume 
between the original ground (as determined by survey to be made by 
representatives of both NPC and the Supplier) 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.
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CW-5.0 STRUCTURAL EXCAVATION, FILL AND BACKFILL 

CW-5.1 Scope

In accordance with the specifications contained herein and as shown on the 
drawings and otherwise directed, the Supplier 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 Supplier shali 
determine his/her unit bid price for structural excavation based on unclassified 
material regardless of the nature of the materials actually encountered and 
excavated.

CW'5.2.2 Structural Fill

a. Sand and Gravel Fill

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

Sieve Designation 
(Square Mesh 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 Passino

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

b. Structural Earth Fill

I

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

CW‘5.2.3 Special Foundation, if any

The NPC shall have the option to use one or both of the following materials 
for special foundations, whether or not shown on the drawings; 
a. Lean Concrete

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

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 Supplier and approved by the NPC,

Backfill for Sewerage and Drainage Pipes - The layer of backfill materials 
immediately above, up to 60 cm. from the top of pipe, and on the sides of the 
pipe shall consist of selected material consisting of clay soii 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.

CW-5.3

CW-5.3.1

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

Construction

Excavation

a. General

The Supplier 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 
materia! below required foundation grade has been undertaken, the Supplier 
shall notify the NPC so that proper inspection and confirmatory lest on the 
bearing capacity of the foundation material can be made. In no case that 
concrete, sewer, drainage or water supply pipe can be placed unless a written 
approval has been issued by the NPC.
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Over-excavation performed by the Supplier 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 Supplier 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 Supplier 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 Supplier 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 shov/n 
on the drawings that show the paylines for excavation and special foundation 
materials.

c. Drainage and Sewerage Pipes and Cable Trench

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

d. Water Supply Pipes

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

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

CW'5.3.2 Structural Foundation Fill

No fill materials shall be placed in any part of the fill foundation unless the 
foundations have been inspected and approved by the NPC. Fili 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
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at the required elevation, further excavation shall be performed by the 
Supplier 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 hori;:ontal layers, each not exceeding 15cm. (6") in 
loose volume thickness. Each layer shall either be moistened or dried as 
directed and thoroughly tamped with tampers having no less than 160 cm2of 
tamping area and weighing not less than 20 kg. The last layer shall be neatly 
brought up to the level of the adjoining finished grade surface.

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

2. Drainage and Sewerage Pipes

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

CW-5.4

CW-5.4.1

3. Water Supply Pipes

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

Measurement and Payment

Structural Excavation

Measurement for payment for structural excavation performed by the Supplier 
for structures (except drainage, sewerage and water supply pipes, and 
appurtenances of wiiich 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.
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For purpose of payment, all authorized excavation below foundation grade 
(like in the case of unsuitable materials encountered) shall be included in the 
measurement.

CW-5.4.2

Payment wiii 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 fiil materials; labor 
which include spreading, compacting, etc., equipment and other incidentals 
necessary to complete the item.

CW>5.4.3 Special Foundations

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

Payment will be made at the contract unit price lor 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

I

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

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

I
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CW-5.4.5 Trench Excavation and Backfill for Sewerage, Drainage and Water 
Supply Pipes and Cable Trench

No separate measurement and payment will be made for trench excavation 
and backfill for all sewerage, drainage and water supply pipes. Payment for 
trench excavation and backfill for pipes shall be included In the payment 
pertaining to pipes as shown in the Schedule of Requirements.

CW-6.0 CONCRETE

CW-6.1 Scope

In accordance with the specifications contained in this section, the Supplier 
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 l>y the Supplier and shall 
conform to the requirements of the latest edition of the Standard 
Specifications for Portland Cement (ASTMC150).

Unless otherwise specified, cement shall be ordinary Portland Cement. Type 1 
for general construction which concrete is not in contact with soils or ground 
water and Type II for concrete in contact with soil or ground water.

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

CW*6.3.2 Reinforcing Steel

The Supplier 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 ot the NPC. It shall 
not be salty and shall be reasonably clear and free from oil, acid, injurious 
alkali or vegetable matter.
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CW-6.3.4 Aggregates

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

CW-6.3.5 Formwork

I

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

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

CW-6.4 Storage of Materials

CW‘6.4.1 Cement and Aggregates

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

Handling and storing of concrete aggregates shall be such that segregation or 
inclusion of foreign materials is sufficiently prevented. NPC may require that 
aggregates be stored on separate platforms at satisfactory locations.
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CW-6.5

CW.6.5.1

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

CW-6.4.2 Reinforcing Steel

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

Concreting

General

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

CW-6.5.2 Formwork Construction

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

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

Formwork for concrete placed underwater shall be watertight.

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

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

All formworks shall be provided with adequate clean-out openings to permit 
inspection and easy cleaning after all reinforcement has been placed. Where
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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.

Coatino: Before placing the concrete, the contact surface of forms shall be 
coated with a non-staining mineral oil or suitable non-staining form coating 
compound or shall be given two coats of 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 Supplier 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 Supplier 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 permi'is another element of the 
structure to exceed its allowable variations. Except as otherwise specified 
herein, tolerances shall conform to AC! 347.

CW-6.5.3 Placing Reinforcement

Reinforcing steel end emoedded items shall tie properly arid securely 
installed prior to the placing of concrete.

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

CW-6.5.4 Mixing Concrete

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

CW-6.5.5 Placing Concrete

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

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

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

CW-6.5.6 Finishing Concrete

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

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

CW-6.5.7 Removal of Forms

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

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

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

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

14 days 80%

Sides of beams and all vertical
surfaces

1 day 70%

Floor Slabs 14 davs 80%
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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 shali 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 Supplier 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 Supplier’s expense.

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

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 shali be tested at 7 and 14 days respectively for information. The 
acceptance test result shall be the average of the strength of the two 
cylinders tested at 28 days.

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

Concrete deemed to be not acceptable using the above criteria maybe 
rejected unless the Supplier can provide evidence, by means of core tests, 
that the quality of concrete represented by the failed test result is acceptable 
in place. Three (3) cores shall be taken in accordance with ASTM C42 and 
soaked for 24 hours prior to testing. Concrete in the area represented by the 
cores will be deemed acceptable if the average strength of the cores is equal 
to at least 85% of and no single core is less than 75% of the specified 
strength.
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CW-6.5.10 Tolerances and Repair for Concrete Construction

Concrete structures shall be constructed to the lines shown on the drawings 
or where so required to suit actual field requirements. Any structure that does 
not conform to such lines shall be repaired or removed and made anew by 
the Supplier 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 metai items 10 sq. cm. cr 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 Rec|uirements. Payment shall 
cover all costs for furnishing all labor, materials, including equipment and 
tools required for concreting work. Payment shall also include non-shrink 
cementitious grout and epoxy grout inside foundation block out and above 
engine base plate and care of water.

No separate measurement for payment will be msde 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 cf 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.
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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 Supplier shall notify the NPC in 
sufficient time In advance to permit sampling and testing before shipment is 
made. Three (3) samples from each size shali 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 Supplier 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 Supplier of 
responsibility for the correctness of such lists and such lists and diagrams. 
Any expenses incident to tfie revisions of materials furnished in accordance 
with such lists and diagrams to make them comply with the drawings shall be 
borne by the Supplier.

Shop Drawings for Reinforcing Steel (ACI 315k 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.

CW-7.3.2 Fabrication

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

Bars 6mm0 to 20mmd) inclusive 
Bars 25mm<l> and 28mmO 
Bars 32mm(b and greater

D=6d
D=8d

D=10d
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CW-7.3.3

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

Protection of Material

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

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

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

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

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

Distance from the forms shall be maintained by means of stays, blocks, 
hangers or other approved supports. Blocks for fiolding 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
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NPC, the minimum distance between bars shall be 40mm. Reinforcement in 
any member shall be placed and then inspected and approved by the NPC 
before the placing of concrete commences. Bundled bars shall be tied 
together at not more than 1.80 meters intervals.

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

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

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

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

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

solid slabs
d. Spacing bars in beams and 

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

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

±6mm above form 
±50mm of bars 
±25mm

±6mm

±6mm

±25mm
±25mm of stirrup

Anchors and bolts: including but not limited to those for the machine and 
equipment bases: frames o: 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.

CW-7.3.5 Splicing

Splicing of reinforcement shall be in accordance with ACI 318, except as 
indicated otherwise or modified herein. Where s|)Iices in addition to those 
indicated on the drawings are necessary, they shall be approved by the NPC
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prior to their use. Splices shall not be made in beams, girders, and slabs at 
points of maximum stress. Butt Splicing shall preferably be used over lapping 
for bar sizes larger than 32 mmO. Splices to be welded shall conform to AWS 
D1.4; certification of weld ability of the reinforcement by the manufacturer, 
shall be submitted to the NPC. If the Supplier 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 Supplier 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 
Supplier.

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.Lao But Not Less Than

Tension
Compression

24d
20d

300mm
300mm

CW-7.4

Where d is the diameter of tne 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:

Desionation Size fmmi Weiaht fka/ml
#2 6 0.222
#3 10 0.616
#4 12 0.888
#5 16 1.579
#6 20 2.468
#8 25 3.854
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#9 28 4.833
#10 32 6.313
#11 36 7.991

Clips, ties, separators and other and related materials used for positioning 
and fastening the reinforcement in place as required by the NPC shall not be 
included in the weight-calculated payment under this item. If bars are 
substituted upon the Supplier'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 Supplier, the extra steel 
shall not be measured nor paid for.

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

CW-8.0

CW-8.1

STRUCTURAL STEEL

General

CW-8.1.1

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

Submittals

Shop Drawings of all structural steel in five (5) copies for approval prior to 
fabrication of structural steel with complete information necessary for the 
fabrication and erection of the component parts of the structure including the 
location, type and size of all bolts and welds, rr.ember 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, 

Jn_cluding_each_w_elding procedure io_beperformed_______________________

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 Supplier shall also submit chemical 
analysis, including tensile strength and hardness tests as required by ASTM 
A325.

CW-8.1.2 Delivery and Storage

I
CW-8.2

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.

Materials

CW-8.2.1

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

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

Steel

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

Structural Steel: 

Steel Pipe:

Steel W-Shape Piles 
(Soldier Piles);

ASTM A36

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

ASTM A328

CW-8.2.2 Bolts, Nuts and Washers:

All bolts, nuts and washers shall be of hot-dip galvanized steel, in accordance 
with the following:
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ASTM A307, Grade C or ASTM A36 
for Anchor Bolts; ASTM A325 for 
Fastening Bolts

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

ANSI B18.22.1, Type B

CW-8.3

CW-8.3.1

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 Structurai Steci Work:

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

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

CW-8.3.3 Shop Painting

Except as otherwise specified, shop prime surfaces of all structural steel, 
except steel to be embedded in concrete or mortar. Surfaces to be welded 
shall not be coated within 12 mm from the specified top of the weld prior to 
welding. Insure that the surfaces are thoroughly dry and clean when the paint 
is applied. Do not paint on wet weather except under cover. Do not apply 
paint to steel, which is at a temperature that will cause blistering or porosity, 
or will otherwise be detrimental to the life of the paint. Apply paint in a 
workmanlike manner, 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.
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• Field paintino: When the erection work is complete, the heads of field 
bolts, all welds and any surface from which the shop coat of paint has 
become worn off or has otherwise become defective, shall be cleaned and 
thoroughly covered with one coat of shop coat paint. When the paint applied 
for touching up bolt heads and abraded surfaces has become thoroughly dry', 
apply two field coats of marine epoxy paint subject to the approval of NPC.

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

CW-8.3.4 Erection

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

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

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

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

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

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

Any structure that does not confonn shall be repaired, removed and/or 
erected anew by the Supplier 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
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check inspection. Inspect welds with magnifiers under strong, adequate light 
for surface cracking, porosity, and slag inclusions; excessive roughness; 
unfilled craters; gas pockets; undercuts; overlaps; size and insufficient throat 
and concavity. Inspect the preparation of groove welds for adequate throat 
opening and for snug positioning of backup bars.

Non-Destructive Testing1: In accordance with AWS D1.1 Twenty-five percent 
(25%) of the total number of joints, as selected by the NPC, shall be tested. If 
more than 20 percent of welds contain defects identified by testing, then all 
welds shall be tested by radiographic or ultrasonic testing, and to be 
approved by the NPC. When all welds made are required to be tested, 
magnetic particle testing shall be used only in areas inaccessible to either 
radiograptiic 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 riecessary to 
comiplete the item.

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

CW-9.1 Scope

In accordance with the specification contained in this section, the Supplier 
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 
Supplier shall be the responsibility of the Supplier. Reinforced concrete 
foundations shall be designed based on the actual weights, dimensions and 
relevant design parameters of the equipment and structures subject toNPC’s 
evaluation and approval. No foundation and structural elements shall be 
constructed unless its design is duly approved in v/riling by NPC.

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

1. Compressive strength of concrete shall be 20.7 MPa at 28 days

' Not applicable on non-cntical structurci/jomts and as drected/rea^vired by NPC Design Engineer. 
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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 Supplier's determination 

and verification at the site
5. Wind velocity: 270 kph
6. Concrete pad or pedestal shall extend 150 mm beyond the equipment 

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

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

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

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

CW'9.3 Measurement and Payment

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

CW-10.0 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.

NATIONAL POWER CORPORATION m VI-CW-31



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF 1 X 100 KWAND 1 X 150 KW 
MODULAR DIESEL GENSETSAND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

LuzP1921027Se

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 uniformly. In cut 
sections, the ground below the surface of the sub-grade shall not be plowed 
or disturbed, except as olhenvise directed. When necessary, additional 
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 •.he 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 rcadway. 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 atone and filler and 
sand or other finely divided mineral mattsir. 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 tho No. 200 sieve shall rot be greater than 2/3 the 
percentage passing the No. 40 sie\'e.

The following gradation requirement shall apply to Ihe completed base course 
for asphalt pavement:
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Sieve Designation 
(Square Mssh Sieves)

50.8 mm (2")
25.4 mm (1”)
9.5 mrn (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

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).

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 tnan 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 niaterials 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.
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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 rolling shall be as ordered by the NPC. 
Alternate trips of the rollers shall be slightly different in length. The rollers, 
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

CW-10.6.1

Concrete Pavement

Materials

Cement and reinforcing steel shall be furnis hed 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 mrn (3/4”) in thickness, non
extruding type, shall confoim 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".
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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.

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 asphalt 
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 rnm (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 initial 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.

Dov/els furnished and placed for this purpose by the Contractor shall 
be v/ithout additional cost to NPC.

Dowels - Dcwel 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 tiie 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 m:\ (1 cubic yard) unless specified otherwise 
by the NPC. Truck mixer, if used, shall be of the revolving drum type.
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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 dept, 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 bc} 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 
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 sliall 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.

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.
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CW-10.7 

CW-10.7.1

I
CW-10.7.2

■ 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 (o 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 
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 S'ze Aggregate Aggregate Aggregate Aggregate

63.5 mm 100 • . •
50.8 mm f2‘) 90-100 . . .
19.1 mm (3/4’ t 0-5 100 •
12.7 mm f1/2"1 . 85-100 ■100 100
9.5 mm (S/e1) - 25-70 85-100 90-100
4.76mm fNo. 41 . 0-20 . 10-30
2.38mm fNo. 81 - . 0-8
2.00mm (No. 101 . 0-7 P-10 •
0.074mm fNo. 2001 - - - 0-2

Application Temperatures for Liquid Asphalt and Asphalt Cement 

Type and Grade of Asphalt Mixing Spraying

- Liquid Asphalt (MC-70) 95-140T 95-140*F
- Asphalt Cement (AC-85/100) 275-325°F 285-350°F

CW-10.7.3 Weather Limitations

Asphalt cement shall be applied only when aggiegate is dry for its entire 
depth and the atmospheric temperature is above 550F, No work shall be 
started if rain within 24 hours is predicted officially or if local conditions 
indicated that rain is imminent.
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CW-10.7.4 Equipment

Equipment shall include aggregate spreading equipment, spray distributor, 
heating equipment for liquid asphait 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 construction 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 tne prime coat has cured.

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.

I

Any thin, fiat 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 bo 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 shali 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.

I
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
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I

I

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.

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 Coun>e of Keystone 
Aggregate

Immediately following the application of asphalt cement on the first course of 
keystone aggregate, eleven (11) kg per square miJter 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 white 
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 appl ed uniformly at the rate of 
1.4 liter per square meter, as directed.
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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 roliing, 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.

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 N'PC 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 sunace by approved sweeping devices. It will also consist of keeping 
all holes or failures which may occur promptly refiaired by use of additional 
asphalt and necessary aggregate and keeping of all fate or bleeding surface
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I
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.

I

I

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 asphait 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.

CW-10.8.3 Concrete Pavement

Measurement for payment cf 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 wiil 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 fumistiing all materials, labor, equipment and tools 
necessary to complete the item.
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I
CW-11.0 CONCRETEWALK

CW-11.1 Scope

In accordance with the plans and these specifications, the Supplier shall 
furnish all materials; labor, equipment, tools and construct complete the 
combination concrete walk.

CW-11.2 Materials

CW-11.2.1 Bedding

Aggregate bedding material for the concretewalk 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 bedding 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.

I

CW-11.2.2 Concrete

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

CW'11.2.3 Reinforcing Steel

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

CW>11.3 Construction

CW-11.3.1 Foundation Preparation

Prior to placing the bedding for the concrete curb, gutter, parking and 
sidewalk, 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.

CW-11.3.2 Bedding

The bedding upon which the concrete walk rest, shall be compacted to a firm, 
even surface.
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CW-11.3.3 Placing Concrete

CW-11.4

CW-11.4.1

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

The concretewalk shaii be constructed to the section and dimensions shown 
on the drawings. The concretewalk 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 shaii be less than two (2) meters long. The sections shall be 
separated by sheet templates set perpendicular to the face and top of the 
concretewalk. The templates shall be approximately 3 mm in thickness, of the 
same.

Measurement and Payment 

Concrete

Measurement for payment will be based on the square meters of 
concretewalk,
completed and accepted. Payment will be made at the contract unit price for 
the item, Concretewalk, 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 i i the Schedule of Requirements, which payment 
shall constitute full compensation for furnishing, scheduling, cleaning, cutting, 
bending and placing reinforcing steel.

CW-12.0 DRAINAGE SYSTEM AND APPURTENANT STRUCTURES

CW-12.1 Scope

In accordance with the spacifications contained herein, the Supplier shall 
furnish all materials, labor, equipment and tools, perform all required 
excavation and backfill, install all pipes and construct canals and ditches, as 
the case may be, where indicated on the drawings or where directed 
conforming with the lines and grades as established in the field by the NPC.
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The Supplier shall also construct or install, w/here required, 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. as well as joints and connections as 
may be required to complete the system.

CW-12.2 Materials

I

I

I

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 shail 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 IS04435 
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.

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

All drain pipes shall be laid carefully, hubs upgraded, ends fully and closely 
jointed, and true to the lines and grades given. Succeeding pipe shall be 
Jointed to the previously laid pipe, correct in alignment and grade. Any pipe.
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which has been damaged during installation or before acceptance of the 
work, shall be replaced and laid by the Supplier 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 mortal shall be placed on the outside surface of joint to 
form a bead around the joint. Plastering work shall be as directed and 
approved by the NPC. After initial set, the mortar on the outside surface shall 
be protected from air and sunlight with a cover thoroughly wetted earth or 
burlap. Curing of the joint shall be done for a period of at least seven (7) days 
within which no backfill shall be placed on the installed pipeline.

CW>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 ail 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 perforated PVC 
pipes in place and accepted will be measured by the linear meter along the 
centerline of the pipeline.

The quantities measured as provided above, completely installed and 
accepted, will be paid at the contract unit price for each size and kind of pipe
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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, catch 
basin for intersecting perforated PVC pipes, septic tank, drainage outlets, etc, 
will be based on the number of structures construcled/installed and accepted.

The Supplier 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.

I
CW-13.0 PERIMETER FENCE

CW-13.1 Scope

In accordance with the specifications contained herein, the Supplier shall 
furnish all labor, materials, equipment and tools for the construction of 
perimeter fence with to the length or extent shewn on the drawing or as 
established in the field.

CW-13.2 Materials

CW-13.2.1 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,
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I
CW-13.2.2 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 3.10MPa. CHB units shall be 
free of chips, splits or other defects, which in the opinion o[ the NPC, might 
impair their strength and durability. At the option of the NPC, CHB i^its 
delivered to the site shall bo tested to check on their specified strength. One 

- specimen taken at random representing 500 units shall be tested. Sarnpling 
shall be done by the NPC. The group represented by a specimen that tails the 
compression test shall not be used in the work.

CW-13.2.3 Fine and Coarse Aggregates and Water

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

CW-13.2.4 Galvanized Barbed Wire

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

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

CW-13.3 Construction

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 bolts, expansion shields, conduits, etc. 
shall be done as the erection progresses.

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

Finishing - All hollow block wall surfaces to be applied with cement 
plaster will be cleaned, evenly wet slusfied 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.
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I

c. Mortar Proportions

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

2) Masonry grout for filling cells of concrete hollow blocks shall 
consist of one (1) Portland cement, one-fourth (1/4) part lime, 
three (3) parts sand to which three (3) parts 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 less than two 
minutes.

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

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

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

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

Surfaces to be painted shall be clean, dry, smooth and free from dust, 
rust, grease or oil. Sufficient time shall be allowed between coats of 
paints to insure complete drying but in no «ise 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 done in 
a workmanlike manner, leaving finished surfaces free from runs and 
sags.

CW-13.4 Measurement and Payment

CW-13.4.1 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.
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CW-13.4.2 Barbed Wire

Measurement for payment for barbed will be based on the number of linear 
meters furnished, installed and accepted including wire anchorage as 
indicated in the Schedule of Requirements.

I

CW-14.0 STEEL POLE WITH CROSS-ARMS AND BRACES

CW-14.1 Description

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

CW-14.2 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 bolts, nuts, washers and 
miscellaneous fittings, whenever necessary, and shall have the following 
properties of steel poles:

CW-14.3

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

Steel Material ASTM A572 ASTM A572 ASTM A572 ASTM A572
TiD Diameter 200 mm 200 mm 200 mm 150 mm
Butt Diameter 320 mm 300 mm 260 mm 240 mm
Thickness 4 mm 4 mm 4 mm 4 mm
Shape Octaaonai Octaaonai Octagonal Octaaonai
Minimum Yield 
Strenath

345 MPa 345 MPa 345 MPa 345 MPa

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 Works drawings.

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

Pole Erection

The Supplier shall use standard and accepted practice and method of 
erecting the poles depending on their location. The Supplier shall excavate 
holes for poles setting to a depth indicated below:
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Depth of Pole Settina
Length of Poles In Earth In Rock

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

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 drawi.igs. All nuts and locknuts shall be adequately 
tightened.

Braces such as flat and x-braces, shall be attached where required. The 
braces shall be attached by the Supplier in accordance with the drawings. All 
nuts shall be tightened adequately.

CW-14.4 Measurement and Payment

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

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

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

MW-1.0 GENERAL

The Work to be done under this section shall include the furnishing of all 
labor, materials, equipment, tools, and other incidentals for all mechanical 
works enumerated hereunder or as otherwise directed by NPC for the 
Supply, Delivery, Installation, Test & Commissioning of 1 X 100 kW 
and 1 X 150 kW Modular Diesel Gensets and Associated Electrical 
Equipment for Minabel DPP and Balatubat DPP Under Package 12 
which consist mainly of the following.

Minabel DPP

No. &
Capacity of 

Gensets

1 xlOO

- - No. of
No. & Capacity Generator 
of Generator Control &
Transformer Protection 

. (kVA).. T, . Panels.
(SeU)

Power, 
Control & 

Instrumentatio 
n Cables 

■-‘'■"’(Lot)''-'1-*

150 1

Balatubat DPP 1x150 225

Total No. of Gensets 
and Transformers

1x100 kW 
1 x150kW

1 x150 kVA 
1 X 225 kVA

2

I

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

The work shall be performed and completed with high quality 
workmanship in accordance with generally accepted modern practice in 
the design, supply, delivery, installation, test and commissioning of 
mechanical equipment and associated works for the safe and reliable 
operation of the Two (2) Units of Modular Diesel Generating Sets and 
Auxiliaries.

The Supplier shall strictly observe the requirements specified in this 
Specific Technical Specifications (Mechanical Works) in conjunction with 
the General Technical Specifications (General Works). The Specific 
Technical Specifications shall take precedence over the General 
Technical Specifications in case of any inconsistency.
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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 150 kW and 1 x 100 
kW (Prime Rated Power) Modular Diesel Generating Units, ISOOrpm, In
line multi-cylinder arrangement, 480V, 3-phase, 60 hertz, equipped with 
turbocharger and aftercooled, air-to-air charge air cooler, electronic 
governor, direct fuel injection and complete with auxiliary equipment and 
devices, control/monitoring and protection system, including other works 
and services specified in Clause GW-2.0 of the General Works 
specifications.

The Works shall include the preparation of design, technical specifications 
and data, detailed drawings and construction of foundations for all the 
supplied equipment, and all other 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.

MW-3.0

MW-3,1

GENERAL MECHANICAL WORKS REQUIREMENTS

General

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

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

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

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

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

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

MW'3.2 Equipment Foundation

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

The Supplier shall be responsible for the correct positioning and leveling 
of the equipment and auxiliaries, and any checking made by the NPC 
during the course of the work shall not relieve the Supplier from his 
responsibility. 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.

I

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.
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MW-3.3 Piping System

I

I

MW-3.3.1 General

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

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

Piping shall be properly arranged such that it will result in neat 
appearance and convenient to operate and maintain. Items requiring 
periodic attention shall be readily accessible from floors or platforms. 
Pipe shall neither obstruct passageways of any kind nor interfere with 
access to other valves or equipment.

The Supplier shall install the piping system in a thorough manner and with 
good workmanship, in accordance with the construction drawings and 
specifications or as directed by NPC.

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 shai! be provided to 
ensure tightness and water-proofing, where required.

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

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

All pipeline excavation shall be backfilled up to the level of the finished 
grade surface in layers of 150 mm and thoroughly compacted, unless 
otherwise shown on the drawing. Backfill materials shali be compactable 
soil taken from trench excavation and approved by NP.C. Trench
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I

excavation, backfilling, concrete works and construction of valve manhole 
shall be done in accordance with the pertinent provisions of the relevant 
Civil Works Specifications.

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

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

All pipes that cross roadways or concrete pavement shall be provided with 
pipe sleeve of steel material or reinforced concrete pipe to protect the pipe 
from various load imposed by passing vehicles, unless otherwise shown 
on the drawing. The pipe sleeves shall extend 600 mm beyond shoulder 
of each pavement side.

After considering site conditions, and In case execution cannot be done 
according to the piping route in the design drawings, on-site changes may 
be acceptable subject to the approval of NPC.

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

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

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.
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MW-3.3.2 Pipe and Fittings

I
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.

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

Pipe fittings for 65 mm pipes and above shall be seamless, butt weld, 
minimum of Schedule 40 conforming to ASTM A 234 Gr. WPB with 
dimensions to ANSI B16.9. Fittings for 50 mm pipes and below shall be 
forged, socket weld or threaded (minimum of 3000 lb and 2000 lb rating, 
respectively) and conforming to ASTM 105 with dimensions to ANSI 
B16.11.

Malleable iron, galvanized screwed fittings conforming to ANSI B16.3 
(Malleable iron threaded fittings. Class 150) may be used for Potable 
Water System.

Gaskets shall be selected based on the nature of the fluid or its 
temperature to be handled. Gasket materials shall not contain asbestos 
in any form.

Flanged bolts shall be hexagonal head machine bolts conforming to 
ASTM A 307 Gr. B with dimensions in accordance with ANSI B18.2.1 and 
complete with heavy serni-finished head nuts conforming to ASTM A 194, 
Gr. 2H and ANSIB18.2.2.

I

I

Equipment and auxiliaries shall be furnished with all required bolts, 
screws, anchor bolts with sleeves, nuts, washers, locking devices, 
washers, gaskets, and other accessories to complete the piping system.

Generally, all gaskets, bolts, nuts and washers to be used in the various 
piping systems shall be new and free from defects and imperfections. 
Materials to be used shall be suitable for the liquid to be handled.

Threads shall be metric. Where required they shall be adequately treated 
against corrosion before dispatch from the works. All threads shall be 
greased carefully during installation except where otherwise specified. 
Split pins or other approved locking devices generally shall be provided 
for nuts which may become loose due to vibration, etc.

Any such rivets, bolts, screv/s, 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.
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MW'3.3.3 Piping Accessories

I Strainers shall be of basket type with body cast iron material and flanged 
ends. Body drain and vent connections shall be included. Drain plugs 
shall be threaded. Screen elements shall be of stainless stee! 
construction with minimum 32-mesh size or shown on the drawings. 
Magnets shall be included to trap small iron and steel particles for use in 
fuel oil lines.

I

I

MW-3.3.4

Positive displacement or turbine type Flowmeter shall be provided at fuel 
oil system or as shown on the drawing. Flowmeters shall be of LCD 
display and capable of monitoring the Total/Accumulated Flow, Resettable 
Total Flow and Instantaneous Flow Rale. Accuracy of flowmeters shall be 
+ 0.5% of total flow with 0.03% repeatability, unless otherwise specified in 
relevant Clauses of this specification. Design flow ranges shall be 
selected so that normal flow rate shall be in the 50 to 75 % region of 
design flow range. Stainless steel simplex strainer with minimum 40 
mesh size or as required by the flowmeter, shall be provided upstream of 
the flowmeter. The flowmeter shall be made of cast iron body or 
approved material with flanged ends and shall utilize an internal battery 
that can last up to at least 5 years. The flowmeter shall be equipped with 
pulse generator or 4-20mA current output and ready for future 
interconnections.

Pressure gauges for fuel oil system shall be provided with dampener. 
Each pressure gauge shall be provided with isolation valve. Pressure 
gauge shall be of bourdon tube type with solid front case, and minimum 
size of dial gauge shall be of 100mm 0.

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 pipirig shall be arranged to permit complete drainage when a particular 
unit or system is shutdown for maintenance.

All vent lines which are normally operated shall be terminated at least 3 m 
or higher above the highest service platform.

All drain lines which run to waste shall be routed to a suitable drain trench, 
floor drain or sewer.
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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.

I

I

I

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 iarger.

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 faliing. 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.
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I

I

I

I

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 suppprt 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 Uie 
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 
v/ith the applicable standard.

Nozzles or branch pipes shall be carefully shaped and welded to the 
header or run pipe in such a manner that the nozzle, the branch pipe, or 
any weld material shall rot extend into the run pipe to cause obstruction of 
f.ow.

All surfaces for v/elding shall be clean and free from paint, oil, rust, scale 
and other materials detrimental to welding.
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I
MW-3.4

All filler materials including consumable insert materials and shield gases 
shall comply with requirements of the Applicable Codes and Standards. 
All welding rods shall be stored in accordance with the Supplier’s 
instructions. The electrodes for arc-welding shall be classified on the 
basis of mechanical properties of the as-welded deposited weld-metal, 
type of covering, hydrogen absorption, welding position of the electrodes 
and type of current.

Steel piping shall be fusion welded using manual, automatic and semi
automatic welding processes whereby the arc and the deposited weld are 
protected from atmospheric conditions during welding. Pipes shall be 
properly aligned using line-up clamps or alignment Jigs prior to butt 
welding.

Valves and Accessories

I

All valves and accessories to be supplied under this contract shall 
generally conform with the requirements in this specification. All valves 
supplied by NPC shall be installed in accordance with the requirements 
specified herein.

The Supplier shall select valves, valve drives and accessories which are 
suitable for the operating conditions of the systems in which they are to be 
used, and shall be responsible for the pressure and temperature ratings of 
the selected components. The selected components shall meet the 
requirements of trouble free and safe operation under maximum load, part 
load and transient conditions.

Generally, all valves shall be leak-proof in either flow direction (except for 
non-return valves) when the nominal pressure is applied.

Valves, valve drives and accessories which are of similar make, size and 
type shall be interchangeable with one another. The Supplier shall 
standardize the types and the sizes of the valves as far as possible, in 
order to facilitate maintenance and limit the stock of spare parts. The 
manufacturer of valves shall be well known.

All regularly operated isolation valves and control valves shall be 
accessible from a permanent floor or access platform.

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 interna! diameter of the 
connecting pipe.

All valves shall be located and designed so that the maintenance and 
change of valve internals is possible without removing the valve casing 
from the pipe.

The stems of all valves for outdoor service shall have weatherproof 
protection covers of approved construction.
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I

Valves other than outside screw and yoke type, in size larger than 50 mm 
are to be provided with gate position indicators. Valves shall close 
clockwise.

The drive units of motor-driven valves shall also be provided with 
handwheels for manual operation. The handwheel shall be operable 
under all conditions and shall be independent of the motor drive. It shall 
not be rigidly coupled to the motor drive and shall not compulsory turn 
when the motor is energized.

All valves 65mm and larger shall have a body and bonnet material of at 
least cast iron. Cast steel material shall be used for high pressure or 
temperature applications. Stem, seat ring & seat, wedge or disc shall be 
made of bronze, for high pressure or temperature applications stainless 
steel shall be used. Valves 50mm and below shall be made of bronze 
unless otherwise other materials are approved by NPC.

Gate or globe valves shall generally be used for isolation in the piping 
system. Ball valves or butterfly valves may be used if specified or shown 
on the drawings.

