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National Power Corporation
INVITATION TO BID
PUBLIC BIDDING - BCS 2022-0267

1. 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.

Bid
PR Nos./PB Ref No. & Pre-bid ABC/ Amt. of
Description Similar Contracts | e once sf“ob::f‘f':;“ Bid Docs

$3-8IT22-001, 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 Mode! No. KTA19-
G6A and MTA11-G3 for Sitangkai

Supply and
Delivery of Diesel
Generating Sets or

DPP Mechanical and/or 17 Ma 30 Ma
ABC = P 2,290,900.00 Electrical Parts /| 2025 2022 | 1o
Package Il: Components /| 9:30AM 9:30 AM | P5,950,600.00/
160kW Cummins Genset, Engine | Equipment for £ 10,000.00
Model No. 6TA8.3G2, Serial No. | piasel Generating
69197348 of Tandubanak DPP Sets
ABC = R 443,800.00
Package JlI:
250kW and 300kW Cummins
Generator Set for West Simunul!
DPP
ABC =R 1,092,500.00
Package IV:
600kW Cummins Model No.
KTA38B-G1, Engine No. 41234734
for Mapun DPP
ABC = £ 2,123,400.00
Supply, delive
S1-BIM22-006 / ang installation ro):‘
PB220530-NA collapsible, 17 M 30 M
Supply, Delivery and Installation P ay ay
of Collapsible / Containerized zfr:t;';ntrrir;zed (eg. 2022 2022 P 2,400,000.00/
B i i Gri 91 9:30AM 9:30AM | P5.000.00
unker for Burias Mini Grid house/office, staff
Power Plants, Claveria Burias Is., room, bunker,

Masbate

control house, etc.)

AFG-LOG-D02.FO3
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Invitation to Bid - BCS 2022-0267

Supply and
HO-CBM22-004 / :’ﬂ“’efy Voo
PB220530-NA nuenza Vaccine | 17 May 30 May

_ Quadrivalent (4 2022 2022 R 1,374,590.00 /

Supply and Delivery of Fiu strain), Inactivated | 9:30 AM 9:30AM | P5,000.00
Vaccines for NPC Employees Split Influenza

Virus Vaccine
PB220119-JD00131 (PB2) Delivery of

. . 7 30M

Supply  and Delivery  of Transmissulon Line 1201\3;)( 20223( R 3,046,000.00 /
Transmission Line Spare Parts | Hardware's  and 9:30 A M 8:30 AM | R5,000.00
intended for Oriental Mindoro Substation
69kV T/L & SIS Equipment

Supply, Delivery,

Installation, Test

and

Commissioning or
HO-PMD22-008 / Construction,
PB220530-JD Installation,  Test

and
Supply, Delivery, Installation, Test Commissioning of
and Commissioning of 2 x 100 | power Facilties of 17"333’ 3°0M3Y R 26,561,000.00 /
kW  Modular Diesel Gensets, Diesel Generatin 2022 2022 R 25.000.00
Associated Eiectrical Equipment 91 e30 AM 9:30 A.M '

& Balance of Plant for the
Electrification of New Area in
Bucutua Is., Banguingui, Sulu

Set/s with a
capacity of at least
100 KW Prime or
Continuous Power
with Power
Transformer/s of at
least 125 KVA
rating

AFG-LOG-002.F03
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Invitation to Bid - BCS 2022-0267

HO-PMD22-008 /
PB220530-JD

Supply, Delivery, Installation, Test

Supply,  Delivery,
Installation, Test
and
Commissioning or
Construction,
Installation, Test
and

and Commissioning of 2 x 60 kw | Commissioning of | 47 May 30May | p 23 807800.00/
Medular Diesel Gensets, Power Facilities of 2022 2022 p25'000:00
Associated Electrical Equipment | Diesel Generating | 9:30 AM 9:30 AM ’
& Balance of Plant for the |Set's with a
Electrification of New Area in | capacity of at least
Bulan Is., Banguingui, Sulu 60 KW Prime or
Continuous Power
with Power
Transformer/s of at
least 75 KVA rating
Supply, Delivery,
Installation, Test
and
Commissioning or
HO-PMD22-010 / Construction,
PB220530-1D Installation, Test
Supply, Delivery, Installation, Test | and
and Commissioning of 2 x 30 kw | Commissioning of 17 May 30 May P 20,271,200.00 /
Modular  Diesel  Gensets, | Power Facilities of 2022 2022 R 25.000.00
Associated Electrical Equipment | Diesel Generating 9:30 AM 9:30 AM e
& Balance of Plant for the |Set/s with a
Electrification of New Area in | capacity of at least
Tongkil Is., Banguingui, Sulu 30 KW Prime or
Continuous Power
with Power
Transformer/s of at
least 50 KVA rating
Supply and
$1-8JD22-001 / Delivery of Diesel
PB220203-8V00125 (PB2) Generating Sets or
Supply and Delivery of Actuator | Mechanical andfor| 47 May 31May | o5 40200000/
and 15 Others for 300kw [ Electrical Parts / 2022 2022 R s:ooofoo :
Cummins Genset Model KTA19- | Compenents /1 930AM 9:30 AM

G2 of San Jose DPP, San Jose,
Romblen

Equipment for
Diesel Generating
Sets

AFG-LOG-002.FO3
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Invitation to Bid - BCS 20220267

$1-CAS22-003/
PB220203-SV00126 (PB2)

Supply and Delivery of Spare

Supply and
Delivery of Diesel
Generating Sets or
Mechanical and/or

17 May

31 May

Parts for Cummins Ganset Electl'ical Paﬂs l 2022 2022 :::'gggjg:)o.oo"
275kW, 600KW and 724kW of | Components /| 9:30AM | 9:30AM '
Casiguran DPP, Casiguran, | Equipment  for
Aurora Diesel Generating

Sets

Supply, Dalivery,

Installation, Test

and

Commissioning or
HO-PIB21-013 / Construction,
PB211117-SV00416 (PB2) Instalation,  Test
Supply, Delivery, Installation, Test grcl)mmissioning of
& Gommissioning of 1 x 100 KW | power Faciliies of | 17 May 31 May | 221,827,400.00/
and 1 x 150 KW Modular Diesel | pyece) Generating | 2022 2022 | R 25,000.00
Gensets and Associated Set/s with a 8:30 AM 9:30 AM
Electrical Equipment for Minabel capacity of at least
DPP and Balatubat DPP udner 75 kW Prime or
Package 12 Continuous Power

with Power

Transformer/s of at

least 100 kVA

rating

Supply, Delivery,

Installation, Test

and

Commiissioning or
HO-PIG21-019 / Construction,
PB211117-SV00417 (PB2) '"Zta"a“O"' Test
Supply, Delivery, Installation, Test g;mmissioning of
& Commissioning of 1 x 100 kw Powar Facilities of 17 May 31 May P 13,956,85500!'
(for Dancalan DPP) and 1 x 100 Diese! Generating 2022 2022 R 25,000.00
kW (for Malaking-ilog) Modular 9:30 AM 9:30 AM '

Diesel Gensets and Associated

Setls with a
capacity of at least

Electrical  Equipment  under 50 kW Prime or
Package 13-A Continuous Power

with Power

Transformer/s of at

least 100 kVA

rating

Venue: Kafiao Function Room, NPC Bldg. Diliman, Quezon City

AFG-LOG-002.F03
Rev.No.0

Page 4of6




Invitation to Bid - BCS 2022-0267

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

Delivery Period / Contract Relevant Period of SLCC reckoned from
PR Nofs./ PB Ref Nofs. Duration the date of submission & receipt of bids
$3-SIT22-001 & 3 OTHERS Sixty (60) Calendar Days Ten (10) Years
S51-BIM22-006 Seventy-Five (75) Calendar Days Five (5) Years
HO-CBM22.004 Thirty (30) Calendar Days Two (2) Years
S51-0MS22-007 - Sixty (60) Calendar Days Ten (10) Years
. Two Hundred Forty (240)
HO-PMD22-008 Calendar Days Fifteen (15) Years
. Two Hundred Forty (240)
HO-PMD22-009 Calendar Days Fifteen (15) Years
n Two Hundred Forty (240) .
HO-PMD22-010 Calendar Days Fifteen (15) Years
$1-5JD22.001 Sixty (60) Calendar Days Ten (10) Years
S$1-CAS22-003 Sixty (60) Calendar Days Ten (10) Years
g Two Hundred Forty (240)
HO-PIB21-013 Calendar Days Fifteen (15) Years
Two Hundred Forty (240)
HO-PIG21-019 Calendar Days Fifteen {15) Years

3. Bidding will be conducted through open competitive bidding procedures using a non-discretionary
“passfail’ criterion as specified in the 2016 revised Implementing Rules and Regulations (IRR) of
Republic Act (RA) No. 9184,

Bidding is restricted to Filipino citizens/sole proprietorships, partnerships, or organizations with at least
sixty percent (60%) interest or outstanding capital stock belonging to citizens of the Philippines, and to

citizens or organizations of a country the laws or regulations of which grant similar rights or privileges to
Filipino citizens, pursuant to RA 5183.

4. Prospective Bidders may obtain further information from National Power Corporation, Bids and Contracts
Serv

ices Division and inspect the Bidding Documents at the address given below during office hours
(8:00AM to 5:00PM), Monday to Friday.

A complete set of Bidding Documents may be acquired by interested Bidders from the given address and
website(s) and upon payment of the applicable fee for the Bidding Documents, pursuant to the latest

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

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

Only registered bidder/s shall be allowed to participate for the conduct of virtual pre-bld conference.

Unregistered bidders may atiend the Pre-Bid Conference at the Kafiao Room, NPC subject to the
following:

AFG-LOG-002.F03
Rev.No.0
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Invitation to Bid - BCS 2022-0267

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

b. A *No Face mask / No Entry” policy shall be implemented in the NPC premises. Face mask shall
be 3-ply surgical or KN95 mask type.

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

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

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

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

representatives who choose to attend the activity.

10. The National Power Corporation reserves the right to reject any and all bids, declare a failure of bidding,
or not award the contract at any time prior to contract award in accordance with Sections 35.6 and 41 of

the 2016 revised IRR of R.A. No. 9184, without thereby incurring any liability to the affected bidder or
bidders,

11. For further information, please refer to:

Bids and Contracts Services Division,
Logistics Department

BIR Road cor. Quezon Avenue
Diliman, Quezon City

Tel Nos.; 8924-5211 and 8921-3541 local 5244/5504
Fax No.: 8922-1622

Email: bcsd@napocor.gov.ph / besd_napocor@yahoo.com
12. You may visit the following websites:

For downloading of Bidding Documents: htlps:!Iwww.napocor.gov.ph!bcsdlbids.php

BEL T. TEVES

Vice Presidé ¥ Engineering Services and
Chairman, Bid¥and Awards Committee

AFG-LOG-002.F03
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COMMISSIONING OF 2 X 100 KW MODULAR DIESEL GENSETS,
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SECTION 11 — INSTRUCTION TO BIDDERS MinP21212775e
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B!D DOCUMENTS SUPPLY, DELWVERY, INSTALLATION, TEST, AND
COMMISSIOMING OF 2 X 100 KW MODULAR DIESEL GENSETS
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT
FOR THE ELECTRIFICATION OF NEW AREAS IN BUCUTUA IS,
BANGUINGUI, SULU

SECTION I — INSTRUCTIONS TO BIDDERS MinP1Z12775¢e

SECTION Il - INSTRUCTIONS TO BIDDERS

Scope of Bid

The National Power Corporation (NPC or NAPOCOR) wishes to receive Bids for the
SUPPLY, DELIVERY, INSTALLATION, TEST, AND COMMISSIONING OF 2 X 100
KW MODULAR DIESEL GENSETS ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR THE ELECTRIFICATION OF NEW AREAS IN BUCUTUA
IS., BANGUINGUI, SULU, with identification number MinP1Z1277Se.

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

2. Funding Information

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

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

3. Bidding Requirements

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

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

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

4. Corrupt, Fraudulent, Collusive, and Coercive Practices

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

NATIONAL POWER CORPORATION H-1TB-1



BID DOCUMENTS 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 AREAS IN BUCUTUA IS,
BANGUINGUI, SULY

SECTION 1l — INSTRUCTIONS TO BIDDERS MinP1212775e

5.

Eligible Bidders

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

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

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

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

5.4. The Bidders shall comply with the eligibility criteria under Section 23.4.1 of the
2016 IRR of RA No. 8184.

6. Origin of Goods

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

7. Subcontracts

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

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

7.2. The Supplier may identify its subcontractor during the contract implementation
stage. Subcontractors identified during the bidding may be changed during the
implementation of this Contract. Subcontractors must submit the documentary
requirements under Section 23.1 of the 2016 revised IRR of RA No. 8184 and
comply with the eligibility criteria specified in ITB Clause 5 to the implementing or
end-user unit.

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

NATIONAL POWER CORPQORATION mﬁ I-I7B-2
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BID DOCUMENTS 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 AREAS IN BUCUTUA IS.,
BANGUINGUI, SULU

SECTION Il - INSTRUCTIONS TO BIDDERS MinP1Z12775e

8.

10,

1.

Pre-Bid Conterence

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

Clarification and Amendment of Bidding Documents

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

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 Vill (NPCSF-GOODS-01 - Checklist of Technical and
Financial Documents).

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

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

10.4. The Statement of the bidder's Single Largest Completed Contract (SLCC)
(NPCSF-GOODS-03) and List of all Ongoing Government & Private Contracts
Including Contracts Awarded but not yet Started (NPCSF-GO0DS-02) shall
comply with the documentary requirements specified in the BDS.

Documents comprising the Bid: Financial Component

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

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

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

NATIONAL POWER CORPORATION m"]*a {I-IT8-3



B1D DOCUMENTS 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 AREAS IN BUCUTUA IS,
BANGUINGUI, SULU

SECTION I = INSTRUCTIONS TO BIDDERS MinP1Z12775e

11.4. For Foreign-funded Procurement, a ceiling may be applied to bid prices provided

the conditions are met under Section 31.2 of the 2016 revised IRR of RA No. 9184.

l 12. Bid Prices

12.1. Prices indicated on the Price Schedule shali be entered separately in the following

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

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

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

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

iv. The price of other {incidental) services, if any, listed in the BDS.
b. For Goods offered from abroad:

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

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

l 13. Bid and Payment Currencies

14.

13.1. For Goods that the Bidder will supply from outside the Philippines, the bid prices

may be quoted in the local curency or tradeable currency accepted by the BSP at
the discretion of the Bidder. However, for purposes of bid evaluation, Bids
denominated in foreign currencies, shall be converted to Philippine currency based
on the exchange rate as published in the BSP reference rate bulletin on the day
of the bid opening.

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

14.1. The Bidder shall submit a Bid Securing Declaration or any form of Bid Security in

the amount indicated in the BDS, which shall be not less than the percentage of
the ABC in accordance with the schedule in the BDS

14.2. The Bid and bid security shall be valid for One Hundred Twenty (120) calendar

days from the date of opening of bids. Any Bid not accompanied by an acceptable
bid security shall be rejected by the Procuring Entity as non-responsive.

NATIONAL POWER CORPORATION m I-ITB-4



BID DOCUMENTS 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 AREAS IN BUCUTUA IS.,
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SECTION )l - INSTRUCTIONS TO BIDDERS MinP1Z12775e

15.

16.

17.

18.

19.

Sealing and Marking of Bids

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

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

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

Deadline for Submission of Bids

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

Opening and Preliminary Examination of Bids

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

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

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

Domestic Preference

18.1. The Procuring Entity will grant a margin of preference for the purpose of
comparison of Bids in accordance with Section 43.1.2 of the 2016 revised IRR of
RA No. 9184,

Detailed Evaluation and Comparison of Bids

19.1. The Procuring Entity's BAC shall immediately conduct a detailed evaluation of all
Bids rated “passed,” using non-discretionary pass/fail criteria. The BAC shall
consider the conditions in the evaluation of Bids under Section 32.2 of the 2016
revised [RR of RA No. 9184.

19.2. If the Project allows partial bids, bidders may submit a proposal on any of the lots
or items, and evaluation will be undertaken on a per lot or item basis, as the case
maybe. In this case, the Bid Security as required by ITB Clause 14 shall be
submitted for each lot or item separately.
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20,

21.

19.3.

19.4.

19.5.

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

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

Except for bidders submitting a committed Line of Credit from a Universal or
Commercial Bank in lieu of its NFCC computation, all Bids must include the
NFCC computation pursuant to Section 23.4.1.4 of the 2016 revised IRR of RA
No. 9184, which must be sufficient for the total of the ABCs for all the lots or
items participated in by the prospective Bidder. For bidders submitting the
committed Line of Credit, it must be at least equal to ten percent (10%) of the
ABCs for all the lots or items participated in by the prospective Bidder.

Post-Qualification

20.1.

21.1.

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

Signing of the Contract

The documents required in Section 37.2 of the 2016 revised IRR of RA No. 9184
shall form part of the Contract. Additional Contract documents are indicated in
the BDS.
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SECTION I

BID DATA SHEET
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SECTION Il - 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
100 kW Prime or Continuous Power with power transformer/s of at least 125
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/fequipment 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 Diese! 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-GO0DS-02) shall be supported
by the following documents for each on-going contract to be submitted during
Post-Qualification:

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

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

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

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

1. Contract/Purchase Order

2. Certificate of Acceptance; or Certificate of Completion; or Official Receipt
{O.R); or Sales Invoice
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The prospective bidders shall declare its Joint Venture pariner during the
purchase of bidftender 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 Il Technical
Data Sheets.

Manufacturer's brochures, manuals and other supporting documents of
equipment, materials, hardware znd 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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19.3

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

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

DESCRIPTION ABC (PhP)

a. Generating Set(s) 6,806,600.00
b. Power Transformers 3,480,500.00
c. Other Mechanical Works 1.815,600.00
d. Other Electrical Works 6,388,400,00
€. Civil and Architectural Works 4,580,800.00
f. Spare Parts 2,603,700.00
| g. Miscellaneous Work 885,400.00
TOTAL ABC 26,561,000.00

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. Itis 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 Fue! 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 Fue! Consumption Cost shall become the
total evaluated bid price, for bid comparison purposes.

19.6 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.
20.1 Additional documents to be submitted during Post-Qualification:

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

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

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

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

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

f. Drawings and documents to be submitted during post-qualification process
Sections M-3.0 to M-5.0 for Mechanical Works and Sections E-3.0 to E-12.0
{or Electrical Works, Section VI — Part Il Technical Data Sheets.

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

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

1. Scope of Contract

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

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

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

2.  Advance Payment and Terms of Payment

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

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

3. Performance Security

3.1.  Within ten (10} calendar days from receipt of the Notice of Award by the Bidder
from the Procuring Entity but in no case later than the signing of the Contract
by both parties, the successful Bidder shall furnish the performance security in
any of the forms prescribed in Section 39 of the 2016 revised IRR of RA No.
0184,

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

4. Inspection and Tests

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

5. Warranty

5.1 In order to assure that manufacturing defects shall be corrected by the Supplier,

a warranty shall be required from the Supplier as provided under Section 62.1
of the 2016 revised IRR of RA No. 9184,

5.2 The Procuring Entity shall promptly notify the Supplier in writing of any claims
arising under this warranty. Upon receipt of such notice, the Supplier shall
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.

6. Liability of the Supplier

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

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

GCC
Clause

1 Delivery and Documents —

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

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

For Goods supplied from within the Philippines

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

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

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

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

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

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

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

{vii) Original and four copies of the Manufacturer's andfor Supplier's warranty
certificate; and

{vii) Documents specified in the Technical Specifications, if any.
For Goods supplied from abroad:

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

(it}

(iii)

(iv)

(v)

(vi)

(vii)

(viil)

a.

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

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 ;

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

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

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

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

Crigina! and four copies of the certificate of origin (for imported Goods),
and

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

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

Incidental Services —

The Supplier is required to provide all of the following services, including
additional services, if any, specified in Section V1. Schedule of Requirements:

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

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

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

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

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

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

Spare Parts —

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

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

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

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

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

The spare parts and other compenents required are listed in Section Vi
(Technical Specifications) and Section Vil {Schedule of Requirements/Bid
Price Schedule) and the costs thereof are included in the contract price.

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

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

Packaging -

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

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

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

Name of the Procuring Entity

Name of the Supplier

Contract Description

Final Destination

Gross weight

Any special lifting instructions

Any special handling instructions

Any relevant HAZCHEM classifications

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

Transportation -

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

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

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

The Procuring Entity accepts no liability for the damage of Goods during transit
other than those prescribed by INCOTERMS for DDP deliveries. In the case
of Goods supplied from within the Philippines or supplied by domestic Suppliers
risk and title will not be deemed to have passed to the Procuring Entity until
their receipt and final acceptance at the final destination.
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ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT
FOR THE ELECTRIFICATION OF NEW AREAS IN BUCUTUA IS.,
BANGUINGU), SULU

SECTION V - SPECIAL CONDITIONS OF CONTRACT MinP1Z12775e

Intellectual Property Rights —

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

2.0

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

22

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

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

The terms of payment shall be as follows:
1) For Supply and Delivery Pay items:

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

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

(¢} On Acceptance: The remaining twenty percent {20%) of the Contract
Price of the delivered Goods shall be paid to the Supplier within sixty
(60) days after the date of submission of the acceptance and
inspection cerlificate for the respective delivery issued by the
Procuring Entity’s authorized representative. In the event that no
acceptance certificate is issued by the Procuring Entity’s authorized
representative within forty five (45) days after successful test and
commissioning, if required, the Supplier shall have the right to claim
payment of the remaining twenty percent (20%) subject to the
Procuring Entity's own verification of the reason(s) for the failure to
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SECTION V - SPECIAL CONDITIONS OF CONTRACT MinP1212775¢

(a)

(b)

issue documents (vii) and {viii) as described in the SCC provision on
Delivery and Documents.

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

{a) On Contract Effectivity: Advance payment of Fifteen percent {15%) of

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

(b) On Delivery: Eighty percent {80%) of the price of the delivered Goods,

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

(c) On Acceptance: The remaining twenty percent (20%) of the price of

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

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

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

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

{c} On Acceptance: The remaining forty percent {40%) of the price of the

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

3.2 1.

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

i. Company Name

ii. Correct amount of the Bond

jil. Contract/Purchase Order Reference Number

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

The bond shall remain valid and effective unti! the duration of the contract
{should be specific date reckoned from the contract effectivity} 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 acceplable 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
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Principal without the need to prove or to show grounds or reasons for
demand for the sum specified therein;

ii. The amount claimed by the Obligee under this bond shall be paid in

full and shall never be subject to any adjustment by the Surety;

it.  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.

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

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

6 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 Darages, the PROCURING ENTITY shall

impose a penalty in case the Supplier fails to attain the guaranteed rated
output of the diesel gensets.

If the diesel gensets fails to attain the guaranteed kW output at site during
the performance test as measured at the generator output terminals, a
penalty shall be imposed to the Supplier for each diesel genset that failed

to attain the guaranteed kW output, computed in accordance with the
formula specified below:

Penalty/lUnit = TCPx(1-AIRQ)

GRO X2

Where:

TCP = Total Contract price for one DG Set (item 1 of the Bid Price Schedule)
ATRO= Actual Tested Rated Oulput of the DG Set at site corrected to ISO
3046 conditions

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

Penalty for Failure to Meet Guaranteed Fue! Rate

Aside from the Liquidated Damages and Penalty for Failure to Meet
Guaranteed Rated Qutput, 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
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Where:

AFR = Actual Fuel Rate for each DG Set at site corrected to ISQ 3046
conditions, ikW-hr

GFR =Guaranteed Fuel Rate of the DG Se! at 1SQ 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% Qutages and assumed 70%
Utilization Factor

2 = Penally Conslant

3. Penalty for Failure to Meet Transformer Guarantees
Aside from the Liquidated Damages, Penalty for Failure to Meet
Guaranteed Output and Penalty for Failure to Meet Guaranteed Fue! Rate,
the PROCURING ENTITY shall also impose a penalty in case the Supplier

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

TECHNICAL
SPECIFICATIONS

(PART | — TECHNICAL
SPECIFICATIONS)

GW — General Works

AW — Architectural Works
Cw — Civil Works

MW — Mechanical Works

EW — Electrical Works
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PART I

TECHNICAL
SPECIFICATIONS

GW - GENERAL WORKS
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PART | - TECHNICAL SPECIFICATIONS
GW - GENERAL WORKS
TABLE OF CONTENTS

CLAUSE NO. TITLE PAGE NO.
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L - B C 1Ty T - | OO RSO RR 3
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GW-3.2 Earthquake and Wind Design Requirements.........cc.ceceveeeereirioionneseeeeeenn 11
GW-3.3  SouNd CONtrol........covvieireninirinenneeeereeseesvsisssesissesssmeseeesssensersssssessassessmes
GW-3.4  EmISSION Standards..........ccovceerinieniniinneeeieeiisvosissessiosiiemeeseresessessressssssessesss
GW-3.5 Fuel Specifications Requirement
GW-3.6  Torsional Critical SPERAS.......cccceevreeiiireireereisieseier e iererrrersseneessessessssnessssen
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GW-3.8 Power System Characleristics........c.ovvveiirinin e iecreissnssessesasersseeesessesans
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GW=41  GENETAI ...ttt e e rereossesaames s e v et ressasbesmessoeseeen 15
GW-4.2 Applicable Codes and Standards..........cceoveeeecerrrererereseesensseerersssessnnessnes 16
GW-4.3  Test of Materials.........ccvuvieieiiimiiicee et eeeee e sessreseeresssmeseseesresssesssssnns 18
GW-4.4  Tropical ServiCeability............ccoovvrirreieiiineeeeeeerreceesesssseesesessressssseseessssssees 18

GW-4.4.1  GENETAl ....ccveoiee et e et see e s st n s s s see s 18
GW4.4.2  MBIAIS...ccucoimicereeercrevtiiiseiseeie s cetsaesene s e re st reeseessesseesanne e 18
GW-4.4.3 Screws, Nuts, Springs, Pivots, E1C......ccceccvveiiriiieeer s 18
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PART 1 - TECHNICAL SPECIFICATIONS

GW - GENERAL WORKS

GW-1.0 GENERAL

This section covers the general technical requirements for furnishing all labor,
materials, supplies, tools and equipment and other incidentals required for all the
works specified herein and shown on the accompanying drawings or otherwise
directed by NPC to complete the Supply, Delivery, Installation, Test, and
Commissioning of 2 x 100 kW Modular Diesel Gensets, Assoclated
Electrical Equipment & Balance of Plant for the Electrification of New Area
in Bucutua Is., Banguingui, Sulu.