All gate and globe valves, 65mm and over shall be of OS & Y rising stem, 
solid wedge type disc for gate valves and plug type disc for globe valves, 
bolted, bonnet, bolted gland and have flanged ends with the following 
materials of components:

I

a) Body & bonnet
b) Stem
c) Seat ring & seat
d) Wedge or disc

Cast iron 
Bronze or brass 
Bronze or bronze faced 
Bronze or bronze faced

Gate and globe valves, 50mm and smaller shall be made of bronze or 
stainless steel, rising stem, union bonnet, inside screw, solid wedge or 
plug type disc, with screwed or flanged ends. Valves installed in valve 
boxes shall have flanged ends for easy replacement or if valves with 
screwed ends are used, appropriate unions shall be installed.

Valves of all sizes shall have a rating of not less than Class 150.

Garden hose connection valves or hose bibs shall be of bronze material, 
20 mm size and outfitted with male thread hose connections.

MW-3.5 . Bolts, Screws, Nuts and etc.

All bolts, screws, anchor bolts, with sleeves, nuts, washers, locking 
devices, etc., required for all equipment and accessories to be supplied 
under this Contract shall be furnished.

Threads shall be 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 generaliy shall be provided 
for nuts which may become loose due to vibration, etc.
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All bolts, nuts, screws and other devices used to fix, clamp or adjust any 
parts which are exposed to water or high humidity, or subjected to 
frequent adjustment or frequent removal shall be of corrosion resistant 
steel or bronze or hot-dipped galvanized. All other bolts and pins shall be 
of carbon steel.

When in position, all bolts or screwed rods shall project through the 
corresponding nuts, but this projection shall not exceed three threads, 
unless more length is required for adjustment.

MW-3.6 Drives and Gears

All moving parts of machinery including shafts, couplings, collars, 
projecting key heads, gear wheels, rope/belt-drives shall be completely 
guarded to provide full protection. Ail 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 v.'hich 
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 sliall 
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

MW-4.1

I

DIESEL ENGINE-GENERATOR

General

The Diesel Engine-Generator Units 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) Prime Rated Power Output
b) Nominal Voltage
c) Power Factor
d) Frequency
e) Number of Phases
f) Rated Speed (diesel 

engine and generator)

150 kWand 100 kW 

480 Volts 

0.80 

60 Hz 

3
1800 RPM Maximum
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I g) Fuel Consumption @ 100 % 
load (guaranteed)

0.30 Li/kW-hr (max.) for 150 
kW and 100 kW

I
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.

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 units shall be able to 
operate with ten (10) percent overload for a period of one (1) hour every 
twelve (12) hours operation.

Each diesel-generating unit shall also comply with the Emission Standards 
of the Philippine Clean Air Act as specified in Clause GW-3.4 of the 
General Works specification.

The engine shall be capable of starting from “Cold" condition and 
operating at specified period (Supplier to specify) under load without 
available external AC power for motor driven auxiliaries, except starting 
DC power.

The Diesel Engine Generator Sets shall be of the same Brand and Model.

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 Genera! Works specification and Clause MW-6.0 of this specification.

Each unit shall be complete with all auxiliary equipment required to 
operate the unit inciuding generator control and protection panel (GCPP). 
The GCPP shall be supplied separate from the unit which will be installed 
inside the control room and shall be in accordance with the requirements 
specified in the relevant Electrical Works specifications and as shown on 
the bid drawings. Push buttons for start/stop, emergency stop inciuding 
selective monitoring/metering instruments shall also be provided at the 
local control panel mounted on the engine skid per manufacturer’s 
standard, except otherwise specified. Monitoring/metering devices on the 
local panel mounted on the engine skid shall have simultaneous reading 
with those on the GCPP during operation.

All associated electrical control equipment required for operation of the 
unit as specified in the relevant technical specifications shall be furnished 
by the Supplier and ready for installation and wired in the unit's GCPP.
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All auxiliary equipment shall be mounted within the confines of the 
common steel base or within the sound attenuated and weatherproof 
enclosure, except as otherwise specified. Auxiliary pumps required for 
the operation of the diesel engine-generator set shall be engine-driven 
except othenwise specified. All interconnecting piping and wiring for 
equipment mounted on the stee! 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 the plant site in a weather/soundproof 
enclosure.

Each diesel engine-generator set shall be provided with fully weatherproof 
and sound proof enclosure incorporating preferably an internally mounted 
exhaust silencers (residential type or approved equivalent meeting the 
specified maximum sound level @ 1 meter) and shall be of extremely 
rugged construction in order to withstand rough handling during transport 
and installation.

Provisions for Crane and Forklift unloading of the complete generating set 
shall be engineered, designed, and manufactured as a heavy duty, 
welded steel construction with four point lifting provisions and forklift 
pockets as used on heavy duty construction installations. Details of 
construction and manufacturer's certification of the lifting provision shall 
be included in the drawings to be submitted with the Bid.

The Supplier shall be responsible for the design and construction of 
equipment foundations for the modular generating sets and associated 
auxiliary equipment to ensure proper mounting/anchoring of the units, 
including necessary site grading and development of the location area, 
subject to the approval of NPC. The Supplier shaj! 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 discharged/interconnected to the nearest existing oil water 
separator.

All piping systems that are an integral part of the unit shall be included in 
the scope of supply of the Supplier including connection bolts, nuts and 
gaskets for equipment, valves and other devices with flanged end 
connections. Unless otherwise specified or approved, all pipes to be used 
shall generally conform to ASTM A 53, Grade B, seamless with a 
minimum wall thickness equivalent to Schedule 40.

All piping shall be butt-welded or flanged. Pipe fittings for 65 mm pipes 
and above shall be seamless, butt weld, minimum of Schedule 40 
conforming to ASTM A 234 Gr. WPB with dimensions to ANSI B16.9.

Flanged joints, when required for removal of the equipment, shall be in 
accordance with ANSI B16.5.
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All integral piping 50 mm & and below shall be socket-welded in 
accordance with ANSI B16.11, except otherwise approved. All fittings 50 
mm & and below shall be 2000 lbs. minimum and in accordance with 
ANSI B16.11.

All oil piping, fittings, and valves shall be shop-fitted, chemicaliy cleaned, 
and oiled,.

Gaskets shall be selected based on the nature of the fluid or its 
temperature to be handled. Gasket materials shall not contain asbestos 
in any form.

Flanged bolts shall be hexagonal head machine bolts conforming to 
ASTM A 307 Gr. B with dimensions in accordance with ANSI B18.2.1 and 
complete with heavy semi-finished head nuts conforming to ASTM A 194, 
Gr. 2H and ANSI B18.2.2.

Equipment and auxiliaries shall be furnished with all required bolts, 
screws, anchor bolts with sleeves, nuts, washers, locking devices, 
washers, gaskets, and other accessories to complete the piping system.

Generally, all gaskets, bolts, nuts and washers to be used in the various 
piping systems shall be new and free from defects and imperfections. 
Materials to be used shall be suitable for the liquid to be handled.

All valves shall be designed, fabricated, and tested in accordance with 
ANSI B31.1 and shall conform to the pressure and temperature ratings of 
ANSI B16.34 based on the conditions specified in Clause GW-3.0, Design 
and Duty Conditions of the General Work specifications.

All genset-skid mounted piping that requires outside connection such as 
for fuel, water, exhaust and lubricating oil systems shall be provided with 
flexible joints and/or expansion bellows and matching flange including 
bolts and nuts, as applicable.

The relative experience of the Manufacturer of diesel generator sets shall 
comply with the following;

a) The Manufacturer/Assembler should have been in the business of 
manufacturing the equipment for not less than five (5) years; and

b) The Manufacturer of diesel engine should be in the business of 
manufacturing the equipment for not less than ten (10) years

NOTE: Experience less than what is required will be ground for 
rejection of equipment being offered.
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MW'4.2 Diesel Engine

MW-4.2.1 General

Each diesel engine shall be of heavy duty compression ignition type, 
water-cooled, pressure-lubricated, four-stroke cycle, In-line type multi
cylinder arrangement, trunk piston design equipped with exhaust gas 
turbocharger and charge air cooler, electronic governor, direct fuel 
injection, capable of operating the type of fuel oil specified in this 
specification without entailing frequent maintenance and replacement of 
engine components other than the scheduled maintenance at fixed 
interval.

The engine shall be operated at a rated speed of 1800 rpm using Distillate 
Fuel No. 2 under the site conditions specified In Clause GW-3.0 of the 
General Works specification. However, for the purpose of determining 
the guaranteed prime power output and guaranteed fuel 
consumption of the Diesel Engine Generator units, the Specified 
Reference Site Conditions described in Clause MW-4.1 shall be used.

I

MW-4.2.2 Crankcase and Cylinder Block

The crankcase and cylinder block or blocks shall be of high tensile 
strength cast iron and stressed relieved prior to any machining works. 
The block shall be of ample strength and stiffness, and be of proven 
design. The crankcase block shall incorporate mounting feet for boiling 
down the engine. Removable side covers for inspection purposes and 
relief valves incorporating flame traps to guard against damage or injury 
from crankcase explosions shall be included.

MW-4.2.3 Cylinder Liners

The cylinder liners shall be renewable wet type honed to minimize piston 
ring wear, fitted into the cylinder block with suitable seals and with the 
head in position, locked firmly in position.

MW-4.2.4 Cylinder Head and Valve

The cylinder heads shall be of cast construction, suitably cored for water 
cooling passages and included preferable two inlet and two exhaust 
valves per cylinder as applicable. Means shall be provided to prevent the 
valve from dropping far enough to cause damage and double springs shall 
be provided. The valve seats shall be renewable. The valves and seats 
particularly on the exhaust shall be of materials such as stellite to be able 
to resist the severe duty.

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
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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.

Lubricated oil shall be conveyed to the gudgeon pin by drilling the 
connecting rod or spraying oil into the underside of the piston.

MW>4.2.6 Fuel Injection

Fuel injection system shall be of well-proven design, self-compensating 
for wear, and for varying fuel viscosity. The fuel pumps shall be designed 
and positioned so that their performance is unaffected by the engine heat. 
The engine and fuel system shall be suitable for a wide range of fuels. 
Individual injectors are to be fitted for each cylinder head with identical 
high pressure seamless steel pipes from injection pump/s to its 
appropriate injector.

Damping shall be provided in the fuel supply manifold to the injection 
pumps to avoid the possibility of high pressures being set up in this 
manifold due to surging.

The fuel pumps are to be controlled by electronic type governing system. 
Suitable drip trays and drain pipes are to be provided to avoid 
contamination of the lubricating oil. Drain pipes shall be provided from 
these trays to collecting tank. Fuel leak-off pipes from the injectors shall 
be taken to the fuel day tank.

MW-4.2.7 Crankshaft and Camshaft

I
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.
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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.

Individual Flowmeters for measurement of fuel oil consumption (@ engine 
inlet flow & engine return flow) of the engine shall be supplied and 
installed by the Supplier at visible location for easy monitoring. Accuracy 
of flowmeters shall be + 0.5% of total flow with 0.03% repeatability. 
Flowmeters shall be of LCD display capable of monitoring the 
total/accumulated flow, resettable total flow and instantaneous flow rate. 
Simplex strainer with minimum 60 mesh size and stainless steel filter 
element shall be provided. The flowmeter shall be made of aluminum or 
approved equivalent with flanged ends and shall utilize an internal battery 
that can last up to at least 5 years. The flowmeter shall be equipped with 
pulse generator or 4-20mA current output and ready for interconnections 
in future telemetry project.

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 (for Minabel DPP only), 
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
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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

The lubricating system shall be of forced-feed type to supply oil under 
pressure to all working points such as main bearings, crank pins bearings, 
piston, piston rings and pins, camshaft drive and other moving parts.

The lubrication system shall incorporate full flow oil filtration thermostatic 
valve, pressure and temperature indicators, system pressure regulator, oil 
cooler, gear-driven pressure oil pump, oil sump and may include a gear- 
driven scavenge oil pump.

Oil Pressure switches shall be provided to prevent the engine from 
increasing speed above idle if the oil pressure is below normal and closes 
down the engine if satisfactory pressure is not achieved within a given 
period.

On start-up, adequate lubricating oil shall be supplied to the engine and 
turbo/supercharger bearings. If required, a DC motor-driven pre-lube oil 
pump shall be provided. The DC motor shall be fed from the 24 volt DC 
system to be supplied by the Supplier.

Each diesel engine-generator set shall be provided wiUi free jet 
centrifuge type lube oil purifier. The lube oil purifier shall have adequate 
capacity to allow the proper treatment of lube oil circuit.

The Supplier shall provide NPC after award of Contract the recommended 
grade of lubricating oil and the names of at least three (3) suitable 
manufacturers and their trade name. Prior to delivery, the lubrication 
piping system of the unit shall be cleaned with flushing oil and the first fili 
of lubrication oil and lubricants to be used during the Testing and 
Commissioning shall be included in the supply.

MW-4.2.10 Cooling System

The cooling system shall be of sufficient capacity to provide engine jacket 
water, lubricating oil and charge air cooling when the unit is delivering full- 
rated load under the specified conditions.

The system shall comprise all necessary valves, integral pipe works on 
the engine, lubricating oil and charge air coolers, radiator, cooling water 
pump, expansion tanks as applicable, thermostatic valves and 
instruments such as thermometers, pressure gauges and switches, water 
level detectors and other necessary protection devices.
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The cooling water pump shall be engine mounted gear driven of sufficient 
capacity to provide engine jacket water cooling, lubricating oil and charge 
air cooling when the unit is delivering full-rated load under the specified 
conditions.

The radiator shall be designed to permit easy maintenance and cleaning 
of the interior and preferably vertically mounted. Radiator shall be of 
industrial finned tube type for closed circuit cooling system. It shall be 
equipped with an engine driven blower type fan complete with fan guard 
and the fan belts shall have a tension adjustment and belt guard. The 
radiator fan shall have sufficient capacity to maintain the desired cooling 
requirements of the diesel engine. Ball tap valve of bronze material shall 
be provided to interconnect/feed fresh water into the cooling water system 
or expansion tanks, if applicable.

Fan blades shall be of aluminum alloy material or approved equivalent. 
The assembled motor shall be certified as having been statically and 
dynamically balanced and having been non-destructively tested by x-ray 
or other approved method.

The framework of the radiator and other steel parts except machined 
surfaces shall conform to ASTM A36, hot-dipped galvanized, with a 
minimum application rate of 600 g/m2. Bolts and nuts used for the 
structural parts shall also be hot-dipped galvanized. A flexible connecting 
section shall be provided between the radiator and discharge louver 
frame.

Radiator fan discharged air shall be directed upwards from top of the 
genset's enclosure. Where modular gensets are installed in an available 
space inside the existing powerhouse, radiator fan discharged air shall be 
directed horizontally through an open area on the wall of the powerhouse.

MW-4.2.11 Intake Air and Exhaust System

Intake air filter and exhaust silencer shall be adequately sized to prevent 
excessive pressure drop.

Heavy duty dry type intake air filter shall be provided to protect the engine 
from dust and solid particles. Filter shall preferably be mounted on the 
engine and provided with service indicator to show that the filters need to 
be cleaned.

The exhaust system shall be constructed of corrosion and heat resisting 
material conforming to ASTM A 106 or approved high grade material 
suitable for the exhaust temperature of the unit. Exhaust system shall 
include residential type silencer, stainless steel expansion bellows, tail 
end pipe terminating in a horizontal plane and cut at a 45° angle or per 
manufacturer’s installation standard, sampling port for SOx, NOx, CO and 
Particulates Monitoring Test, and necessary bracing needed for mounting 
to prevent transmission of engine vibration to the enclosing structure. 
Exhaust pipe/silencer installed within the enclosure shall be thermally 
insulated. Exhaust silencer shall preferably be installed inside the 
enclosure, except otherwise installed per manufacturer’s 
standard/recommendation and approved by NPC.
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Exhaust gas pipe shall be provided with flanged connection and mounting 
supports, and all the required connection bolls, nuts, washers and 
gaskets.

For modular generating sets installed at available space within the 
existing powerhouse, extension of exhaust pipe complete with expansion 
joints, spring hangers, pipe supports and associated structures, pipe 
fittings and accessories, and pipe insulation for pipe inside the 
powerhouse shall be provided by the Supplier.

A suitable size of turbochargers for ample supercharging shall be 
provided complete with axial turbine wheel, centrifugal compressor, gas 
inlet casing, air filtration and lubricating system.

MW'4.2.12 Starting System

Each diesel generator set shall be capable of being started, synchronized 
to the system and loaded to the full rating of the unit without dependence 
upon the AC auxiliary power supplies.

Electric starting system shall operate on a 12V or 24V electrical circuits 
per manufacturer’s standard, energized by storage batteries. Circuit 
ground shall be negative.

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 
v/ithout 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 stiess, 
respectively.

Storage battery shall be lead acid type or approved equivalent complete 
vyith battery tray and inlercell connectors. The battery capacity shall be 
compatible with the cranking duty described in the preceding paragraph, 
in an ambient temperature of 400C. Battery tray shall be constructed of 
fiberglass or approved corrosion resistant material and so treated as to be 
resistant to deterioration by battery electrolyte. Construction shall be such 
that any spillage or boil-over of battery electrolyte shall be contained 
within the tray to prevent a direct path to enclosure floor.

Battery charger shall be adequate to recharge the fully-depleted battery 
as required and shall automatically control the rate of charge, providing a 
high charge rate to a depleted battery and reducing to a trickle-charge 
rate when the battery charger indicate charging rate. Charging rate shall 
be adjustable. Battery charger shall be solid-state full wave rectifier type 
rated 480V or 230V and 60 hz. The nominal output voltage shall be
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determined by the Manufacturer. The charger and battery shall be 
mounted and wired within the enclosure of the generating set.

MW*4.3 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. Ttie frequency at any constant load, including no 
load or idling during starl-up, shall remain within a steady state band width 
of rated frequency. The engine governor shall be provided with a 
generator loading control unit.

The Governing system shall have at least the following response 
characteristics or better;

MW-4.4

i • X- Ma;dmum change of r
Variations d percentage of

_ .at rated speed .I(, |'T_ 'ratedspeed -

a; On full load 
rejection

I b) On a change of 
load, both on 
and off, by any 
step of 25% of 
the rated load

Temporary change 15%

Permanent change 
Dependent on droop Setting

Temporary change 4%

Permanent change 
Dependent on droop Setting

The steady load speed band shall not exceed 1% of the rated speed. The 
speed droop shall be adjustable from 1 to 8 percent.

The governing system shall allow safe manual, local, and/or remote 
control of the no-load, non-synchronized running speed of the engine from 
90% to 110% of nominal speed to aliov/ synchronizing of the generator.

Microprocessor based modular engine-generator control and governing 
system shall be supplied with portable programmers and driver software 
necessary to operate the units satisfactorily in isochronous or in parallel 
operation.

Control and instrumentation

The controls and monitoring of the generating set shall generally be 
performed remotely from the generator control and protection panel 
(GCPP) to be installed inside the existing control room, but selective 
monitoring/melering witli start, stop and emergency stop push buttons 
shall also be provided in the local pane! mounted on the engine skid or ct 
appropriate location within the modular generating set. These selective 
monitoring/metering instruments shall have simultaneous reading witti
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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 ali 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 control room 
or from the engine in case of emergency.

Instrumentation selected shall be suitable for the application per 
Manufacturer’s standard subject to approval by NPC including those 
specified in the relevant sections of these specifications. Process fluid 
corrosion effects, pressure surge and ambient temperature ranges shall 
be considered in material and housing selection so as to provide safe 
design margin.

The unit shall be capable of being started, synchronized to the system 
and loaded to the full rating without dependence upon the AC auxiliary 
power supplies. The unit shall be capable of accepting load within 
specified time after receiving a start signal. After the unit has been 
running for specified time at full load it may be assumed the AC powei 
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.

The lockable safety glass viewing window located at the genset enclosure 
shall be provided with the following monitoring indicators/control points but 
not limited to:

a) RPM meter
b) Hours Run Counter
c) Oil Pressure Gauge

• d) Oil Temperature Gauge
e) Cooling water Temperature Gauge
f) Start/Stop Pushbuttons
g) Emergency Stop Pushbutton

The genset's GCPP (floor-mounted pedestal type to be installed In the 
existing control room) shall be of manufacturer’s standard design and 
shall contain the monitoring/control points and other 
measuring/supervisory/electrical instruments as specified in the pertinent
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Electrical Technical Specifications which shall include but not limited to 
the following:

a) RPM Meter
b) Hours Run Counter
c) Oil Pressure Gauge
d) Oil Temperature Gauge
e) Cooling Water Temperature Gauge
f) Number of Starts
g) Battery Voltage
h) Ready to Start Light
i) Remote Control Position Indicating Light
j) Generator Breaker Position, close and open

Included in the genset’s control and protection panel are the following 
Human Machine Interface Indicators such as;

I

a) Manual Start/Stop
b) Auto/Remote Start’
c) Test Run-Auto
d) Emergency Stop Button
e) Alpha/Numeric Screen
f) Discrete Status Indicators
g) Fault Reset

Alarm devices shall be provided for all abnormal conditions that may 
endanger the unit or prevent its starting or running satisfactorily as 
specified in Part II - Technical Data Sheets and relevant Clauses of the 
Electrical Works specifications.

The GCPP shall also be provided with annunciating window complete with 
acknowledge and test lamp push buttons and an audible device located 
on top of the panel. It shall be of modular design, microprocessor-based 
designed for operation on a DC supply.

The alarm points shall include but not limited to the following:

a) Engine overspeed
b) Lube oil pressure low
c) Lube oil temperature high
d) Cooling water high temperature
e) Exhaust gas temperature high
f) High and low battery Voltage
g) High and low fuel level
h) Failure to Crank Shutdown
i) Over Crank (failure to start)
j) Electrical alarm? 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
m) Local-Remote Selection Switch
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MW-4.5 Engine Protection Device

I

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 alaim 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

MW-5.0 GENERATOR

The generator shall be ciose-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-6.0 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.

The enclosure shall be designed to withstand wind velocity of not less 
than 156 MPH (250 KPH) or as specified in the latest edition of National
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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 al! 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 2mm 
(gauge 14). The roof of the enclosure shall meet or exceed the minimum 
gauge requirements specified but. in addition, shall be strengthened in 
such a manner as to support the largest commercially available exhaust 
silencer recommended by the Manufacturer for this application.

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.

Al! 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- 
4.4 of this specification. The control panel and cable terminal shall be 
side or front-mounted and shall accept a complete range of factory 
designed and installed attachments. Emergency stop button shall be 
provided and mounted on the enclosure exterior.

The enclosure shall be provided with necessary louvers designed to meet 
engine air requirements and proper ventilation. All louvers with bird 
screen shall be designed to prevent the entrance of driving rainwater but 
shall have sufficient free area to allow for 120% of the total geriset air 
requirements or per manufacturer’s standard. To guarantee that the 
enclosure is free from any leak and can prevent entrance of rain water. 
Rain Test shall be conducted.
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All necessary fittings, hoses, shut-off valves,- etc., shall be provided to 
facilitate fuel oil/lube oil filling, lube oil and water drain at the exterior of 
the enclosure. Engine crankcase breather pipes shall terminate at the 
exterior of the enclosure directly under the radiator air discharge louver.

The base of the enclosure shall be designed and manufactured as a 
heavy duty, formed steel construction with four (4) point lifting provision to 
support the calculated weight. Details of the base construction shall be 
included with the drawings to be submitted.

Auxiliary interface box shall also be provided which houses the 
electrical/instrument connection terminals for interfacing to the control 
panel external to the generating set.

The enclosure shall contain the battery racks, batteiy 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-7.0 AIR CONDITIONING SYSTEM

MW-7.1 General

This section provides the general technical requirements and other 
essential information for the Air Conditioning System equipment to be 
supplied, installed and tested by the Supplier, as may be required.

The Air Conditioning System shall be provided in the control room per 
plant site 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 system in consideration to the various electrical equipment 
and devices installed in the control room and subject to review and 
approval of NPC.

All air-conditioning equipment shall preferably have one Brand name and 
shall be the standard product of a reputable A/C manufacturer. In case 
other brand of A/C 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 air-conditioning equipment shall be 220V, single 
phase, 60 hz.

Refrigerant to be used shall be environmental friendly.

All necessary transformers and electrical materials shall be included in the 
Supplier’s supply if power ratings provided are other than the one's 
specified above.
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MW-7.2

MW-7.3

MW‘7.4

MW-7.4.1

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)

Schedule of Equipment

1. Air Conditioning Units

Location Quantity Cooling 
Load (min.) Type

a) Pre-fabricated 
Control Room 

(Balalubat DPP)
One (1) unit 12,500 kJ/hr

Window/inverter
Type

a) Control Room 
(Minabel DPP) One (1) unit 5,400 kJ/hr Window/Inverter

Type

2. Ventilation Unit

Location Quantity Rating
(min.) Type

a) Pre-fabricated 
Control Room's 

Toilet
(Balatubat DPP)

One (1) unit 80 m3/hr Wall Mounted 
Exhaust Fan

Air Conditioning System 

Scope of Work

The Vi/ork 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

All installation works shall include provision of opening for the air 
conditioning unit/s including its mounting brackets.

All electrical materials such as circuit breakers, automatic controls, 
including all power and control wires, supervision, electrical outlets, fittings 
and conduits for interlocking the operation of the indoor units and outdoor 
units shall be included and provided by the Supplier including complete 
system of automatic temperature controls.

The type and quantity of air conditioning equipment to be supplied shall 
be as specified in Clause MW-7.3 (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
• Gold/blue fin condenser

MW'7.4.2 Window Type Air-conditioning

The Window Type Air Conditioning Unit to be supplied and installed in the 
control room 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.

Each unit shall be provided with control switch, automatic and manual 
swing louver control, cool mode, fan mode and automatic.mode. Each unit 
shall be supplied with remote controller and holder capable of controlling 
the various operating modes of the air conditioning unit.

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.
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I MW-7.5

MW-7.5.1

I

Ventilation Unit

Scope of Work

The Supplier shall furnish, deliver, install and test the ventilation system 
equipment complete with all the necessary appurtenances for its efficient 
operation. The scope of supply shall include all mounting supports and 
fixing materials required to complete the installation and ready for 
operation.

MW>7.5.2 Wall-Mounted Exhaust Fan

Thru-the-wall propeller fan shall be provided at the toilet of Balatubat 
DPP.

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-7.6 Installation and Painting

The air conditioning units and exhaust fan 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-7.7 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-7.8 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.
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MW-7.9 Submittal

The Supplier shall submit the type and model of the air conditioning units 
and exhaust fan for the approval of NPC prior to purchase.

MW-8.0 INSPECTION AND TESTS

All tests and inspections (shop test, site test and commissioning) shall be 
carried out in accordance with the requirements specified in Clause GW- 
9.0, Inspection and Tests of the General Works Specifications, relevant 
sections of the specific technical specifications (Civil, Mechanical & 
Electrical Works specifications) and respective test procedures duly 
approved by NPC.

When the generating sets are ready for commercial service, reliability test 
shall also be conducted continuously without major failure for a period of 
twenty four (24) hours or at any programmed/scheduled operating hours 
available at the respective plant site/s which the generating sets and al! its 
associated auxiliaries are required to operate under the norma! working 
conditions of the power plant.

Prior to the tests, the Supplier shall submit five (5) copies of test 
procedures for NPC’s review/approval for all equipment covered by the 
Contract at least forty five (45) calendar days prior to the conduct ot actual 
test, No tests shall be conducted unless relevant test procedures are 
submitted and approved by NPC,

MW-9.0 SPARE PARTS AND TOOLS

Spare Parts and Tools for the generating sets and its auxiliaries shall be 
supplied by the Supplier in accordance with the requirements specified in 
Clause GW-12.0 of the General Works Specification.

The lists of Spares and Tools in a form to be filled up by the Supplier as 
specified in Part II - Technical Data Sheets, are preliminary and subject to 
changes to conform with the final design and model/brand of the pi oposed 
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 orovide tho 
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.

MlW-9.1 Spare Parts

Spare parts shall be provided to ensure reliable operation of the supplied 
equipment for one (1) vear and shall include spares that will be used 
during the Pre-commissioning/Commissioning Test.

NATIONAL POWER CORPORATION V'-MU-.^I



BID DOCUMEfVTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

LuzP19Z1027Se

The Spare Parts List to be submitted with the Bid shall be in a form 
specified in Clause GW-12.1- General Works Specifications or in Part II - 
Technical Data Sheets.

The spare parts listed in relevant Sections/Items of Part II - Technical 
Data Sheets are minimum requirements which the Supplier shall include 
in the spare parts list that contain the recommended spare parts for one 
(l)yearoperation.

WlW-9.2 Tools

The standard and recommended tools for normal/overhaul maintenance 
of the generating sets and associated auxiliary equipment shall be 
supplied for the plant in accordance with the Manufacturer's standard 
practice including those specified/listed in relevant Sections/Items of Part 
II - Technical Data Sheets.

The Supplier shall submit a detailed Tools list with the Bid in a form 
specified in the Bid form and the corresponding brochures/catalogues of 
the respective tools for approval of NPC prior to delivery' at the Plant Site.

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

MW-10.0 PAINTING

The Supplier shall be responsible for the application of protective coating 
of all equipment and materials supplied by the Supplier in accordance with 
the manufacturer’s recommendation or otherwise specified in Clause GW- 
11.0 of the General Works specifications.

The scope shall include adequate supply of touch-up coating which shall 
be used for painting of all supplied equipment and materials that will be 
damaged during shipment, unpacking and installation works including 
surfaces that show signs of corrosion.

Final color to be used for the generating sets and auxiliaries shall conform 
to Manufacturer’s standard, unless otherwise specified. Application of 
painting shall be in accordance with the recommendation of the coating 
manufacturer.

Final Color of the Pedestal or Free Standing type control panel shall 
conform to Munsell No. 5 Y 8/1 or as directed/approved during contract 
stage. Application of painting shall be in accordance with the 
recommendation of the coating manufacturer.

Before any painting is made, all surfaces must be prepared properly, 
removing rust, scale, welding slugs and spatters, grease and encrustation 
of any nature. The various paints to be used shall be of approved quality 
and type.
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MW.11.0 MEASUREMENT OF PAYMENT

Measurement of payment for all mechanical works shall be based on the 
bid price of each item as shown in the Schedule of Requirements - 
Mechanical Works, Section VII of the Bid Document. The cost of each 
item shall cover all works required and described in the pertinent 
provisions of the specifications.

I
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PART VI - TECHNICAL SPECIFICATIONS 

SECTION EW - ELECTRICAL WORKS

CLAUSE NO.

EW-1.0 

EW-2.0
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SECTION EW - ELECTRICAL WORKS

EW-1.0 GENERAL

This section covers the technical and associated requirements for the Supply, 
Delivery, Installation, Test & Commissioning of 1 x 100 kW and 1 x 150 kW 
Modular Diesel Gensets and Associated Electrical Equipment for Minabel 
Dpp and Balatubat DPP Under Package 12.

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.

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:

Minabel Diesel Power Plant

1. Supply. Installation and Test of 1 x 100 kW, 480V, 3-phase, 60Hz 
Modular AC Generator and associated auxiliary electrical equipment 
including grounding materials;

2. Supply, Installation and Test of Generator Control and Protection 
Panel (GCPP) for 1 x 100 kW D/G sets equipped with monitoring, 
metering, control, protection and synchronizing equipment/devices:

3. Supply of One (1) Spare Circuit Breaker for 100 kW D/G Set;

4. Supply. Installation and Test of 1 x 150 kVA, 480V/13.8kV, 3-Phase, 
60Hz Generator Transformer;

5. Supply. Installation and Test of 15 kV Fuse Disconnect Switches with 
Lightning Arrester Combination;

6. Supply and Installation of Bus Conductor and Line Materials and 
Hardware;

NATIONAL POWER CORPORATION Vl-EW-1
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7.

8. 

9.

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

Supply and Installation of Electrical Conduit for Cabling Works; and

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

Balatubat Diesel Power Plant

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

Supply, Installation and Test of 1 x 150 kW, 480V, 3-phase, 60Hz 
Modular AC Generator and associated auxiliary electrical equipment 
including grounding materials;

Supply, Installation and Test of Generator Control and Protection 
Panel (GCPP) for 1 x 150 kW D/G sets equipped with monitoring, 
metering, control, protection and synchronizing equipment/devices;

Supply of One (1) Spare Circuit Breaker for 150 kW D/G Set;

Supply. Installation and Test of 1 x 225 kVA, 480V/13.8kV, 3-Phase, 
60Hz Generator Transformer;

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

Supply, Installation and Test of Bus Conductor and Line Materials and 
Hardware:

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

Supply and Installation of Conduit and Cable Tray System;

Complete Lighting and Power System of the Collapsible Control 
Room;

Dismantling and Relocation of Three (3) Units of Existing Generator, 
Control and Protection Panel (GCPP); and

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.
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EW-3.0

2. Submission of drawings and documents i.e, Equipment 
Manufacturer’s drawings, Operation and Maintenance Manuals, etc.

3. Conduct inspection to verify and assess the extent of the related and 
incidental works needed to implement the project competently and 
efficiently.

The Supplier shall bear full responsibility that the equipment has been 
designed and fabricated in accordance with all codes, standards, and 
applicable governmental regulations and performs under the conditions and 
to the standards specified herein.