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

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

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

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

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.
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GW-1.1

Project Description

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

Each generating set shall be designed for Prime Duly Operation as defined in
ISO 8528, capable of delivering the 100 kW measured and/or adjusted to the
Specified Reference Site Conditions as described in Clause MW-4.1 of the
Mechanical Works specifications.

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

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

Each generating set shall be provided with separate Generator Control and
Protection Panel to be installed inside in a containerized/pre-fabricated control
house.

The new generating sets and associated electrical equipment shall be installed in
the area as shown on the drawings. The new generating sets shall be designed
to operate in paraliel with other generating sets (future) of different make and
capacity.

GW-1.2 Project Location
The project shall be located in a new site at Brgy. Dungon, Bucutua Is.,
Banguingui, Sulu.
Table 1.2 below shows the existing mode of transport from port of Manila to the
plant site/location, subject to verification by the Supplier,
TABLE 1.2
EXISTING MODE OF TRANSPORT FROM PORT
PLANT 1 2 3
1. Brgy. Dungon, .
Bucutua ls., Manila Pier S- Zagn boanga S éDuntgonl Pier
Banguingui, Sulu er (Bucutua ls.)
Note: L~ Land Travel; S-Sea Travel; S-S - Special Trip Sea Travel
GW-1.3  Project Duration
The Supplier shall complete the works as specified within Two Hundred Forty
(240} Calendar Days which shall become effective from receipt of the Notice to
Proceed. The total contract period is inclusive of twenty (20) rainy/unworkable
days, considered unfavorable for the execution of works at site.
NATIONAL POWER CORPORATION VI-GW-2
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GW-2.0 SCOPE OF WORK
GW-2.1 General

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

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

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

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

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

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

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

NATIONAL POWER CORPORATION VI-GW-3
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b)

d)

Delivery of labor and supervision, materials and supplies, tools and
equipment for the construction of associated civil and architectural
works, as applicable, such as foundations for equipment, appurtenant
buildings/structures and other related works. 1t shall include detailed
design of associated civil/structural works for all equipment to be
supplied by the Supplier and as specified herein;

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

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

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

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

GW-2.2  Architectural Works

a}  Supply and Installation of complete one (1) unit twenty (20) feet
Prefabricated Container/Control House;
b}  Allinsulation works;
c) Ceiling Works;
d} Fenestration Works;
e) Concrete and Masonry Works;
f) All painting works;
g} All other works and services required to complete the project
NATIONAL POWER CORPORATION VIi-GW4
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GW-2.3  Civil Works

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

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

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

d} Complete construction of concrete foundation for 2x100KW modular
generator sets and transformers including anchor bolts/machine bolts
to ensure proper anchoring and installation;

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

f} Fumishing and installation of drainage systems and appurtenant
structures;

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

h) Complete construction (erectionfinstallation) of flag pole, perimeter
and seclusion fences, guard post, concrete walkway and entrance
gate,

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

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

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

NATIONAL POWER CORPORATION VI-GW-5
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GW-24 Mechanical Works

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

a}) Two (2) units of 100 KW (Guaranteed Prime Power Output) Modular Diesel
Generating set, 1800 rpm, In-line multi-cylinder, 480 V, 3-phase, 60hz,
equipped with turbocharger and air to air charged air cooler, electronic
governor, direct injection, sound attenuated and weatherproof enclosure
complete  with auxiliary equipment, engine mounted selective
control/monitoring and protection panel, battery system with charger,
anchor/foundation bolts and other devices/accessories as described in the
relevant technical specifications;

b} Two (2) sets of 1,000-liter fuel oil day tanks complete with manhole, inlet
and outlet nozzles, nozzles for wvent, overflow, drain and level
gauge/switch, and structural supports;

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

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

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

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

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

h)  One (1) unit of InverteriWindow type Air Conditioner, 11,500 kJ/h minimum
cooling capacity for control house and One (1) unit of Wall mounted
Exhaust Fan for toilet, 100 m%h minimum capacity, propeller type, direct
motor driven, 220V, 60 hz, 1-phase power supply for all air conditioning
and ventilation units, all complete with mounting accessories and controls;

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

i) One (1) lot of various Miscellaneous Equipment and Materials;
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k)  Hydrostatic testing of field-installed piping systems under the presence of
NPC;

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

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

GW-2.5 Electrical Works

Supply, installation and test of Two (2) 100 kW, 480v, 3-phase AC Generators
and associated auxiliary equipment;

a) Supply, installation and test of Two (2) Generator Control and Protection
Panels equipped with monitoring, metering, control, protection and
synchronizing equipment/devices;

b) Supply, installation and test of Two (2) 150 kVA, 480V/13.8 kV, 3-phase,
60 hz Generator Transformers;

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

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

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

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

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

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

i)  Supply, installation and test of Grounding System;

i) Supply, installation and test of Lightning Protection System;

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

I}  Supply, installation and test of Conduit and Cable Tray System;
m) Supply and delivery of Special Tools;
n) Job Site Cameras to be installed before the construction and/or installation

of all the equipment complete with all necessary accessories as specified
in relevant technical specifications;
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o) All other works and services including those not specifically detailed herein
but are required to fully complete the project

GW-2.6 Other Works and Services

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

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

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

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

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

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

NPC-SPUG plant personne! shall extend any assistance that the Supplier
may require during his inspection/assessment (such as dimensional
measurement, megger and wiring continuity test, etc.) at the site including
existing facilities, as applicable;
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f) Conduct training of all NPC plant operators at the site who will be assigned to
operate and maintain the diesel generating sets regarding proper operation,
preventive maintenance and troubleshooting including proper maintenance
during standby condition.

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

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

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

h) Conduct test and commissioning of the diesel generating sets including
balance of plant in accordance with the approved test procedure submitted
by the Supplier. It shall include compiling, recording and submitting test
reports to NPC.

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

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

l i) Submit five (5) sets of drawings and documents for NPC's approval prior to
procurement of materials and equipment such as dimensioned assembly
drawings of generating sets and its auxiliary equipment, sound attenuated
and weatherproof enclosure, schematics and wiring diagrams, control and
protection panels, transformers, interconnecting diagrams identified by
terminal numbers and equipment foundation details. Submittal shall include

l seven (7) sets of approved operation and maintenance manual to be
submitted prior to test and commissioning. Plant site with generating sets of
different model/ratings shall be supplied with respective seven (7) sets of O
& M Manuals. O & M manuals shall include Part List and Preventive
Maintenance Schedule during the operating life of the generating sets and
other information specified in the relevant sections of this specification;

)] Corrosion protection and painting;
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k) Provide Labels or Standard Plant Identification Number {SPIN) for all
equipment, valves, piping and instruments supplied;

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

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

GW-3.0 DESIGN AND DUTY CONDITIONS
GW-3.1 Site Conditions

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

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

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

specifications.

Elevation above sea level :0to 500 M

Ambient temperature ! up to 45°C

Baromatric pressure : 0.974 - 1.03 kg/cm2 abs

% Relative humidity : up to 85%

Design for seismic loads : Seismic zone factor 0.4

Maximum Wind Velocity : 250 km/hr and/or as specified in the latest
edition of National Structural code of the
Philippines

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

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

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

a) Natural period and mode of vibration;

b) Damping (inherent or specifically provided);
¢} Manner of failure (ductile or brittle); and

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

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

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

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

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

GW-3.3 Sound Control

The Supplier shall ensure that the sound level of equipment covered by this
specification, including those equipment and tools to be used during the
performance of the his works, are within the permissible limits for personne! 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 contro! design objectives.
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GW-34 Emission Standards

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

Max.
Permissible Method of .
Pollutant Limnit Sampling Method of Analysis
{(mg/Ncm)
USEPA Methods 1 thru | Phenol-disulfonic Acid Method or
NOx 2000 as NO; 4 & Method 7 as per sampling method
USEPA Methods 1 thru
SOx 700 as SO; 4 & Method 6 or 8 as As per sampling method
appropriate
co 500 as CO USEPA Method 3 Orsat Analysis or NDIR
. USEPA Methods 1 o .
Particulates 200 through 5 Gravimetric per sampling method

GW-3.5 Fuel Specifications Requirement

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

Property Unit ASTM Method | Min. Max.

1. Density @ 15C kg/L D-1289 0.82 0.68
2. Kinematic Viscosity @ 40 °C ¢St D-445 1.7 5.5
3. Flash point oG (°F) D93 55(131)
4, Pour Point oC (OF) D-97 10 (50)
5. Cloud Point oC {9F) D-2500 16 {60.8)
6. Ash % wi. D-482 0.01
7. Sulfur % wt. D-4294/D-129 0.3
8. Water & Sediment % vol. D-2709 0.1
9. Water Content (by distillation) % vol. D-95 0.1
10. Calorific Value

HHV BTUb D-240/D4868 | 19,600

LHV BTUMb D-4809 18,400
11. Others

a) Distillation Temp. 90% Recovery oC D-86 370

b) Carbon Residue, 10% Bottoms % Wt, D-4530-85 0.35

¢) Cetane Index D-976 45

d) ASTM Colour D-1500 5.0

€) Sediment (by extraction) % wi. D-473 0.01
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Contd.....
Property Unit ASTM Method | Min. Max,
11. Others
a) Distillation Temp. 80% Recovery oC D-86 370
b) Carbon Residue, 10% Bottoms % wt. D-4530-85 0.35
¢) Cetane Index D-976 45
d) ASTM Colour D-1500 5.0
e) Sediment (by extraction) % wi. D473 0.01
f) (ggpper strip corrosion, 3h at 50 ASTM D-130 No. 1
PNS EN 14078
g} FAME content % vol. modified 17
PNS EN 14331
h) Methyl laurate {C12 ME) % wt. modified 08
i) Free Water % vol. 1.0

Although this is the base specification that will be used for Pedormance 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 Oufput 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 paralle! with the system specified herein,
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without exceeding the active and reactive power limitations of the engine and
generator.

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

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

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

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

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

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

a) Harmfu! 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 paris 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 gsnerator, 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

GW-3.9

GW-4.0

GW-4.1

Power System Characteristics

The generating sets to be supplied shall be capable of paralle! 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 paralle! 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
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.

MATERIALS AND EQUIPMENT
General

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

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

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

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

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

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

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

for rejection.

GW-4.2 Applicable Codes and Standards

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

ABS American Bureau of Shipping
ANSI American National Standard Institute
ASME American Society of Mechanical Engineers
AWS American Welding Society
BSI British Standards Institute
CE European Commission
CSA Canadian Standard Association
DEMA Diesel Engine Manufacturer’'s Association
DIN Deutsches Institut fur Normung
FM Factory Mutual Engineering
HIS Hydraulic Institute Standards
IBC International Building Code
ICS General Standards for Industrial Control and Systems
Mg-1 - Meotors and Generators
Mg-2 -  Safety Standard for Construction & Guide for Selection,
Installation and Use of Electric Motors and Generators
IEC International Electrotechnical Commission
60044 - Instrument Transformer
60071 -  Insulation Coordination
60060 -  High Voltage Test Technique
IEEE Integrated Institute of Electrical Engineers
ISO International Organization for Standardization
JEC Japanese Electrotechnical Committee
JEM Japan Electrical Manufacturer’s Association
JIS Japanese Industrial Standard
NATIGNAL POWER CORPORATION VI-GW-16
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LR Lloyd's Register
NEC National Electrical Code
NEMA National Electrical Manufacturer's Association
MG 1 - Standard for Motors and Generators
WC-5 -  Themmoplastic-Insulated Wire and Cable for the
Transmission angd Distribution of Electrical Energy
ICS2 - Industrial Controls and Systems: Controllers, Contactors
and Overload Relays rated 600 Volts
NESC National Electrical Safety Code
NFPA National Fire Protection Association
272 - Standard Method of Test for Fire and $Smoke
Characteristics of Wires and Cables
NKK Nippon Kaiji Kyokai
OHSAS Occupational Health and Safety Assessment Series
PEC Philippine Electrical Code
SSPC Stee! Structures Painting Council
TEMA Philippine Electrical Code
UL Underwriter's Laboratories
44 - Rubber-Insulated Wires and Cables
508A -  Industrial Control Equipment
220 -  Standard for Stationary Engine Generator Assemblies

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

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

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

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

All units, dimensions and calculations shali be in metric system.
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GW-4.3

GW-4.4
GW-4.4.1

GW-4.4.2

GW-4.4.3

Test of Materials

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

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

Tropical Serviceability
General

In choosing materials and their finishes, due regard shali 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.