The equipment to be furnished shall be complete, with all parts in excellent 
working conditions, of new and high grade materials and produced with first 
class workmanship. All materials though not expressly called for in this 
Specification but are necessary for the complete and proper operation of the 
diesel generator shall be furnished by the Supplier at no additional cost to 
NPC.

CODES AND STANDARD

The equipment furnished shall be In accordance with, but not limited to. the 
latest issues of the following codes and standards, including all addenda, in 
effect at time of purchase order unless otherwise stated in this specification:

ANSI/IEEE American National Standards Institute and/or Institute of 
Electrical & Electronic Engineers
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

UL

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

Transmission and Distribution of Electrical Energy 
AB 1 Molded Case Circuit Breaker
1CS2 Industrial Controls and Systems: Controllers,

Contactors and Overload Relays rated 600Volts 
ICS General Standards for Industrial Control and

Systems
MG-1 Motors and Generators
MG-2 Safety Standard for Construction & Guide for 

Selection, Installation and Use of Electric Motors 
and Generators

Undenvriters Laboratories, Inc. (all parts apply)
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lEC

NFPA

ASTM

ISO

44 Rubber-Insulated Wires and Cables
83 Thermoplastic Insulated Wires and Cables
508A Industrial Control Equipment
1063 Machine Tool Wire (MTW) for Stranded Conductor 

Only

International Electro-Technical Commission
60255 Electrical Relays
60044 Instrument Transformer
60071 Insulation Coordination
60076 Power Transformers, Parts 1-5
60060 High Voltage Test Technique
62271 High Voltage Switchgear and Control Gear
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 Quality System Model for Quality Assurance in 
Design/Development, Manufacture and Testing

9002 Quality System Model for Quality Assurance in 
Production, Installation & Servicing

The latest edition of each standard shall mean the latest edition available at 
the date of contract signing.

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

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 apparerit conflict among standards, codes or this 
specification, the Supplier shall refer the conflict to NPC for written resolution 
before start of fabrication. Final decision regarding the acceptance of 
proposed standards is the prerogative of NPC.

Standards listed in the equipment specification are used mainly for NPC’s 
references. Other internationally known standards however, shall also apply, 
provided such standards are equivalent in all respect to the standard 
prescribed and to the specific requirements described in the individual

NATIONAL POWER CORPORATION Vl-EW-4



I

BID DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUSAT DPP UNDER PACKAGE 12

 LuzP19Z1027Se

equipment specification. The Supplier shall submit copies of such standards 
for NPC’s review and approval.

I

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;

EW-4.2

Type

Rated Continuous Output, kW 
Number of Phase 
Power Factor 
Frequency, Hz 
Angular Speed, rpm 
Voltage, V 
Excitation Class

Allowable Voltage Variations

Other Characteristics

Rotating Field Synchronous AC 
Generator 
100 & 150 
Three (3)

0.8 lagging (min.)
60

1800
Refer to Technical Data Sheets 
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

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 slated. 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.
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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 12*1 not exceeding 30 where:

I2 is the negative phase sequence per unit current

t is the time in seconds.

EW<4.5 Parallel Operation

The generating set/s to be supplied shall be capable of parallel operation both 
at regulation and base load with 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.

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.
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EW-4.7

EW-4.7.1

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.

Generator Rotor

Rotor Core

The rotor core shall be made of one solid forgoing with high mechanical 
strength characteristic and designed to have a large margin between the 
critical and running speeds (both normal and overspeed). The rotor forging 
shall be fully examined by radiographic and ultrasonic techniques to 
determine its soundness.

EW-4.7.2 Rotor Winding

The choice of materials for winding and the design, manufacture and fitting of 
the winding coils shall be such as to prevent and avoid permanent 
deformation of the winding during service, considering the conditions of 
operation. The Supplier shall show how their design of the rotor winding 
accommodates thermal expansion and how damage to insulation is 
prevented in condition of thermal cycling of the rotor considering the rotational 
forces involved. The rotor shall be tested at overspeed and carefully 
inspected before assembling into the stator.
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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 proposai.

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 terrninal voltage of the generator shall be kept within safe limits of the 
AVR during extra ordinary transient or abnormal operating conditions arising 
at governor, generator and/or charging of transmission line. These particular 
conditions shall be guarded by the control. Limiting or protective devices 
shall be included in the supply.

In automatic operation mode, the generator terminal voltage shall 
automatically build-up reaching 95% rated speed and capable of 
synchronization to the grid by synchronizing system.

The AVR shall maintain generator output voltage within + 0.5% for any 
constant load between no load and full load. The regulator shall be totally 
solid state design which includes electronic voltage build-up, volts per Hz 
regulation, three phase sensing, over-excitation protection, loss of sensing 
protection, temperature compensation, shall limit voltage overshoot on startup 
and shall be environmentally sealed.

EW-4.8.3 Design Consideration for Excitation System

The excitation system shall be designed for “manual” and “automatic" voltage 
control with AVR unit. The equipment shall be mounted in the excitation 
cubicles. Voltmeter and ammeter shall be provided for generator DC 
excitation parameters.

All electrical equipment/devices, electronic and control circuits in modular 
form shall operate satisfactorily within the supply voltage limits and tested 
according to the required insulation levels.
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I

All components shall be tropicalized and all printed circuit board for electronic 
circuits shall be sealed with suitable resin resistant for tropical conditions.

EW-4.9 Generator Control and Protection Panel (GCPP)

The Generator Control and Protection Panel to be furnished shall be suitable 
for remote and local operation including indication functions necessary for 
monitoring, metering, control and protection of the diesel generating set/s. 
The GCPP to be supplied shall be designed with Generator Circuit Breaker 
included in the panel. Generator Circuit Breaker mounted on the D/G set 
container is not acceptable. The GCPP will be installed inside the plant's 
existing control room along with the existing GCPP’s.

The Generator Control and Protection Panel shall be equipped with the 
following minimum requirements for the operator interface with the diesel 
engine generator in addition to those specified in the Single Line Diagram.

a. 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. The Supplier may offer different protection scheme 
In which based on his experience is suitable for the specified rating of 
the Diesel Generator set/s.

b. Monitoring and Metering

All indicating instruments shall fulfill the requirements for accuracy 
class 0.2 except for the frequency meter which shall have +0.01 Hz. 
The panel shall be equipped with the following minimum required 
metering devices and indicating instruments:

1. Metering (current, voltage, power (kW, kVAr), energy, 
frequency, power factor) capable to measure single and three 
phase parameters through respective control switches;

2. Event Recorder (to be able to capture the latest events) / Data 
Logger (all data is stored in non-volatile memory so that 
information Is retained even when power to the unit is lost);

3. User Programmable Fault Reports: and
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I 5. Other metering and indicating instrument as specified in 
Mechanical Work Specifications.

c. Synchronizing Module

The panel shall be equipped with functions for manual and automatic 
synchronization and load sharing, selector switch, (automatic, manual, 
and off), and the necessary indicators, metering, and other required 
appurtenances.

The Supplier may offer different synchronizing module in which based 
on his experience is suitable for the specified rating of the Diesel 
Generating sets.

All interface devices and other accessories whether or not expressly called for 
or indicated on the bid drawings but are necessary for the remote control and 
synchronization function of the new diesel generating unit shall be provided 
by the Supplier. All instruments, scales, relay coils contacts and other 
features shall be suitable for the apparatus controlled or for the purpose 
intended.

All DC and AC power supply required for annunciation, control, monitoring 
and protection of the system shall be integrated in the GCPP. The power and 
voltage requirements will be determined by the manufacturer in accordance 
with the ratings and consumption of its equipment/device.

The Supplier may offer a generator control and protection panel with 
proprietary standard design of the manufacturer containing the required 
functions suitable to the offered generating sets.

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,

NATIONAL POWER CORPORATION
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acknowledged and reset buttons. Each alarm relay shall have an auxiliary 
relay with multiple contacts for local alarm and spares. In addition, group 
alarms for engine-generator and transformer shall be available.

The supply voltage for the annunciator system shall be monitored and must 
give an alarm in case of interruption of the alarm equipment power supply. All 
DC and AC power supply required for annunciation, control, monitoring and 
protection of the system shall be an integral part of the GCPP.

EW-4.9.3 Communication Ports

EW-4.9.4

Communication ports shall be provided available in the local pane! of the 
diesel generator sets or 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.

Terminal Blocks

Terminal blocks shall be mounted so as to give easy access for external 
wiring and termination and shall give clear view of the arrangement of the 
cable tails to allow for future extensions and alterations with an approximately 
25% extra terminals per terminal block.

Every terminal point shall have individual and complete identification on the 
wiring diagram.

EW-4.9.5 Nameplate

EW-4.10

The panel shall be provided with adequately sized nameplate made of black 
surface exposing the white core. In addition, each piece of equipment 
mounted on or inside the panel shall also be provided with nameplate for 
easy and convenient identification.

Generator Circuit Breaker

I

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 reiays.

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.
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Means shall be provided for locally closing and tripping electrically operated 
breakers without opening the door of the breaker compartment.

Where applicable, circuit breaker derating factors shall be applied to 
compensate for factors such as ambient temperature, altitude, frequency, duty 
cycle and enclosure loading.

EW-4.11 Equipment Wiring

I
I
I

EW-4.14

EW-4.14.1

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 easiiy 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.

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 Il-Technicai 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.

Inspection and Testing

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
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accordance with NFPA 110 to show it is free from defects and will start 
automatically and could operate efficiently at full load.

The Supplier shall include in his bid the cost of test and commissioning of the 
diesel generating set. Hence, the Supplier shall bear full responsibility that 
the equipment has been properly installed, tested and commissioned in 
accordance with the manufacturer’s recommendation, applicable codes and 
standard required Including all applicable government rules, regulations and 
ordinances!

EW-4.14.2 Shop Test

Routine, design, quality and conformance test and other necessary tests shall 
be performed in accordance with ANSI Standard or equivalent lEC Standard. 
Design tests is required if the equipment is Supplier's new design or previous 
design with significant design changes. In this case, certified test report of 
duplicated production type is acceptable.

The Supplier shall make all preparation for tests and provide the required test 
apparatus and personnel and shall notify NPC in advance of the test 
schedule.

The test methods, measurements and computation shall be in accordance 
with the latest applicable requirements of ANSI and lEC standard and shall be 
submitted for NPC’s approval.

EW'4.14.3 Routine Test

The following Routine Test shall be conducted on the alternator at the
workshop:

a. For the generator armature, generator field, excited armature and exciter 
field:

1. Measurement of Resistance
2. Measurement of Insulation Resistance
3. High Voltage Test

b. Phase Sequence Test and Voltage Balance Check;

c. Open Circuit Characteristics with generator line voltage recorded against 
exciter field current;

d. Short Circuit Characteristics with generator current recorded against 
exciter field current;

e. Voltage Regulation Test to be conducted with AVR in the circuit with 
reactive loads;

Standard Routine Tests as per relevant ISO standard shall be performed.
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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:

a. Documentation for Electrical System such as the following:

1.

2.
3.

4.
5.

Single Line Diagram showing the Diesel-Generator Set and 
related equipment including basic equipment data;
Outiine drawings showing all critical dimensions and weights; 
Schematic and wiring diagram of all power and control circuits 
for the engine-generator set and auxiliary equipment showing 
interconnect points and logic diagrams;
Engine-generator Control and Protection panel;
Section and detail drawings of cable terminations and 
connections.

b. Brochures/Catalogues of the AC Generator and GCPP;

c. Completely filled-out Technical Data Sheets of the AC Generator and
GCPP as indicated in EW-12,3;

d. Service Manuals and Parts Books

1. Operating Instructions - with description and illustration of all 
switchgear control and indicators and engine and generator 
controls and indicators.

2. Parts Books - that illustrates and list all assemblies, sub- 
assemblies and components, except standard fastening 
hardware (nuts, bolts, washer, etc.)

3. Preventive Maintenance Instructions - on the complete system 
that covers the daily, weekly, monthly, bi-annual and annual 
maintenance requirements.

4. Routine Test Procedure - for all electronic and electrical 
circuits and for the main AC generator.

5. Troubleshooting Chart - covering the complete generator set 
showing description of trouble, probable cause and suggested 
remedy.

e. Certified Design and Routine Test Results; and

f. Field Tests to be performed and Certified Test and Inspection Reports
duly signed and witnessed by NPC representative.

I
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EW-5.0 TRANSFORMERS

EW-5.1 General

EW-5.2

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, shail be Overhead-type 
Distribution Transformer and shail be in accordance with the latest revision of 
lEEEStd. C57.12.20.

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 Suppiier's guarantee as to performance and temperature rise. The 
ratings indicated are based on actual load requirements at the service and 
operating conditions specified herein.

EW-S.3.2 Voltage

The transformer to be supplied shall be designed to withstand the over 
voltages for the duration of voitage excursions which may be expected as a 
result of full load rejection of the generator.

EW-5.3.3 Frequency

Frequency for operation shall be 60 Hz.

EW-5.3.4 Overload Requirement

The overload rating and operation shall be in accordance with all cyclic 
loading duties as specified in lEC 60354. The overload capability of any 
auxiliary equipment such as bushings, LTC’s, CT’s, oil expansion tanks, 
leads, etc. shall not be less than the transformer overload rating. If other 
considerations will limit the overload capability of the transformer, the Supplier 
shall specify these limitations in his proposal.

EW-5.3.5 Short Circuit Withstand Capability

The transformer shall withstand the mechanical and thermal stresses 
produced by external short-circuit currents specified in IEEE Std. 57.12.00 
(latest revision)

NATIONAL POWER CORPORATION Vl-EW-15



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

 LuzP19Z1027Se

EW-5.3.6

EW-5.3.7

EW-5.3.8

Transformer Loss Evaluation

Depending on the requirement stated in the Technical Data Sheets, the 
Supplier is required to fill-in all the information for the transformer losses in 
the Technical Data Sheets for the generator step-up and station service 
transformer in order for the NPC to fully determine the most cost effective of 
the proposed transformer(s) to be supplied considering both cost of losses 
and first cost.

Failure of the Supplier to completely fill- in all the information needed for 
proper evaluation by the NPC shall be a ground for rejection of his bid.

The transformer shall be designed for the most economical loss ratio (copper 
loss/iron loss) for the application as specified in the Technical Data Sheets for 
the transformer.

Impedance and Reactance

The impedance and reactance shall be stated in the Proposal.

Audible Sound Level

Sound levels decibels (dB) at rated voltage and frequency for liquid immersed 
generator step-up and station service transformers shall be as below. The 
average sound level of the transformer shall not exceed these values when 
measured in accordance with the conditions outlined in the latest ANSI/IEEE 
C57.12.90 or lEC 60551 for oil-immersed transformers or ANSI/IEEE 
C57.12.91 or lEC 60726 for dry-type transformers.

Equivalent Two-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

EW-5.3.9 Tolerances

The transformer shall be designed and manufactured with tolerances in 
accordance with applicable ANSI/I EC/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 napthenic based mineral oil meeting
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the requirements of the latest ASTM D3487 (Specification of Minerai 
Insuiating Oil Used in Electrical Apparatus).

Insulating iiquid 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 resuits conducted on a DENR-accredited iaboratory shaii 
be submitted to NPC.

EW>5.4 Design and Construction Features

EW-5.4.1 General

EW-5.4.2

The transformer design, manufacture and assembly shall minimize vibration 
and shaii prevent damage by inherent vibration and stress during operation, 
transportation and short circuits.

Cores

Cores for the transformers shaii be constructed of the highest quality, non
aging high permeability grain oriented silicon steel. The steel shall be in thin 
laminations, annealed after cutting and rolied 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 shaii be insuiated with a durabie, heat resistant 
insulation. The cores shall be held firmly by core clamp and brace to ensure 
adequate mechanical strength to support the winding and to withstand without 
damage or deformation, the forces, caused by short circuit stresses, 
transportation or handling to prevent shifting of the core laminations.

The core shall be solidly grounded to the tank and shall be provided with 
approved lifting devices or lifting lugs at suitable points of the core assembly 
for core lifting.

EW-5.4.3 Windings

Windings for transformer shall be of the best modern 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.
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EW-5.4.5

Adequate barriers shall be provided between windings and core and between 
high and low voltage windings. End coils shall have extra protection against 
abnormal line disturbances. Permanent current-carrying joint for splices shall 
be welded or brazed, properly formed and finished, and insuiated to conform 
to the basic Insulation.

Winding conductor shall be free from scars, burrs and splinters and shall be 
uniformly insulated. Permanent current-carrying joint for splices shall be 
welded or brazed, properly formed and finished, and insulated to conform to 
the basic insulation.

The completed assembly of core and coils shall be vacuum dried, 
immediately impregnated and immersed in dry oil. They shall be adequately 
braced to withstand ocean shipment, short-circuit forces and earthquakes.

EW-5.4.4 Bushing

All porcelains used in bushing shall be wet process, homogenous, and free 
from cavities or other flaws. The glazing shall be uniform in color and free 
from blisters, burrs and other defects. All porcelain parts shall be one piece. 
The bushings of the same rating shall be interchangeable.

Bushing up to 110 kV BIL shail 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.

The HV and LV terminations of the generator step-up transformer shall be 
fitted with suitable insulating shroud. The insulating shrouds shall be 
manufactured through dip moulding process and shall be made from flexible 
polyvinyl chloride (PVC) material, suitable for low voltage to high voltage 
applications. The insulating shroud shall be flame retardant, conforming with 
the UL 94 standards. They shall be type tested for electric strength in 
accordance with lEC 60243-1 or approved equivaient standards.

Gasket

Gaskets shall be unaffected by hot insulating oil, retain their resiliency during 
the life of the associated equipment, and be unaffected by weather while 
maintaining oil and gas tightness. Nitrile rubber gaskets are acceptable. 
Gaskets of neoprene and/or any kind of impregnated/bonded cork or cork 
only are not acceptable. Gasket flanges shall have grooves or metal stops to 
prevent over compression of gaskets. All bolted transformer tank or 
accessory openings shall be gasketed.
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EW-5.4.6 Tank

EW-5.4.7

EW-5.4.8

The transformers shall be housed in a steel tank with all permanent joints 
molded, backed up by a sturdy steel structure as required to obtain the 
desired rigidity and strength. The material shall be of high grade steel plate 
having good welding qualities. All seams, flanges, lifting and jacking lugs, 
braces and other parts attached to the tank shall be welded. No rivets shall be 
used. The cover shall be bolted type. The tank shall be able to withstand an 
internal pressure with ofl at operating level.

All openings such as joint between the case and cover, bushings insulation 
mountings, etc., shall have welded on flanges to provide gaskets surfaces 
and allow for bolt holes. No bolts shall pass to the inside of the case and 
cover. Flanges shall have gaskets which will remain oil-tight and will not 
deteriorate under severe conditions. The tank with radiator fitted shall be 
tested for leaks before painting.

For station service transformer, if to be provided, the transformer tank shall be 
made of steel. It shall be of sealed-type construction with a steel cover. The 
tank cover shall be provided with a reusable gasket. The tank cover shall be 
grounded to the tank body using a copper strap adequately sized for the short 
- circuit of the transformer. The tank shall be provided with a tank grounding 
connector located near the base of the tank. The connector shall be eyebolt- 
type, made from tinned copper alloy material, and designed to accommodate 
8 mm2 (AWG No. 8) to 30 mm2 (AWG No. 2) stranded copper conductors. 
Standard support lugs shall be provided on the tank wall for securely 
mounting the transformer on the pole. The type support lug to be provided 
corresponding to the transformer size shall be as shown in IEEE Std. 
C57.12.20, latest revision. Lifting lugs shall be permanently attached near the 
top of the transformer tank to allow for balanced vertical lift. The design of the 
lifting lugs shall incorporate a safety factor of 5. Lifting facilities for the core-oil 
assembly shall be provided.

Radiators

Radiators, if to be provided, shall be bolted to the main transformer tank and 
readily detachable. Isolation valves shall be fitted to the tank to permit radiator 
removal without draining the main tank. Separate filling plugs, air bleed plugs 
and drain plugs shall be fitted to each radiator section. Radiators shall be 
galvanized externally prior to etching and painting. Particular attention shall 
be given to their internal cleaning and painting to ensure that the radiators 
arrive in a serviceable condition. All radiators shall be completely sealed with 
blanking plates and neoprene seals for transport. They shall be thoroughly 
dried before shipment.

Hardware

All energized hardware, i.e., bolts, nuts and washers shall be made of tinned 
copper alloy material such as silicon bronze or equivalent. All other hardware 
shall be hot-dip galvanized.
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I
EW-5.5 Fittings and Accessories

The following transformer accessories shall be included;

1. HV Bushing
2. Oil Level indicator
3. Oil Sampling Plug
4. Oil Drain Valve
5. Oil Temperature Indicator
6. Pressure Relief Valve
7. Lifting Lugs
8. Anchor Bolts
9. Earthing Terminals
10. HV/LV Insulating Shroud

EW*5.6 Equipment and Marking

EW-5.7

The transformer shall be provided with a stainless steel nameplate in 
accordance with the latest standard of IEC60076-1, fitted in a visible position 
showing the information indicated below. The entries on the plate shall be 
indelibly marked.

a. Kind of transformer
b. Number of this standard
c. Manufacturer’s name
d. Manufacturer's serial number
e. Year of manufacture
f. Number of phases
g. Rated power (in kVA or MVA)
h. Rated frequency (in Hz)
i. Rated voltages (In V or kV) and tapping range
j. Rated currents (in A or kA)
k. Connection symbol
l. Short circuit impedance (in %Z)

m. Type of cooling (i.e. OA, ONAN, etc.)
n. Insulation voltage (withstand voltages)
0. Insulating liquid
p. Temperature rise (in "C)
q. Total mass, kg
r. Mass of insulating oil

The minimum recommended dielectric strength of oil filling the transformer 
shall also be engraved on this plate. The rating plate and any other 
instructions or designations shall be in the English language.

Standard and Common Tools

The Manufacturer of transformer shall provide standard/common tools for use 
in the installation of transformer.

NATIONAL POWER CORPORATION
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EW-S.8 Tests

EW-5.8.1

All tests shall be performed as per latest revision of ANSI C57.12.90 Factory 
Test shall include, but not limited to the following:

Routine Test

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

1. Winding Resistance Measurement Test
2. Impedance Voltage and Load Loss Measurement
3. Temperature Rise
4. Lightning Impulse
5. Audible Sound Level
6. Mechanical (Lifting & Moving Devices, Pressure Test)

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. TransformerTums Ratio
11. Dielectric Test
12. No Load and Load Loss Measurement
13. Insulation Power Factor or Dissipation Factor

EW-5.9 Failure to Meet Guarantees

Depending on the requirement staled 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,
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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.

= 2 I(Nl-l) (Num - Nlg) + (Ll) (Llm - Uc)]

Where:

I
S = Amount to be deducted from the Contract Price

Nl-l = Cost of No load losses equivalent to Php 300/Watt 
Nlm = Measured no-load losses expressed in Watt
KI _ Guaranteed no-ioad losses as staled on the Technical DataNlg ■ Sheets

Ll = Cost of Load Losses equivalent to Php 250/Watt
Llm = Measured load losses expressed in Watt
Llg = Guaranteed load losses as stated on the Technical Data Sheets

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 shali promptly provide NPC one (1) original and three (3) 
certified copies of all test data and reports on the transformer.

EW-5.10 Data and Information to be Submitted After Award of Contract

The following documents shall be submitted after award of contract for NPC’s 
review and approval prior to procurement and installation of the supplied 
equipment and materials:

1.

2.

5.

6.

Brochure/Catalogues of the transformer;

Completely filled-out Technical Data Sheets of the transformer as 
indicated in EW-12.3;

Outline drawings of transformer and accessories showing the following:
a. General Dimensional Drawing
b.
c.
d.

Sectional Drawing 
Nameplate Drawing
Marshaling box with connection diagram

Description and instructions covering the installation, operation and 
maintenance of the transformer and accessories;

Duly signed Routine Test Results; and

Field Test to be Performed and Certified Test and Inspection Reports 
duly signed and witnessed by NPC representative.
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EW-6.0 SWITCHYARD EQUIPMENT AND APPURTENANCES

I 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 Fuse Disconnect Switch with Lightning Arrester Combination

This specification covers the supply and delivery of fuse disconnect switch 
with lightning arrester combination for use in various diesel power plants.

The materials furnished shall be in accordance with, but not limited to, the 
latest issues of the Applicable Codes and Standards, including all addenda, in 
effect at time of purchase order unless otherwise stated herein.

EW-6.1.1 Technical Characteristics and Requirements

The fuse disconnect switch to be supplied shall be suitable for high voltage 
transformer acting as an overload protector and a device for opening and 
closing load current. All the metal parts of the fuse disconnect switch shall be 
free from erosion and rust.

Fuse Cut-Out

Fuse cutouts shall be satisfactory use in a tropical climate with high relative 
humidity. The cutouts will be mounted by means of steel brackets on steel 
poles cross arms.

The cutouts are intended for use with buttonhead-type fuse links and must be 
able to accommodate fuse links meeting the interchangeability requirements 
of ANSI standard. The cutouts to be supplied shall include the following:

1. Fuse Support Assembly
2. Fuse Holder Assembly
3. Mounting Bracket
4. Lock Washers

Fuse Link

The fuse link to be supplied shall be universal 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 
porcelain 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-6.2 Bus Conductor and Hardware

This specification covers the technical and associated requirements for 
stranded aluminum bus conductors and line hardware for use in various 
diesel power plant switchyards.

All line hardware/materials shall meet the performance requirements 
appliwtion criteria and manufacturing tolerances passed ANSI CBS. 1-1979 - 
America National Standard for Galvanized Steel Bolts and nuts for overhead 
line construction

EW-6.2.1 Technical Characteristics and Requirements

Describe herein is the general specification of the Bus conductor, line 
materials and equipment to be supplied for this project;

Stranded Conductor

All wires of the stranded conductor shall be concentrically stranded. The 
wires in each layer shall be evenly and closely stranded around the 
underlying 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
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aluminum wires shall lie naturally in their position in the stranded conductor 
and, when the core and/or the aluminum wires are cut, the wire ends shall 
remain in position or be readily replaced by hand and then remain 
approximately in position.

The aluminum shall be of the higher purity commercially obtainable which 
shall not be less than 99.5%. The type of conductor to be supplied shall be 
stated in the Technical Data Sheets and shall be manufactured according to 
the applicable ASTM or equivalent lEC standards.

The completed conductor shall be smooth, free from nick, burrs, aluminum or 
steel particles, dirt and excessive die grease. The conductor shall be 
absolutely free of copper dust and copper particles.

Clamps

Aluminum strain clamps and suspension clamps for aluminum conductor, if 
required in the Technical Data Sheets, shall have its clamp bodies and 
keeper pieces, made of high strength and heat treated cast aluminum alloy. 
Cotter bolts, U-bolts, nuts, and lockwashers 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.
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EW-7.0 POWER, CONTROL AND INSTRUMENTATION CABLES

This specification covers the technical and associated requirements of power, 
control and instrumentation cables, and medium voltage power cable for use 
in switchyards.

All cables shall be designed to withstand the short-circuit condition and 
voltage drop of 3% (max.).

EW-7.1 Technical Characteristics and Requirements

The cables to be supplied shall have insulation levels able to withstand any 
voltage surges which are normally expected to occur in the power system in 
which the cable is to be used, due to switching operations, sudden load 
variations, faults, etc. The medium voltage XLPE power cable and the 600V 
power, control and instrumentation cable to be supplied shall be compliant to 
ICEA S-66-524 or lEC 60502-2 and UL 83, PNS 35, ICEA S-73-532 
specification and requirements of PEC respectively.

The cables shall be selected to withstand without distress any short-circuit 
currents in the conductor and sheath related to the existing fault levels.

The cables and its accessories shall be manufactured to fulfill the 
requirements when operating with full load or at any load factor.

EW-7.1.1 Insulation

EW-7.1.2

Insulation shall be of the type specified in the Technical Data Sheets. 

Jacket

A tough, ozone, low chlorine, heat, flame and moisture-resistant PVC or 
Nylon jacket capable of providing protection against sunlight, acids, alkalis 
and oils shall be furnished for all cables.

EW-7.1.3 Assembly

All multi-conductor cables shall be bundled together with non-hygroscopic 
fillers to assure a smooth circular assembly. A lapped core binding tape shall 
be applied over the assembly.

EW-7.1.4 Application

All cables shall be suitable for installation in cable tray, conduit, trench, 
underground duct in wet and dry locations, and above ground raceway in 
damp and dry locations.
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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 shali 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 shali carry out earth resistivity measurement for the plant site. 
Based on the result of this measurement and the system parameter, the 
appropriate design and the calculation will be determined whether 
impermissible touch and step voltages occur at any place inside plant area 
and at any place 10 m. outside of the plant boundary line which may be 
endangered. These calculations will decide on the provisions for grounding to 
be made with the relevant part of the civil works related to foundations. If the 
calculations proved after the application of all engineering possibility that 
touch and step voltages are still higher than permitted and consequently the 
Supplier managed to design the earthing and grounding grid in such a way to 
obtain the lowest touch and step voltage value, all documents including 
limitation and justification shall be provided to the NPC for approval.

If in case the actual measured resistance of the Supplier-designed and 
installed ground grid is higher than specified in the Technical Data Sheets, 
the Supplier shall install, at no extra cost to the NPC, additional grounding 
rods, mats, grounding electrodes, etc., until the field-measured resistance is 
equal to or less than the specified value.

The ground grid shall be composed of a system of copper conductors buried 
approximately 60 cm. beneath the surface of the earth, excluding crushed 
rock surfacing. Driven ground rods shall be installed at regular intervals and 
connected to the grounding conductor at grid nodes. A minimum of four (4) of 
the specified ground rods must be Installed (one at each comer of the ground 
grid). The Supplier shall determine the spacing of ground grid conductors 
and the total number and location of ground rods and their lengths (single or 
two or more coupled sections).
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EW>8.2 Equipment and Materials Requirements

EW*8.2.1 Grounding Cabies

Grounding cables shall be copper conductor of soft drawn or hard drawn 
concentric stranding bare copper conductor in accordance with the latest 
revision of ASTM B3 and manufactured in accordance with ASTM 
Specification B8 (class B). The copper conductor shall have the 
characteristics'specified in the Technical Data Sheets.

EW>8.2.2 Ground Rods

The ground rod shall be copper-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 abie to sustain the 
earth fauit current.

EW-8.2.6 Equipment Earthing

Transformer Earthing

The transformer shaii be earthed at two points diagonally opposite each 
other. These connections shall be made from two different points of the 
earthing grid.
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Lightning Arrester

Lightning arresters shall be connected to the earthing grid with 50 mm2 tin- 
annealed copper conductor.

Power Cables

The lead sheath or armor (shield) of the MV power cables, if to be provided, 
shall be earthed by connecting a flexible braid to the shield.' This shall be 
done at both ends of each cable. Cable end boxes shall be earthed with 
copper cable connection on one of the mounting bolts.

Lighting Poles

Poles for lighting shall be connected to the earthing grid with 22 mm2tin- 
annealed copper conductor (one connection for each pole).

Other Metallic Structures

Other types of metal structures within the diesel plant area, not mentioned 
thereto, shall be connected to the earthing grid.

Major equipment shall be equipped with at least two (2) terminals or suitable 
grounding pads of adequate size to accommodate at least two fixing screws 
for proper connection to the earthing system.

EW-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 
corners and gate posts.

EW-8.2.9 Pipe Earthing

All piping shall be earthed at all service points in an approved manner.

The conceptual design of the grounding system based on the specified 
conditions shall be referred to the bid drawing.

NATIONAL POWER CORPORATION Vl-EW-29



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
8ALATUSAT DPP UNDER PACKAGE 12

 LuzP1921027Se

The supply shall include special tools, kits and expandable materials necessary 
to weld the grid joints and ground rod connections by exothermic process, 
including reasonable waste to be expected during installations. Standard 
grounding connectors shall be fixed to metal frames by means of bolted clamps.

EW-8.2.10 Cable Tray Earthing

Cable trays and ladders shall be connected to the earthing system at every ten 
(10) meters inten,ral.

EW-8.2.11 Ground Rods

Ground rods shall be driven to a depth such that the top of each rod is at the 
same elevation as the ground grid and shall be bonded to the ground grid 
conductors by suitable exothermic connections.

EW'9.0 conduits and cable trays system

This specification covers the technical and associated requirements for the 
supply, laying and Installation of conduits and cable trays as required within 
the plant complex, including associated fittings, accessories (elbows, tees, 
steps, crossings etc.), supporting racks and brackets and all hardware.

Included in the scope is the supply and embedment of concrete inserts for 
supporting cable tray brackets on walls and provision of openings and 
recesses in walls and floor concrete inserts.

All materials and parts which are not specifically mentioned herein but are 
necessary for the proper laying and installation of conduits and cable trays 
shall be furnished at no additional cost to NPC.

EW>9.1 Technical Requirements and Characteristics

The conduits and cable tray system shall conform to the material and 
fabrication requirements of the specification. All miscellaneous materials 
required for proper installation shall include but are not limited to, the 
following:

a.
b.
c.

d.
e.

Plug and fillers, coupling and bends;
Spacers, inserts and ties for conduits;
Conduit splicing solvent and connector material for uPVC conduit, if 
uPVC conduits are used;
Fire barriers, duct and conduit sealant; and
Cable tray brackets, anchor bolts or expansion bolts, hangers, lock 
washers, shims, etc.

Conduit and cable tray edges shall be reamed and smoothen to avoid 
damage to cable outer sheath during cable installation. The conduits and 
cable trays shall have the following characteristics:
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a. High mechanical strength
b. Corrosion resistant
c. Heat resistant

Conduits

All embedded and concealed in celling conduits, boxes and fitting required for 
the power and control cables including all necessary hardware and 
accessories such as screws, bolls, concrete inserts, clamps, locknuts, 
couplings shall be furnished by the Supplier. The required quantities of 
various items of conduits and associated materials shall be furnished in 
accordance with the installation requirements.

During installation, due precaution shall be taken to protect the conduit and 
threads from mechanical injury. The ends of the conduit shall be sealed in an 
approved manner. Conduit runs shall be sealed by the use of caps and discs 
or plugs. The seals shall be maintained, except during Inspection and tests, 
until the conductor is pulled in. Conduit shall be check to be free from 
obstructions by pulling a wooden mandrel of appropriate size through the 
conduit.

Conduits running in floors and terminating at motors or other equipment 
mounted on concrete bases shall be brought up to the equipment within the 
concrete bases, wherever possible.

All Joints between lengths of conduits and threaded connection to boxes, 
fittings and equipment enclosures shall be made watertight.

Conduits installed outdoors running underground shall be buried to a 
minimum of 0.457 m.

Metallic Conduits (If specified)

Rigid metallic conduits shall be hot-dipped galvanized. The inside of the 
conduit shall have stove enamelled coating to prevent erosion and assure 
smooth wire pulling.

Metal fittings and cover shall have the same property and finish as that of the 
metallic conduits.

Rigid metal expansion Joints, where required, shall be of standard 
manufactured product, of watertight construction, equipped with approved 
means to provide electrical continuity of the conduit runs, zinc-coated, and so 
designed as to prevent damaged to the cables. They shall permit a small 
amount of transverse movement as well as the longitudinal movement.

Non-Metallic Conduits

Where non-metallic conduits are allowed to be used by NPC, it shall be made 
of unplasticized polyvinyl chloride (uPVC) smooth walled Inside and outside, 
coloured red-orange, schedule 40.
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The uPVC conduits shall be non-corrosive and weatherproof, resistant to the 
attacks of acids and alkalis and must have a self-extinguishing property, 
hence shall not support combustion. It shall resist corrosion, rust and scale.

Cable Trays

The Supplier shall furnish and install cable trays, supports and accessories 
for the use of power and control cables as shown on the bid drawing. All 
necessary hardware such as screws, bolts, concrete inserts, clamps, 
supports, fittings and divider strips for the cable trays shall be included.

The cable trays shall be hot-dipped galvanized steel, ladder rung type proper 
for laying installation and shall be manufactured based on the bid drawing. 
Before fabrication, the Supplier shall submit all fabrication and installation 
details for NPC approval.

The cable tray system shall be supported at intervals not exceeding 1.5 
meters unless specifically approved for supports at greater interval.
Cable trays, accessories and fittings shall be free of any rough edges or 
sharp projections, which would cause damage to cables.

Cable trays other than solid bottom trays shall be designed to accept cable 
clamping devices and cable barriers without drilling or welding.

Tray design shall provide for inter-changeability of like parts and easy 
assemblage of the system without the use of special tools.

Cable tray covers shall be solid. The preferred cover-fastening device shall 
require no drilling of the cable tray for installation. Cable tray covers shall be 
attached to the tray with a heavy duty device to permit easy removal and 
replacement. The cover and cover clamp shall be equally suitable for vertical 
and horizontal runs.

Connector plates shall be high pressure rigid plate types, connected by 
ribbed-neck; case hardened plated steel bolts with flanged serrated locknuts, 
locknut with serrated washer or locknut with captive washer. Design shall 
provide for undiminished structural strength of the connection. Hardware for 
use with expansion plates may be different to allow for movement of the tray.

Cable tray shall be electrically continuous and shall be effectively grounded.

Completed cable tray systems shall be rigid and have all components firmly 
bolted and in good electrical contact with the ground grid.

Cable tray supports shall be of heavy-duty reinforced type, hot-dip galvanized 
steel, suitably sized to accommodate the tray system, cables and live loads 
normally experienced during cable installation. The maximum deflection 
between two consecutive supports shall not exceed 7.5 mm for ladder type 
trays.

The steel channel inside the cable trench where power cables will be laid 
shall be installed at every three (3) meters interval.
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EW-10.0

EW-10.1

FACTORY ASSEMBLY AND TESTS 

General

The Supplier shall carry out at his own expenses all tests necessary to ensure 
the satisfactory design and manufacture of all equipment is in accordance 
with relevant ANSI and lEC standard.

All parts shall be properly marked for ease of assembly in the field. Test 
report on design and routine tests performed in accordance with ANSI or lEC 
standard shall be submitted to NPC for evaluation and approval.

The test equipment, test method, measurements and computations shall be in 
accordance with the latest applicable requirements of ANSI and lEC 
standard.

EW-10.2 Shop Test

I

Routine, design, quality and conformance test and other necessary tests shall 
be performed in accordance with ANSi Standard or equivaient lEC Standard. 
Design tests is required If the equipment is manufacturer's new design or 
previous design with significant design changes. In this case, certified test 
report of duplicated production type is acceptable.

The test methods, measurements and computation shall be in accordance 
with the latest applicable requirements of ANSI and lEC standard and shall be 
submitted for NPC’s approval.

EW‘10.3 Other Requirements

The Supplier shall submit the foilowing Factory Test Results:

Generator and Transformer

a. Duly Certified Factory Type Test Results
b. Duly Certified Factory Routine Test Results

Power, Control and Instrumentation Cable

For Power, Control and Instrumentation Cable to be supplied other than those 
type specified in the PEC, the Supplier shall submit the foilowing:

a. Routine Test Results per lEC or equivalent UL standard
b. Manufacturer’s Track Record
c. Brochure with cable ampacity rating including correction factor at 

40#C.

NATIONAL POWER CORPORATION VI-EW-33



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

 LuzP19Z1027Se

I

I

EW-11.0 OTHER SITE REQUIREMENTS

EW-11.1 Job Site Cameras

This specification covers the supply, delivery and installation of job site 
cameras for the use in the monitoring and documentation of construction of 
generating plants/ power barges.

The materials furnished shall be in accordance with, but not limited to, the 
latest issues of the Applicable Codes and Standards, including all addenda, in 
effect at time of purchase order unless otherwise stated herein.

EW-11.1.1 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 
generating plants/ power barges 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 bv 
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 oamera provides monitoring of the 
construction sites. For fuli coverage of the cameras, the job site cameras 
shall be installed in an elevated area within the site while is out of reach of the 
construction equipment. It shall include supports and mounting poles (if 
required) for the ease of the installation.

The job site cameras must have the functionality and adaptability in the 
construction site. It shall have a 100% reliability without affecting the 
implementation.

The Supplier shall ensure that the job site cameras they supply, functions 
correctly and safely. In principle, the installation shall follow that latest modern 
engineering practice, ensure optimum functionality of supply and ensure the 
safety of the construction staff.

Job site cameras shall be subject to the approval of NPC.

All job site cameras shall meet the technical requirements in the 
specifications. It shall have a dust proof and weather resistant protective 
enclosure complying with the technical requirements.
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Technical Requirements:

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/BOQ_______
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.

The Supplier shall provide sufficient number of spare alkaline batteries to 
operate the construction cameras through the entire contract duration. In case 
of contract extension, the required additional batteries shall also be provided 
until contract completion at no additional cost to NPC.

EW-12.0 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.
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EW’12.1 Data and Information to be Submitted with the Proposal

Supplier shall furnish with his proposal the filled-in Section E-1.0 and E-2.0 of 
the Technical Data Sheets.

All information submitted would become part of contract data for successful 
bidder. Any deviation from such data during the implementation stage 
requires NPC’s approval.

EW-12.2 Data and Information to be Submitted During Post Qualification

Supplier shall furnish during the post qualification the filled-in Section E-3.0 to 
E-9.0 of the Technical Data Sheets.

Filled-out data by the Supplier shall only serve as reference by NPC for the 
review and approval of brochures/drawings during implementation stage.

EW-12.3 Data and Information to be Submitted During Implementation

The following shall be the full technical data requirement of equipment 
indicated in Section E-1.0 to E-9.0 of the Technical Data Sheets which shall 
be submitted by the Supplier together with Manufacturer’s brochure/drawings 
during the Implementation stage.

1.0 AC Generator

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

AC Generator
E-1.1 Manufacturer Bv Supplier
E-1.2 Place of Manufacture Bv Supplior
E-1.3 Generator Model By Supplier

E-1.4 Type
Rotating Field Synchronous 
AC Generator, PMG Type 

with AVB

E-1.5
Minimum Rated Power
Output at 0.8 Power Factor, 
kV/

100 150

E-1.6 Duty Continuous
E-1.7 R<ited Voltaoe. V 480
E-1.8 FrsQuencv, Hz 60
E-1.9 Nci. of Phase 3
E-1.10 Windinq Pitch 2/3
E-1.11 Rated Speed 1800

E-1.12 ln:iuIation Class
Class H shall be used for 

both the armature and field 
windinos

E-1.13 Temoeraturc Rise Class F at rated load
E-1.14 Guneralor Winding

Connection
Wye connection 

with neutral
E-1.15 Number of Leads By Supplier
E-1.16 No. of Pole Bv Supplier
E-1,17 No. of Bearina By Supplier

E-1.18 A1 owable Voltage Variations
At the rated kVA, Irequency,
voltage and power factor, the 
generator can operate 
satisfactorily thojqh the
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I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

terminal voltage may vary at 
+ 5.0% of rated value

E-1.19 Winding Temperalure
Detector To be provided

E-1.20 Space 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 Windina To be provided
E-1.2S 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
1.6 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 ofl hr in 
every 12 hrs.

E-1.30 Coolino System Totally Enclosed air cooled
E-1.31 Protection Class IP 23
E-1.32 Sustained Short Circuit 

Capability Yes
Excitatic>n System

E-1.33 Type
Brushless, Separately
Excited, Permanent 

Magnetic Generator (PMG) 
oreouivalent

Automatic voitaoe Keaulator (AVR)
E-1.34 Manufacturer By Supplier
E-1.35 Place of Manufacture By Supplier
E-1.36 Model By Supplier
E-1.37 Type Diaital

a. Capable for Parallel
Operation Yes

E-1.38 Input Reauirements Manufacturer’s Data
E-1.39 Continuous Output Manufacturer's Data
E-1.40 Regulation, % + 0.5% in steady state with

rapid response time
E-1.41 Response Time, ms Manufacturer's Data
I est and Experience Reauirements
E-1.42 Test Reauirement

a. Routine Test to be
Performed Yes

b. Certified Design and
Routine Test Reports to 
be submitted

Yes
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2.0 Generator Transformer

SUPPLY. DELIVERY, INSTALLATION, TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12
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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 BvSuDolier
E-2.4 Minimum Rated Capacity,

kVA 150 225
E-2.5 No. of Phase 3
E-2.6 Rated Voltage

a. Primarv. 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 fa+b). Watts Bv Supplier

E-2.8 Tvoe of Cooling ONAN
E-2.9 Type Two-winding Transformer
E-2.10 Class Outdoor
E-2.11 Percent Overload.% 10

E-2.12 Type of Overload Capability
In accordance to lEC
60354 normal cyclic 

loading
E-2.13 Temperature

a. Ambient Temperature 40‘C
b. Temperature Rise 65 °C

E-2.14 Neutral Solidly ground
E-2.15 Winding Connections

a. H-Windinq Wvo with Neutral
b. X-Windinq Delta

E-2,16 Insulation Level
E-2.17 Nominal Voltaqe Level fkV)

a. H-Windinq 13.8
b. X-Windinq 0.48

E-2.18 Highest Voltage Level fkVl
a. H-WindInq 15
b. X-Windinq 1.2

E-2.19 Basic Impulse Level fkV)
a. H-Winding 95
b. X-Winding 30

E-2.20 Winding Material 100% Copper
E-2.21 Vector Group YNdll
E-2.22 % Impedance at Rated MVA Manufacturer’s Data

E-2.23

Average Audio Sound Level
not more than. dB when 
measure in at the factory in 
accordance with (specify 
applied standard)

Refer to Table specified 
under TS-EW-5.3.8 

(ANSI/IEEE C57.12.90 or 
lEC 60076-10)

NATIONAL POWER CORPORATION
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I

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPUER’S
DATA

E-2.24 Short Circuit Capability In accordance to
ANSI C67.12-2000

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. Creeoaqe lenath, mm 465
f. Color Brown

E-2.26 Coolina
a. Cooling Medium Air and Oil
b. Temoerature

b.1 Temperature of 
cooling air, not to 
exceed

40°C

b.2 Average temperature
of the coolina air 30°C

E-2.27 Temperature Indicator
a. Supply of dial type 

winding temperature 
indicator mounted on the 
transformer for top oil and 
hot soot temoerature

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 Diaaram
E-2.31 Insulatina Oil

a. Insulating Oil shall be
mineral oil in accordance 
with ASTM D3487

Yes

b. Additional Properties
b.1 Min. Flash Point, °C

fASTM D92) 145
b.2 Pour point, max °C

fnot hiaherthan -40
b.3 Kinematic, Viscosity

at 406C Max 12
b.4 Elect. Breakdown limit

flEC 601561 Min. 30
c. Polychlorinated Biphenyls

fPCBsUree Yes
d. Oil Test Results shall be

submitted to NPC (PCB 
analysis and Electrical & 
Physical Testl

Yes

E-2.32 Welaht of Oil. ko Manufacturer’s Data
E-2.33 Total Weiaht. ka Manufacturer’s Data
E-2.34 Dimension Manufacturer’s Data
E-2.35 Ground Terminal Connection Suitable for 100 mm2

copper conductor
E-2.36 Test Reauirements

a. Certified Design and
Routine Test Reports to 
be submitted

Yes
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

b. Routine Tests to be
Performed

Yes

c. Factory Acceptance Test
(Routine) to be witnessed 
bv NPC Reoresentative

Yes

d. Required No. of NPC
Personnel to witness the 
Faclorv Acceotance Test

3

3.0 Generator Control and Protection Panel (GCPP)

I

I

I

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

E-3.1 Manufacturer By Supplier

E-3.2

Each GCPP to be supplied
shall be equipped with 
metering, status, alarm and 
trip indication light,
synchronizing devices,
protect'on relays as shown 
on the bid drawina

Yes

E-3.3 Class (indoor, outdoor) Indoor
E-3.4 Generator Circuit Breaker

a. Manufacturer Bv SuDpiier
b. Modei Bv Supplier
c. Continuous Curent Rating Refer to Single Line 

Diagram
d. Construction Molded Case Circuit 

Breaker

e. Type
Compact with Electronic

Trip Unit and remote 
control functions

f. Symmetrical Current Refer to Single Line
Diagram

E-3.5 Enclosure Details
a. Protection Class IP 44
b. Metal Steel Sheet

Thickness, mm 2
c. Cable Entrance Bottom
d. Dimension(LxWxH).mm Refer to Bid Drawing
e. Weiqht, kq Manufacturer’s Data
f. All materials are non-

hygroscopic to prevent 
funous Growth

Yes

g. The GCPP shall be
provided w/ nameplate Yes

h. An outline drawing
showing details of the 
GCPP enclosure Including 
its components as shown 
on the bid drawing shall 
be furnished by the 
Supplier for approval of 
NPC

Yes

E-3.6 Programmable Logic Controller Included
E-3.7 Metering System

The metering dei^ce to be
provided shall consists of the 
followina:

Yes
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SUPPLY, DELIVERY. INSTALLATION, TEST & 
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER’S
DATA

a. Ammeler Included
b. Voltmeter Included
c. Watt-Hour meter Included
d. Power Factor Meter Included
e. Frequency Included
f. kW Included
a. kVAR Included
h. Runninq Hour meter Included
i. Alternator Winding

Temoerature Included
j. Other engine metering

required as specified In 
Mechanical Soecifications

Included

E-3.6 Monitorinq System
a. An Annunciator Window 

with Common Audio
Alarm & Trio indication for:
a.1. Monitoring of

abnormal conditions 
during operation of the 
system Including
generator and
transformer protective 
devices

Included

a.2. DetecUon of alternator
windinq temoerature Included

b. Data Logger and Event
Recorder Included

c. User Programmable Fault
Reoorts Included

d. PLC Failure, Circuit Breaker 
Status (On. OFF, Trip), 
Enqine Start/Stop, etc.

Yes

e. Other engine monitoring
required in M.2k of the 
MW-TDS shall be Included 
in the GCPP

Yes

E-3.9 Svnchronizinq Svstem
a. Synchronizing device for 

Auto and manual
synchronization

Yes

b. GCPP shall be equipped
with protecUon relays to 
provide signal and alarm to 
protect the D/G set from 
damage durina fault

Yes

E-3.10

The Supplier shall provide all 
the required Generator 
Protection devices for the ail 
the D/G set ratings as shown 
on the Sinqle Line diaoram

Yes

E-3.11 Test Requirement
a. Routine Test to be

Performed Yes
b. Certified Routine Test 

Reports to be Submitted Yes
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4.0 Power, Control & Instrumentation Cable

rTEM 1 DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

15kV P ower Cable
E-4.1 Manufacturer By SuoDlier

E-4.2
Continuous current carrying
capacity of conductor at 90*C 
Operatino Temoerature

Manufacturer's Data

E-4.3 Conductor Cross-Section, 
mmJ 25

E-4.4 Type of cable Sinole Core
E-4.5 Conductor Material Annealed Cooper
E-4.6 Max. Outside Diameter, mm Manufacturer’s Data
E-4.7 Conductor Shape Circular Stranded Wire
E-4.8 Conductor Material Annealed Copper
E-4.9 Insulation

a. Material Cross-linked polyethylene 
fXLPE)

b. Thickness, mm >4.0
E-4.10 Outer coverina/Jacket

a. Material PVC Sheath Jacketino
b. Thickness, mm Manufacturer’s Data
c. Termite Protection

Reaulred Yes
E-4.11 Shielded (ves. no) Yes

a. Type of Shielding Copper Tape Screen
E-4.12 Proyided with Filler and

Binder Tape Yes
buuv power, instrumentation and Control Cable
E-4.13 Manufacturer BySuoolier
E-4.14 Type

a. Power THHN/THWN-2
b. Control & Instrumentation Royal Cord

E-4.15
Continuous current carrying
capacity of conductor at 76'C 
Ooeratino Temoerature

a, THHN/THWN-2 Refer to Single Line 
Diaoram

b. Roval Cord BySuDDlier
E-4.16 Conductor Material Annealed Coooer
E-4.17 Conductor Shape Circular Stranded 

Conductors
E-4.18 Type of Insulation Lead Free. UL-listed PVC

E-4.19 Outer coyering/Jacket
Oil, Chemical and Abrasion
Resistant Tough Polyamide 

(Nylon)

E-4.20
Meets ASTM, UL 83 & 1063,
and PNS 35 Specifications 
and reauirements of PEC

Yes
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SUPPLY. DELIVERY, INSTALLATION, TEST & 
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ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BAUTUBAT DPP UNDER PACKAGE 12

LuzP19Z1027Se

5.0 Bus Conductor and Hardware

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIERS
DATA

Stranded Conductor Reaulrements
E-5.1 Manufacturer By Supplier
E-5,2 Type designation Aluminum Conductor Steel

Reinforced fACSRI
E-5.3 Code Name BySuoplier
E-5.4 Conductor size Refer to Single Line

Dtaoram
E-5.5 Amoacitv, A 270
E-5.6 Outer Lavers

a. Material Aluminum
b. Strandino No. 6
c. Calculated Cross-sectional

Area, mm2 Manufacturer’s Data
d. Coefficient of Elongation
—(/°C) Manufacturer's Data

E-5.7 Core
a. Material Aluminum Clad Steel
b. Strandino No. 1
c. Calculated Cross-sectional

Area, mm2 Manufacturer’s Data
d. Coefficient of Elongation

— (/°C) Manufacturer's Data

E-5.6 Conductor Coefficient of
Linear Expansion d’C) Manufacturer’s Data

uonouctor Hardware
E-5.9 Tension Clamp

a. Type Bolted. U-Bolt
b. Material of Body Aluminum Alloy

E-5.10 Connectors

a. Type
wedge pressure damp for 
stranded conductor
connection

b. Angle and T-connectors 
type

wedge pressure damp for 
stranded conductor
connection

6.0 Grounding System

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPUER’S
DATA

brounaing uno ueslgn criteria
E-6.1 Fault duration, sec. 3
E-6.2 Total fault level (line to

around). kA 8
E-6.3 Ground mat desion resistance 5 Ohms (max.)
E-6.4 Grounding connection Exothermic
E-6.5 Permissible temperature rise

of orid copoer conductor. °C 300
E-6.6 Grid conductor

a. Manufacturer By SuDolter
b. Minimum Size, mm2 100
c. Material tin-annealed copper 

stranded conductor (bare)

E-6.7 Burial depth of grid conductor 
below finished grade, m 0.6

NATIONAL POWER CORPORATION
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ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

Equipment Groundinp
E-6.8 Bondina Conductor (riser)

a. Manufacturer By SuDolier
b. Size, mm2 100, 50&22

c. Material
tin-annealed copper 

stranded conductor with 1.2 
kV PVC Insulation

E-6.9 Ground Rod
a. Manufacturer BySuoolier
b. Type Cooper rod
c. Diameter, mm > 19 mm
d. Length/seclion, m > 3 m

7.0 Fuse Disconnect Switch with Lightning Arrester Combination

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

E-7.1 Manufacturer By Supplier
E-7.2 Class (indoor, outdoor) Outdoor
E-7.3 Rated yoltaoe. kV 15
E-7.4 Nominal system voltage. kV 13.8
E-7.5 Freguencv. Hz 60
E-7.6 BIL. kV 110
E-7.7 Amoere Frame 100
E-7.8 Interruoting Caoadtv. kA 10
E-7.9 Fuse Link

a. Type Universal buttonhead
design

b. Current Rating, A Refer to Single Line 
Diagram

E-7.10 Lighlnino Arrester

a. Type Metal Oxide Varistor 
(MOV), oapless

b. Rated freguencv. Hz 60
c. Nominal system voltage. kV 13,8
d. Duty cycle voltage (rating).

kVrms 12
e. Maximum Continuous

Operating Voltage (MCOV), for 
the arresters having the 
following duty cycle voltage, kV 
rms

8.4

1. Nominal discharge current. kA 10
0. Creeoaoe dLstance. mm 465
h. Supporting brackets, bolts, 

nuts, etc. Yes
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8.0 Spare Parts and Tools

ITEM DESCRIPTION } QTY.1 UNIT PRICE TOTAL
PRICE2

E-8.1
Generator Circuit Breaker for
Generator Control & Protection 
Panel

One Setter 
each Genset 

Ratina per Site
E-8.2

9.0 Job Site Cameras

ITEM DESCRIPTION NPC
REQUIREMENTS

SUPPLIER'S
DATA

E-9.1 Manufacturer Bv SuDplier
E-9.2 Type Time-Lapse Camera
E-9,3 Quantity As specified in the

SOR/BOQ
E-9,4 Control Display Thin-Film-Transistor (TFT)

Llauld Crystal Display (LCD)
E-9.5 Image Sensor

Resolution
At least 1.3

Megapixel CMOS
E-9.6 View Angle At least 110 degrees

viewing angle
E-9.7 Still Image

Resolution 1280x720
E-9.8 Time Lapse Interval 15 minutes/ 

User-programmable
E-9.9 Battery Type Standard AA or AAA Size

Alkaline Batteries
E-9.10 Battery Life At least 120 days of

image recording
E-9,11 Additional Battery

(Spare) To Be Provided
E-9.12 Enclosure IP64 compliant
E-9.13 Storage Memory SDHC
E-9.14 Storage Capacity 32GB
E-9.15 Additional Storage

(Scare)
At least Two (2)

32GB SDHC

Note:

1.

3.

Minimum requirements but the Supplier may increase the specified quantity if 
found not sufficient. Additional spares consumed and/or 
repairs/replacement during the 
Supplier at no cost to NPC.

warranty period shall be
required for 
provided by

any
the

2. Indicated Price shall be used for reference in future purchase orders.

The above list is preliminary which is subject to changes to conform with the 
final design and model/brand of the proposed equipment {per manufacturer’s 
standard).
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SUPPLY. DELIVERY. INSTALLATION. TEST & 
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EW-13.0 MEASUREMENT OF PAYMENT

Measurement of payment for all electrical works shall be based on the bid 
price of each item as shown in the Schedule of Requirements - Electrical 
Worics, Section VII of the Bid Document. The cost of each item shall cover all 
works required and described in the pertinent provisions of the specifications.
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PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS 

TABLE OF CONTENTS

SECTION DESCRIPTION PAGE
DOCUMENTS TO BE SUBMITTED DURING BID OPENING

M-1.0 Diesel Generating Set and Associated Equipment Data Summary VI-TDS(MW)-4
M-2.0 Fuei Consumption Form for Diesei Generating Set VI-TDS(MW)-6

Annex
A.1

Letter of Authorization and Guarantee Statement either from: 1)
Original Equipment Manufacturer (OEM) or 2) Licensee/Agreement 
from OEM as a Licensee or 3) Authorized DIstrlbutor/Dealer 
(accompanied by a Certificate of Authorized
Distributorship/Dealership from the OEM/Licensee of the OEM). If 
from the Licensee, a Certification from the OEM as a Licensee or the 
Licensee agreement must also be submitted), for the Diesei 
Generating Sets.

Attachment
As Annex A.1

Annex
A.2

uiesei Generating set (Engine + AC Generator) Performance Curve”
@ Reference Site Conditions • issued by the
Manufacturer/Assembler/integrator (duly signed with full name) of the 
Diesel Generatina Set Model/Tvoe beina offered

Attachment
As Annex A.2

Annex
A.3

Engine Perfotmance Curve” @ Reference Site Conditions issued by 
the Diesel Engine Manufacturer or. Diesel Generating Set 
Manufacturer/Assembler/Integrator (duly signed with full name) for the 
Diesel Engine Model/Type being offered

Attachment
As Annex A.3

DOCUMENTS TO BE SUBMITTED DURING POST QUALIFICATION BUT NOT
LIMITED TO:

M-3.0 Diesel Engine VI-TDS(MW)-8
M-4.0 Spare Parts VI-TDS(MW)-9
M-4.1 spare parts per unit of IbO kW DG Set During the Warranty Period VI-TDS(MW)-9
M-4.2 Spare Parts per Unit of 100 kW DG Set During the Warranty Period VI-TDS(MW)-10
M-4.3 Spare Parts per Total Units of 150 kW DG Sets Supplied and to be 

Delivered at Balatubat DPP
VI-TDS(MW)-11

M-4.4 Spare Parts per Total Units of 100 kW DG Sets Supplied and to be
Delivered at Minabel DPP

VI-TDS(MW)-12

M-5.0 Standard/Special Tools Vi-TDS(MW)-13
M-5.1 Standard/Special Tools per Total Units of 150 kW DG Set Supplied 

and Delivered at Balatubat DPP
VI-TDS(MW)-13

M-5.1 Standard/Special Tools per Total Units of 100 kW DG Set Supplied
and Delivered at Minabel DPP

VI-TDS(MW)-14
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TABLE OF CONTENTS (ConVd.....)

SECTION DESCRIPTION PAGE

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION
BUT NOT LIMITED TO:

M-6.0 ISO 9001 Certificate of the Manufacturer/Assembler/Integrator
or equivalent for each of the Diesel Generating Set

M-7.0 Standard Certification of the proposed offered model of Diesel
Generating Set from any of the following internationally 
recognized certifying body/organization:

a) Canadian Standard Association (CSA)
b) Underwriter’s Laboratories (UL)
c) Japanese Industrial Standards (JIS)
d) European Commission (CE)
e) Lloyd’s Register (LR)
f) Germanischer 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:

b) Manufacturer/Assembler
c) Model/Type
d) Prime Rated Power
e) Voltage
f) Power Factor
g) Frequency
h) Rated Speed
i) Arrangement and Number of Cylinders

M-10.0 Technical Data for Engine and Auxiliaries See Attached 
Forms on page 
VI-TDSfMW)-17

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 & Commissionina

M-13.0 Serial Nos. of DG set. Engine and Alternator - Submit 5 months 
prior to Test & Commissionino
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1.

2.

3.

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 shali use additional sheets as necessary for any 
other additional information following the format shown herein or by reproducing the 
same.

The data required are technical features and characteristics of the Equipment to be 
provided by the bidder. Bidder’s proposal shall at least be equal or superior to the 
requirements specified by NPC.

Deviation from the requirements indicated in the technical data sheets M-1.0, M-2.0 
and non-submission of the required documents listed as Annexes A 1 A 2 and A 3 
shall be ground for disqualification.

4. All data and information shall be in English language.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS{MW)-3



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

M-1.0

SUPPLY, DELIVERY. INSTALLATION. TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

 LuzP1921027Se

DIESEL GENERATING (DG) SET AND ASSOCIATED 
EQUIPMENT DATA SUMMARY

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S
DATA

M'1.1.1 DG Set (Diesel Engine + AC Generator) -
PRIME DUTY*

Designed, manufactured &
tested in compliance with the 
latest version of the 
standards* iisted below, 
mounted on heavy duty steel 
baseframe with anti-vibrat'on 
pads contained in a sound 
attenuated & weatherproof 
enclosure

M-1.1,2 Manufacturer/Assembler/lntegrator of DG
Set being offered By Supplier 150kW

mokw
M-1.1.3 Brand Name of DG Set being offered By Supplier ISOkW

lOOkW
M-1.1.4 Model of DG Set being offered By Supplier 150kW

100kW
M-1.1.5 DG Set Manufacturer/Assembler/

Integrator Experience, Year 5 (Minimum)
150kW
lOOkW

M-1.1.6 DG set Guaranteed Prime Rated Power
at Reference Site Conditions*& 0,8 Power 
Factor, kW

150 (min.) &
100 (min.)

150kW:
lOOkW:

M-1.1.7 DG set Guaranteed Fuel Rate at
Required DG Power Output & at 
Reference Site Conditions
100% Rated Load, li/kW-hr

0.30 (maximum)
0.30 (maximum)

150kW:
lOOkW:

M-1.1,8 Voltage, V 480 (± 5%)
M-1.1.9 Power factor 0.80 (min.)
M-1.1,10 Frequency, Hz 60
M-1.1.11 No. of Phases, 0 3
M-1.1.12 Rated Speed, RPM 1800
M-1.1.13 Governor Electronic
M-1.1.14 Arrangement & Number of

Cylinders
In-line & 

Multi-cylinder
M-1,1,15 Factory Acceptance Test Yes

NOTES: 1. 
2.

lEC 60034, lEC 60085, IEC60S29, ISO 9001 and ISO 3046
Guaranteed Fuel ConsumpUon which Is more than the specified maximum value will be ground
for rejection of the equipment being offered. *

3 o^nd"00 ,eSS than What /S requ,red wl" be 9round for rejection of the equipment being

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION cm VI-TDS{MW>-4



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST 4 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

 LuzP19Z1027Se

M-1.0 DIESEL ENGINE-GENERATOR AND ASSOCIATED 
EQUIPMENT DATA SUMMARY

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S
DATA

M-1.1.16 Maximum Sound Pressure Level
@ 1-meter distance, dBA

85 150kW-
lOOkW:

M-1.1.17 Maximum Permissible NOx. mg/Nm3 2000 as N02 ISOkW:
lOOkW;

M-1.1.18 Maximum Permissible Sox, mg/Nm3 700 as SO2 150kW:
lOOkW:

M-1.1.19 Maximum Permissible CO, mg/Nm3 500 as CO 150kW:
IflOkW;

M-1.1.20 Particulates, mg/Nm3 200 150kW:
lOOkW:

M-1.1.21 "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 ModelTType 
beino offered

To be
Submitted/Attachment 

as Annex A.2

M-1.2 Diesel Engine
M-1.2.1 Manufacturer By Supplier
M-1.2.2 Manufacturer’s Experience, years . 10
M-1.2.3 Place of Manufacture By Supplier
M-1.2.4 Brand Name of Diesel Engine being

offered By Supplier
M-1.2.5 Model/Type By Supplier

M-1.2.6
Engine Prime Brake Power Output at
Reference Site Conditions, kWm or
BHP

By Supplier

M-1.2.7 "Engine Performance Curve” @
Reference Site Conditions issued by 
the Diesel Engine Manufacturer or 
Diesei Generating Set
Manufacturer/Assembier/Integrator 
(duly signed with fuil name) for the 
Diesel Engine Model/Type being 
offered

To be
Submitted/Attachment 

as Annex A.3

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(MW)-5



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

 • LuzP19Z1027Se

M-2.0 - FUEL CONSUMPTION FOR DIESEL ENGINE-GENERATOR 
SETS

A B** C D* E

DG Set Guaranteed DG Set Guaranteed
Prime Rated Power Fuel Rate at Required No. of 1-Year Cost of

at Prime Rated Power & Cost of operating Fuel
Reference Site at Fuel hours per Consumption,

Conditions Reference Site 
Conditions

year (A X B X C X D)

(Minimum KW) (liters/kilowatt-hour) (PhP/itr) (hrs) (PhP)
150 70.45 3,427

100 70.45 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 Erst three 
decimal numbers will be considered regardless of any number written in the 
fourth decimal number.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION M VI-TOS(MW)-6



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, • DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

 LuzP19Z1027Se

PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING POST-QUALIFICATION
BUT NOT LIMITED TO;

4.