Metals

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

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.

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

Fabrics, cork, paper and similar materials, which are subsequently fo 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-44.5 Adhesives

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

GW-4.5 Interchangeability

The Diese! 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
identicat manner if fitted in another unit. Likewise, all spare parts must fit
accurately in place without additional machining and shall perform in no inferior
manner to the original part.

GW-4.6 Workmanship

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

GW-50 EQUIPMENT MARKING, NAMEPLATES AND MISCELLANEQUS
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 applicable standards. Nameplate of the
generating set shall also indicate Prime kW Ratings. Any special instructions
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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 foliowing 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 !ayer 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 ANSV/IEEE or equivalent IEC Standards for the
particular equipment.

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

Nameplates, labels and waming plates shall be in English.
GW-5.2 Labals

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
installation, maintenance, documentation and record purposes. The Tag
Numbers/SPIN shall be clearly inscribed in a stainless steel or equivalent
corrosion resistant metal in accordance with the NPC Standard Specifications.

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

GW-54 Erection Marks

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

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

GW-5.5 Locks

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

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

GW-5.6 Guards

Protection guards shall be provided for rotating components such as coupling,
drive shafts, fans, etc. These shall comply with ANS! Standard B15.1, Safety
Code for Mechanical Power Transmission Apparatus.
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GWS7

GW-6.0
GW-6.1

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.

DRAWINGS AND INSTRUCTION MANUALS
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 fumished 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 may 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 fermal approval.

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

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

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

The Supplier shall submit with his Bid the required copies of all the documents
specified in Section VI — (Part Il) Technical Data sheets under the Section
*Annexes” including other documents specified in the relevant Clauses of the bid
documents {Refer to Form No. NPCSF-GOODS-01-Checklist of Technical and
Financial Envelope Requirements for Bidders, Section VIll-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  SupplierrManufacturer Drawings/Documents and Instruction Manuals
GW-6.3.1 General

The Supplier shall submit to NPC five (5) copies for approval or reference,
drawings, plans, 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 fifteen (15) calendar days from effectivity date of the
contract, prepare and submit to NPC for approval a drawing and document lists
summarizing the drawings he proposes to submit in accordance with the
requirements specified herein, together with the dates on which he proposes to
submit such drawings. These lists shall be updated monthly to show the status
of the drawings and documents submitted and any additional proposed
drawings. NPC shall have the right to require the Supplier to submit additional
information as may reasonably be required.

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

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

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

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

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

NPC reserves the right to reproduce any drawings or prints received from the
Supplier as may be required despite any notice prohibiting the same appearing
on the drawing or the print. 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.

GWwW-6.3.2 Bar Chart

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

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

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

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

The percentage of accomplishment subtracted from anticipated percentage on
the “Agreed Bar Chart” is the percentage the Supplier is behind or ahead in his
work.
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GW-6.3.3

GW-6.34

GW-6.3.5

GW-6.3.6

General and Detalled Drawings and Specifications for Electro-Mechanical
Equipment

Before proceeding with the manufacture of the equipment, the Supplier shali
submit for approval the applicable designs, design computations as required,
brochures, detailed specifications or egquipment data sheets, general assembly
drawings, outline/arrangement drawings, system drawings (flow diagrams), and
sufficient sub-assembly drawings, P & | 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.

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.
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.

Progress Report

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

From the commencement of manufacturing works, the Supplier shall provide
color photographs of the Works which will be attached to the monthly progress
reports. Each photographic print shall bear a printed description, a serial number

NATIONAL POWER CORPORATION VI-GW-25

nJ



BID DOCUMENTS SUPPLY, DELIVERY, {NSTALLATION, 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, SULY

SECTION Vi — TECHNICAL SPECIFICATIONS MinPZ21Z12775e

and the date when taken. Inscriptions shall be in English. Each photograph
shall record or illustrate specific events.

GW-6.3.7 Instruction Manuals

Supplier shall submit five (5) sets of the draft of Operation and 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 (3 copies shall be delivered directly to the plant site, 2 copies to
Western Mindanao Maintenance Technical Services Division, 1 copy to Western
Mindanao QOperations Division and 1 copy to Mindanao Operations Department).
The Manuals shall include Parts List and Preventive Maintenance Schedule
during the life span of the generating set and shall be submitted at least 1 month
prior to the delivery of the generating sets.

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

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

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

The following requirements shall be included but not limited to:

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

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

¢) 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;

€) Pliping Line and Valve lists itemizing type, size, material, and ANSI
class;

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

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

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

i)  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 Selflife;

k.6  Ordering lead time;
k.7  Unit cost;

k.8 Weight;

k.2  Quantity required; and
k.10 Outline sketch diagram

GW-6.3.8 As-Built Drawings

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

These drawings shall be kept in the Supplier's field office but shall be made
available at all times for review of NPC. At the end of every work, all entries,
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GW-6.3.9

GW-6.4

changes or revisions made in the drawings by the Supplier shall be checked and
approved by NPC,

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

Documents for NPC's Records

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

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

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

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)
Nationa! Power Corporation

BIR Road corner Quezon Avenue,

Diliman, Quezon City 1100

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

Five (5) prints with dark lines on a white background shall be furished 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
Cormrections Indicated” authorize the Supplier to proceed with the
procurement/fabrication, assembly and construction of the works shown on the
drawings, with corrections, if any, indicated thereon.

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

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

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

Failure of the Supplier to submit the approved “As-Built” 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.

GW-7.0 DISMANTLING AND HAULING REQUIREMENTS (NOT APPLICABLE)
GW-8.0 INSTALLATION REQUIREMENTS
GW-8.1 Geaneral

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

GW-8.2 Inspection at Site

Erection procedures and proposed erection check lists, if required, shall be
submitted to NPC at least three months prior to the erection works all in English
language. The erection procedures for each item of Plant shall be provided in
hard-bound copies in a format and in sufficient detail to allow NPC to appreciate
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 facilites 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.
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The Supplier shali provide such protection and watchmen as he may consider
necessary to safeguard the materials and stores in the area allocated to him
together with the works on the site. NPC will not accept responsibility for any
losses or damage which may occur during the execution of the Contract.

GW-8.3 Installation Requirements

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

All electro-mechanical equipment and associated structures shall be installed,
tested and commissioned in accordance with the manufacturer's drawings,
instruction manuals, and drawings provided thereto. In the event of conflict
within these documents, the Supplier shall inform NPC of the conflict in writing
for writien 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 bhandling, 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 personne! 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 lited 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 instalied 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.
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GW-8.4

GW-8.5
GW-8.5.1

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 torn down part until it
is properly packed and crated as required.

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

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

Nameboards and Advertisements

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

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

Signs
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 materiai with sufficient life span under
site conditions.
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GW-8.5.2 Traffic Signs

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

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 cormrect information which will result in
fast action and also safe guard of personnel working on site.

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

GW-8.5.4 Warning Signs

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

The signs shall be coloured with appropriate black and yeliow 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.
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GW-9.0 INSPECTION AND TESTS

GW-9.1 General

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

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

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

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

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

During the site test and commissioning period, the Supplier may request NPC to
provide plant operations and maintenance personne! 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 test and commissioning.

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

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

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

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

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

GW-9.2 Tests at Supplier's Premises
GW-9.2.1 Inspection at Supplier's Premises

NPC reserves the right to inspect all shop and assembly work associated with
the Works, verify quantities consigned to stores and inspect quality contro! 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.8.2.2 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 fest
program approved by NPC. Prior to the witnessing of Factory Test the Supplier
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shall remove all faults found and correct all failures noted to the best of his
knowledge such that no functional or procedural errors will occur during the test.

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

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

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

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

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

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

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

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

a.3  Governor Regulation Test
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a4  Overspeed Trip Test

a.5 Engine High Temperature, L.ow Qil Pressure and
Emergency Device Trip Test

a.6  Fuel Oil Consumption Test
a.7  Testfor Sound Leve! at 1 m. distance from genset
a.8  Test for Vibration .

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

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

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

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

c) Electrical Equipment

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

d) Sound Attenuated/Weather Protective Enclosure

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

Note: The conduct of Sound, Vibration and Rain Tests shall be
done only once, either during Factory Acceptance Test
(FAT) or at Site Acceptance Test.
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GW-9.3 Pre-Commissioning/Commissioning Test
GW-9.3.1 General

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

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

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

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

Calibrated measuring and testing instruments, tools, and devices shall also be
furnished by the Supplier. 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;

¢) Megger testing of equipment;

d}  Checking of safety valve settings;

e) Checking of settings for switches and instrument transmitters:

f)y  Calibration and test of C & | equipment and measuring instruments;

g) Checking and testing of AVR, electrical relays, CT's and PT's:

h) H.V. test for relevant equipment;

i) Functional test for all supplied equipment:

[y Checking for tightness, rotation, vibration, direction of auxiliary electrical
motors, etc.;

k)  Setting/calibration of relays and other protective devices:

I)  Fuelinjectors, fuel injection pump calibration and settings; and

m) Conduct the following tests/works, as applicable;
m.1  Hydrostatic and pneumatic tests of field assembled equipment and

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

GW-9.3.3 Commissioning Test

GW-9.4

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

a} Trial run of individua!l auxiliary equipment;

b) System sequential operation;

¢) Generating unit tripping device test;

d) No load operation of diesel generating set;

e) Test of control systems safety and operating functions;

fy  Unit synchronization;

g) Unit load test and load rejection tests (at 50%, 75%, 100% and 110%):
h)  Unit start-up/stop tests;

i)  Automatic change-over of standby equipment;

i) Paralle! operation and load sharing test;

k) Guaranteed Prime Rated Power & Guaranteed Fuel Rate tests;
I)  Reliability test (8 hours);

m) Tests for Sound Pressure and Vibration; and

n}  Tests for Electrical Equipment per ANS| and |IEC standard

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

Performance Tests

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

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

All instruments, materials, and devices necessary to perform the required testing
as well as to measure and analyze data shall be furished by the Supplier. Any
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.
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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
coliaborate closely with NPC's representatives who are duly designated to
participate in the conduct/performance of the test and commissioning.

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

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

a) Introduction;

b) Purpose of Test;

c) Procedure for the Test;

d}  Simplified diagrams indicating test envelope, test points and measuring
equipment;

e) Testdata 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 resuits 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-94.1 Diesel Engine-Generator Set

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

a) Governing Test: gradual speed change from zero to 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 & Fue! Oil Consumption Test

50% load 0.5 hour
75% load 0.5 hour
100% load 1 hour
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110% load 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 and fue! oil
consumption. The computed results shall be the time-weighted average of
related readings.

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

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

e) Test for Enclosure Sound Pressure Level, Water Tightness and Vibration.
The above test shall be determined during the Load Test at 100% Load.
Refer also to the requirements as noted in item “d)” of Clause GW-
9.2.2.

GW-9.4.2 Auxiliaries and Associated Electrical Equipment

GW-9.5

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

Reliability Test (8 hours)

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

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

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

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

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

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 personne!l 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 eight (8) hours or at any
programmed/scheduled operating hours available at the plant site shall
recommence after the Supplier has remedied the cause of defect.

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

GW-9.6 Tests Failures

If any equipment or component fails to pass any test, NPC may direct the
Supplier to make any necessary corrections or alterations for defects or order
equipment/component replacement, as maybe deemed appropriate. Any and all
expenses due to additional tests or retests made necessary by failure of
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 cormrections or alterations of defects
before conducting the retest. The Supplier may request time extension for any
corrections subject to NPC'’s evaluation/approval of corresponding justification
for such extension. One (1) retest is allowed only during the required two (2)
weeks maximum period including trial runs. If the results of the latest test/retest
failed to meet the guaranteed rated output and/or the guaranteed fuel oil rate,
then these results shall become the basis in applying the applicable penalties.

Penalties specified in the relevant sections of this Specification shall be applied
in case tests or retests at site for the gensets, transformers and associated
equipment have failed to meet the relative guaranteed data.
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NPC shall have the right to reject Diese! Generating Sets whose fuel oil rate
during test deviates to more than +5% of its guaranteed fuel oil rate and the
Prime Power Qutput 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 (b) certified copies of the reports of all tests and other manufacturer
standard tests shall be furnished to NPC within a maximum of fifteen (15) days
following the completion of the tests, for all the Supplier's supplied equipment.

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

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

The Supplier shall bear the cost of furnishing these records and reports.
GW-9.8  Waiver of Factory Acceptance Tests Witnessing / Inspection by NPC

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

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

GW-10.0 TRAINING OF NPC PERSONNEL
GW-10.1 General

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

The Supplier shall plan, develop training module and program schedule which
shall be submitted to NPC for approval and shall cover all plant systems such as
mechanical and eleclrical 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 manuais for each trainee.

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

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

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

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

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

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

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

GW-10.2 Operation and Maintenance Training at Site

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

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

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

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

c)  Proper maintenance during long period of standby condition.
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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 t{o 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 fo 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.

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) Plantitem name;
b)  Protective coating systems including number and thickness of coats:
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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.

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

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

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

All contact surfaces of field-welded connections shall be masked at a distance of
100 mm back from the weld joint and shall be suitably protected against
corrosion.
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For non-insulated surfaces exposed to high temperature two (2) coats of
aluminum modified silicone with a volume solids of 42% + 2% high temperature
paint shall be applied.

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

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

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

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

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

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

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

GW-11.4 Hot Dip Galvanizing
The zinc protective coat shall be adherent, smooth and free from discontinuity
and imperfections such as bubble, porosity, cracks, or other irregularities of the
protective {ayer. .

The thickness of applied layer shall correspond to a minimum rate of 600 gm/m?
or as approved by NPC.
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GW-12.0 SPARE PARTS AND TOOLS

GW-12.1

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

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

Spare Parts

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 ali 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 Il —
Technical Data Sheets. However, should the Supplier borrow any items from the
supplied Spare Parts during the test and commissioning, a replacement shall be
ordered immediately.

All the spare parts shall be delivered/arrived at the site before the start of test
and commissioning, complete with markings showing the description or code
numbers to facilitate identification and retrieval.

All spare parts shall be delivered into storage areas nominated by NPC and the
delivery will be deemed to be complete when the packages have been opened
by the Supplier, their contents checked by NPC, and articles reprotected and
replaced by the Supplier to the satisfaction of such representatives or assembled
into units at NPC’s option and stored as directed by NPC. Damaged or incorrect
item shall be replaced by the Supplier at his own cost.
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All bidders are required to submit in their proposal the detailed list of spare parts
to be supplied with its corresponding costs and in the form as specified in Part 1)
— Technical Data Sheets. This list is preliminary and subject to changes in order
to conform with the final design without any additional cost. The final list of spare
parts shall be submitted to NPC for approval not later than one (1) month prior to
the delivery of the equipment.

GW-12.2 Tools and Appliances

The tools and appliances recommended by the manufacturer and are deemed
required for the following specific purpose of the equipment to be supplied under
this Contract shall be provided by the Supplier including tools that are specified
below and in the relevant Electrical Works specifications. A complete detail shall
be listed in the Schedule of Tools and Appliances and shall be submitted with the
bid in the form as specified in Part Il — Technical Data Sheets, of the bid
document.

a) One (1) set of special/standard tools and instruments required for start-
up, test and commissioning, operation and normalfoverhaul
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. All targe 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 |l — 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.
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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 cbserved In packing/crating delicate
equipment and electronic devices such as control panels, instruments, and other
sensitive parts or components.

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

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

Flanged connections shall be protected by a % 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. Al loose parts shall be
crated or boxed for shipment and appropriately identified. Where shipment is
braced internally, it shall be marked conspicuously, “Remove internal braces
before testing and operating™.

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

As the shipment may be left in open storage at the designated place, the
Supplier shall ensure that the defivered 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
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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

All packages shall be forwarded with a copy of packing list placed inside the
package and another copy thereof contained in a waterproof enveiope 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.
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GW-13.2 Shipment/Transport

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

Any damages to the roads, bridges, railways, ports, etc. arising out of neglect of
Supplier shall be the responsibility of the Supplier. Likewise, any additional claim
aftributable 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

¢} Partial opening of the crates and plastic sheet protection of the plant
auxiliary equipment and diesel generating sets to verify the content and
its physical condition and to check pilferage or damage during shipment
and storage.

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

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

Shipment of equipment and materials to be supplied by the Supplier should be
through Philippine Flag Carrier. However, a non-Philippine Fiag Carrier may be
used, provided a certification of its non-availability is issued by the nearest port
authority within ten (10} calendar days from the date the goods are ready for
shipment.
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GW-13.3 Storage

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

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

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

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

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

GW-14.0 CLEANUP

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 fil
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 the Plant Manager), NPC shall issue the Certificate of Final Acceptance.
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GW-16.0 GUARANTEE

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

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

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

a) Checking/inspection of installed equipment;

b) Conduct evaluation and assessment of operating parameters:

¢) 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 Piant Operation and Maintenance Personnel. Such
training/instruction shall be conducted {Hands on) in such a way that NPC
Plant O and M Personnel would be able to perform reliably and
satisfactorily on similar generating sets supplied under this contract.

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

The guarantee period of twelve (12) months shall be exclusive of any downtime
attributable to the Supplier. In case of generating set downtime occurs during
the warranty period due to fault of the Supplier, the downtime hours shall be
added to the 1-year warranty period which shall start upon receipt by the
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Supplier of NPC'’s Notice of Request for Supplier's Repair Services. Hence, the
warranty period is extended with the equivalent downtime attributable to the
Supplier. Provided further that the release of the warranty bond/security is
without prejudice to terms provided by Clause GW-15 and shall be done after
the warranty period plus downtime attributable to Supplier, if any as cerified 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:

Penalty = Prevailing electricity rate in pesos per kW-day x genset
rated capacity x number of shutdown days counted from
11" day of Supplier's acknowledgementio 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 Schedule of Requirements. The cost shall cover all works
required and described in the pertinent provisions of the specifications and for
the satisfactory completion of each work.

Failure of the Supplier to submit the approved “As-Built” Drawings and/or
“Operations and Maintenance” Manuals to NPC on the respective dates
specified in Clauses GW-6.3.6 and GW-6.3.7, NPC shall withhold Five percent
(5%) of contract amount from payments due to the Supplier.
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SECTION VI - TECHNICAL SPECIFICATIONS
AW — ARCHITECTURAL WORKS

TABLE OF CONTENTS
CLAUSE NO. TITLE PAGE NO.

AW-1,0 GENERAL ARCHITECTURAL REQUIREMENTS.......ccooccsirirasmrensamnrisanarsases 1
AW-11  General.. e eeerbeiebererheaeerese s nas e snaree e neesassereseretesessn |
AW-1.2 Submmsmn of Samples w1
AW-1.3  Substitution of Materials .. o 1
AW-14  Certification of Materials .. 2
AW-1.5  Other works which even |f not speclr cally mentloned in the Sectlon and

Schedule of Requirements shall be included: .........c.occveviiniimmereninnnn 2
AW-1.6 Measurement and Payment. ... ...t sssnsenssasansssssnnas 3
AW-2.0 PREFABRICATED CONTAINER HOUSE .......coceiscereiserencrescnnsesssnnseossenessses 3
AW-2T  GENETA ettt ere e rr e ts et s st s s s g e an e be s e 3
AW-2.2  WOTK SCOPE .. ittt crireisie it e ses i avarasasse s e st at s arn b ass vassesssaanrarasasnsnsnsnnen 3

AW-23  Design Criteria for Prefabricated Container House......c.coeveveirircccirinncccncrennen. 4
AW-2.4  Measurement and Payment..... .o D

AW-3.0 CONCRETE MASONRY WORKS.......ccoccrirrrerersrmraremrererassasnerrsssssissarnserasassans 5
F R B I € =Ty T - | OO OO SR -
AW-3.2  Materials......oeoeeeeeeeeeee st e et se s e vererarernons D
AW-33  INSIANALON ..o e rasessen e seraase s rensesare O
AW-34  Conerete LINtel .. .o ettt v e res e v rar b s e s s ras e s e s n s e neennn 6
AW-3.5  Testing Of CHB ... rrrer st r e s s e s e e ensn e nne e e s 7
AW-36 Measurement and Payment.......c.cocuiiriiiciimniniiisirreeserseesessnnrresssnnsassrararsans 7
AW-4.0 PLASTERED PLAIN CEMENT FINISH.......cccraremrrrmrsrererssersnnerasssnreresanerassar 7
AW-41  General................. w7
AW-42  Materials... v 7
AW-4.3 Appllcatlon 7
AW-4.4 Measuremenl and Payment v 8
AW-5.0 ROOFING AND SIDING SHEETS........c.cccumnmuninnncmmaisinmosiotnerensessosnsesnsesvaseses 8
AW-ET  GONEBIA .. e s e naae e s nae e s arresaans 8
AW-52  MALBIAIS ...ttt s s baasssssaassassnsseassesbrasasbans 9
AW-5.3  WOTKMANSHID et rererae s sesnt st bt et e se s sesese sasnasnmnnmnsnsnrnensens 9
AW-5.4  Measurement and Payment........c.ucccveciiiiicn i ssieieeesrssessssseessssnsessasssssnnns 9
AW-6.0 DOWNSPOUTS AND ROOF DRAINS......ccccvrnerersnerecssnsmrersssnsessassnsnsasssnsesenns 9
AW-6.1  Scope Of WOIKS vttt reva s v vnbras e resan s e ana e s veraee v eave 9

AW-6.2 Measurement and Payment.........c.cccccvvvriiiiinieinsiineiereseneecsnnsessssressessensens 10

NATIONAL POWER CORPORATION VI-AW-i



BID DOCUMENTS 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 1S,
BANGUINGU!, SULL

SECTION VI - TECHNICAL SPECIFICATIONS MinP21Z1277Se

AW-7.0 PLUMBING FIXTURES AND FITTINGS.....cccicirccirircrcscsscsmsarmssrensrensenssasss 30
AW-T7A1 GBNBIAY .. eieeieieteestrtssssssssssststrssesmnssnsnsssssssesasssnsnsssserensesssnssneneesnsesenvensore 10
AWV -T2 MK ceeicieertrieieieesrertrrreissessisnssntsrsssssesensararat asassseraransssansesanenssnssnesennenrens v 10
AW-7.3  Trademarks....c.e...... ebebeeeeentieeshettserenhasaaeth by oararr e e an et s b aer et naraenn b aennnaes .. 10
AW-7.4  Fixtures............ tvrvrererernrenrrerane e eeethtbeierertbesererbeseeat b sasasnara s an rraenerarnrenennar 10
AW-7.5 FRE=] = 1=} U o T OO U ||
AW-7.6  Toilet Accessories .............. U UUURUTUR PR i |
AW-7.7  Measurement and Payment.............. SO OSSR UPRPTUPOP b

NATIONAL POWER CORFPORATION VI-AWH

;



B10 DOCUMENTS 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

SECTION VI - TECHNICAL SPECIFICATIONS MinP21212775e

SECTION VI - TECHNICAL SPECIFICATIONS

AW-1.0 GENERAL ARCHITECTURAL REQUIREMENTS
AW-1.1 General

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

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

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

AW-1.2 Submission of Samples

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

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

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

AW-1.3 Substitution of Materials

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

In case of approved substitution of an inferior kind of material, a reduction in
the contract price equal to the difference in cost of the two kinds of materials
shall be made. Market prices at the provincial capital or at a commercial
center agreed upon by the NPC Representative and the Contractor on the

NATIONAL POWER CORPORATION VI-AW-1

+~.'|
LD
¥

-



BID DOCUMENTS

SECTION VI — TECHNICAL SPECIFICATIONS

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,

BANGUINGU!, SULU

date upon which authority for substitution is granted shall be the basis of said
price reduction. Price differentials shall be determined and agreed upon
immediately by both parties and incorporated in the approved letter of
substitution.

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

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

AW-1.4 Certification of Materials

The Contractor shall submit to the NPC Representative signed certificates

from manufacturer or sole distributor of equipment and materials to be

furnished and installed by the Contractor, cerlifying 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.I. 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

o 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

s 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

o Supplying of consumable stores

» Supplying of fitting dowels

o Supplying of simple type pipe covering, e.g., in the shape of pipe
sheathings with cormrugated cardboard and the like

o Supplying and fitting of pipe fastening elements, e.g., pipe clips, hangers,
etc.