(Sections M-3.0 to M-S.2^

NOTES

The Bidder shall complete this technical data sheet and submit the filled-up forms 
during the post-qualification which shall only serve as reference for the review and 
approval of brochure/drawings during implementation stage. The Bidder shall use 
additional sheets as necessary for any other additional information following the format 
shown herein or by reproducing the same.

The data required are technical features and characteristics of the Equipment to be 
provided by the bidder which shall at least be equal or superior to the requirements 
specified by NPC.

The lists of Spares and Tools {Items 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.

Non submission of the above documents shall be a ground for disqualifications.

Name of Firm Name & Signature of Representative

NATIONAL POWER CORPORATION

Designation

m Vl-TDS(MW)-7



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 160 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

: LuzP19Z1027Se

M-3.0 DIESEL ENGINE

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S
DATA

M-3.1 DIESEL ENGINE
M-3.1.1 1. Manufacturer By Supplier

2. Manufacturer’s 
Experience, vr.

10

M-3.1.2 Place of Manufacture By Supplier
M-3.1.3 Model/Type By Supplier ISOkW

lOOkW
M-3.1.4 Engine Prime Rated Brake

Power at Reference Site 
Conditions. kWm or BHP

By Supplier 1.‘50kW
lonkw

M-3.1.5 Number of Cyiinders By Supplier ISOkW
lOOkW

M-3.1.6 Bore and Stroke, mm By Supplier ISOkW
lOOkW

M-3.1.7 Piston Displacement, L By Supplier ISOkW
lOOkW

M-3.1.8 Piston Speed, m/s By Supplier ISOkW
lOOkW

M-3.1.9 Engine Mean Effective
Pressure, kq/cm2

By Supplier 150kW
lOOkW

M-3.1.10 Compression Ratio By Supplier ISOkW
lOOkW

M-3.1.11 Overall Dimension of
Complete Unit, L x W x H, 
mxmxm

By Supplier ISOkW
lOOkW

M-3.1.12 Maximum Weight of Diesel 
Engine Generator Set on 
Skid, kg

By Supplier ISOkW:
lOOkW:

M-3.1.13 Heat Dissipation including
{Generating set), kj/hr

By Supplier ISOkW:
lOOkW;

M-3.1.14 Factory Acceptance Test • Yes ISOkW-
lOOkW:

Name of Firm Name & Signature of Representative

NATIONAL POWER CORPORATION

Designation

IjJllj VI-TDS(MW)-8



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

 LuzP19Z1027Se

M-4.0 SPARE PARTS 

M-4.1 SPARE PARTS PER UNIT OF 150 KW DG SET DURING THE 
WARRANTY PERIOD (Minimum Requirements as Specified in the 
Technicai Specifications and Manufacturer’s Standard and Recommended 
Spare Parts) ***

iTEM DESCRiPTiON PART NO. MINIMUM QTY.** SUPPLIER’S DATA

M-4.1a Air Filter Element 6 pcs/size

M-4.1b Lube Oil Filter
Element

30
pcs/sizc

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-4.11
other spare parts 
recommended by 
Manufacturer 1 lot

M-4.11.1
M-4.1i.2
M-4.11.3
M-4.11,4
M-4,11.5
M-4.11.6
M-4,11.7
M-4.11.6
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
stanH/trH) tJOTP *7 nfnana i/i_rnc /ttiin t

**
Standard). NOTE #3 of page VI-TDS (MW)‘7.

Quantities may be Increased depending on manufacturer's required 
replacement Intervals.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(MW)-9



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12 

_______________________ LuzP19Z1027Se

M-4.2 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) ***

ITEM DESCRIPTION PART NO. MINIMUM QTY.** SUPPLIER’S DATA

M-4.2a Air Filter Element 6 pcs/size
M-4.2b Lube Oil Filter 

Element
30

pcs/size
M-4.2C Fuel Filter

Element 15 pcs/size '

M-4.2d Water Filter 
Element

6
. pcs/size

M-4.2e Fan Belt 3 pcs/size

M-4,2f Alternator Belt 3 pcs/size
M-4.2g Coolant 4 gallons

M-4.2h

Expected spares
to be consumed 
during the 
performance test

1 lot

M-4.21
Other spare parts 
recommended by 
Manufacturer 1 lot

M-4.21.1
M-4.2L2
M-4.2i.3
M-4.2i.4
M-4.2L5
M-4.2i,6
M-4.21,7
M-4,21,6
M-4.2i.9

M-4.21.10

NOTES:

**

The above list Is preliminary which Is subject to changes to conform with the final 
design and model/brand of the proposed equipment (per manufacturer's 
standard). NOTE #3 of page VI-TDS (MW)-7.

Quantities may be Increased depending on manufacturer's required 
replacement Intervals.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI-TDS(MW)-10



BID DOCUMENTS

SECTION VI-TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION. TEST 4 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

 LuzP19Z1027Se

M-4.3 SPARE PARTS PER TOTAL UNITS OF 150 KW DG SET 

SUPPLIED AND DELIVERED AT BALATUBAT DPP *

ITEM DESCRIPTION PART NO. MINIMUM
QUANTITY** SUPPLIER’S DATA

M-4.3a Fuel Injector
Assembly 2 pcs

M-4.3b Top Overhauling Kit 1 set
M-4.3C Actuator 1 set

M-4.3d Jacket Water Pump
Repair Kit 1 set

M-4.3e Lube Oil Pump Repair
Kit 1 set

M-4.3f
Fan Adaptor &
Accessories Including 
Beartnos

2 sets

M-4.3g Rocker Gear Cover 
Gasket 12 pcs

M-4.3h Thermostat 1 set
M-4.3i Lube Oil Pump Switch 1 set
M-4.3j Hot Water Temp.

Switch 1 set

M-4.3k Turbocharger Repair
Kit 1 set

M-4.31 Exhaust Manifold 
Bellow 1 set

M-4.3m Magnetic Pick-up 1 pc

M-4.3n
Other spare parts
recommended by 
Manufacturer

1 Lot

M-4.3n.1

M-4.3n.2

M-4.3n.3

M-4,3n.4

M-4.3n.5

NOTES:

**

The list Is preliminary which Is subject to changes to conform with the final design 
and model/brand of the proposer/ equipment (per manufacturer's standard} 
NOTE #3 of page VI-TDS (MW)-7. '

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 & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

 LuzP19Z1027Se

M-4.4 SPARE PARTS PER TOTAL UNITS OF 100 KW DG SET 

SUPPLIED AND DELIVERED AT MINABEL DPP *

ITEM DESCRIPTION PART NO. MINIMUM
QUANTITY** SUPPLIER’S DATA

M-4.4a Fuel Injector
Assembly 2 pcs

M-4.4b Top Overhauling Kit 1 set
M-4.4C Actuator 1 set
M-4.4d Jacket Water Pump

Repair Kit 1 set

M-4.4e Lube OH 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-4,41 Lube Oil Pump Switch 1 set
M*4.4j Hot Water Temp.

Switch 1 set

M-4.4k Turbocharger Repair
Kit 1 set

M-4.41 Exhaust Manifold
Bellow 1 set

M-4.4m Magnetic Pick-up 1 pc

M-4.4n
Other spare parts
recommended by 
Manufacturer

1 Lot

M-4,4n.1

M-4.4n,2

M-4,4n.3

M-4,4n.4

M-4.4n.6

NOTES:

**

The list Is preliminary which Is subject to changes to conform with the final design 
and modeUbrand of the proposed equipment (per manufacturer's standard) 
NOTE #3 of page VI-TDS (MW)’7.

Quantities may be increased depending on manufacturer's required 
replacement Intervals.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION Vl-TOS(MW)-12



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

LuzP19Z1027Se

M-5.0 STANDARD/SPECIAL TOOLS
M-5.1 STANDARD/SPECIAL TOOLS PER TOTAL UNITS OF 150 kW 

DG SET SUPPLIED AND DELIVERED AT BALATUBAT DPP 
(Minimum Requirements as Specified in the Technical Specifications and
Manufacturer’s Standard/Recommended Tools)*

ITEM DESCRIPTION NPC
REQUIREMENT

M-5.1a Portable computer {Minimum of Intel 17
Processor, 16GB RAM, 500GB HDD, 
2Ghz, 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 throughout the operating life of 
the genset

1 set

M-5.1a Other tools recommended by the
1 lotManufacturer

SUPPLIER’S DATA

NOTES: + Minimum requirements but the Supplier shall provide/lnelude 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 modeUbrand of the proposed equipment (per manufacturer's standard) 
Refer also to NOTE 113 of page Vl-TDS (MW)-7.

Name of Firm Name & Signature of Representative

NATIONAL POWER CORPORATION ’

Designation
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BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

 LuzP19Z1027Se

M-5.2 STANDARD/SPECIAL TOOLS PER TOTAL UNITS OF 100 kW 
DG SET SUPPLIED AND DELIVERED AT MINABEL DPP
(Minimum Requirements as Specified in the Technical Specifications and 
Manufacturer’s Standard/Recommended Tools)4*

ITEM

M-5.2a

DESCRIPTION

Portable computer (Minimum of Intel 17
Processor, 16GB RAM, 500GB HDD, 
2Ghz, 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 throughout the operating life of 
the genset

NPC
REQUIREMENT

1 set

SUPPLIER’S DATA

M-5.2a Other tools recommended by the
Manufacturer 1 lot

NOTES: + Minimum requirements but the Supplier shall provIdeTinclude 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 
nnal design and model/brand of the proposed equipment (per manufacturer's standard) 
Refer also to NOTE »3 of page VI-TDS (MW)-7.

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

 Lu2P19Z1027Se

PART II - TECHNICAL DATA SHEETS 

MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING THE PROJECT
IMPLEMENTATION BUT NOT LIMITED TO:

(Sections M-6.0. M-7.0. M-8.0. M-9.0. M-10.0 & M-11.0^

NOTES

The Bidder shall complete this technical data sheet/documents and submit the filled- 
up forms during the project implementation (during contract stage). The Bidder shall 
use additional sheets as necessary for any other additional information following to 
the format shown herein or by reproducing the same.

The data required are technical features and characteristics of the Equipment to be 
provided by the bidder. Bidder’s proposal shall at least be equal or superior to the 
requirements specified by NPC. The data provided shall be used as basis for 
evaluation of brochures, drawings and other documents to be submitted for review 
and approval during the project implementation.

1.

2.

3. All data and information shall be in English language.

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT
LIMITED TO:

SECTION DESCRIPTION PAGE
M-6.0 ISO 9001 Certificate of the Manufacturer/Assembler/Integrator 

or equivalent for each of the Diesel Generating Set
M-7.0 Standard Certification of the proposed offered model Diesel

Generating Set from any of the following internationally 
recognized certifying body/organization:

a) Canadian Standard Association (CSA)
b) Underwriter's Laboratories (UL)
c) Japanese Industrial Standards (JIS)
d) European Commission (CE)
e) Lloyd's Register (LR)
f) Germanischer Lloyd (GL)
g) Niippon Kaiji Kyokai (NKK)
h) American Bureau of Shipping (ABS)

----------------------------------------------------------------------------- -------------------------

NATIONAL POWER CORPORATION VI-TDS{MW>15



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

LuzP19Z1027Se

ConVd.
DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT

LIMITED TO: (CONVD.....)

SECTION DESCRIPTION PAGE
M-8.0 Power Derate Curves and Details or Certificate/Statement from

Diesel Generating Set Manufacturer/Assembler/ Integrator that 
the proposed Diesel Engine-Generator Set have no deration at 
Reference Site Conditions.

M-9.0 Manufacturer/Assembler/Integrator’s General Data, Catalogue
and Brochures of model/type of equipment offered and 
published as standard products for the Diesel Generating Set 
which contain the following information:

a) Manufacturer/Assembler
b) Model/Type
c) Prime Rated Power
d) Voltage
e) Power Factor
0 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)-17

M-11.0 Supplier/Manufacturer/Assembler Drawings, Brochures,
Instruction Manuals and other Documents as specified in 
Clause GW-6.3 and other relevant Clauses of the Technical 
Specifications

Name of Firm Name & Signature of Representative Designation
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BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

LuzP1921027Se

M-10.0 DIESEL ENGINE

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S
DATA

M-10.1 DIESEL ENGINE
M-10.1.1 Fuel Rate at Required

Prime Rated Power & 
Reference Site Conditions
DG Set

75 % Rated Load, li/kW-hr By Supplier ISOkW
inokw

50 % Rated Load, li/kW-hr By Supplier ISDkW
lOOkW

25 % Rated Load, li/kW-hr By Supplier i.snkw
inokw

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 Soeed, min.

By Supplier ISOkW
lOOkW

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 ISOkW
lOOkW

M-10.1.6 Heaviest part of DG set for
maintenance, kg

By Supplier ISOkW:
lOOkW:

M-10.1.7 Idling Speed Recommended,
RPM

By Supplier ISOkW
lOOkW

M-10.1.8 Duration of Idling (max.), min. By Supplier ISOkW
100kW

M-10.1.9 Minimum Load @ Normal
Speed. kW

By Supplier ISOkW
lOOkW

M-10.1.10 Maximum Load @ Normal
Speed. kW

By Supplier ISOkW
lOOkW

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION V|.TOS{MW)-17



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION. TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

LuzP19Z1027Se

M-10.0 DIESEL ENGINE (ConVd.....)
ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S DATA

M-10.1.11 Engine Heat Dissipation,
kJ/hr By Supplier ISOkW

lOOkW
M-10.1.12 Engine Mechanical

Efficiency. nm
By Supplier 150kW

innkw
M-10.1.13 Numerical Values for Power

Adjustment Parameters 
(Exponents) for high speed 
per Table 2 of ISO 3046, a, 
m, n, s

By Supplier 150kW
a=
m=
n=
s=
inokw
a=
m=
n=
s=

M-10.1.14 Expected Useful Life of Unit 
@ Prime Rated - Power 
Load. Yrs.

10

M-10.2 LUBRICATING OIL SYSTEM

M-10.2.1 Total Lube Oil System
Caoacity, liters

By Supplier ISOkW
lOOkW

M'10.2.2 Lube Oil Consumption of 
the Enqine, q/kWhr

By Supplier 150kW
lOOkW

M-10.2.3 Lube Oil Pump Capacity. 
m3/hr By Supplier 15f)kW

lOOkW

M-10.2.4 Lube Oil Filter Mesh,
microns By Supplier

M-10.2.5 Lube Oil Filter Type &
Capacity,

Spin-On Full Flow ISOkW:
lOOkW:

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 150kW
lOOkW

M-10.3.2 Starting Voltage. V 24 or 12 150kW
lOOkW

M-10.3.3 Starting Motor Rating, HP By Supplier ISOkW
lOOkW

M-10.3.4 Full Load Cranking
Current, A By Supplier

M-10.3.5 Battery Charqinq Type. By Supplier
M-10.3.6 Battery Charger Charging

rate By Supplier

M'10.3.7 Time of Cranking, sec 30

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 160 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

LuzP10Z1027Se

M-10.0 DIESEL ENGINE (Confc^

ITEM DESCRIPTION NPC
REQUIREMENT SUPPLIER’S DATA

M-10.4 EXHAUST SYSTEM
M-10.4.1 Exhaust Gas Flow, m3/hr By Supplier 1.*50kW

lOOkW
M-10.4.2 Exhaust Gas Temperature, °C By Supplier ISOkW

lOOkW
M-10.4.3 Maximum Allowable Back 

Pressure, mmH20
By Supplier ISOkW

ionkW
M-10.4.4 Exhaust Pipe (nom. Diameter x

length x weight), mm x mm x kg
By Supplier ISOkW

mokw
M-10.4.5 Silencer (nom. Diameter x

length x weight), mm x mm x kg
By Supplier 1F0kW

lOOkW
M-10.4.6 Exhaust Pipe Material, ASTM A106 or as required

M-10.4.7 Silencer Material, ASTM A106 or as required

M-10.5 INTAKE AIR SYSTEM
M-10.5.1 Air Intake Valve (Free Air), m3/hr By Suppiier ISOkW:

lOOkW:
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 1 SOkW:

lOOkW-
M-10.5.5 Charge Air Cooler Type By Supplier

M-10.6 COOLING SYSTEM (Coolant for initial filling shall be provided by Supplier 
per Engine)

M-10.6.1 Total Cooling Water Capacity,
Liters

By Supplier ISOkW
lOOkW

M-10.6.2 Cooling Water Pump Capacity,
m3/hr

By Supplier ISOkW
lOOkW

M-10.6.3 Jacket Water Pump Capacity,
m3/hr

By Supplier ISOkW
lOOkW

M'10,6.4 Radiator Fan Air Flow, m3/hr By Supplier ISOkW
lOOkW

M-10.6.5 Core Material Aluminum ISOkW
lOOkW

M-10.6.6 Radiated Heat to Ambient,
kW/hr

By Supplier ISOkW
100kW

Name of Firm Name & Signature of Representative Designation
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BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

LuzP10Z1O27Se

M-10.0 DIESEL ENGINE (Cant’d...,.)

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S
DATA

M-10.6.7 Expansion Tank Capacity and 
Elevation, if applicable, liters 
and m.

By Supplier

M-10.6.8 Radiator Dimensions (1 x w x
h), m X m X m

By Supplier

M-10.6.9 Recommended cooling water
properties such as ph, 
hardness, TDS, etc., ASTM

PH Value, Dom By Supplier
Total Hardness By Supplier

TDS. Dom By Supplier
Chloride By Supplier

Sulfate. Dom By Supplier
Silica, ma/l By Supplier

Iron, ppm By Supplier
Conductivity. uS/cm By Supplier

M-10.7 FUEL SYSTEM
M-10.7.1 Fuel Feed Pump Capacity, m3/hr By Supplier isnkw

lOOkW
M-10.7.2 Discharge Head of Feed Pump,

m
By Supplier ISOkW

lOOkW
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 Flowmeter for Supply Fuel

Line {Refer to Clause MW-42.8for 
Tech'l. Soecs.l

Included

M-10.7.5.1 Flow Range, m3/h By Supplier ISOkW
lOOkW

M-10.7.5.2 Operating Pressure, kPa By Supplier ISOkW
lOOkW

M-10.7.6 Flowmeter for Return Fuel
Line (Refer to Clause MW-4.2.B for 
Tech’l. Soecs.)

Included

M-10,7.6.1 Flow Range, m3/h By Supplier ISOkW
lOOkW

M-10.7.6.2 Operating Pressure, kPa By Supplier ISOkW
lOOkW

M-10.7.6 Fuel Day Tank CaDacity. m3 1
M-10.7.7 Fuel Day Tank Type 

(Eleyated)
Rectangular or

Approved Shape
M-10.7.8 Fuel Tank Dimensions

(WxLxH), mxmxm
Per Drawings

M-10.7.9 Fuel Tank Plate Material, ASTM A 36
M-10.7.10 Fuel Tank Shell Thickness, mm 5
M-10.7.11 Structural Steel Supports Included

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
8ALATUBAT DPP UNDER PACKAGE 12

 LuzP19Z1027Se

M-10.0 DIESEL ENGINE (Confd.....)

ITEM DESCRIPTION NPC
REQUIREMENT

SUPPLIER’S
DATA

M-10.8 ENCLOSURE
(Weatherproof)

M-10.8.1 Manufacturer By Supplier
M-10.8.2 Max. Sound Pressure Level

® 1-m distance, dBA
85

M-10.8.3 Dimensions (L x W x H), m
X m X m

By Supplier

M-10.8.4 Enclosure Walls Thickness,
mm

2 minimum

M-10.8.5 Enclosure Roof Thickness, 
mm

2 minimum

M-10.8.6 Enclosure Material, ASTM A 36
M-10.8.7 Hinges Material Stainless Steel
M'10.8.8 insulation Materials Oil-water resistant 

and fire retardant 
insulation and sound 
attenuatinq material

M-10.8.9 Total Weight (Genset, 
Auxiliaries & Enclosure), ka

By Supplier

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIAYED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

LuzP19Z1027Se

M-10.0 DIESEL ENGINE (Cont’d.....)

ITEM DESCRIPTION NPC
REQUIREMENT SUPPLIER’S DATA

M-10.9 ENGINE METERING AND
INDICATION

M-10.9.1 RPM Meter (RPM) * Included
M-10.9.2 Hours Run Counter (hours) * Included
M-10.9.3 Oil Pressure (kq/cm2)* Included
M-10.9.4 Oil Temperature (°C) * Included
M-10.9.5 Cooling Water Temp. (°C) * Included
M-10.9.6 Cylinders Exhaust Gas

Temperature (°C)
Optional

M-10.9.7 Batterv Voltaae (V) Included
M-10.9.8 Ready to Start Included
M-10.9.9 Remote Control Position

Indication
Included

M-10.10 ENGINE PROTECTION
AND ALARM

M-10.10.1 Engine Overspeed Included
M-10.10.2 Lube Oil Pressure Low Included
M-10.10.3 Lube Oil Temperature High Included
M-10.10.4 Cooling Water Temp. High Included
M-10.10.5 Cooling Water Temp. Low Ootional
M-10.10.6 Fuel Day Tank Level High Included
M-10.10.7 Fuel Day Tank Level Low Included
M-10.10.8 Batterv Voltage High Included
M-10.10.9 Batterv 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/Remole 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 monltoiing/controt 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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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. • INSTALLATION, TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

 LuzP19Z1027Se

PART II - TECHNICAL DATA SHEETS 

EW- ELECTRICAL WORKS

TABLE OF CONTENTS

SECTION DESCRIPTION PAGE

DOCUMENTS TO BE SUBMITTED DURING BID OPENING VI-TDS(EW)-1
E-1.0 AC Generator VI-TDS(EW)-2
E-2.0 Generator Transformer VI-TDS(EW)-2

DOCUMENTS TO BE SUBMITTED DURING POST QUALIFICATION
(Reference forthe Approval of Manufacturer’s Brochures/ 
Drawinqs)

VI-TDS(EW)-3

E-3.0 Generator Control and Protection Panel VI-TDS(EW)-4
E-4.0 Power, Control and Instrumentation Cables VI-TDS(EW)-4
E-5.0 Bus Conductor VI-TDS(EW)-4
E-6.0 Grounding System VI-TDS(EW)-5

E-7.0 Fuse Disconnect Switch with Lightning Arrester 
Combination VI-TDS{EW)-5

E-8.0 Spare Parts and Tools Vl-TDS(EW)-6

NATIONAL POWER CORPORATION m) Vl-TDS(EW)-I



BIO DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION, TEST S 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

 LuzP19Z1027Se

PART II
TECHNICAL DATA SHEETS 

EW - Electrical Works 

SECTION E-1.0 - E-2.0

1.

2.

3.

Documents to be Submitted during the Bid Opening

The following Technical Data Sheets shall be filled-out and to be submitted with the 
Bid Proposal.

Deviation from the requirements indicated in the Technical Data Sheets shall be 
ground for disqualification.

Full technical data of the equipment are indicated in the Technical Specifications 
(EW-12.3) which will be submitted during the implementation stage for review and 
approval.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

Jllf
VI-TOS(EW)-1



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION. TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

 LuzP19Z1027Se

E-1.0 AC GENERATOR

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-1.1 Manufacturer By Supplier
E-1.2 Place of Manufacture By Supplier
E-1.3 Generator Model By Supplier

E-1.4 Type
Rotating Field Synchronous 
AC Generator, PMG Type 

with AVR
E-1.5 Minimum Rated Power Output

at 0.8 Power Factor, kW 100 150

E-1.6 Duty Continuous
E-1.7 Rated Voltage, V 480
E-1.8 No. of Phase 3
E-1.9 Frequency, Hz 60
E-1.10 Winding Pitch 2/3
E-1.11 Rated Speed 1800

E-1.12 Insulation Class
Class H shall be used for

both the armature and field 
windinos

E-1.13 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 150 225

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, 
Frequencv and Temoerature
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
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY. INSTALLATION. TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

 LuzP19Z1027Se

1.

2.

3.

PART il
TECHNICAL DATA SHEETS 

EW - Electrical Works 

SECTION E-3.0 - E-8.0

Documents to be Submitted during the Post Qualification 
as Reference for the Approval of Manufacturer’s Brochures/Drawings

The following shall be filled-out and to be submitted during the post qualification.

Fllled-out data by the Supplier shall only serve as reference for the review and 
approval of brochures/drawings during implementation stage.

Full technical data of the equipment are indicated In the Technical Specifications 
(EW-12.3) which will be submitted during the implementation stage for review and 
approval.

4. Non-submission of the documents shall be ground for disqualification.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12 

__________ LuzP19Z1027Se

E-3.0 GENERATOR CONTROL & PROTECTION PANEL

fTEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-3.1 Manufacturer By Supplier
E-3.2 Generator Circuit Breaker Molded Case

a. Manufacturer By Supplier
b. Model Bv Supplier
c. Continuous Current

Rating
Refer to Single Line 

Diagram

E-4.0 POWER, CONTROL & INSTRUMENTATION CABLE

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

15kV Power Cable
E-4.1 Manufacturer Bv Supplier

E-4.2
Continuous current carrying
capacity of conductor at 90*0 
Operating Temperature

Manufacturer's Data

E-4.3 Conductor Cross-Section,
mm2 25

E-4.4 Conductor Material Annealed Cooper
E-4.5 Insulation Material Cross-linked polyethylene 

(XLPE)
600V Power, Instrumentation and Contro Cable

E-4.6 Manufacturer By Supplier
E-4.7 Type

a. Power THHN/THWN-2
b. Control & Instrumentation Roval Cord

E-4.8
Continuous current carrying
capacity of conductor at 75*C 
Operating Temperature
a. THHN/THWN-2 Refer to Single Line Diagram
b. Roval Cord Bv Supplier

E-4.9 Conductor Material Annealed Copper

E-5.0 BUS CONDUCTOR

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-5.1 Manufacturer Bv SuDolier
E-5.2 Type designation Aluminum Conductor Steel 

Reinforced fACSR)
E-5.3 Conductor size Refer to Single Line

Diagram
E-5.4 Ampacity. A 270

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(EWH



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12 

_____________ LuzP1921027Se

E-6.0 GROUNDING SYSTEM

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-6.1 Grounding connection Exothermic
E-6.2 Permissible temperature rise 

of grid copper conductor. °C 300
E-6.3 Grid conductor

a. Manufacturer Bv Supplier
b. Minimum Size, mm2 100
c. Material tin-annealed copper 

stranded conductor (bare)
E-6.4 Bonding Conductor

a. Manufacturer Bv Supplier
b. Size, mm2 100, 50 &22

c. Material
tin-annealed copper 

stranded conductor with 1.2 
kV PVC Insulation

E-6.5 Copper Ground Rod
a. Manufacturer Bv Supplier
b. Diameter, mm > 19 mm

I c. Lenqth/section. m > 3 m

E-7.0 FUSE DISCONNECT SWITCH WITH LIGHTNING ARRESTER 
COMBINATION

ITEM DESCRIPTION NPC
REQUIREMENTS SUPPLIER’S DATA

E-7.1 Manufacturer Bv Supplier
E-7.2 Rated voltaoe. kV 15
E-7,3 Frequency. Hz 60
E-7.4 BIL, kV 110
E-7.5 Ampere Frame 100
E-7.6 Interrupting Capacity. kA 10
E-7.7 Fuse Link

a. Type Universal buttonhead 
design

b. Current Rating. A Refer to Single Une Diagram
E-7.8 Lightning Arrester

a. Type Metal Oxide Varistor 
(MOV), gapless

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION 1 VI-TDS(EW)-5



BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY. DELIVERY, INSTALLATION, TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

Lu2P19Z1027Se

E-8.0 SPARE PARTS AND TOOLS

ITEM DESCRIPTION 3 QTY.1 UNIT PRICE TOTAL PRICE2

E-8.1
Generator Circuit Breaker for
Generator Control &
Protection Panel

One Set for each
Genset Rating per 

Site
E-8.2

E-8.3

E-8.4

E-8.5

Note;

1. Minimum requirements but the Supplier may increase the specified quantity if found not 
sufficient. Additional spares consumed and/or required for any repairs/replacement during the 
warranty period shall be provided by the Supplier at no cost to NPC.

2. Indicated Price shall be used for reference in future purchase orders.

3. The above list is preliminary which is subject to changes to conform with the final design and 
model/brand of the proposed equipment (per manufacturer's standard).

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KV/ 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

 Lu2P19Z1027Se

SECTION VII

BID PRICE SCHEDULE
(Schedule of Requirements)

NATIONAL POWER CORPORATION m



BtO OOCUMFNTS

SECTION VI - SCHEDULE OF REQUIREMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST S COMMISSIONING OF 1 X 100 KW 
AND 1 X 150 KW MODULAR DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR MINABEL DPP AND BALATUOAT DPP UNDER PACKAGE 12

SECTION IV - SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

BPS.1 - SUMMARY
SUPPLY, DELIVERY, INSTALLATION, TEST & COMMISSIONING OF 1 X100 KW AND 1 X150 KW MODULAR DIESEL GENSETS AND 

ASSOCIATED ELECTRICAL EQUIPMENT FOR MINABEL DPP AND BALATUBAT DPP UNDER PACKAGE 12

ITEM
NO.

PARTICULARS I u‘-l,Jl-1
1 *• «VM nre«» TOTAL AMOUNT IN FIGURES TOTAL PESO EQUIVALENT

Foreign Currency Phil. Peso

1.0 Balatubat DPP 1 set
2.0 Minabel 1 set

TOTALAMOUNT

A/rtfao

Name of Bidder

Signature of Bidder

ED^ IV-BPS fSUM)-1
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SECTION VI. SCNEOUIE OP (»EQVlREPvFWT8

No.

(A)
A.

A.1

DMCriptfofl of Wortc of

<ej
G€KERATlNOSer(SJ

J!? ^ >• to >« wa-,. air coo-ar. e-amKiie gtjvamor .jrect
■watf'erpTOrf ar^oaur, ana corrwie MsoOatM rouWnitw

k',ake ” 9» trytla-n. tua, *.

POWER TBAHSFQRMERlSt '—

c.
C.1 0

C.J.O

SUB-TOTALA

SUB.TOTALB
JtREHMJCHA^  ̂WORKS -

Fnil°,^.Kl,6rtC’'1'l!l 0t’_ hjMe,,r't '■'«'•«• ci^ciiT.na oiKarconairfnabl«fr»qvlr«a during tha liSTl 
Ztl\ l T”*" "■-Inclualng fuel 0(1 io b. u.ad aurtTg . 
performance teal at actcKbed h Clauta CW-S.O o( the technical tpacIfieaHona.

C.2J

FuelO^TOP^oweileWale^upp^Storage andTranaler Sjatem 
?ar_iTan!''J°™ l,,'^, «p»^ «"pl«e Wim manhop-a. inTei’ aT'd'^cet noatlT'n^rWa lir^m merttow

ro,l^erto,’ ,nc,i,"n9 flMW8 ................ . --

we2'r.tr?a,hrt !"1,9'e'e’*Va'M FP-KFe.. sotwr. cap.cn, rotary harnd pump

leterrorinectson of water toppiy Io raif atora from the domeahc water source

sU;zarow.efs™z;MIrDiuwc^^
aUp^sr;^:er!^r,,t“?.7:N'D'UPvcpiM'Mh8oofci-’50-^
b.3 Gsr« Varvo. 20 mm 0. cast bfooze. screwed eoda. rising stem. Class 150. Itt 
e 4 Cate Va^e, 15 mm 0. cast Dfonje, screwed ends, rising stem. Class 160 -1 pc 
Waste Oil discharge to the oil-water separator.

Smote stacKro-oe. ir-auiahon and assoclalea structural steel supports (as aopficapiet

SUB-TOTAL C

SECTION IV - SCHEDULE OF REQUIREMENTS 
(BIO PRICE SCHEDULE)

BPS.2 - Breakdown of Prices 
X 100 KWMINABEL DIESEL POWER PLANT

aUPOlY. OeiWERY. INSt.ttATICN TEST S COMUlSStONPruO C» I « 100 KW ANO t X 
ISO >W MOOlKAPt OtSEL OCrtSETS AMO ASSOCIATEO ElECTBlCAl E0U*KI£MT FOR 
ir^mAfieu 0P<* *N0 3‘L*T\rflAT pep itnoer pacmge r?

luiPtezriRTS*

QTY..UWT

(C)

1 SM

(D)

UNIT PRICE FOR GOODS AND RELATED SERVICES TO BE SUPPUEO 
FROM AflffDAfl

Unit Price of 
Goods or Sarvlees 
Foreign Currency 

( )"
JIL

Import Duties a 
other Levies 

Ithposed byPhil. 
Govt

(PtiB, Peso!

(F)

Value Added Tu
arid oiher Taxes 
Imposed try PhS. 