» installing and dismantling as well as providing all framework and scaffolds

s+ Making blackouts on concrete

+ Chemical preservation of timber

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

AW-1.6 Measurement and Payment

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

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

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

AW-2.0 PREFABRICATED CONTAINER HOUSE
AW-2.1 General

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

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

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

AW-2.2 Work Scope

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

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

b) Clearing and grading of the project site and disposal of all excess
materials to designated areas.
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c) Construction of reinforced concrete foundation including all required
structural excavation, backfil and proper disposal of all excess
excavated materials as per detailed drawings.

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

Dimensions 6.0 meters length by 2.4 meters width by 2.6
meters height.
Steel Frame Galvanized with painting
Walis 50 mm polystyrene insulation with double-sided
0.45mm pre-painted Gl sheet.
Roof Glasswool insulation with pre-painted Gl sheet
roof and interior ceiling.
Flooring Magnesium board with linoleum finish.
Windows 4 sets aluminum frame sliding window (1.00m
x 1.00m) and 1 set aluminum frame awning
window (0.50m x 0.50m)
Doors 1 set steel door {0.80m x 2.10m) and 1 set pvc
door (0.60m x 2.10m)
Toilet & Bath Complete with fixtures & fittings, including
(1 set— 1.20m x 1.20m) ceramic floor tiles and plumbing

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

f) Removal/clearing of all debris and waste/excess materials prior to

demobilization.

AW-2.3 Design Criteria for Prefabricated Container House

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

specifications.

Wind load.

The wind load shall be based on the latest edition of NSCP.
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AW-2.4 Measurement and Payment

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

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

AW-3.0 CONCRETE MASONRY WORKS
AW-3.1 General

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

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

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

AW-3.2 Materials

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

Unless otherwise shown on the drawings, concrete hollow blocks to be used
shall conform to the requirements of ASTM Specification C-129-38 Minimum
Compressive Strength of not less than 4.48MPa average of the fine
specimens.

Mortar Proportions:

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

a) Masonry grout for filling cells of concrete blocks shall consist of one (1)
Portland cement, one-fourth (1/4) part lime, three (3) parts sand to
which three (3) pea gravel is added by volume. Mortar materials shall
be accurately measured by volume and thoroughly mixed until evenly
distributed throughout the batch mechanical mix, The actual mixing
time shall not be less than two minutes,
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b) Intersecting hollow blocks walls and partitions shall be bonded by
overlapping units on alternative course or by the use of 6.3mm (1/47)
diameter ties at 610mm (24") O. C. every second course (maximum)
anchored in filled cells.

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

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

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

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

a) Lime shall be made with pulverized and quicklime or with hydrated lime.
b) Sand shall be clean, washed and free from deleterious substances.
c) Water for mixing shall be clean and potable.

AW-3.3 Installation

Laying of all masonry units shall be plumbed, leveled and accurately spaced.
All units shall be wetted before laying. The block should be laid on full mortar
bedding and in such a way that no cracks are formed between the blocks and
the mortar at the time the blocks are placed. All joints should be filled with
mortar at the time it is laid. Any horizontal and vertical CHB wall
reinforcements shall be anchored to concrete works by means of 10mm (3/87)
by 609mm (24") long dowels. Embedding of anchor bolts, expansion shields,
conduits, etc. shall be done as the erection progresses.

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

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

AW-34 Concrete Lintel

Unless otherwise indicated, provide concrete lintels over all openings in
concrete unit masonry walls. Lintels shall be cast-in-place and reinforced with
longitudinal bars at the bottom, and of sizes as indicated on the plans.
Concrete works shall conform to Concrete Works of these Specifications.
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AW-3.5 Testing of CHE

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

AW.3.6 Measurement and Payment

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

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

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

AW-4.0 PLASTERED PLAIN CEMENT FINISH

AW-4.1 General

The work to be done under this section includes furnishing of all labor,
materials, equipment and other facilities and the satisfactory performance of
all work necessary to complete all cement plaster finish.

Plaster mixture is applied in layers to masonry and reinforced concrete,
surface to interior or exterior walls and ceilings.

AW-4.2 Materials

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

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

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

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

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

AW-4.3 Application

The total thickness of masonry and plaster shall be 16mm (5/8"). For a three-
coat plastering, the scratch coat and brown coat shall be at least 6.3mm (1/4")
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thick and the hard finish 3.2mm {1/8") thick with a minimum thickness of
1.6mm (1/167) at any point. For a two-coat work the base shall be 12.7mm
(1/2") thick and the hard finish the same as for a three-coat work.

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

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

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

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

AW-4.4 Measurement and Payment

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

Payment will be made at the comresponding contract unit price per square
meter for the pertinent item under architectural works in the Schedule of
Requirements.

Payment shall constitute full compensation for all iabor, material including
metal lath, equipment, tools and incidentals necessary for the completion of
this work.

AW. 5.0 ROOFING AND SIDING SHEETS
AW- 5.1 General

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

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

Shop drawings and manufacturer's catalogue showing product standards and
technical data will be provided by the Contractor to the NPC Representative
for approval.
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AW-52 Materials

Materia! for roofing shall be weather, rust free and non-flammable. It shall be
2.0 mm thick Metallic Plastic long span rib type roofing sheets. Thickness
shall be determined as specified in the drawing that shall range from 1.0mm
to 2.5mm thick.

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

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

AW. 53 Workmanship

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

AW- 54 Measurement and Payment

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

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

AW-6.0 DOWNSPOUTS AND ROOF DRAINS
AW-6.1 Scope of Works

a) Downspouts

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

b) Roof Drain

Roof drain shall be of high grade, strong, stainless. Casting shall be free
from blowholes, porosity hard spots, excessive shrinkage, cracks, or
other injurious defects shall be smooth and well cleaned both inside and
outside and all fin sand roughness removed. Roof drains shall conform
to the diameter of downspouts. Roof drains shall be provided at the
upper end of all downspouts.
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AW-6.2

AW‘?.D
AW-7.1

AW-7.2

AW-7.3

AW-7.4

Measurement and Payment
a) Downspouts

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

b) Roof Drains

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

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

PLUMBING FIXTURES AND FITTINGS
General

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

Make

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

Trademarks

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

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

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

Fixtures

a) Water Closet — as shown in the drawings or as specified in the Schedule
of Requirements
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b) Lavatory ~ as shown in the drawings or as specified in the Schedule of
Requirements

c) Urinal — as specified in the Schedule of Requirements
d) Kitchen Sink or Double Tub Sink — Stainless steel

e} Bibbs — Nickel Plated Copper or Brass Alloy

f) Shower Heads — Nickel Plated Copper

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

h) Floor Drain — Stainless or Brass Alloy
i) Clean-outs — Brass alloy
AW-7.5 Installation

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

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

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

All flush valves shall be equipped with vacuum breaking devices.,
AW-7.6 Toilet Accessories

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

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

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

d) Towe! Holder-stainless
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e} Liquid Soap Dispenser
AW-7.7 Measurement and Payment

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

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

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

CW — CIVIL WORKS

Cw-1.0 GENERAL CONSTRUCTION FACILITIES
CwW-1.1 Scope

This section covers the construction and/or maintenance of access roads,
drainage system and other appurtenant structures, moving-in of the
Contractor’s construction equipment, setting up of the Contractor's camp and
the disposition of the Contractor's various facilities at the end of the Contract.

CW-1.2 Moving-in

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

CW-1.3 Contractor's Camp Facilities

The Contractor shall provide and grade his camp site, construct his camp,
employee housing, warehouse, machine and repair shops, fuel storage tanks
and provide such related facilities and sanitary conveniences that the
Contractor deems necessary for maintaining health, peace and order in the
camp and work areas. The areas that may be used by the Contractor within
the plant site shall be designated by the NPC.

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

CW-1.4 Water Supply

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

CW-15 Sewerage Disposal and Sanitation

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

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

CW-1.6 Fire Protection

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

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

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

CW-1.7 Construction Power

0The Contractor shall be responsible for providing his own electric power
supply required for construction and erectionfinstallation. If power is available
from NPC and should the Contractor elect to utilize the NPC's power supply,
he shall make an arrangement with NPC concerned group as to the billing
rates and other requirements needed for direct connection to NPC.

Ccw-1.8 Camp Security

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

CW-1.9 Construction Material Storage

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

NATIONAL POWER CORPORATION m“» VI-Cw-2



BID DOCUMENTS 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 15.,
BANGUINGUI, SULU

SECTION V1 - TECHNICAL SPECIFICATIONS MinP2121277Se

CW-1.10 Removal of Camp and Construction Facilities

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

Cw-1.11 Measurement and Payment

No separate measurement and payment will be made for the Contractor's
Construction Facilities. The entire cost thereof shall be included in the various
pay items in the Schedule of Requirements.

Cw-2.0 CARE OF WATER DURING CONSTRUCTION
CW-2.1 Scope

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

CW-2.2 Drainage and Dewatering

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

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

cw-2.3 Measurement and Payment

No separate measurement and payment will be made for the Care of Water
During Construction operations. The cost of furnishing, constructing,
maintaining, operating and removing of temporary drainage structures,
pumping system and other dewatering devices necessary to keep
construction operations free from water, shall be included in the various pay
items in the Schedule of Requirements for structures where such care of
water is required.
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CW-3.0 ENVIRONMENTAL REQUIREMENTS FOR CIVIL. WORKS
Cw-3.1 Scope

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

CW-3.2 General Conditions

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Cw-3.3 Measurement and Payment
No separate measurement and payment will be made for the Contractor’s
compliance to the foregoing. The entire cost thereof shall be included in the
various pay items in the Schedule of Requirements.

Cw-4.0 SITE GRADING

Ccw-4.1 Scope
In accordance with the specifications contained herein and in conformance
with the lines, slopes, grades and extent shown on the plans or otherwise

directed by the NPC, the Contractor shall furnish all equipment, labor and
materials and shall perform the required grading work.
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CW-4.2 Clearing, Grubbing and Miscellaneous Work
Cw-4.2.1 Clearing and Grubbing

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

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

CW-4.2.2 Miscellaneous Works

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

Ccw-4.3 Grading
Cw-4.3.1 General

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

CW-4.3.2 Classification of Materials

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

Cw-4.3.3 Stripping

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 filing or backfilling
purposes shall be stripped of top soil in the same manner as above.

CW-4.3.4 Excavation and Fill

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

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

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

Fill work shall not be started until the area has been inspected and approved
by the NPC after stripping. Grading fill shall be spread and compacted in
layers of 16 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 143KPa. In no case shali filling and compaction work to be done without
the presence of NPC's inspectors. The Contractor shall be held liable for any
structural instability or damage that might result in consequence to non-
compliance of this requirement. The Contractor shall institute corrective
measures to bring the foundation base to a condition or state that will conform
to the required bearing capacity; and also to repair and make good any
damage on the structure to the satisfaction and at no cost to NPC.

CW-4.3.5 Slides

In the event that slides occur along excavated slopes during grading
operations or after completion of grading but prior to acceptance of the work,
the Contractor shall remove and dispose the slide materials and also to trim
the slopes as directed to leave the slopes in a safe and neat condition all at
no additional cost to NPC, unless occurrence of such slides is occasioned by
causes beyond control of the Contractor. In such event, payment for the
satisfactory removal and proper disposal of slide material and finishing and

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

CW-43.6  Slip-Outs

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

Cw-4.4 Disposal

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

CW-4.5 Sources of Fill Materials

When suitable materials from grading excavation are deficient to meet the
quantity required for grading fill, additional fill materials shall be obtained from
other sources proposed by the Contractor and approved by the NPC. Cost of
excavating, hauling, placing and compacting additional materials from borrow
sources shall be included in the unit price bid for the item, Grading Fill.
Acquisition of right-of-way to these sources shall be the responsibility and
account of the Contractor.

CW-46 Environmental Requirements

Al construction activities to be performed by the Contractor shall be in
accordance with the restrictions stated in the approved Environmental
Clearance Certificate (ECC) and the conditions set forth in Clause 3.0 -
Environmental Requirements for Civil Works.

CWwW-4.7 Measurement and Payment

CwW-4.7.1 Clearing and Grubbing
Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for Clearing and Grubbing.

Corresponding cost hereof shall be included in the unit bid price of relevant
item(s) in the Schedule of Requirements.
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CWwW-4.7.2 Miscellaneous Works

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

CW-4.7.3 Stripping

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

CW-4.7.4 Grading Excavation

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

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

CW-4.7.5 Grading Fill

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

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

NATIONAL POWER CORPORATION mw_ VI-CW-9



BID DOCUMENTS 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
SECTION VI ~ TECHNICAL SPECIFICATIONS MinP21Z1277Se
CW-5.0 STRUCTURAL EXCAVATION, FILL AND BACKFILL
CW-5.1 Scope
In accordance with the specifications contained herein and as shown on the
drawings and otherwise directed, the Contractor shall perform all the required
structural excavation, fill and backfill for the entire project, including the proper
disposal of excess excavated materials.
CW-5.2 Materials
CWwW-5.2.1 Structural Excavation
No classification will be made on the materials excavated. The Contractor
shall determine his/her unit bid price for structural excavation based on
unclassified material regardless of the nature of the materials actually
encountered and excavated.
CW-5.2.2 Structural Fill
a. Sand and Gravel Fill
The material shall be of the same classification as the sand and grave! 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 Percentage by
{Square Mesh Sieves) Weight Passing
50.0 mm (27) 100
25.4mm (17} 55-85
9.5 mm (3/8") 35-60
4.76 mm (No. 4} 25-50
2.08 mm {No. 10) 20-40
0.42 mm {No. 40) 8-20
0.074 mm {No. 200) 2-8
b. Structural Earth Fill
Structural earth fill shall consist of filling with suitable materials obtained from
grading excavation or from borrow areas approved by the NPC.
CW.5.2.3 Special Foundation, if any

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

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

b. Selected Materials

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

Bed materials for water pipes and/or drainage culverts shall use sand fills.
CW-5.2.4 Structural Backfill

Backfill for Structures Other Than Pipes — Material for backfill shall consist of

compactable and approved material taken from grading and structural

excavations. Any additional material needed shall be obtained from borrow
areas proposed by the Contractor and approved by the NPC.

Backfill for Sewerage and Drainage Pipes —~ The layer of backfill materials
immediately above, up to 60 cm. from the top of pipe, and on the sides of the

pipe shall consist of selected material consisting of clay soil and/or other fine
materials that are free from stone particles, roots, debris. The upper layer
shall consist of compactable materials taken from pipe trench and other
structural excavation.

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

CW-5.3 Construction
CwW-5.3.1 Excavation
a. General

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

After each excavation is completed or where replacement of unsuitable
material below required foundation grade has been undertaken, the
Contractor shall notify the NPC so that proper inspection and confirmatory
test on the bearing capacity of the foundation material can be made. In no

t—
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case that concrete, sewer, drainage or water supply pipe can be placed
unless a written approval has been issued by the NPC.

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

b. Structural Excavation, Structure Other Than Pipes

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

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

¢. Drainage and Seweraqe Pipes and Cable Trench

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

d. Water Supply Pipes

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

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

Cw-532 Structural Foundation Fill

No fill materials shall be placed in any part of the fill foundation unless the
foundations have been inspected and approved by the NPC. Fill materials
shall be placed and spread in layer covering the entire length and breadth of
the section under construction, each layer not to exceed 15 cm. in loose
volume thickness and compacted thoroughly to the desired compaction as
determined by the NPC. No succeeding layer shall be placed until the
previous layer has been tested and approved, as to compaction, by the NPC,
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CW-5.3.3 Special Foundations

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

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
CwW-5.2.3.

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

Cw-5.3.4 Backfill

1. Structures, Other Than Pipes

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

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

2. Drainage and Sewerage Pipes

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

3. Water Supply Pipes

After the pipeline has been installed and tested it shall be backfilled in layers
as directed and compacted to the satisfaction of the NPC.
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CW-5.4 Measurement and Payment
Cw-54.1 Structural Excavation

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

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

Payment will be made at the contract unit price for Structural Excavation in
the Schedule of Requirements, which payment shall constitute full
compensation for furnishing all labor and equipment necessary for excavation
work and proper disposal of excess material excavated.

CW-54.2 Structural Foundation Fill

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

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 fumishing, placing and compacting fill materials; labor
which include spreading, compacting, etc., equipment and other incidentals
necessary to complete the item.

CWw-54.3 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 for the corresponding item
shown in the Schedule of Requirements, which payment shall cover all costs
for furnishing all labor, materials, equipment and tools necessary to complete
the item.

CW-54.4 Structural Backfill

Measurement for payment for Structural Backfill (except backfill for drainage
and sewerage pipes, appurtenances and other structures of which cost of
backfill is included in the cost of installed pipes and appurtenances) will be
based on the number of cubic meters of approved materials, backfilled,
satisfactorily compacted and accepted. Any backfill material placed outside
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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.

CW-54.5 Trench Excavation and Backfill for Sewerage, Drainage and Water
Supply Pipes and Cable Trench

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

CW-6.0 CONCRETE
CW-6.1 Scope

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

CW-6.2 Class of Concrete

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

CW-6.3 Materials

Cw-6.3.1 Cement
Cement for concrete works shall be furnished by the Contractor and shall
conform to the requirements of the latest edition of the Standard
Specifications for Portland Cement (ASTMC150).
Unless otherwise specified, cement shall be ordinary Portland Cement. Type |
for general construction which concrete is not in contact with soils or ground
water and Type Il 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.
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CW-6.3.2 Reinforcing Steel

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

CW-6.3.3 Water

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

cw-6.3.4 Aggregates

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

CW-6.3.5 Formwork

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

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

Cw-6.4 Storage of Materials
CW-6.4.1 Cement and Aggregates

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

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

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

Cw-6.4.2 Reinforcing Steel

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

CW-6.5 Concreting
CW-6.5.1 General

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

CW-6.5.2 Formwork Construction

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

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

Formwork for concrete placed underwater shall be watertight.

Forms shall be constructed so that the form surface of the concrete does not
undulate excessively in any direction. Undulations exceeding either 2 mm or
11270 of the center distance between studs, joints, form stiffeners, form
fasteners, or wales will be considered to be excessive. Should any form of the
forming system, even though previously approved for the use, produce a

3
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concrete surface with excessive undulations, its use shall be discontinued
until modifications, satisfactory to NPC's Representative, have been made.

Portions of concrete structures with surface undulations in excess of the limits
herein stated may be rejected by the NPC.

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

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

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

Tolerance and_Variations: The Contractor shall set and maintain concrete
forms to ensure that, after removal of the forms and prior to patching and
finishing, no portion of the concrete work will exceed any of the tolerances
specified. Variations in floor levels shall be measured before removal of
supporting shores. The Contractor shall make the necessary corrective
measures for the variations resulting from deflection, or when the latter affects
concrete quality or curing. The tolerances specified shall not exceed by any
portion of the concrete surfaces; the specified variation for one element of the
structure shall be considered unacceptable when it permits another element
of the structure to exceed its allowable variations. Except as otherwise
specified herein, tolerances shall conform to ACI 347,

CW-6.5.3 Placing Reinforcement

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

VI-CW-18
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In no case shall concreting start without prior inspection and approval by the
NPC of the placed reinforcement and other embedded items.

CW-6.5.4 Mixing Concrete

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

CW-6.5.5 Placing Concrete

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

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

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

CW-6.5.6 Finishing Concrete

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

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

CW-6.5.7 Removal of Forms

Formwork shall not be removed without the permission of NPC; where such
permission, however, shall not relieve the Contractor of its responsibility for
the safety of the 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
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gradually subjected to its working stresses. False work shall not be released
in any span until the strength specified hereunder is attained.

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

Min. Time Min.% Strength
Centering under girders and 14 days 80%
beams
Sides of beams and all vertical 1 day 70%
surfaces
Floor Slabs 14 days 80%

The site shall be cleared of all debris and refuse resulting from work.
CW-6.5.8 Curing and Protection

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

CW-6.5.9 Sampling and Testing of Concrete

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

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

No concreting work on the project will be permitted to be done until NPC
signifies in writing that, following the performance of the necessary tests, he
gives his approval to the use of all materials involve in making the concrete.

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

Two (2) cylinders shall be tested at 28 days for specification compliance and
one shall be tested at 7 and 14 days respectively for information. The
acceptance test result shall be the average of the strength of the two
cylinders tested at 28 days.
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The compressive sirength of the concrete shall be deemed acceptable if the
averages of the three consecutive strength test results is equal to or exceeds
the specified strength and no individual test falls below the specified strength
by more than 3.50 MPa.,

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

CW-6.5.10 Tolerances and Repair for Concrete Construction

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

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

CW-6.5.11 Second Stage Concrete

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

CW-6.6 Measurement and Payment

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

Payment will be made at the corresponding contract unit price for the various
items of concrete shown in the Schedule of Requirements. Payment shall
cover all costs for fumnishing 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.

A
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No separate measurement for payment will be made for formworks of which
the cost shall be included in concreting works.

CW-7.0 REINFORCING STEEL
CW-7.1 Description

This work shall consist of furnishing, fabricating, and placing of steel
reinforcement of the type, size, shape and grade required in accordance with
these specifications and in conformity with the requirements shown on the
Drawings or as directed by the NPC,

CW-7.2 Material Requirement

All material shall conform to the requirements hereinafter given. Certified test
reports (mill test or other) shall be submitted to the NPC for all reinforcement
stee!l used. These tests shall show the results of all chemical and physical
tests made.

CW.7.2.1 Bar Reinforcement

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

CW.-7.2.2 Sampling

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

CW-7.3 Construction Requirement
CW-7.3.1 Order List for Bent Bars

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

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

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 6mma to 20mmo inclusive D=6d
Bars 25mm® and 28mmd D=8d
Bars 32mm® and greater D=10d

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

CW-.7.3.3 Protection of Material

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

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

Cw-7.34 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
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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 holding reinforcement from
contact with the forms shall be pre-cast mortar blocks of approved shape and
dimensions or approved chairs. Layers of bars shall, be separated by pre-cast
mortar blocks or by other equally suitable devices. The use of pebbles, pieces
of broken stone or brick, metal pipe and wooden blocks or metal chairs shall
not be permitted. Unless otherwise shown on the Drawings or required by the
NPC, the minimum distance between bars shall be 40mm. Reinforcement in
any member shall be placed and then inspected and approved by the NPC
before the placing of concrete commences. Bundled bars shall be tied
together at not more than 1.80 meters intervals.

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

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

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

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

a. Height of bottom bars +6mm above form
b. Lengthwise positioning 150mm of bars
c. Spacing bars in walls and +25mm
solid slabs
d. Spacingbars inbeamsand +6mm
footings
e. Height of top bars +6mm
f. Stirrup spacing:
(1) For any one stirrup +25mm
(2) For over-all group +25mm of stirrup
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Anchors and bolts; including but not limited to those for the machine and
equipment bases: frames or edgings, hangers and inserts, door bucks, pipe
supports, pipe sleeves, pipe passing through walls, meta! 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 splices in addition to those
indicated on the drawings are necessary, they shall be approved by the NPC
prior to their use. Splices shall not be made in beams, girders, and slabs at
points of maximum stress. Butt Splicing shall preferably be used over lapping
for bar sizes larger than 32 mm®. Splices to be welded shall conform to AWS
D1.4; certification of weld ability of the reinforcement by the manufacturer,
shall be submitted to the NPC. If the Contractor elects to use butt splicing of
reinforcing, he shall submit complete details of the process to be used by the
NPC. If the butt splices are used the Contractor shall ensure that the splice
meets the requirements specified herein by performing at least three splices
which shall be submitted for tests to a testing laboratory that has been
approved for such testing by the NPC. The cost of these shall be borne by the
Contractor.

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

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

distance of:
Splice Type Grade 40 Min.Lap But Not Less Than
Tension 24d 300mm
Compression 20d 300mm

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

The quantity to be paid for shall be the calculated theoretical number of
kilograms of reinforcement steel bars as determined from the net length of the
steel shown on the drawings, incorporated in the concrete and accepted.

The weight of deformed bars will be computed from the theoretical weight of
the same nominal size as shown in the following tabulation:

Designation Size (mm}) Weight (kg/m)
#2 6 0.222
#3 10 0.616
#4 12 0.888
#5 16 1.579
#5 20 2.468
#3 25 3.854
#9 28 4,833
#10 32 6.313
#11 36 7.991

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

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

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

Cw.8.0 STRUCTURAL STEEL
CWwW-8.1 General

This section covers the fabrication, erection, and shop painting of structural
steel in accordance with the AISC “Manual of Steel Construction™ referred to
herein. In the AISC “Manual of Steel Construction” referred to herein, the
Specification for Design, Fabrication, and Erection of Structural Steel for
Buildings,” and “Structural Joints using A325 or A490 Bolts™ shall be
considered a part thereto.
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CW-8.1.1 Submittals

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

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

Certificates of Conformance for the following:

Bolts, Nuts and Washers
Welding Electrodes and Rods
Paint

Steel

Certifted Test Reports

Chemical Analysis and Tensile Strength Test of structural steel in accordance
to ASTM AS3.