Govt
(Phi. Pesol

(G>

Local Transport 
Irom Port to 
Delivery She 

•••(PhR. Peso)

(H)

WT PRICE FOR GOODS AND RELATED SERVICES
TO BE SUPPtICD FROM WITHIN THE PHILIPPIUgg

Unit Price of 
Goods or 
Services 

(PhR. Peso)

(II

value Added 
Tax and other 

Taxes Imposed 
by PhR. Govt 
(PhR. Pesol

(J)

Local Transport fnsm 
Plant 10 Oelhrery She 

•••(PhR. Peso)

(K)

(Amount In Words)

1 Lot

1 Set

lot

[Amount In Words)

TOTAL PRICE

Forex
Currency
(ExC)

(L)

Local Currency 
Portion (PhR. Peso) 
({F*GtH)x C)of 

((iTjfKIxC)

[Ml

,K^ '•''.nr-mr, FtePi*eo-KTmr-.-awasSCSI ceaseTO,------------------------------------------------------------------ 1-----------------------------

. thvnm,rvm,a,sowedtr^p^.„SdwouMccep.-w^s*S0R| sCRsh-perai
jB«w.!h-,rA>.cod.rer..s.rto,a,Counr,c.0^c,airwMw^mSB.aSrtarasiiw I.SCRsh^peral

” ('Ff1 tf Muomeni. fre^i. risrance. elc ip Is Phi ponofentry PT^bllB-ISIM 
•"l>hP,rahnKa(T,av3crt3W,Th,ar„iaoffwto(re!t!r^^(J(BWw^[<MT>>lsfrOTMpb(wtofBntijtoin;iaft(^[()<

(Amount \n Wordtl

Country of Or'gm

*** T<x»i Km cookaa to*

Name of Fimi
------------------------ Na^_and Signature cfAutfiortred Representative

Designation

EDI)



dOCOOJUC*<T$

SCCTtOH VI. SC-tOOLE Of OfOiJ^EMEVTS

No.

(A>

DftseHptiOfi of Wert or Mjleftelt

<B)

A»<ofV3i«oning UMto. Control Room. WWaow ifivenoi lyo*. 5.<00 umr (minimu«.) reoHn^ taoKity 
compieio with con»« foRarM remote) and other necejsary accetsones as Sescnbed In me lechmeal 
soectflrahons ■ndudlng Instatahon worts.

Was htouniea Eihaost Fan lot CortlamenaeO Control Room. 60 mO.mt wal mountM, propeSer type direct 
driven. compleTe wim automatic shutter, moonting accessories and controls

SECTION IV - SCHEDULE OF REQUIREMENTS 
(810 PRICE SCHEDULE)

BPS.2 - Breakdown of Prices 
X 100 KW MINABEL DIESEL POWER PLANT

SUP*\y, KIVERV, W«T*ltAnON TtSt ( CCMkPSSlOWNO 1 X lOO fW A VO \ X 
»» <W UQOUIAR CESEl CEVSrrS A VO ASSOCUTEO flECTRCAL COVtPWEVT FOR 
MiNABn OPP AVO SALATTJflAT DPP l/VOf R PACKAGE t?

Lvr^i9ZmfS«

QTY.-UMTT

iO)

1 S«

OTMER tlECTR1CAL WORK8 
CweraTor Contra and Protection Panel comoiet# wwi ma requkod contra «no
oraection Oavicas, s^fnchroofiinj. drcuif braokff antf oTh«< appurtenances as dascnoed in the T«fin»ca 
Specifications, Techn<a( Data Sneet and as shom on me Qx3 Drawings bicfudii^g instatta^ wonts in me 
Contanenaed Cor'tra Rcom.

ifiiV Pvse D"Sconnect Switch wtn Lgntnog Arrester Combtratton complete «*-th the reoured fuse ftnfc 
txac^ets and accessones as deserted «n the Tecfmicat swcrficatons and Technical Data Sheets as shown 

___ ^ me 6»d pT?we>gs lnc»utfing lnstalfaWnwon»s.

Ppwef. Control & instrvmeniatfon CaVies complete with the required accessones for caWing wo  ̂s~lolmedace 
me suppled equipment to the enstirtg system as described in me Technicaf Specrffcations, Technicaf Data 
Sheet and a^shown on me Bid Drawings including installation works.
Elecwal Conduits requsred for casing works as dwenped m meTechnic^Vpeerficationranrf^nical Dali 
Sheets and as snown on the S*d Drawings IncKiding nsfatjoon works.

TafceOft Seveture co*T»piete wtm the required steel potes. cross arms' braces, bus conduoor. ine 
rnatena'imar^ware. temwiabon k it and other aecesssones as desaSbed in Te^nicaf Specificahons. Technica' 
Data Sheet and as shcpivn on me 6*d Drawings including mtiaitabon works.

S US-TOTAL D

1 Set

(0)

UNIT PftCE FOR GOODS AND RELATED SERVICES TO BE SUPPLIED
 FROM ABROAD

UnltPnceof 
Goods or Servlees 
Foreign Currency

(r

impoa Duties &
other Levies 

Imposed by Phi. 
Govt

fPhl. Peso)

(F)

Pi fC£OA77</Sm

value Added Tax
and other Taies 
Imoosed by Phi. 

Govt
(Phi Pesol

iC)

SHALL BStN LUDED W fTE

Local Transport 
from Port to 
Delve ry Site 

•••(Phi, Peso)

(N)

OStl PRICE FOR 6C>OD8 AND RELATED SERVICES 
TO BE SUPPLIED FROM WTTHTNTHE PKlfPPINES

Unit Price of 
Goods or 
Services 

(Phi Peso)

(1)

1SA.1 ABOVl

Value Added 
Tax and otner 

Taxes Imposed 
by Phi. Govt 
(Phi. Peso)

(J)

Local Transport from 
Plant to DeHvery Site 

•°(Phl, Peso)

(K)

TOTAL PRICE

Forex
Currency
(£<C)

(l)

E.

E.1

£.t.1

E.1.2

~bM
62

6.2.1

E.2,2

CIVIL WORKS

---- ----- ----- - --------
Uemof-ben of affected exisbrig flag pefe and penmeter iightog foundation. 1 Lot

1 Lot **“- — —— - —

1 pc
■ -- ----- ----—

1 pc

1 pe - ....
E.3 Consinjctron rnafena^s nciwdmg anenor/machme bofts for gensets and associated equipment for Ihe provision 

of The foflowir*g;

E.S.1 <4ew uvi^ete lounqanon ror me l x i uy kW gensets (mcKrt'ng cnipptng of concrete siao and demolffton of 
ex»st»r*g structure or apoufterances. if any):

1 Lot

E.3.2
New concrete toundabon for one (l) Gen, Trans'orrers (rfvckjdmg oem©i>»n cf exrshng structure or 
aOtt)rfenar>ces, ft any).;

1 Lot

E.3 3 New concrete foiriaawi ana sirucorral steel (A36J suopohs ana accessories for the Stomse Dayiani 
nciuding shop painting,

t Lot

r<Lnri

SUB-TOTAL E
r J oc*yer» se O' aB «<?Acm*n*-a^ai m at r« oam ^ owm

(Amount In th ovdsi

Locft) Cuhehcy 
Pthtion (Phil. Peso) 
(fP.Q.H) X Cl Of 

((I.J.K) 1 C)

" 11 Jn h» j-n.i y r-1 SCRsh^7prtf

" Co9o'»»«.T»rt,Ff^in«/srice.rt i® loFM twtol..^ P»*wB1TB.1S H)
« LM pne* kt lec® TrsiTOtrtoft. rkyjhc* vKi gfr« ioe« eoP5 to oeFrefy ol h. 9cM3hc«i the Pw pyt o' Miry ToKni si»

Country ol Ongn^

Name cf Firm

FUhOVAt POWSR CORRORATIOV HDD
Name and S»griature cf AuthonzM Representative DesrgnahOrt

vve*»s fifwvj



iODOCwfvrs

SfCtON VI • SCHEDULE Cjt ftEOU«E».^NTS

R«m
Nd.

{A)

_F._
P-1

SECTION IV. SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

BPS.2 - Breakdown of Prices 
1 X 100 KW MtNABEL DIESEL POWER PLANT

5U®*^V DEIPVEBV, WST*U*nOH. TtST « COMLf1 X TOO KW AMD 1 X 
150 KW MODULAR DlESCl CCSSSTS AWO ASSOCIATED QECTRiCAL EOUIPMEVT fOR 
WtaSPl DPR AND BALATUflAT D^P UNDER PACKAGE U

LwiPl«?1«TS*

Dfrscrtpuon Df Wodt or Materials

(B)

OTY.-UWT

IC) iO)

UNir PRICE FOR GOODS AND RELATED SSRV^ES TO SE SUPPLIED 
FROM ABROAD

UNIT PRtCE for goods AND RELATED SERVICES

Unit Price of 
Goods or Services 
Foreign Currency

(r

Import Ouhe* A
other Levies 

Imposed by fmi, 
Govt

(Pfi4, Peso)

Vaiue Aooeo Tex
and ether Taxes 
Imposed by Ph*. 

Govt
(Pha.Peso)

Local Transport 
from Port to 
DetiverySile 

•••(Phi. Peso)

l>iH Price of 
Good* or 
Services 

(PM. Peso)

value Added 
Tax end other 

Taxes imposed 
by Phi. Govt 
fPhi. Peso)

Local Transport from 
Plant to Oefrvery Site 

—(Phi. Peso)

Forex
Currency
(EiC)

local Currency 
Porhori (Phi. Peso) 
((F*C*H) xC)er 

((I*JMC)xC)

(£1 (FI (G1 (H) m IJ) (K) ri % fMl

— --------- --

——
— ----- --------

—

—

---- -----------

TOTAL PRICE

SPARE PARTS AND SPECIALIST AND ARO TOOL
MECHANICAL

F,l,i

a

 b. 
c.

__ D
0

__ r
... 5
____ h
_____i
F.t,2

a.
___ b

c

c

Sparv Parts per Unit of 10S kW Oiesef Cens^ During the Warraniy Pario^ |M^.2: Part H 
Data Sheet!, Mechanical Worki of the Technical Speclflejiion)

^r Ffflef Element (S pct/alie)_______

.ube 01 FfHer Element (SOpce/elte) 
Fuel Finer Element ftSpct/alzc) 
Water Filter Eierwem.
Fen Be*l (5 pcVela e]

1 1«

Aityrrarof Belt (3 pcV»lrel_
Coolant H Cation)

Expectea spa^w w be consume<| (Junog ^perf-^ance test 
Othef epare parra recorrimended by M^utartufer

Spare Paris per Total LFnii* of 100 kW Generating Seta Supplied and Delivered (hM.4: Pan n • 
Technical Data Sheen. Mechanical Work* of the Technical Specification)
Fuel Injector Assembly —^
Top Overhauling Kit

Actuator ■’ ■

2 P« 
1 Sat

Jacket Water Pump Repair Kit 
Lube Oi Pump Repair Kl

Fan AOaptof & Acceiio<te* rchjdn^Jeanng*
R^er Gear Cover Casket
pre'inotta

Lu^Oi Pump Switch
Mot Water Temp. Switch

Tuitxacharger Repair Ki

2 Set*

Exhaust Manifold Benpw 
Magneoc Pick-up
Other epare parts recommenoed by Marrulacturer
Fra oetivefy sife ol ai

tf ^9fe IS a d'saerarcr on fe riir*«rs^jni(a'sets/quart5es tefieeen or arnong lechnca pronflcr and Schedufe of ReovAenvifs (SCR), SOR pravd.
* fiXWersshsierlefaadefeereser'iigfreCajfffyofCwTfvofrfxWetfeeutcrertmaNnair.JaieeB/wi
* CoS efwjevnerKkegN.iwafice pcrtofenty ReNretTB-T5 T!b)

’ lWf^>:>LotirrTO»tMon,r>s/TOanJcr«rtocire«r«tr<Ji}8p«re,c<f*?xtfl*»if»PN[CTe<e-tfyBf>-i()»K«fr«

Country or Ongm

|_F.1.S jManvfacfuref** Speefal/Standard Teel*

NATXDMi POVi'ER COROCRATW

Name cf Fir

3ZI.
Name and Signature of Authcrized Pepresentalive

1__ !___I___ IZ_1_____ ]
Designationr___ i:

[IDi1



BID DOCUVF'JTS

BECTONVt.SCHEDulEOe OgQUIREWENTS

1

SECTION IV. SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

6PS.2 • Breakdown of Prices 
X 100 KW MINABEL DIESEL POWER PUNT

90^y, OClIveAr, INSTAUATON, test S COMMiSSlONtNO o* 1 X 10O KW ANO 1 X 
Ifo KW PAOOULAA 0*ESEL GENSET9 ANO ASSOCWTED ElECTAlCAL EQUiAVENT POA 
UlMASEL PPAAMO 8A4A7TJ0AT tINOCA PACKAGE 1?

Luz^192l02T$«

Kem
No. Otseriptiort of Wort or MstoH«(s QTY.-UWT C

0
D
E

UNIT PRICE FOR GOODS AXO RELATEO SERVICES TO 0E SUPPLIED
FROMAfiRnan

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPlfEO FROM WTWM THE PHlUPPmsS TOTAL PRICE

Unit Pdeeof 
Goods ev Services 
Foreign Currency

( r

import Duties & 
Other Levies 

Imposed by Phi. 
Govt

(Phi. Peso)

value Added Tax
and other Taxes 
Imposed by Phi, 

GovL
(Phfl. Peso)

Local Transport 
horn Port to 
Deivery$ite 

•••(Phi, Peso)

UnfPhcecf 
Coeds or 
Services 

(Phi, Peso)

Value Added 
Tax and other 
Tax« Imposed 
byPhl. Govi 
(Phi. Peso)

Local Transport frorn 
Plant to OeWery Site 

•••(Phi. Peso)

Forei
Currency
(ExC)

Local Currency 
Portjori (Phi. Peso) 
((F*G*N)*C)or 

({I*J*K)x C)
lAl (9> |C) (0) (El ” fn ((3) (Ml m mi ID (Ml

TichnICBl D!ta ShBBh. M«ch!nle»l W9ft» of Ui« Teeh"ltal 5p«iflc*tl0'i|

—

a

KorraWe compvtor (Wrumum of ln(e< 17 Processw, 16GB RAM, SOOG0 HOO, 2Cn2,12'«13.3'screen S<2e anfl 
with the latest pr^-mstaited wHndows operating system compa^bte with manufacturer'yor Suppfiefs software 
needed In programming the genset control setting (compteta with licensed C^ROM drive dongfes pf gense1 
control system) and etecftonic/digital governing system including other digflsl components that regulre 
erduslve programs from the Manufacturer andyor SuppTer with free update throughout the operating fifa ©r 
the gens el

1 Sel

—......b

f4

Other standard tools recommended by the Manufacturer 1 Lot
bH AHte RAK rs (E4.0 Of Part II • Technical Data Sheet EtKtrleal Werfca of the Technical Speciftcetlens)

*---- --------F2.T GtRMtoCiTMit Breaker tor eeRwaWCeirifOi arid Prnt-CTon Panel of ioOkWO'GSet t lot

SUa-TOTAl F
G,

-6’t

a
b
c.

G 2
'gT

MSCEUANEOtfS WORKS

—

—

Job Site Cameras, complete with an the necessary accessories and peripherats. spare / tools. 
Installation and testing for the proper operation and maintenance in accordance with the Specifteetlons 
and Technical Oats Sheets for rha provision of the foftowing:

Construction Cameras (2 Sets), comoiete with the required accessories and pedprierais;
SDifC Memory Cards, comptete w>th the required storage capacity and spares: and,
Aikaime Banenes. comptete w^h the regwired quantities and spares.

1 Lot

viicBlianeous Equlomml and Materials (Clausa UW-9 D of flit Tachnical Spacmcatlons)
1 Lot

Tagging and'orLaoePs for equipment. Valves. Piping, instruments and «s tl*log accessories as desenbed in
Ihe bid docurnents or shown on the drawings. t Lot

G4

”G*5-

Painting for Fuel Oa Pipmg & Equipment Water Pipmg, Waste Oil Piping, its associated valves, fitlmgs. 
supports and other accessories mcKjding touch-up for factory painted equipment and accessqnes as 
desenbed in ihe technical specihcations or shown on the drawings 1 Lot

Conduct eainmg at site of at least four (4) NPC personnel to be conducted by experl's who are 
vncwfedgeabie & tramed by the gensei manufacturer or his'authohred disinputor inef equipment auxCianes, 1 tol

G6 Conduct Teshng & Commrss^mmg me*, lest instruments i other serves as descrOed in the techn<al 
speoheabons. 1 Lot

SUB-TOTAL G

GRAND TOTAL
rrarAntw &ie or ^ M v r« g*? 911*99 sor*
ff AI (J»«areT C71 fre beM«n or y-erfl leeJne* frcMwn sr^ Sc^e<M# SCft shtf

• g>«yt snisr ace>3E fepr»seny>a f»Caryr ct Onori ritf rofflM mavut yvj
** C«f o< tr«rt na/anct.« UD^^P^^ WfTC<e^f>.Pe,5l1o iTB-tS T|ti)

*** U"H Pncf ter L«a Trar-seoftafon. no/anc* tr-3 etw kxM costs rodsif?* t Ge»rtry of IS9 tjooji Pcm ff* P^i pen of nsy le *firf OaKsty sie

Couf^tryo* Qnoo

NarriE of Firm Name and Signature of Auttiorzed Repreeentadve Designation

NAtK>L*l POWEA COAPOAaTION □D



»ODOCtAVNT9

VI • aexouLS or

SECTION IV • SCHEDULE OP REQUrREMENTS 
(BID PRICE SCHEDULE)

6PS.2 • Breakdown of Prices 
1 X 150 KW BALATUBAT DIESEL POWER PLANT

sup^r mi t ccmmow^ cr 1 x ioo nv a^o r x *9
n* ueouuA c^sfL oewicn mc assocutto evcct^cai ro.npAC'vr rc«
MHAiEL *W BJitArVSAT C** U*C(K MOUGC T}

No. OMCitpHoA of Wert et H ■tori «l« OTY.-UWrT
c
0
D
e

UNIT PaiC£ FOR GOOOS ANO REiATED SERVICES TO BE
SUPPUro FROM AftRGAn

UNIT PRICE FOR GOODS AND RELATED SERVICES 
TO BE SUPPlJED FROM WITHIN THF PHTl IPPWES TOTAL PFOCf

Un* Price of 
Goeda or Serview 
Foreign Crirancy

(r

Import Outteed 
other L—rtee 

Impeead try ^ri 
Govt

fPtd Pe»1

Vriue Added Tci 
other Tat ee 

Impoeed^PhR. 
Govt

(Phi Peael

UxWTrwveri 
from Pori la 
OePrery $Jfe 
"iPtri Paw)

OrriPnesef 
Goodsor 
Senrteee 

(Ptri Peae)

Vriue Added 
Tb( ad other 

Tpea liibuAjJ 
by Phi. Govt 
rPtri Pb»1

Ux^ TranepPri from 
nad ID OeRvary $da 

—(CRri Pee}

Fom
Cupancy
(6iC)

Locri Currency 
PorOor>(PM Peso) 
{CF»G>H)tC)er 

(d*3-K)*Cl
(A| i9> IC) (Ol (El ifi IQi (H) It) (J> («> (U
A.
At

SENCAATINO SET|S»
1M bW Artno Pew Output Ucrttor Oi«eel G«w«log m. t900 RPM, tn-fra njb<y«r9«r. 4|0 V.
00 hariz. oqiapped Wth Mtochor^. o* n or air eootor. wlactimK. ^ovamer. 4rael furi IrfaenoA
«e«nd ^amatod and —aObfproof endow ard eompiato wtti aaaoddad acvKary aqi^iart fea kMart^ 
art>9". •T'ema coolrq ty^em. irtolia m mti aihairt gaa w^am. fuel el «»lr ayalem. «amng aydam

ansaaaoriaa aa daK/ltioJ b^lbataiAnfeWiaoAairiena

f Sri

S09.T0TAL A
(Amount In Weedal

a.
9 f

POWtA TAANSFORWEAfS) ----- ---- — --------—bVA Canaranr TiauAjiiiiei. 4BO//13fiaV. 3 fhiaa, 00 Hz eernplato w9i the raqiirad amiapnii 
preiadten retort greunding matanaia and ofrm acvulenancaa aa daacribad ai Ow TadMeal SoadAcahMa 
Tadrted Oda Sheet ard aa do*n on t»<a 6>d Ptoiringi wdudio refdlAon«oria

1 Sri

SUB-TOTAL B
rAmounI In Wrwrial

c.
C.t.0

OTHER MECHANICAL WORKS

-

--- ------
::Fuat oO, Kibricattof «A. (ubriavite. ceetarri. chamkali md ether cenaumabtoe raqultod durtrig the 

tonit flmng. atart>upi, p*^to>t and pie cowmlialonlHg Inctudiryg fuel ell lo be uead during a re^al e* 
peffermanca to«t m daaeribed In Clevaa CW-> 0 of the tachnkaf epedfleatlonc

1 lot

__

—

CJ.o
C2 1

Tii

•
b

c
d

Fuel OH SupptyfDomeeOe Water SupWy Storage end Tranifar Syetom ------ • —Day rank, 10CO lilan capaaty compM* nffh marvel#. irMi and euriec nozae, nozzlea for vent, everKeai, dreiri 
and level gaugareatrdwampW Wth fittinge conned ana tndudv^ Oealtto hoeae end other eceeweriei a* 
regdred »the tedi tub 9>egfieBtwoa
Pfie. frihngt. aicooriv vrives end ether atremrnee for nereennecnen of the supplied equipm  ̂'MvIioq 
regulred exeavaton wyS baJifrtfrq work* aa diejitad In the fedwcri «pecjf>catiorri mw3 riumt on (he tfr 
dravitnoe'
Furi e^ipty'T'Flng to the asDarrie^etevated fust day tanka oompMe with amaaseriee. and Herconnettion 
ptpinq te^rom the generallng sets Ind. fip»fr>rie>a, riiatnera. etc
Intereonnedionofiiiater Biajptyfo radiriera and pr^fabrieatad eentipt room from the dtXMeriic eWer neee

b 1 Wrier Pipe. 79 mm 0 0 (?0 mm N 01, i^/C pi re edi 00 or Oaaa ISO. arxd Id eeaDdatad Fningt. pipe 
■upporitarri other acceasDriee. • $4 Im
b 2 Wrier Pipe. ?0 mm 0 D. (IS mm NO). uPVC P*P*. ech 00 or Oeas ISO, wij Fa aseodried PVngt. pip* 
ajrroria and ethar aceeeeoriea * 8 tm
> 3 Gria Valve, OS mm 0, east bronze, eera'ived and*, tiring stem. Cfeee ISO* fpe 
b 4 Gate Va^e. tS mm 0. esri bronze. anda. tiring riam. Daaa 150-2pca
Warie OH tfaehaiga to the ol water aepriatDr.
Smoke riadi/Dipe. insurriior and aaaodated ftrudvri rieri rimerty (« aecifteaWe\

1 Sri

t lot

SUB-TOTAL C
(Amourri In Wordal

• ce^>ffriwrii|ri9>*<C<u*yof naigWidaegeutfW
** Codoft'MiwiN^lriCjrvic* sfc wto^ pcrtel»«v 6»fabftB>181fe|
•*• lNrPne*«vLee4lTmpcrt8«tnrarBv«0rbo'b«l«b«e«fainoMtf b«0fivwy0f N9eedtbmr«^eola'antryblM9iKwyKb

Nam9 o^Fkrm Name ari4 Sl^nahjre of Authortratf Reo'essfftativa OesiQfiattoA

NATiCNAi &0WC4 COA^OAAtlOM □D



SECT^CN SI. SO-fCUC e*

Rtm
No,

SECTION IV . SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

6PS.2 - Breakdown of Prices 
1 X 150 KW BALATUBAT DIESEL POWER PLANT

tflivfov M^ALLA^XM ttst 4 COUUSVCMMQ C* 1 ■ SCO IW JMD 1 X ISO 
n* ueoJUA «sfi «v«t$ ao assooatsj fUctO'CAi. 6o<j»^*n 
VHAECVe^A*«OAuLTkj«ATC^U*CC1tAAlXA;t 1?

Lw^’B?i07^

DoocHpttofi of Wo<% Of Motoriolo

UNIT PRICE FOR GOODS A/^OREU^TEO SERVICES TO 6E SUPPtieO PROM ABROAD

Unit Prka of 
Good* eo SoFVicos 
Forego CAfTBncy

i r

)rr*port Di/iOOS
othor LoyloQ 

Impowod ^ Ptsi^ 
Govt
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SECTION IV - SCHEDULE OF REQUIREMENTS 
(BIO PRICE SCHEDULE)

6PS.2 • Breakdown of Prices 
1 X 150 KW BALATUBAT DIESEL POWER PLANT
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SECTION IV - SCHEDULE OF REQUIREMENTS 
(BID PRICE SCHEDULE)

BPS.2 • Breakdown of Prices 
1 X 150 KW BALATUBAT DIESEL POWER PLANT
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KVJ 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12
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BIDDING FORMS
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SECTION VIII - BIDDING FORMS

SUPPLY. DEUVERY, INSTALLATION. TEST & 
COMMISSIONING OF 1 x 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINA8EL OPP AND 
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SECTION Vlli - Bidding Forms
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BID DOCUMENTS

SECTION VIII - BIDDING FORMS

SUPPLY, DELIVERY, INSTALLATION, TEST & 
COMMISSIONING OF 1 x 100 KW AND 1 X 1S0 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BAIATUBAT DPP UNDER PACKAGE 12

LuzP19Z1027Se

Standard Form No: NPCSF^OODS-01

Checklist of Technical & Financial Envelope Requirements for Bidders

A. THE 1st envelope (TECHNICAL COMPONENT) SHALL CONTAIN THE FOLLOWING: 
1. Eugibiuty Documents 

a. (Class A)
^ Anyofthefollowing:

• PhilGEPS Certificate of Registration and 
accordance with Section 8.5.2 of tiie IRR;

Membership under Platinum Category in

OR:
• The following updated and valid Class “A’' eligibility documents enumerated under “Annex

A" of the Platinum Membership:
a Registration Certificate from the Securities and Exchange Commission (SEC) for 

corporations, Department of Trade and Indusfry (DTI) for sole proprietorship, or 
Cooperative Development Authority (CDA) for cooperatives;

1 Mayor’s/Business permit issued by the city or municipaiity where the principal place of 
business of the prospective bidder is located, or the equivalent document for Exdusive 
Economic Zones or Areas.
In cases of recentiy expired Mayor’s/Business permits, it shall be accepted together 
with the official receipt as proof that the bidder has applied for renewal within the period 
prescribed by the concerned local government unit, provided that the renewed permit 
shall be submitted as a post qualification requirement in accordance with Section 34.2 
of the Revised IRR of RA 9184.

■ The prospective bidder’s audited financial statements, showing, among others, the 
prospective bidder’s total and current assets and liabilities, stamped ‘received'' by the 
BIR or Its duly accredited and authorized institutions, for the preceding calendar year 
which should not be earlier than two (2) years from the date of bid submission.

■ Tax clearance per Executive Order 398, Series of 2005, as finally reviewed and 
approved by the BIR or as stated under GPPB NPM-039-2014, for Non-Resident 
Foreign Corporation (NRFC) and Non-Resident Alien Not Engaged in Trade or 
Business (NRANETB), a Delinquency Verification Certificate may be submitted as a 
form of Tax Clearance;

OR:
• A combination thereof

^ Statement of all its ongoing government and private contracts if any, whether similar or not 
similar In nature and complexity to the contract to be bid (NPCSF-GOODS-02)

^ The Statement of the bidder’s Single Largest Completed Contract (SLCC) similar to the 
contract to be bid, and whose value, adjusted to current prices using the Philippine Statistics 
Auttiority (PSA) consumer price index, must be at least 50% of the ABC (NPCSF-GOODS-03) 
complete witti the following supporting documents:
1. Contract/Purchase Order
2. Certificate of Acceptance; or Certificate of Completion; or Official Receipt (O.R); or Sales

Invoice
(The Single Largest Completed Contract (SLCC) as 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 
NFC representatives hr verification and validation purposes during post-qualification process.
It shall be a ground for disqualification, If verificalion and validation cannot be conducted hr reasons 
attributable to the Bidder.)

Page 1 of 3

This Checklist of Requirements shall be provided to prospective suppliers/contractors Including ell forms. Suppliers/contractors are 
encouraged to consult this checklist before submitting their proposals on the deadline for foe submission and receipt of offers.
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SECTION VIM - BIDDING FORMS

SUPPLY. DELIVERY, INSTALLATION. TEST & 
COMMISSIONING OF 1 x 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

LuzP1921027Se

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 Line of Credit {CLC) at least equal to ten percent 
(10%) of the ABC, Issued by a Universal or Commercial Bank; If the Bidder opted to submit a 
Committed Line of Credit (CLC), the bidder must submit a granted credit line valid/effective at 
the date of bidding.

b. (Class B)
^ For Joint Venture (if applicable), any of the following:

• Valid Joint Venture Agreement (NPCSF-GOODS-05)
OR

• Notarized statements from all the potential joint venture partners stating that they will enter 
into and abide by the provisions of the JVA, if awarded the contract

^ Certification from the relevant government office of their country stating that Filipinos are 
allowed to participate in their government procurement activities for the same item/product (For 
foreign bidders ciaiming eligibiiity by reason of their country's extension of reciprocai rights to 
Filipinos)

2. Technical Documents

y Bid Security, any one of the following;

• Bid Securing Declaration (NPCSF-GOODS-O6c)
OR

• Cash or Cashier’s/Manager’s check issued by a Universal or Commercial Bank - 2% of 
ABC;
OR

• Bank draft/guarantee or irrevocable letter of credit issued by a Universal or Commercial 
Bank: (NPCSF-GOODS-O6a) - 2% of ABC;
OR

• Surety Bond callable upon demand issued by a reputable surety or insurance company 
(NPCSF-GOODS-O6b) - 5% of ABC, with

■ Certification from the Insurance Commission as authorized company to issue surety
> Duly signed, completely filled-out and notarized Omnibus Sworn statement (Revised) (NPCSF- 

GOODS-07), complete with the following attachments:

• For Sole Proprietorship:

■ Special Power of Attorney

• For Partnership/Corporation/Cooperative/Joint Venture:

■ Document showing proof of authorization (e.g.. duly notarized Secretary’s Certificate, 
Board/Partnership Resolution, or Special Power of Attorney, whichever is applicable)

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

Page 2 of 3

This Checklist ol Requirements shall be provided to prospective suppllers/contrectors Including all forms. Suppliers/contractors ere 
encouraged to consult this checklist before submitting their proposals on the deadline for the submission end receipt of offers.
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SECTION VIII - BIDDING FORMS

SUPPLY, DELIVERY, INSTALLATION. TEST & 
COMMISSIONING OF 1 x 100 KW AND 1 X ISO KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

LuzP19Z1027Se

Standard Form No: NPCSF-GOODS-01

^ Complete eligibility documents of the proposed subcontractor, if any

B. THE 2nd envelope (FINANCIAL COMPONENT) SHALL CONTAIN THE FOLLOWING:
^ Duly signed Bid Letter indicating the total bid amount in accordance with the prescribed form 

(NPCSF-GOODS-08)
y Duly signed and completely filled-out Schedule of Requirement (Section VII) indicating the unit 

and total prices per item and the total amount in the prescribed Price Schedule form.
^ For Domestic Bidder claiming for domestic preference:

• Letter address to the BAG claiming for preference

• Certification from DTI as Domestic Bidder in accordance with the prescribed forms provided

CONDITIONS:

1. Each Bidder shall submit one copy of the Prst and second components of its Bid. NPC may request additional hard copies 
and/or elecironic copies of the Bid. However, failure of the Bidders to comply with the said request shall not be a ground for 
disquBlificalion.

2. In the case of foreign bidders, the eligibilHy requirements under Qass ’A' Documents (except for Tex Clearance) may be 
substituted by the appropriate equivalent documents, if any. Issued by the country of the foreign bidder concerned. The 
eligibility requirements or statements, the bids, and all other documents to be submilled to the BACmustbein English. If the 
eligibility requirements or statements, the bids, end all other documents submitted to the BAG 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, toe foreign government agency authorized to translate documents, or a registered 
translator In the foreign bidder's country; and shall be authenticated by the appropriate Philippine foreign service 
establishment/post or the equivalent office having jurisdiction over the foreign bidder’s affairs in the Philippines.
These documents shall be accompanied by a Sworn Statement In a form presented by the GPPB stating that the documents 
submitted are complete and authentic copies of the original, and all statements and Information provided therein are true and 
conect. Upon receipt of the said documents, the PhilGEPS shall process the same In accordance with the guidelines on the 
Government of toe Philippines - OfTidal Merchants Registry (GoP-OMR).

3. A Bidder not submitting bid for reason that his cost estimate Is higher then the ABC. Is required to submit his letter of non- 
participalion/regret supported by corresponding detailed estimates. Failure to submit the two (2) documents shall be 
understood as acts that tend to defeat the purpose of public bidding without valid reason as slated under Section 69.1.(i) of toe 
revisedIRRofR.A. 9184.

Page 3 of 3

This Checklist of Requirements shall be provided to prospective suppllers/contractors Including all forms. Suppllers/contractors are 
encouraged to const/# this checklist before submitting their proposals on the deadline for the submission end receipt of offers.
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SECTION VIII - BIDDING FORMS
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DPP AND BALATUBAT DPP UNDER PACKAGE 12
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Standard Form Number NPCSF'GOODS-02

List of All Ongoing Government and Private Contracts Including Contract Awarded But Not Yet Started

Business Name 
Business Address

Name of Contract/
Project Cost

a. Owner’s Name
b. Address
c. Telephone Nos.

Nature of Work

Bidder’s Role a. Date Awarded
b. Date Started
c. Date of Completion or 

Contract Duration/ Date 
of Delivery

Value of Outstanding 
Works / Undelivered 

PortionDescription %

Government

Private

Total Cost

The bidder shall declare in this form alt his on-going government and private contracts Including contracts where the bidder (either as indrviduat 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 declaraUon will be a ground for disqualification of bid.

Note: This statement shall be supported with the following documents for all the contract{s) stated above which shall be submitted during Post-qualification:
1. Contract/PurchaseOrderand/orNoticeofAward
2. Certification coming from the project owner/client that the performance is satisfactory as of the bidding date.

Submitted by

Designation
Date

(Printed Name & Signature)
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Standard Form Number NPCSF~GOODS-03

The Statement of the bidder’s Single Largest Completed Contract (SLCC) similar to the contract to be bid
Business Name 
Business Address

Name of Contract
a. Owner’s Name
b. Address
c. Telephone Nos.

Nature ofWoiK

Contractor's Role

Description

a. Amount at Award
b. Amount at Completion
c. Duration

a. Date Awarded
b. Contract Effectivlty
c. Dale 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 Contracl/Purchase Order and any of the following: Certificate of Acceptance: orCertificaleof Completion: or Official Receipt (O.R): or 

Sales Invoice for the contract stated above shall be submitted during Bid Opening.

Submitted by

Designation
Date

(Printed Name & Signature)
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Standard Form Number: NPCSF-GOODS-04

NET FINANCIAL CONTRACTING CAPACITY (NFCC)

A. Summary of the Supplier's/Distributor's/Manufacturer's assets and liabilities on the basis 
of the income tax return and audited financial statement for the immediately preceding 
calendar year are:

Year 20
1. Total Assets
2. Current Assets
3. Total Liabilities
4. Current Liabilities
5. Net Worth (1-3)
6. Networking Capital (2-4)

B. The Net Financial Contracting Capacity (NFCC) based on the above data is computed 
as follows:

NFCC = [(Current assets minus current liabilities) x 15] minus the value of all 
outstanding or uncompleted portions of the projects under ongoing contracts, 
including awarded contracts yet to be started coinciding with the contract for this 
Project.

NFCC = P

Herewith attached is certified true copy of the audited financial statement, stamped 
“RECEIVED" by the BIR or BIR authorized collecting agent for the immediately preceding 
calendar year.

Submitted by:

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, (civil status)
a resident of

authorized representative of

That both parties agree to Join together their capital, manpower, equipment, and other 
resources and efforts to enable the Joint Venture to participate in the Bidding and Undertaking of 
the hereunder stated Contract of the National Power Corporation.

NAME OF PROJECT CONTRACT AMOUNT

That the capital contribution of each member firm;

NAME OF FIRM CAPITAL CONTRIBUTION
1. P
2. P

That both parties agree to be jointly and severally liable for their participation in the 
Bidding and Undertaking of the said contract.

That both parties agree that and/or____________ _______________________ shall
be the Official Representative/s of the Joint Venture, and are granted full power and authority to 
do, execute and perform any and all acts necessary and/or to represent the Joint Venture in the 
Bidding and Undertaking of the said contract, as fully and effectively and the Joint Venture may 
do and if personally present with full power of substitution and revocation.

That this Joint Venture Agreement shall remain in effect only for the above stated 
Contract until terminated by both parties.

Name & Signature of Authorized 
Representative

Official Designation

Name of Firm

Name & Signature of 
Authorized Representative

Official Designation

Name of Firm

1.
Witnesses

2.

(Jurat]
[Format shall be based on the latest Rules on Notarial Practice]
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Standard Form Numban NPCSF-GOODS-O6a

FORM OF BID SECURITY (BANK GUARANTEE)

WHEREAS, Waffle of Bidder)
submitted his bid dated (Date) 
Bid’).

________(hereinafter caiied “the Bidder^) has
for the fname of orolectl (hereinafter called “the

ofKNOW ALL MEN by these presents that We /Name of Bank)______________________
{Name of Country)_______________ having our registered office at_______________________
(hereinafter caiied “the Bank” are bound unto Nationai Power Corporation (hereinafter caiied “the 
Entity") in the sum of famount In words & figures as prescribed In the bidding documents! for 
which payment weli and truiy to be made to the said Entity the Bank binds himself, his 
successors and assigns by these presents.

.day of. 20SEALED witti the Common Seal of tfie said Bank this _

THE CONDITIONS of this obligation are that:

1) if the Bidder withdraws his Bid during the period of bid validity specified in the Bidding 
Documents; or

2) if the Bidder does not accept the correction of arithmetical errors of his bid price in 
accordance with the Instructions to Bidder; or

3) If the Bidder, having determined as the LCB, fails or refuses to submit the required tax 
clearance, latest income and business tax returns and PhilGEPs registration certificate 
within the prescribed period; or

4) if the Bidder having been notified of the acceptance of his bid and award of contract to 
him by the Entity during the period of bid validity;
a) fails or refuses to execute the Contract; or

b) fails or refuses to submit the required valid JVA, if applicable; or

c) fails or refuses to furnish the Performance Security In accordance with the 
Instructions to Bidders;

we undertake to pay to the Entity up to the above amount upon receipt of his first written 
demand, without the Entity having to substantiate its demand, provided that in his demand the 
Entity will note that the amount claimed by it is due to the occurrence of any one or combination 
of the four (4) conditions stated above.

The Guarantee will remain in force up to 120 days after the opening of bids or as it may be 
extended by the Entity, notice of which extension(s) to the Bank is hereby waived. Any demand 
in respect of this Guarantee should reach the Bank not later than the above date.

DATE

WITNESS

SIGNATURE OF THE BANK, 

SEAL

(Signature. Name and Address)
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Standard Form Number: NPCSF-G00DS-06b

BOND NO.:

FORM OF BID SECURITY (SURETY BOND)

_______________ DATE BOND EXECUTED:____

By this bond, We (Name of Bidder)_______ (hereinafter caiied the Principal") and (Name
of Surety) ______________ of (Name of Country of Surety)_______________ , authorized to
transact business In the Phiiippines (hereinafter caiied "the Surety") are heid and firmiy bound 
unto National Power Corporation (hereinafter caiied "the Empioyer") 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 tmly to be made. we. the said Prindpal and Surety bind 
ourselves, our successors and assigns. Jointly and severally, firmly by these presents.

SEALED with our seals and dated this .day of. 20

WHEREAS, the Principal has submitted a written Bid to the Employer dated the______ day of
____________ 20______ , for the_____________________(hereinafter called "the Bid").

NOW, THEREFORE, the conditions of this obligation are:

1) if the Bidder vwtiidraws his Bid during the period of bid validity specified in the Bidding 
Documents; or

2) if the Bidder does not accept the correction of arithmetical errors of his bid price in 
accordance with the Instructions to Bidder; or

3) if the Bidder, having determined as the LCB, falls 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 tiie Entity during the period of bid validity:
d) fails or refuses to execute the Contract; or

e) fails or refuses to submit the required valid JVA, if applicable; or

f) fails or refuses to furnish the Performance Security in accordance with the 
Instructions to Bidders;

then this obligation shall remain In full force and effect, otherwise it shall be null and void. 

PROVIDED HOWEVER, that the Surety shall not be:

a) liable for a greater sum than the specified penalty of this bond, nor

b) liable for a greater sum that the difference between the amount of the 
said Principal's Bid and the amount of the Bid that is accepted by the 
Employer.
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Standard Form Number: NPCSF-GOODS-O6b 
Page 2 of 2

This Surety executing this instrument hereby agrees that its obligation shall be valid for 120 
calendar days after the deadline for submission of Bids as such deadline is stated in the 
Instructions to Bidders or as it may be extended by the Employer, notice of which extension(s) to 
the Surety is hereby waived.

PRINCIPAL SURETY

SIGNATURE(S). SIGNATURES(S),

NAME(S) AND TITLE(S).

SEAL

NAME(S).

SEAL
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SUPPLY, DEUVERY, INSTALLATION. TEST & 
COMMISSIONING OP 1 x 100 KW AND 1 X ISO KW 
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BALATUBAT DPP UNDER PACKAGE 12
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Standard Form No: NPCSF-GOODS-06C

REPUBLIC OF THE PHILIPPINES)
CITY OF_______________________) S.S.

BID-SECURING DECLARATION
SUPPLY, DELIVERY. INSTALLATION, TEST & COMMISSIONING OF 1 x 100 KW AND 

1 X150 KW MODULAR DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR MINABEL DPP AND BALATUBAT DPP UNDER PACKAGE 12.

LuzP19Z1027Se

To: National Power Corporation
BIR Road cor. Quezon Ave.
Diliman, Quezon City

/AVe1. the undersigned, declare that:

1. I/We understand that, according to your conditions, bids must be supported by a Bid 
Security, which may be in the form of a Bid-Securing Declaration.

2. I/We accept that: (a) I/we will be automatically disqualified from bidding for any 
contract with any procuring entity for a period of two (2) years upon receipt of your 
Blacklisting Order; and, (b) I/we will pay the applicable fine provided under Section 6 
of the Guidelines on the Use of Bid Securing Declaration, within fifteen (15) days 
from receipt of the written demand by the Procuring Entity for the commission of acts 
resulting to the enforcement of the Bid Securing Declaration under Sections 23.1 (b), 
34.2, 40.1 and 69.1, except 69.1 (f) of the IRR of R.A. 9184; without prejudice to 
other legal action the government may undertake.

3. I/We understand that this Bid-Securing Declaration shall cease to be valid on the 
following circumstances:

(a) Upon expiration of the bid validity period, or any extension thereof pursuant to 
your request;

(b) / am/we are declared Ineligible or post-disqualified upon receipt of your notice 
to such effect, and (i) I/we failed to timely file a request for reconsideration or (ii) 
I/we filed a waiver to avail of said right;

(c) / am/we are declared as the bidder with the Lowest Calculated and Responsive 
Bid, and I/we have furnished the performance security and signed the Contract.

IN WITNESS WHEREOF, I/we have hereunto set my hand this____day of____
20____at___________ . Philippines.

[Name and Signature of Bidder’s Representative/ 
Authorized Signatory]

[Signatory's legal capacity]
Affiant

fJuratl
[Format shall be based on the latest Rules on Notarial Practice]

I Select one and delete the other. Adopt same Instruction for similar terms throughout the document.
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SECTION VIII -- BIDDING FORMS

SUPPLY. DELIVERY. INSTALLATION. TEST & 
COMMISSIONING OF 1 x 100 KW AND 1 X 160 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

LuzP19Z1027Se

Standard Form No: NPCSF-GOODS-07

Omnibus Sworn Statement {Revised)

REPUBLIC OF THE PHILIPPINES)
CITY/MUNICIPALITY OF_____  )S.S.

AFFIDAVIT

I, [Name of Affiant], of legal age, [Civil Status], [Nationality], and residing at [Address of Affiant], 
after having been duly sworn in accordance with law, do hereby depose and state that:

1. [Select one, delete the other]
[If a sole proprietorship:] I am the sole proprietor or authorized representative of [Name of 
Bidder] with office address at [address of Bidder];
[If a partnership, corporation, cooperative, or joint venture:] I am the duly authorized and 
designated representative of [Name of Bidder] with office address at [address of Bidder];

2. [Select one. delete the other]
[If a so/e proprietorship:] As the owner and sole proprietor, or authorized representative of 
[Name of Bidder], I have full power and authority to do, execute and perform any and all acts 
necessary to participate, submit the bid, and to sign and execute the ensuing contract for 
[Name of the Project] of the [Name of the Procuring Entity], as shown in the attached duly 
notarized Special Power of Attorney;
[If a partnership, corporation, cooperative, or Joint venture:] I am granted full power and 
authority to do. execute and perform any and all acts necessary to participate, submit the bid, 
and to sign and execute the ensuing contract for [Name of the Project] of the [Name of the 
Procuring Entity], as shown In the attached [state title of attached document showing proof of 
authorization (e.g„ duly notarized Secretary’s Certificate, Board/Partnership Resolution, or 
Special Power of Attorney, whichever Is applicable;)];

3. [Name of Bidder] is not ‘‘blacklisted" or barred from bidding by the Government of the 
Philippines or any of its agencies, offices, corporations, or Local Government Units, foreign 
govemment/foreign or international financing institution whose blacklisting rules have been 
recognized by the Government Procurement Policy Board, by itself or by relation, 
membership, association, affiliation, or controlling Interest with another blacklisted person or 
entity as defined and provided for in the Uniform Guidelines on Blacklisting;

4. Each of the documents submitted In satisfaction of the bidding requirements is an authentic 
copy of the original, complete, and all statements and information provided therein are true 
and correct;

5. pvlame of Bidder] is authorizing the Head of the Procuring Entity or its duly authorized 
representative(s) to verify all the documents submitted;

6. [Select one. delete the rest:]
[If a sole proprietorship:] The owner or sole proprietor is not related to the Head of the 
Procuring Entity, members of the Bids and Awards Committee (BAC). the Technical Working 
Group, and the BAC Secretariat, the head of ftie 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 ttie Bids and Awards Committee 
(BAC), the Technical Working Group, and the BAC Secretariat, the head of the Project 
Management Office or the end-user unit, and the project consultants by consanguinity or 
affinity up to the third civil degree;
[If a corporation or Joint venture:] None of the officers, directors, and controlling stockholders 
of /Name of Bidder] is related to the Head of the Procuring Entity, members of the Bids and 
Awards Committee (BAC), the Technical Working Group, and the BAC Secretariat, the head 
of the Project Management Office or the end-user unit, and the project consultants by 
consanguinity or affinity up to the third civil degree;

7. [Name of Bidder] complies with existing labor laws and standards; and

8. [Name of Bidder] Is aware of and has undertaken the responsibilities as a Bidder in 
compliance with the Philippine Bidding Documents, which Includes:

a. Carefully examining ail of the Bidding Documents;
b. Adcnowledging 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 indirecUy, 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 9ie duty to deliver certain goods or services, to the 
prejudice of the public and the government of the Philippines pursuant to Article 315 of Act 
No. 3815 8.1930, as amended, or the Revised Penal Code.

IN WITNESS WHEREOF. I have hereunto set my hand this __ day of ___, 20__ at
___________ , Philippines.

[Insert NAME OF BIDDER OR ITS AUTHORIZED 
REPRESENTATIVE]

[Insert signatory's legal capacity]
Affiant

fJuratl
[Format shall be based on the latest Rules on Notanal 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:

Having examined the Bidding Documents including Bid Bulletin Numbers [insert 
numbers! the receipt of which is hereby duly acknowledged, we, the undersigned, offer to 
perform SUPPLY, DELIVERY, INSTALLATION, TEST & COMMISSIONING OF 1 x 100 KW 
AND 1 X ISO KW MODULAR DIESEL GENSETS AND ASSOCIATED ELECTRICAL 
EQUIPMENT FOR MINABEL DPP AND BALATUBAT DPP UNDER PACKAGE 12 (
LuzP19Z1027Se) In conformity with the said Bidding Documents for the sum of potai Bid amount in
words and figurasi____________ __________________Or such other sums as may be ascertained
in accordance with the Schedule of Prices attached herevnOi 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 vrith your written 
acceptance thereof and your Notice of Award, shall be binding upon us.

We understand that you are not bound to accept the Lowest Calculated Bid or any Bid you 
may receive.

We certify/confirm that we comply with the eligibility requirements pursuant to the Bidding 
Documents.

We likewise certify/confirm that the undersigned, [for sola propHatorships, insart: as the owner
and sole proprietor or authorized representative of fNama of sidderi ______________ has the full
power and authority to participate, submit the bid, and to sign and execute the ensuing contract,
on the latter’s behalf for the iName of Project}____ '______ of the National Power Corporation [for
partnarahlps, corporations, cooparatlvas, or Joint vanturss, Insart; iS granted full power and authority by the
fNama of Bidder]_________ ______________________to participate, submit the bid, and to sign
and execute the ensuing contract on the latter’s behalf for iName of Pmieetl_____________ 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] pn the capacity of]

Duly authorized to sign Bid for and on behalf of.
[name of bidder]
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Bank Guarantee Form for Advance Payment

To: THE PRESIDENT
National Power Corporation 
BIR Road cor. Quezon Ave. 
Diliman, Quezon City

[name of Contract]

Gentlemen and/or Ladies:

In accordance with the Advance Payment Provision, of the General Conditions of Contract, 
fname end address of Suopiiori (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 fname of the unlversai/commerdai bank}, as instructed by the Supplier, agree 
unconditionally and irrevocably to guarantee as primary obligator and not as surety merely, 
the payment to the PROCURING ENTITY on its first demand without whatsoever right of 
objection on our part and without its first claim to the Supplier, in the amount not exceeding 
famount of guarantee In figures and words!.

We further agree that no change or addition to or other modification of the terms of the 
Contract to be performed thereunder or of any of the Contract documents which may be 
made between the PROCURING ENTITY and the Supplier, shall in any way release us from 
any liability under this guarantee, and we hereby waive notice of any such change, addition, 
or modification.

This guarantee shall remain valid and in full effect from the date the advance payment is 
received by the Supplier under the Contract and until the Goods are accepted by the 
PROCURING ENTITY.

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) 

duiy registered with the DTi on______________ .

IS

This further certifies that the articles forming part of the product of (Name of Bidder)______ .
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BRACINC POST TO A?
[-[ ccBwg PosT5(wiH soes)~~ly

PRE-CAST 
CONt POST

VERIFY
10mm* PIAM BAR 
‘TIED AT REBARSENCLOSURE FOR BAOgllii ■ a

«-12mm« VERT. 
«ARS «/ 10mm*
TIES • J50 O.C.

SECTION A-A DETAIL “A1

BdOPP'o BARBED WIRE FENCE DETAILS
.004 SCALE 1:40

F.tL

1200

COMPACTED FU
ISCrm 1HKX

ISO

M

2-LA TER tSOmm « WTH 12mm* 
VERT. BARS e <00 OC. AND 12mm* 

-HOR. BAR AS SHORN WTH MORTAR 
rCPPINO

2
400

livyn* TRANS. BARS 
"SPACED O JOO O.C.

3-t2mm* LONC 
BARS

*10 BARS O 350mm O.C 
BARS AS 9<0«N

BdDPP-BOC-l/.OM SCALE
WALL FOOTING DET.

1:20

4S0 VERIFY

ICmn* ICNC BARS SPACED 
-AS 9I0W NTH TOmm* TRANS. 
BARS • 301 mm O.C

O- DET. OF CONCRETE WALK
P-^8aCPP-BOC-l7.004 SCALE 1:30 COMPACTED

BACKFILL

BoCPP-i
O-

SAND t CRAVEL KSOMC-

CONCRETE RAMP DET.
17.004 SCALE NTS

mlUKCMraHM

NOTES:
1. ALL DMENSHNS ARE M HILUME1ERS UNLESS QTVCRRISE MOCA TED M 

THE ORAIWJB.
2. RONFOROHC STEEL BARS SHALL CONFCm TO THE REOURCHEKTS OF 

THE PNS FCR DETWlieD STEa BARS GRACE 275.

NATIONAL POWER CORPORATION
AGKAM ROAD. DR.IMAN. QUEZON CITY

HnEcf MjAHAI, IMTMlAflOH TPT 4 WOOmM IA m MI Aim
1 s 19 nr MceuMt cjiiMiA «n nipcwrt* ucnroiL
HA9inilTH9—AmB**MntlUnnAT^9—WCTA**q 

MCATOA PWT. *ALATV9At, CAMWI HLAWk CALATAM CAAATAN

PERIMETER FENCE. CONCRETE WALK & RAMP 
(ELEVATION. SECTION IOCTAU)

vr <MO 0AH

CeSDS

(MW Ctli

llPtWP

CMMOa

«Di

i«n>8bIDPP-BDC-17.004

me ASSHOHN

swLuzP19Z102T$B
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Ij

3ITUMIN0U$ 
JONY fUfflriffSififi RAIN DITC

NStT SWOyCHUT

aop£_-ISLORt

ccnset skis

AIN a I
A.VJXJ’i.f,

REBAR A L0A I n

CRAVn. SUREACE

SECTION A

OOmm T)K SAND 
t CRAVa BEDOMG

E6AR A

Ava SUREACC

lOOmm THK. SAND 
* CRAVtL 0EDOW

SECTION B
SRAva surface-

plan

r-S££ 0EIA1L5SrCHUT

L-lo— 7
A—REBAR A t—REBAR B

A /I 1^=^ /- SEE tCTAlS V

SECTION A

C- E

s-r

___________

X iRAHsrmcR i iSE

100

SEE DETAILS REBAR A REBAR B 
BHUumOUS

rjOWT FLIER

SECTION 8

.lOOnm THK. SAND 
AND CRAVEl BEDDING

DRAM 01 
3-1CUU) HDR120NTAL BARS

BITUUNOUS
JOINT nu£R

CRAWL SURFACE

RIO BARS O 
SOCUli O.C.

min.

PW512

PLAN

TRANSFORMER PAD
001 SCALE NTS

NOTES:
1. UNIWAI C0UWES9VE STRENGTH OF CONCRETE SHALL BE fo 

20.7 UPa (3000 pal) AT 2B-DAY PERIOD.
2. REMFCRCINC STEEL BARS 91 ALL CCA^ORU TO THE RE OUl REV ENTS 

OF THE PNS FOR DEFCRUED STEEL BARS GRADE 271
1 Tie DESCN OF THE GEN SET AND TRANSFORMER PAD FOUNOATIDN 

AND MOUNTING OETAIS SHAU BE PREPARED ST THE 
SUPPLIER/CON TRACTW SLOXCT TO NPCS REVIEW AND 
APPROVAL FINAL DIMENSION SHALL BE AS RECOMMENDED BT THE 
EOUPUENT MANUFACTURER P< CONStDERATION OF THE MINIMUM 
TOW REV ENTS.
MRK THIS WTH ELECTRICAL AND MECHANICAL DRAWNCl4.

DETAILS-A*

PKC12-O-!-BpC-17
CONCRETE GENSETPAD

.001 SCALE NTS

wnjaacR wiMRi

NATIONAL. POWER CORPORATION 
AGHAM ROAD, DIUMAN, QUEZON CITY

paaRcr RRn.y. wtNinr.»»>tau>tow. rm a CQ—inaiaia oa immritjNio
' I I i» Kw ■HeuuR D«Mi oawifTa tm aiiocutir eucnacw 

KQhMCJn rPR ■maa RRR MO URIliaAT DPR IRCCR RACmaC 11 
ICCATOt Muaci AfO iAiATURRT.aAMOUH WLINII.CAiATAIl CARAVAN

vnu: TYPICAL GENSET & TRANSFORMER PAD
(PLAN. SECTION 4 DETAILS)

IT 090 OATI

tn
HwoHCwnrMOrt.

eiK
MKH

HJ-M
A COD

>FC7V.
epocjR.APRRfNtrt

M « PKG12-BDC.17.001
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1200
Of BOO ' oc 300 0(

TOOmm# VC PIPE
< 1 RLiM UKA/I

*1 •

• ♦ • • • j*« « « * <
• ♦ ♦ ♦ • j*
• ♦ ♦ ♦ * I*

* * * *
* * * *_J* _l_*•.'.•.♦jsirii-

*..1 «k-^

t0ftnm» RW Mt 
CPO< CANAL

1Q( 300

»
4-

►

* * /
' l_l

o

* «
*
+

4

.3
00

+T-*
•f ^ *

P * 1/o

.H

3mm THK CHECKERED 
STta PLATE CWEft ORAN CATCH

0( 300

ICbnm* BARS 
SPACED AS SHOW

5Dm THK SAXO 
AND GRAVEL BESOfMC

PLAN SECTION

«mm THC 
“STCEl PLATI Cl DRAIN PIT (DP)

PROWOE HANDLE BAR 
*12 ROMO BAR

PKCTJ^Jl7.002 SCALE t:20

PLAN

1200
SCtnmt ifK «EIP HOE-

SEE DETAIL V-
10OUU* P\ 
FROy CAtAN

CHL LP€

CLEAN
WATTSWATTS

,150.
I lORAWl SURFACE V

Amm THK. CHECKERED 
STEEL PLATE

VOW^ EIEVATICAt
• PVC RIPE 

TO OPEN CANAL 
10m* BARS 0 
200mm O.C» B.V.

2mm TMK- STtEL 
PVATt UWNC 
SCmm THK tAfC AND

r.G.L V

KCT2-'
Ol

SECTION

OIL-WATER SEPARATOR

CHBZOCALOWALL
fKC12^2^17002 SCALE 1:20

w17.002 SCALE 1:20

H»n#t0nWQOH

NOTES:
1. ALL nuENSIOMS ARE N UUMETERS UNLESS OTHERARSE 

N0<CATTD M THE ORAWNC.
2. USE 17.30MPO CONCRETE FOR AIL DRAINAGE APPURTENANT 

STRUCTURES UNLESS OTHERWISE WOCATCO.
1 RONFORONC STEa BARS WALL CONFORU TO THE 

REQUIREMENTS CE THE PNS FCH DEFORUED STTEl BARS GRADE 
275.

4. paTVTNiv CHLOftice fpvc] pipe shau be LuPLAsnorco
CONFORMING TO 150*435 OR EQUIVALENT.

NATIONAL POWER CORPORATION 
AGHAM ROAD. OS.IMAJ*. QL7EZ0N CHY

■Ofcr MVKKcaMIR.MTUATIOKTUTACONMAamNCRIAtNICAtAAB 
' A ■ MV HOCUUN OnrV OUNITt MO UMPIAIB UCTNCIk 
taiNl^irWIM«lflCRP IlgKIltlVNAtp^mgCIAHOWflaq 

leePOHimLMPWAAtVWAT.tAMdUWUmeAtATARCAAATAN

imA
OIL WATER SEPARATOR. DRAM PIT AKO ZOCAIOWAU 

(SCCnOWANDDETAJLSJ
fr 0*0

awagp
omww CIB
WVfWfeD n»CMEHmWO<T.
CMJMtPfT
«*w>

ICCK

RKOUNENK^

ACM

.JORVMA
/■Mpt.CUO

wc « PKG12-BDC-17.D02 CNCtm LUEP19Z1027S*
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400

_1 I ■ (J7.5mm«) 6.L PIPE 
SWEDUIE 40

I I ■ (37.5mi»4) GJ. PIPE 
SCHEDULE 40

4-12nvnl \ERTCAL BAPS 
WIH tOfiKTit TES 3’ACED 
AS SHOm

i600iisooiioa 
TONC. PAWUENT

S-12mn* BAPS 
80THWATS

AND 6RAVQ.

TYPICAL AMCW BOLTS AW)
. BASE PUTE eONHECTtOK«M. 

DEPEND CM T»e UCHDNC PCAE 
SUPPUEP'S DATA)

4-)2mm( VEPT. BAPS »/ 
ICMvn* TIES • 20C4IU D.C.

4-12PTVT'# VERT. BARS »/ 
lOmrnP TIES 0 2TOnm 0.C

800 I----- BOLT

S*IOmni* BAPS 
BOTHWAVS

lOOmn THK. SAND AND 
GRAVEL BEDDING S-I{MU4 BAPS B.w.

SECTION PLAN

SECTION

800

O-PKC12-60C-T 7.004
PERIMETER LIGHTING POLE FOUNDATION

SCALE

o • 
o

V/y^/yy//y\y///))y//yy/yyyyyXAji^.

j \_

T;20

NOTES:
1. Aa DWENSONS APE N UUJUETEPS IPUSS OTHCRWSC NCHCATEO 

M THE OPAana
2. USE I7.XMPP CONCRETE TOP ALL APPURTENANT STRUCTURES 

IHLESS OTHERWTE NOtCATED.
1 RONTORC9VC STEEL BAPS STALL CCPTCRM TO THE TTEOUKUENTS 

CP THE P« Ft* OerOPVED STEa BAPS GRADE 771

4-12mm4 VERTICAL BARS NTH 
ICmmR TIES SPACED AS SHOm

BARS
BOTHWAVS

PLAN

O___
PKC12-K)C-T7.004 SCALE

FLAG POLE ELEVATION
1:15 PKCT2-BdC-17.004 SCALE

FLAG POLE FOUNDATION
Ills

MUWOFMVIJPI

NATIONAL POWER CORPORATION
A CHAM ROAD, OIUMAN. QUEZON CITY

nCJCCT PPPiT. OCIAW. M4TAUAP0H TTfT 4 COliMMCMN CP V1IM HMiUO 
4 X tn AM MCPULUI OMI& AXMIXTI JMB AlXOClxm aXCTMCM. 
CQUVIMIfT rOA IMIAliA 44* AIM XMAVUMT CAP MBCX NCXMt «1 

ICCAflOH AALIJAX MB AAAATMAT, CMMXIM ttUJAl AAIATAIA CAttAVAM

FLAG POLE & LIGHTING POLE FOUNDATION
(PLAN. SECTIONS & DETATIS)

CMO MIf
Ot»»CD
vmm CJt

pwvnieimiAflDn.
OVUMOa
aec
«CO«

<a4>aPKG12*BDC*17.004 «Nci>n LuzP19Z1027Sa
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POlf tfJkRKINGS 
(SAUPIX)'

:: srsrh
lO o o 
eg ro fO ^

2S£g
£ E E2 
o cvj in o 
^ ID <0

COUPACTO) nu./^« s;^ 
NCS.

v\<KW<nI
B L

TO5 PLATt COVtR-

NOTES:

HOLE PLANES
PXC12-eOC-l7,005 SCAU NTS

TOP PLATE (SECTION A-A)

I. AU. DIMCNSIONS A»E IN UrLUUrtCTS UNLtSS OTNDTMSE 
SPEOnco.

Z ORU. HOLES ON CENTEWJNE Of POU fAdS.
1 HOLE LOCATION ANO DIAMETER SHAU BE PREFERRED TO 

ELECTRICAL ORAWHCS FOR OlfTERENT TFRES OF POLE.
A. POLES SHAa 6£ OCTAOONAL ( 8 SIDES ) ANO THC 

DIAMETERS ARE MEASURED ON THE CUTSDE AND ACROSS 
THE fUT SURFACES.

5. THE MATERIAL FOR POE &IAU. K JA$MP» (5»M) 
MINUUU FIELD STRENGTH OF ROUED STEEL PLATE.

6. Aa ROLES ARE HOT DIP OAIVAHEED IN ACCWOWG WTH 
ASTU A12SU M7H MINIMUM COATING THICKNESS OF 85 
MICRONS.

7. TIP ANO BUn Of POLES SHAH BE OOVCREO WTH PLATE 
SIMILAR TO SHAH BOOT THICKNESS,

8 CROSS ARMS SHALL BE 6MM THICK BENDED CHANNa 
SECTION PRCMOED WTH EMM THICK SOFTENER PLATE 
WELDED AT 30CUM CN CENTERS

9. CROSS BRACES SHALL BE 6MM THICX ANGULAR SECTTON. 
LENGTHS AMD HOLE LOCATIONS WAR BE REFERRED TO 
ELECTRICAL DRAWINGS.

PKC12-B0C-17.0O5 SCALE NTS

MANUFACTURER’S 
' MARK IN G( SAMPLE)

/M\
• SOFTENER PLATE

81 0
70 3.05fTi (10' - O’)

CROSS ARM DET.
2^PKC12-0OC-17.OO5 SCALE NTS

PKG12
BOTTOM PLATE (SECTION B-B)

.005 SCALE NTS verify

CROSS BRACE DET.
.005 SCALE NTS

SHAFT INFORMATION

B

LENGTH
DESCRIRTOfj 25 ft. 30 ft. 35ft. 40ft.

TIP DIAMETER ISOrnm 200mm 200mm 200mm

BUTT DIAMETER 240mm 260mm 300mm 320mm

THICKNESS 4mm 4mm 4mm 4mm

PKC12
ELEVATION OF STEEL POLE

17.005 SCALE 1:40

•HTUVO'WSCH

NATIONAt POWER CORPORATION
AGHAM ROAD, OtlfMAN, QUEZON CITV

WaCCT Sumt.OCLAiUT, MTAUATOi TUI t COHMU£b«MOC* 1 XIM AM ANO 
1 X 1M cw mxwA* o<na omm mo AacenTO decnooiL 
HumOft Ml Qf» MO UATMAr 0^ IMXff PACKAOt U

LCCAtlQlC MMAML AMD tALATMAT. CMMUH mAMO. CALATAH CAGAYAN
mt DIRECT BURIED STEEL POLE

(SECTION & DETAILS)
tr oro CHte

MSaCD
OWl'M CGI.
ATvOCfr MGC^AiFNDKfMOrt.
CNttMioa
fLEC
ICCX

>«|<>PKG12-B DC-17.005

nue AS SHOWN

KOJSt

JORVtHA

CPOCk
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LlWMIljliiOMiUL, j X wd 1 X 150 KW
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EOUIPME^/T FOR MIRABEL DPP AND 
0ALATU9AT OPP UNDER PACKAGE 1?

__ ______________________ Lur#»1«l02?S®

PROPOSED AREA FOR 
FUnfRE EXPANSION

BID DRAWINGS

MECHANICAL DRAWINGS

NATIONAL POWER CORPORATION EDI

□
LEGENDS:

-PTOPOSro LOCATICN Of EOUlPUENT/TADin'tS 
-CnSTN5 FAOUTCS 

ro. - rvEL OIL LIRE 
OW. - eOUESTlC WATER UNE 
OWL - 01-WATTR LWC 
ML - RETUPR OIL UNE 
OWS - OL WATER SEPARATOR 
OT - BAY TANK 
PL - PERIIilETER LTCHTNC 
TP - TRAlJsfCRMER PAO 
rp FLAO POLE

NOTES:
L THIS IS FOR &a*K pvwsrs cur.
t NX CWCN90NS Aft IN UOUElEffS UNLESS CWn% SPCCTCD.
y THE AMwmCHT ANO LATtXiT Of COUPWENT NO FAOUTCS S*NX COtSMXt 

CCNFCPU UIH those SHOm CN this DRAWC. HOMEvER, EQUiPWCNT yAY K 
AmwCCD TO aiT 1>C KNTTtLCTCR’S STUCARD KS>CN CR CCNFCUfUIXM Cf 1>C 
SUPFU9 FOUPMOir PROVCQ THAT IT CAN K ACCOIMOOAIIO M1MN THE 0UEN90NS 
SKMN. SU9XCT TO PEVCW/APFROVAL Of NP& WY APJUSMHT/WnEASE CH THE 
OUOlSKHS OF THE FACufia »Om TO ACCCWUCOAIE EOtjPUCKT TO 6E 
SUPPVJQ 9iHA H THE RESPOHSieiurr Cf THE CCNIRACtiM AT NO COST TO NPC.

4. TVC DC SIGN Cf AU0UART SYSTEMS AS DCSDOeO N THE SPECnCADON AND SHOW OH 
TX M THE eO OHAWNCS 1$ MTtNOCO TO INCH CATE DC BA9C TYPE CF PROPOSD 
STSTEMl THE CCNmACTCtt SHAU CE9CH H OCTAC tH> CARRY CUT Aa THE 
ENCMEDHNC NECESSARY TO PRCOUCE A CCUPlETC. SAFE. FEUASlf AND ««Aai 
ARRANCEUENT FOR AIL S1STEUS BEHO PROVDCD AND AS RtQURCS BY TVC EQUmCHr 
TO ee SUPPUED VNOCR this SPCCnCATOi

i, FhAL ARRANCEUCNT Cf ECMPUCNT/tAai TRENCH/PPlNCAwCt-OFT STRUCTURES 
SMALL 6E flUY CDOROtUTED TO SUIT ACTUAL CONQTKNS

5. TK CON TRAC r« SMALL SUBMIT 0C9DI CAlCUUTKMS ANO FDWOATW OCtAJLS fCR 
ALL EQUPWCNT TO BE SUPPUEO UNOCR T^iS SCCFE FOR APPROVAL CF NPC NCLUOMC 
SMOKE STACK ANO SUPPORT STRUCTURES* fUa DAY TAHK ANO SUPPORT STRUCTURES 
ANO OTHER WORKS AS KSOHSEO W THE SPEOFICARONS ANO SlOM ON I>£ 
DRARMCS.

7. font IHS DRAMNG MTH RELEVANT OVl AND ELECTRICAL ORAWNCS.

(VUVWtf Kf*rtS04

NATIONAL POWER CORPORATION 
AGKAM ROAD, OILIMAN. QUEZON CTTY

mOJCCT MIAUAnOli Itft wwo CWtWlPPiO C* 1 X Kiorw *HO
1 I i« icN HoouAH 0A<«n MO Assoaanft cLrenwM.
CO<Mf»arONIMLMLG^W«MO%lft»TQ^lM«*MiC»A4 12 

CCOTOC ••91' M>njt4T, 9UM0 CACJLYAH (ACAVM

PLANT LAYOUT 
(1 X 150 KW BALATUBAT DPP)

IT 0*0

RSO«D

OAWA **
»W«C1P*tt«7A/A»0<T

CMLBMtDfT

KIC

kCCt --

R. u. c
gCCWKWClO

W«1« BalOPP-8DM-17.001 swaxL LuzP19Z1027Se
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TAP TO FUEL OIL 
SUPPLY LINE

1F0-001

o
I

LEGEND:
— -uitx UKC

M -CATC VALVE (NORUHUY OPEN)

H -CATC VALVE (NOPUAllY aOSO 
M -CLOSE VALVE 
D -PEDUCEN

@ -LEVEL SWITCH (HICH ANO LOW LEVEL ALARM) 
@ -FLOW KETCH '
@ -LEVEL GAUGE 

HH -FILTER 
—)| -eUNO FLANGE

DAY TANK NO. 
1000 LITERS 

F0101TNK

1F0-002

in
2802

Fi;

lFO-003 
(W/ LOCK)

■o
I
o

F0102FLT 0!?AIN OVERFLOW

FO RETURN

GENSET NO, 1 
DG101DSL

Foioiai

NOTES:
1. Aa D*U£N9CHS ARE IN KllLWETERS UNLESS OTHERWISE 5PEOF1EO.
2. ELEVATION OF DAY TANK SHAa NOT BE LESS THAN THOSE HWCATEO ON 

RELEVANT OV1L ORAWNCS, BUT KAY BE ADJJSTEO/INCREASED TO CCNfCWU 
WTH THE ENOME RE0UIREHEHT5 PER KANUFACTURER'S RECCVKENOATICM

]. FUEL 01 PIPES SHILL CONFCPU TO ASTU A i3 CWAOC B. SEAMLESS AND 
SCHEDULE AO. 92E OF FUEL PIPES TO/TRCU THE ENGINE KAY BE BEVIStO 
TO CCMFORM Wim THE REOUIRCUENTS SUBJECT TO MPC APPROVAL;

4. VALVES es Hue AND LARGER SHALL BE CAST IRON. FLANGED ENOS. OSY
OR Rising stem, class iso, valves so hub and snow snau. be cast
BRONZE, flanged or SCREWED ENOS. RISING STEM. CLASS 1».

5. Fua 01 PIPES moi ARE BURIED UNOERCRflUNO SHALL BE APPUEO MIH 
I MU UINIUUU THICKNESS OF TAPE WRAPPING APPUEO SPIRAUY WITH 
OVERLAP CE SOX OR APPROVED EQLIVALENT. FOR PIPES THAT CROSSES 
ROADWAYS, Ripe SLEEVE OF GALVANIZED STEEL MATERIAL CR RSC WAIL BE 
PROVIDED;

». LEVEL SWATCH FOR HIGH ANO LOVT LEVEL ALARM SHAU BE PROMOEO AMO 
TO BE MONITORED AT THE GENERATOR CONTRCt * PROTECTION RAND. 
LOCATED AT THE CONTROL ROCAl;

7. IMOIVIOUAL FLOW METERS SHALL HAVE LCD OlSPUY CAPABLE OF 
UCMTORINO THE TOTAl/ACCUMULATEO FLOW, RESETTABLE TOTAL aOW AMO 
INSTANTANCCUS FLOW RATE WITH MINIMUM BO MESH 9ZE STRAINER. HEX 
ACCURACY ANO 0.03X REPEATABIUTY, MADE CF AaiMlNUM OR APPROVED 
EOUIVALENT WITH FLANGED ENDS. WITH INTERNAL BATTERY THAT CAN LAST 
UP TO AT LEAST S YEARS. THE FLOWMETER SHALL BE tOUiPPtO NTH 
PULS CENERATCH OR A-20MA CURRENT OUTPUT ANO READY fOL 
INTCRCCNNECROMS IN TU7URE TELEMETRY PRCUECT;

8. FTHRL OETAIS ANO ADJUSTMENTS SHALL BE DONE N THE FELD BY THE 
SUPPLER OURINC INST ALLA TICK; ANO

». THE SUPPLER SHALL SUPPLY TLEWBLE HOSE NOT LESS THAN SO MU 0 AN 
i METERS LCNG FITTED WITH STEEL PIPE HOT LESS THAN SO MU B FCR 
KANOUNO FLEL 01 FROM A Z10 L DRUM ANO FLANGE CCNNCCTION AT F.O, 
TRANSFER PUMP SuenOH. THE FLEXIBLE HOSE SMALL BE MACE OF 
SYNTHETIC RUBBER TUBE. RENFORCED wilIH SPIRAL-PUED SYNTHErc 
FABRIC WITH WIRE HEUX.

WH90M

NATIONAL POWER CORPORATION 
AG HAW ROAD, QUEZON OTY

mCcT tb^r. Cftivf (rr. wstjuaetim Tt»Taxcci*iiirnwiCic* I«
1 X so n* yccuM* tfNurt *«« iifcrfecu

vocinit «mr MjifuviT, camqjw

FUEL ort FILLING SYSTEM 
P & I DIAGRAM 

(1 X150 KW BALATU6ATPPP
CHQ} ftlTf

K OCT't tUVfn

2;

WWWTm R. u

°KA|'RBalOPP-BDM-17.D04 sytywi LuzP19Z1027Se
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[]

Ttf 10 o/srHC 
fjft a, 

riMC AREA 1

too* ufVC PIPE

mi

150 kW

/

32 5

HTT 1,1 (11I nt 1)
>

AREA 2

E A 1.
LEGEND:

WCPOSED LCCATTCK tf EOUtPUrNT/TAOUttS 
^ - WNOOW rr?Z AIR CONOITIOMRC LIMIT
rx • fua c«L UM€
D«. - DOMESTIC WATER LINE 
OWL - OIL-WATER LINE 
RX - RETURN On. UNE 
0« - OIL WATER SEPARATOR 
OT - OAT T/W<
OP - DRAIN PIT

SofDPP

BALATUBATDPP
•17.002 SC»l£ 1:100

»r;
ix

Frt Art.'

ARbA2

—leiLKIi PRE-FABRICATED
CONTROL .

ROOM

_____^_____________

NOTES:
1. IMS OOAWCS IS rt« ODSmO PURPOSES ONIY.
1 KL OMENSaiS AJS W WHi UNL£SS 0TKERW5T SKOnO.
i IMS WAWIN4 SHOWS THE AWVICSWOlT Of EflUPUENT TO BE SUPPUED/CDNSTOlCltO BY THE 5UPPUER WWCH 

INauOES 1 K ISO IT* MOOIAAS CEHSETS, B»Y TANKS. Fua 00. AW WATER SUPPLY LINES. WASTE OR DRAIN LINt 
TRAHSfORUERS. ELECTRICAL POSTS MO BALANCE OP PLANT AMO ASSOdATtS ONR. A»PURTWA»CES/STPUCTUR£S.

THE SUPPLIER SHALL BE PEEPENdBLE PDR VERTYINO AT 3TE THE UCASUPEUENTSAtECPHATON Cfi OATA 9W*N ON H« 
ORA1WNC NOUDINS AETtCTQ OM STRUCTURESARdTPK. THE CauJVENT SHALL BE ADJUSTED TO SUT ACTUAL 9TE 
CCNCYTONS. FTNAL ARSANCEWEHT OF EOUPWENT WAY BE RE-ARRAJOT BY THE SUPPLIER SUBXCf TO RfVltW/APPROVAl 
CE HPC BJRIN5 PROJECT IMPLEMENTATOATHE SUPPLIER SHALL SUSlRT DE9W CALOAATTONS AND FOUHOATICH DETAILS 
FCR Aa ECASWENT AW CJVR. STRUCTURES TO BE SUPPUED/WlSTRUCTEO LNOER THIS SCOPE FOR APPROVAL CF NPC

4. WNVUU DEPTH OF EVBED0E9 PIPE 9«Aa BE NOT LESS THAN 503 HU IN OPEN CWNOS AW 403 HU LOWER 
ROADWAYS. rCR PIPE THAT CROSSES ROADWAY. PIPE SLTELES OF STEa UATEBAIS C« RSC SHAU BE PROVCED.

5. EW9OCE0 FUEL OR. PIPE SHALL BE PAlNTED/ARPUtS "TH TAPE WRAPPINS IN ACCCPOANCE WITH THE TECHMCAL 
SECFICATKW.

«. WORK THIS ORAWTNS WITH APPUCABIE OWL AtiO ELECTRICAL DRAWNCS
7- ALL OTHER WORKS. UATERIAIS AND SERVICES SHALL BE IN ACCORD AWE Y4TH THE PEOPR EVENTS SPECIF ED IN THE 

TECHNICAL SPECJFICATiat
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NOTES:
I. rwS WAPWC IS PCS BEWG PWOSE5 0M.T.
1 Aa DACHSANS ARE N lOLtCTERS CHESS OTMERWSE SPCCTED. 
i T>e ARRAKBOT AND UrtCJI CP EOUIPICKI AW fACAlTtS 9<AU CCWRAUT 

CCNPTSU WTH THOSE 9<0m CM T>fS DRAOWG HOWTER. EQumCNI WAT DC 
ARRANC8) TO SCAT THE CCHTRACTOR^ STAWARO OESGN Cft COMPICCSATW OP 
TIC SCSPCCO EflUPMKT PR0WCC9 THAT IT CAN DC ACCtWCOATCS HTIW T« 
OnCMSCNS SHOOK. SBXCT TO fCVCW/ARPROVAL OP NPC. ANT 
ADJUSTTCNT/KREASC CM THE DNENSEMS CP TIC PACVTCS 9<0m TO 
ACCCWOCATE THE COMM TO BE SimCD 9<AU K THE RCTPONSeUTT V 
TIC COKTRACTCR AT NO COST TO IK

A TIC CC9CN or NraUART 5TSTE1S AS OCSOtHS N THE SPECBCAOW AlO 
SHOOK OK TIC N me ED DOAOMCS S MTDECD TO OOCATC TIC 8A9C TTOC CT 
PRCPOSa) STSTEIS. TIC COWIRAcrCR SHALL KSCM M CCTH AID CARRY OVT 
AIL nc DOCERMG ICaSSART TO PRCDUCE A COWIETE. SAPt AEIUAI AID 
OOARAGLE AARANCOCKT FtS ML STSIEKS GCHG PROWCD AID AS RtOKB DT 
TIC CDcmCXT TO DC SLPPUCD CROER WtS 7ECKATKM.

& INAL ARRAMCaCNT tC EOWlOT/tAaf TWOl/WWNG/TAtt-CPT STRUCTURES 
SHAU EC FlUr CaCRDHATES TO SUIT ACIUAl CtHCnCMS 

L TIC CONTRAcm SMAU SUMT DESW CALCUU1CNS AID miMOATICM CETAES
rcR ML EOunOfT TO ee suppicb uwer ths scope fcr approval cr npc
NCUIOHC 9KKE STACK AHO SUPPCRT SIRUCTURtS. FLEl OAT TAW AID SLPPWI 
STRUCTURES AM) OTHER HJOtS AS ttSCRCEB N TIC SPEQPICATOIS AID SHORN 
CM nc DRAIMGS.
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NOTES;
(. MS WAWHC IS fOS Btms PUITMSrS ONLY.
2- ALL, DVEMSONS AA£ nlBrwS U»l£SS 0IWDH«2 SPCdflEO-
1 MS fWAlYNS 90« ME ABHANeCUENT Of COOIPUEVT TO BE SLIBPLCO/CONSTWCTED BT TW£ 

SUPPLIER PHItM WCIUBES I I TOO K« NCCULAR CCNSETS. BAT TANKS fua «. AMO WATER 
SUPPLY LUES. WASTE CR 6PAN UMt TIAMSfOPWEPTS, OECIPCAl POSTS AMO BALANCE Cf 
PLANT AMO ASSOOATtD OVl APPlIRTENAMCES/STPLlCTWES

TRC SUPPLIER STALL BE RESPOMSBIX FOR \WYN5 AT 9TE THE llEASUREUEMTSATfCPUATlOM 
OR DATA SHOWN ON THS ORAWIMO INCUFDIMO ATTtCTtO OVR. STRUCTVPE5A*C"JTItS THE 
EQUIPMENT SHALL BE AOATSTEO 16 SAT ACTUAL 9TE CWOfTIONS flMAl ARRANGEMENT OF 
EQUIPMENT MAT BE RE-ARRAMOED BY THE SUPPLIER SUBJECT TO REWEW/APPROVAL Cf MPC 
DURING PROJECT IMPLEMENTATION.THE SUPPUER SHAU SU6AAT DE9CN CALOIAYCNS AND 
rOUNOATtOA DETAILS POR ALL EQUIPMENT ANB CTAL STWCTUPES TO BE SLPPUtD/CONSTFnjCTED 
UNOER THIS SCOPE ECfi APPROVAL CF MPC

4. MfNIMLW DEPTH OF EMBEDCCT PIPE SHALL BE NOT LESS THAM 300 MM IN OPEN CRCAINOS ANO 
400 HU UNOER ROAOWATS. FOR PIPE THAT CROSSES ROAOWAY. PIPE SLEEVES Of STEa 
MATERIALS OR RSC SHAU BE PROVOEO,

5- EUBEOPED FUa OL PPE WALL BE PAINIED/ARPUES NTH TAPE WRAPPINC N ACCOROANCE WTH 
THE TECHNICAL SPECFICATICN.

«. WORK MIS ORAWING NTH APPIICABU CIVIL AMO ELECTRICAL DRAWTNCS
7. ALL OMER WORKS. MATERIALS AMO SERVICES SHAa BE N ACCOROANCE W!M THE RECJJIREUENTS 

SPECTFIEO IN THE TECHNICAL StClOCATlCN-
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NOTES:
1. THIS DRAMNC IS fOR aOCHHC PURPOSES ONLY:
2. ALL DVEWCNS APE IN UILUMETERS UNLESS OTHERMSC 

SPEOnCO:
1 ELEVATION OP DAY TANK SMAa NOT DC LESS THAN THOSE 

WOICATES CM PELfVANT OA ORA •PNGS. BUT UAY BE 
ADJUSTED/POEASED TO CONTOftl WTH THE ENONC 
RtOUTREUCHTS PER MAHUTACTUWS RtCOMUENOATTOM;

A. THE TANK ^AJJ. BE atOP-PA8R)CATEO. RECTANCUUR MADE OT 
ASTti A 36 Cft APPROVED EQUAL MTH Wmmy THICKNESS OT 
3 VU. MTH MTtRlOR AND CXTEROR COATNC TD CONPORU MIN 
TK 7ECHMCAL SPECTICATONS OAUSC CW-ICLS:

5. EACH OlESa CCHCRATTHO SET »AU BE WOVWD WTH fua 
DAY TANK MTH 50 IPU HAND PUUP.
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J, OVEPFIOW PTP£ iS7f) SHALL BE ATIIAST 300VM A90M 
GfWC.
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NOTES:
t. AU. DWEN90NS ARE IN MILLVEIERS UNLESS 0TNERM5E SRfOfCD.
2. ELEVATION OF DAY TAW SHALL NOT BE LESS THAN THOSE INDICATED CW 

RELEVANT QSTL DRAWINGS. BUT MAY BE AO JUSTED/INCREASED TO CONFORM 
WITH THE ENCmE REOUIREUENTS PER MANUFACTURER'S RE COWEND ATTON;

1 FUEL C*L PIPES SHAil CWFORM TO ASTM A 5J ORAtt B. SEAJAESS AND 
SOWIX AO. SEE OP fUa PIPES TO/THOU THE ENONE MAY BE REWSEB 
TO eONTCFM WTM THE PEOUIREVEHTS SlflXCT 10 NPC APPROVAL;

A. VAISES 65 MM0 Kf) LAPEER SHAU BE CAST PW. FLANGED ENDS OSY 
OR RiWO STEM. CLASS 160. VALVES 60 UVB ANO EEL OR a*AU. BE CAST 
BRCN2E. FLANCED CR SCREWED ENOS, PT9NC STEM. CLASS 150;

6. FUEL OR. PIPES 1MCM ARE SUITED UNOCRORCLW SHALL BE APFTJED HATH 
1HU UINIUUM TMOWESS or TARE WRAPPING APPLEO SPIRALLY WTM 
OVERLAP W 50* OR APPROVED EOUIVALDIT, FOR PIPES THAT CROSSES 
ROADWAYS. PIPE SLEEVE CY CALVANIJEO STtU MATERIAL OR RSC SHALL BE 
PROVO CO;

8, LEVEL SWITCH FDR HIGH ANO LOW LEVEL ALARM SHAa BE PROVTOED ANO 
TO BE MONITORED AT THE CEHERAIOR CONTROL » PROTECTION PANEL 
LOCATED AT THE CCNTFCL ROOM;

7. HOIVOUAL FLOW METERS SHALL HAVE ICO DISPLAY CAPABLE OF 
MONITORING THE TDTAI/ACCUMUIATEO FLOW, RESEHABLE TOTAL FLOW AND 
INSTANTANEOUS FLOW RATE WITH MINIMUM 60 UCSH 92E SIR AUER. 0.5* 
ACCURACY ANO 005* REPEATABTUTY, MADE Of ALUMRAJU CR APPROVED 
EQUIVALENT HATH FLANGED ENOS. WITH INTERNAL BATTERV THAT CAN LAST 
UR TO AT LEAST 6 TEARS. THE FLOWMETER 51 ALL BE tOJPPED WITH 
PULSE CENERATCR OR A-20MA CURRENT OUTPUT ANO READY FOR 
•FltRCCNNECDCNS H FUTURE TELEMETRY PROJECT;

8. HANO PUMP SHALL HAVE CVAOTY Cf NOT LESS THAN SO ITERS PER 
MINUTE • I DM DISCHARGE HEAD. 00U9LI ACTNO ROTARY TTPE. HEAVY 
DUTY CAST TON CONSTRUCTICH WITH BRASS HTERNAIS WITH EASY CLEAN 
WIRE SCREEN. EASY DSPENSINC THRCUCM SYNTHETIC RUBBER HOSE. WITH 
TELESCOPIC SUCDOH TL«. ADJUSTED TO FIT 50MM DIAMETER TO 210 
UTERS DRUM. THE SUPPLY SMALL INCLUDE RUBBER HOSE NOT LESS THAN 
60MM DIAMETER AND 3 METERS LONa SEiNFORCtO WITH SPiRAL-PUED 
SYNTHETIC FABRIC WITH WIRE MtU* COMPLETE CCWNECTICN ACCESSORIES AT 
BOTH ENOS;

S. FINAL DETAILS ANO ADJUSTMENTS SHAa BE CONE IN THE FIELD BY THE 
SUPPUER OURINC NSIAlLAOONiANO

ID. THE SUPPUER soa SUPPLY FITOBIE HOSE HOF LESS THAN SO MM 0 AN 
3 METERS LONG FITTED HCTH STEEL PIPE NOT LESS THAN 50 MU 0 FOR 
HANOUNO an C*L FRCll A 210 L DRUM ANO FLANGE CONNECDCH AT F.a 
TRANSTER PUMP SUCrON. DC FLE09LE HOSE 51 Aa BE MACS CF 
SYNTHETIC RUBBER TU9C PERjrCFKSD WITH SPIRAL-PUED SYNTHETIC 
FABRIC WITH WIRE lent
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SECTION IX - BID/REFERENCE DRAWINGS

SUPPLY. DELIVERY. INSTALLATION. TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X 150 KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR M1NA8EL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

LuzP19Z1027Se

SECTION IX - BID/REFERENCE DRAWINGS 

EW - ELECTRICAL WORKS

NATIONAL POWER CORPORATION

DRAWING NO. TITLE

MinDPP-BDE-17.001 SINGLE LINE DIAGRAM 
(1 X 100 KW MINABEL DPP)

MinDPP-BDE-17.002 EQUIPMENT LAYOUT 
(IX 100 KW MINABEL DPP)

MlnDPP-BDE-17.003 DETAILS OF TAKE-OFF STRUCTURE 
(1 X 100 KW MINABEL DPP)

MinDPP-BDE-17.004 CONDUIT LAYOUT 
(1 X 100 KW MINABEL DPP)

BalDPP-BDE-17.001 SINGLE LINE DIAGRAM 
(1 X 150 KW BALATUBAT DPP)

BalDPP-BDE-17.002 EQUIPMENT LAYOUT 
(1 X 150 KW BALATUBAT DPP)

BaIDPP-BDE-17.003 DETAILS OF TAKE-OFF STRUCTURE 
(1 X 150 KW BALATUBAT DPP)

BalDPP-BDE-17.004 CONDUIT AND CABLE TRAY LAYOUT 
(1 X 150 KW BALATUBAT DPP)

BalDPP-BDE-17.005 DETAILS OF CABLE TRAY 
(1 X 150 KW BALATUBAT DPP)

BaIDPP-BDE-17.006 DETAILS OF CONTROL HOUSE CABLE ENTRY 
(1 X 150 KW BALATUBAT DPP)

BalDPP-BDE-17.007 CONTROL HOUSE LIGHTING AND POWER 
LAYOUT(1 X 150 KW BALATUBAT DPP)

BalDPP-BDE-17.008 PERIMETER LIGHTING LAYOUT 
(1 X 150 KW BALATUBAT DPP)

BalDPP-BDE-17.009 SCHEDULE OF LOADS AND RISER DIAGRAM 
(1 X150 KW BALATUBAT DPP)

EED IX-EW-i
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SECTION IX - BID/REFERENCE DRAWINGS

SUPPLY. DELIVERY. INSTALLATION, TEST & 
COMMISSIONING OF 1 X 100 KW AND 1 X ISO KW 
MODULAR DIESEL GENSETS AND ASSOCIATED 
ELECTRICAL EQUIPMENT FOR MINABEL DPP AND 
BALATUBAT DPP UNDER PACKAGE 12

LuzP19Z1027Se

BalDPP-BDE-17.010

PKG12-BDE-17.001

PKG12-BDE-17.002

PKG12-BDE-17.003

PKG 12-BDE-17.004
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GENERAL NOTES:

1. THE GENERATOR BEARINGS SHALL BE DESIGNED TO ALLOW MINIMAL STRESS 1NIXJCED IN THE SHAFT. 
GENERATORS RATED 500KW AND BELOW SHAU HAVE A SINGLE OR DOUBLE BEARING DESIGN. 
HOWEVER. GENERATORS RATED ABOVE 500KW SHALL ADOPT A DOUBLE BEARING DESIGN.

2. SPACE HEATERS SHAa BE INSTALLED ON THE GENERATOR FRAME TO MAINTAIN 
TEMPERATURE OF THE ENTIRE GENERATOR ABOVE THE DEW PWNT 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 PAND. (GCPP).

3. TEMPERATURE DETECTORS SHWJ. BE PROVIDED IN THE STATOR aOTS 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. WE CIRCUIT BREAKER FOR THE ALTERNATOR WU AUTOMATICALLY TRIP IN THE 
EVENT THAT THE TEMPERATURE DETECTORS MEASURE THE WINDING TEMPERATURE TO BE 
ABOVE THE (SHUTDOWN SETTING) VALUE

♦. AIL WORKS TO BE DONE AND EOUIPUEKT TO BE SUPPLIED SHALL BE IN COMPLIANT TO THE LATEST 
PROVISIONS OF THE FOUOWING STANDARDS:

a. ANSI/IEEE - AMERICAN NATIONAL STANDARDS INSTITUTE AND/OR INSTITUTE OF ELECTRICAL 4 
ELECTRONIC ENGINEERS

C37.60 - REQUIREMENTS FOR OVERHEAD. PAD-MOUNTED, DRY VAULT AND
SUBMERSIBLE AUTOMATIC ORCUIT RECLOSERS AND FAULT INTERRUPTERS FOR AC SYSTEMS 
C57.12.20 - STANDARD FOR OVERHEAD-TYPE DISTRIBUTION TRANSFORMER 500KVA AND 
SMALLER: HIGH vaTAGE 54500V AND BELOVft LOW VOLTAGE. 7970/13800Y V AND BaOW

b. NEMA - NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION
MG 1 - STANDARD FCtfL MOTORS AND GENERATORS
WC-5 - THERUCmSTIC-INSUlATED WIRE AND CABLE FOR THE TRANSAISSION AND 
DISTRIBUTION OF ELECTRICAL ENERGY 
AB 1 - MOLDED CAa ORCUIT BREAKER
ICS2 - INDUSTRIAL CONTROLS AND SYSTEMS: CONTROLLERS. CONTACTORS AND OVERLOAD 
REUYS RATED $00VOLTS
ICS - GENERAL STANDARDS FOR INDUSTRIAL CONTROL AND SYSTEMS 
MC-1 - MOTORS AND GENERATORS
MC-2 - SAFETY STANDARD FOR CONSTRUCTION & GUIDE FOR SELECTION. INSTALLATION AND 
USE OF ELECTRIC MOTORS AND GENERATORS

c. UL - UNDERWRITERS LABORATORIES. INC. (ALL PARTS APPLY)
44 - RUBBER-INSULATED WIRES AND CABLES
83 - THERMOPLASTIC INSULATED WIRES AND CABLES
SOSA - INDUSTRIAL CONTROL EQUIPMENT
1063 - MACHINE TOOL WIRE (MTW) FOR STRANDED CONDUCTOR ONLY

h.

lEC - INTERNATIONAL ELECTRO-TECHNICAL COMMISSION 
$0255 - ELECmiCAL REUYS 
60044 - INSTRUMENT TRANSFORMER 
60071 - INSUUTION COORDINATION 
$0078 - POWER TRANSFORMERS. PARTS 1-5 
$0060 - HIGH VaTACE TEST TECHNIQUE 
62271 - HIGH VOLTAGE SWITCHGEAR AND CONTROL GEAR
60502 - POWER CABLES WTH EXTRUDED INSUUTION AND THEIR ACCESSORIES FOR RATED 
VOLTAGES PARTS 1 4 2
60694 - COMMON SPECIFICATION FOR HIGH VOLTAGE SWITCH GEAR AND CONTROL GEAR 
STANDARDS

NFPA - NATIONAL FIRE PROTECTION ASSOCIATION
272 - STANDARD METHOD OF TEST FOR FIRE AND SMOKE CHARACTERISTICS OF WIRES AND 
CABLES

ASTM - AMERICAN SOCIETY FOR TESTING AND MATERIALS 
ISO - INTERNATIONAL STANDARDS ORGANIZATION

90CT - OUAUTY SYSTEM MOOa FOR OUAUTY ASSURANCE IN DESICN/UEVELOPMEHT. 
MANUFACTURE AND TESTING
9002 - OUAUTY SYSTEM MODEL FOR OUAUTY ASSURANCE m PRODUCTION. INSTALUTIOM 4 
SERVICING

PEC - PHILIPPINE ELECTRICAL CODE

5. THE SUPPUER'S EQUIPMENT TO BE SUPPUED SHAa BE SUBJECT TO AU TESTS AND INSPECTION TO 
ENSURE THE SATISFACTORY PERFORMANCE OF Aa THE ECUIPHENT. Aa THE TESTS AND INSPECTION 
SHAa BE DONE V4TH NO ADDITIONAL COST TO NPC AND SHAa BE COUPUANT TO THE 
REQUIREMENTS OF THIS TENDER:

0. EW-4.T4 INSPECTION AND TESTING FOR AC GENERATORS
b. EW-5.8 TESTS TO BE PERFORMED FOR POWER TRANSFORMERS
c. EW-10.0 FACTORY ASSEMBLY AND TESTS

6. NON-COMPUANCE TO THE REQUIREMENTS STATED IN THIS TENDER SHAa BE GROUNDS FOR 
DISQUAUFICAT10H.
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DETAILS OF CABLE TRAY
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LIGHTING SYSTEM GENERAL NOTES:
1. ALL WORKS SHALL BE DONE IN ACCORDANCE WITH THE LATEST PROVISIONS OP THE 

PHILIPPINE ELECTRICAL CODE. LAWS AND ORDINANCES OF THE LOCAL CODE ENFORCING 
AUTHORITIES.

2. POWER SUPPLY SHAa BE SINGLE PHASE. 240 VOLTS, 60 HERTZ. THREE (3) WIRE 
SYSTEM TO BE TAKEN FROM THE NEAREST POWER SOURCE.

3. METHOD OF WRING SHAa BE IN uPVC WTH PROPER FITTINGS. DEVICES. BOXES AND 
SUPPORTS. WORK SHAa BE AS PER PLAN AND SPECinCATIONS AS TO LOCATION. TYPE 
AND USE.

4. Aa SWITCHES AND CONVENIENCE OUTLETS SHAa BE aUSH-MOUNTEO 1.37 METERS 
AND 0.30 METER RESPECTIVELY ABOVt THE FINISHED aOOR.

5. CONDUIT RUNS ARE INDICATIVE ONLY. THE ACTUAL RUNS SHAa BE DETERMINED IN THE 
FIELD.

6. WRES. BOXES. ELECTRICAL AS WEa AS NON-aECTRICAL MATERIALS NOT INCLUDED IN 
THE PLANS AND SPECIFICATION BUT NECESSARY TO COMPLETE THE JOB SHALL BE 
FURNISHED AND INSTALLED BY THE SUPPUER.

7. Aa ELECTRICAL MATERIALS TO BE USED IN THE INSTALLATION SHAa BE NEW, 
STANDARD AND APPROVED TYPE AS TO LOCATION, TYPES AND PURPOSE.

8. MINIMUM SIZE OF CONDUCTOR TO BE USED SHAa BE 3.5 mm’ THHN/THWN-2 IN 20 
mm® uPVC. SCH.40 CONDUIT UNLESS OTHERWISE SPECinED IN THE PLAN.

9. ELECTRICAL WORKS SHALL BE DONE UNDER THE DIRECT SUPERVISION OF A DULY 
LICENSED aECTRICAL ENGINEER.

DETAILS OF LIGHTING FIXTURES

p» wxro m ucwnxc bth
fHW F£7l£CTCR. t i H

WTT3 m »oi cmrr. led

PW 1 ■ » **TTS COOL CU59C 7.0BI 
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