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

Cw-8.1.2 Delivery and Storage

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

CW-8.2 Materials

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

Except as modified herein, blast clean surfaces in accordance with SSPC
SP6. Wash clean surfaces that become contaminated with rust, dirt, oil,
grease or other contaminants with solvents until thoroughly clean. Ensure that
steel to be embedded in concrete and surfaces when assembled, are free
from rust, grease, dirt and other foreign matter.
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Cw-8.2.1 Steel

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

Structural Steel: ASTM A36
Steel Pipe: ASTM AS3, Type E or S, Grade B,
ASTM AS501

Steel W-Shape Piles ASTM A328
(Soldier Piles):

CW-8.2.2 Bolts, Nuts and Washers:

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

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

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

Washers: ANSI B18.22.1, Type B
CwW-8.2.3 Accessories:

Welding electrodes and steel structural members shall use:

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

CW-8.3.1 Fabrication

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

Cw-8.3.2 Welding of Structural Steel Work:

All welding works shall be as indicated in the drawings and shall conform to
AWS D1.1 - 77 "Structural Welding Code”. Unless specified on the drawings,
fillet welds shall be a minimum of 5 mm (3/16"} and welding electrodes shall
be with a tensile strength of 485 MPa.
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All welding works shall be executed by the AWS D1.1 qualified welders,
welding operators and trackers, whose workmanship shall be subject to the
approval of NPC.

CW-8.3.3 Shop Painting

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

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

» Field painting: When the erection work is complete, the heads of field
bolts, all welds and any surface from which the shop coat of paint has
become worn off or has otherwise become defective, shall be cleaned and
thoroughly covered with one coat of shop coat paint. When the paint applied
for touching up bolt heads and abraded surfaces has become thoroughly dry,
apply two field coats of marine epoxy paint subject to the approval of NPC.

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

CwW-8.34 Erection

Except as modified herein, erect steel in accordance with the AISC “Manual
of Steel Construction”. Where parts cannot be assembled or fitted propetly as
a result of errors in fabrication or of deformation due to handiing 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 AS514.

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
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diameter. Do not use impact torque wrenches to tighten anchor bolts set in
concrete.

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

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

Any structure that does not conform shall be repaired, removed and/or
erected anew by the Contractor at no additional cost to NPC.

Tolerances on structural steel shall be in accordance with the “Code of
Standard Practice” of the AISC “Manual of Steel Construction”,

CWwW-8.3.5 Tests and Inspections

Visual Inspection of Welding: After the welding is completed, hand or power
wires brush welds, thoroughly clean them before the inspector makes the
check inspection. Inspect welds with magnifiers under strong, adequate light
for surface cracking, porosity, and slag inclusions; excessive roughness;
unfilled craters; gas pockets; undercuts; overlaps; size and insufficient throat
and concavity. Inspect the preparation of groove welds for adequate throat
opening and for snug positioning of backup bars.

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

Cw-8.4 Measurement and Payment

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

Payment will be made at the contract unit price for the item Structural Steel in
the Schedule of Requirements, which payment shall constitute full
compensation for furnishing all labor, materials and equipment necessary to
complete the item.
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CW-9.0 REINFORCED CONCRETE FOUNDATION AND ASSOCIATED
STRUCTURES FOR EQUIPMENT AND OTHER COMPONENT
(DESIGNED/CONSTRUCTED BY CONTRACTOR)

CW-9.1 Scope

In accordance with the specification contained in this section, the Contractor
shall design and furish 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 fumished by the
Contractor shall be the responsibility of the Contractor. Reinforced concrete
foundations shall be designed based on the actual weights, dimensions and
relevant design parameters of the equipment and structures subject to NPC's
evaluation and approval. No foundation and structural elements shall be
constructed unless its design is duly approved in writing by NPC.

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

Compressive strength of concrete shall be 20.7 MPa at 28 days
Reinforcing steel shall conform to Philippine National Standards grade
DSB 275

Compacted sand and gravel bedding shall be 150 mm thick

Soil bearing capacity shall be subject to the Contractor’'s determination
and verification at the site

Wind velocity shall be based on latest edition of NSCP,

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

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.

o0 pL N2

N

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.

INot applicable on non-cntical structuresfjonts and as directedirequired by NPC Design Engineer,
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Cw-8.3 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.

CWwW-10.0 CONCRETEWALK

Cw-10.1 Scope
In accordance with the plans and these specifications, the Contractor shall
fumish all materials; labor, equipment, tools and construct complete the
combination curb, gutter and concretewalk.

Cw-10.2 Materials

CwW-10.2.1 Bedding

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

CW-10.2.2 Concrete
Concrete shall be 17.24MPa or as indicated on the drawings.
CW-10.2.3 Reinforcing Steel

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

CW-10.3 Construction

CW-10.3.1 Foundation Preparation
Prior to placing the bedding for the concrete curb, gutter, and concretewalk
the foundation shall be prepared by compacting and bringing it to unyielding
or firm surface. Compaction shall be attended by either wetting or drying, as
the case may be, to attain satisfactory compaction of the foundation.

CW-10.3.2 Bedding

The bedding upon which the curb, gutter and concretewalk rest, shall be
compacted to a firm, even surface.
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CW-10.3.3 Placing Concrete

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

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

CW-10.4 Measurement and Payment
CW-10.4.1 Concrete

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

CW-10.4.2 Bedding

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

CW-10.4.3 Reinforcing Bars for Concretewalk

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

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

CW-11.0 DRAINAGE SYSTEM AND APPURTENANT STRUCTURES
Cw-11.1 Scope

In accordance with the specifications contained herein, the Contractor shall
furnish all materials, labor, equipment and tools, perform all required
excavation and backfill, install all pipes and construct canals and ditches, as
the case may be, where indicated on the drawings or where directed
conforming with the lines and grades as established in the field by the NPC,

I
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The Contractor shall also construct or install, where required, appurtenant
structures like street inlet, street inlet-catch basin combination, manhole,
catch basin for downspouts, drain pits, drainage outlets, etc. as well as joints
and connections as may be required to complete the system.

CW-11.2 Materials
CW-11.21 Non-Reinforced Concrete Drainage Pipes

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

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

CW-11.2.2 Reinforced Concrete Drainage Pipes

Reinforced concrete drainage pipes shall meet the design and test
requirements for Class Il 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-11.2.3 PVC Pipes

Polyvinyl Chloride (PVC) Pipes shall be unplasticized conforming to 1S04435
or equivalent. Details/scheme of perforation shall be as indicated in the bid
drawing or as directed by NPC.

CW-11.2.4 Concrete Covered Rectangular Ditch

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

CW-11.2.5 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.

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.

CW-11.3 Construction
CW-11.3.1 Trench Excavation and Backfill

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

CW-11.3.2 Concrete Canal

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

CW-11.3.3  Appurtenant Structures

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

CW-11.4 Pipe Installation
Cw-11.4.1 Genera!

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 (187) in diameter shall be laid on concrete bedding until seven (7)
days have been elapsed after placing the concrete bedding. Pipes under
45.7 cm (187) 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
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jointed to the previously laid pipe, correct in alignment and grade. Any pipe,
which has been damaged during installation or before acceptance of the
work, shall be replaced and laid by the Contractor at his expense.

CW-11.4.2 Non-Reinforced and Reinforced Concrete Drainage Pipes

Whenever possible, concrete pipes shall be handled and installed with the aid
of mechanical equipment and not just rolled or pushed into the trench from
the bank. For small pipes, rope slings may be placed at both ends of the
pipes and the rope slowly paved out until the pipe rests on the trench bed.
proper and careful handiing 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 encugh water. The inside part of the joint
shall be plastered properly to bring the inside surfaces of jointed pipe ends
flush even. Sufficient mortar shall be placed on the outside surface of joint to

. form a bead around the joint. Plastering work shall be as directed and
approved by the NPC. After initial set, the mortar on the outside surface shall
be protected from air and sunlight with a cover thoroughly wetted earth or
buriap. Curing of the joint shall be done for a period of at least seven {7) days
within which no backfill shall be placed on the installed pipeline.

CW-11.5 Measurement and Payment
CW-11.5.1 Concrete Rectangular Ditch

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

Payment will be made at the corresponding contract unit price per linear
meter of the pertinent items shown in the Schedule of Regquirements,
Payment shall constitute full compensation for furnishing all labor, materials,

l equipment and tools necessary for the construction of the concrete canal
including attendant excavation and backfill.

' CW-11.5.2 Concrete Drainage Pipes and PVC Pipes

Non-reinforced and reinforced concrete drain pipes, and PVC pipes in place
and accepted will be measured by the linear meter along the centerline of the
pipeline.
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The quantities measured as provided above, completely installed and
accepted, will be paid at the contract unit price for each size and kind of pipe
shown in the Schedule of Requirements. Payment shall constitute full
compensation for fumishing all labor, material, equipment and tools for
fabricating, hauling, installing and jointing of pipes. Payment shall also
include the cost of attendant excavation, bedding and backfilling.

CW-11.5.3 Appurtenant Structures

Measurement for payment of appurtenant structures like street inlet, street
inlet-catch basin combination, manhole, catch basin for downspouts, septic
tank, drain pits, drainage outlets, etc. will be based on the number of
structures constructed/installed and accepted.

The Contractor will be paid at the contract unit price for the pertinent item for
each appurtenant structure shown in the Schedule of Requirements. Such
payment shall cover all costs for furnishing all equipment, [abor, materials and
tools necessary to complete the construction of the aforementioned
appurtenant structures. Payment also includes the cost of attendant
excavation and backfill, furnishing, scheduling, cutting, bending and placing of
reinforcing steel.

CW-11.5.4 Bedding

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

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

CwW-12.0 PERIMETER FENCE AND VEHICULAR/PEDESTRIAN GATE
Ccw-12.1 Scope

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

CwW-12.2 Materials
CW-12.2.1 Cement and Reinforcing Steel
Cement and reinforcing steel shall conform to the requirements set forth in

Section CW-6.0 — Concrete. Class of concrete shall be 20.7MPa or as shown
on the drawings.

NATIONAL POWER CORPORATION m"i‘f VI-CW-37
[



BiD DOCUMENTS 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 I15.,
BANGUINGUI, SULU

SECTION VI - TECHNICAL SPECIFICATIONS MinP21Z12775Se

CW-12.2.2 Concrete Hollow Blocks (CHB)

Concrete hollow blocks shall be 150 mm x 200 mm x 400 mm {6"x 8"x 167)
non-load bearing with a compressive strength of 3.10MPa. CHB units shall be
free of chips, splits or other defects, which in the opinion of the NPC, might
impair their strength and durability. At the option of the NPC, CHB units
delivered to the site shall be tested to check on their specified strength. One
specimen taken at random representing 500 units shall be tested. Sampling
shall be done by the NPC. The group represented by a specimen that fails the
compression test shall not be used in the work.

CW-12.2.3 Fine and Coarse Aggregates and Water

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

CW-12.2.4 Galvanized Barbed Wire

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

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

CW-12.2.5  Structural Steel (Vehicular/Pedestrian Gate)

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

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

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

CW-123 Construction

a. Excavation, backfiling and concreting work shall be in accordance
with the applicable provisions of Section CW-5.0 - Structural
Excavation, Fill and Backfil 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
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horizontal and vertical CHB wall reinforcements shall be anchored to

concrete works by means of 10 mm (3/87) round by 609 mm (24") long

dowel!s. Embedding of anchor bolts, expansion shields, conduits, etc.
. shall be done as the erection progresses.

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

Finishing — All hollow block wall surfaces to be applied with cement
plaster will be cleaned, evenly wet slushed with a wash of neat
cement and sand followed by 1:2 cement mortar mix 10 mm (3/87)
thick which shall be applied with a wooden float.

c. Mortar Proportions

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

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

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

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

Galvanized surfaces to be painted, in addition to being cleaned with
mineral spirits or other solvents, will require surface treatment to which
paint will adhere. The galvanized surfaces, therefore, shall be coated
with a solution of 7.5 grams of copper sulfate to a liter of water,

l 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 case less than 24 hours. No

. painting shall take place during the presence of rain, fog, dew or
where the surfaces may otherwise be damp. All work shall be done
with high quality workmanship, leaving finished surfaces free from
runs and sags.
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Ccw-124 Measurement and Payment
CWw-12.4.1 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.

CW-12.4.2 Perimeter Fence with Retaining Wall

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

CW-12.4.3 Barbed Wire

Measurement for payment for barbed will be based on the number of linear
meters furnished, installed and accepted including wire anchorage as
indicated in the Schedule of Requirements.

completed work. Payment will be made at the contract unit price for the
periinent itermn shown in the Schedule of Requirements. Such payment shall
constitute.

CW-12.4.4 Vehicular/Pedestrian Gate

Unless otherwise indicated in the Schedule of Requirements, no separate
measurement and payment will be made for the fabrication and installation of
vehicular and/or pedestrian gates. All costs hereof shall be included in the
payment for perimeter or seclusion fences, as applicable, or as indicated in
the Schedule of Requirements.

CW-13.0 SECLUSION FENCE
CW-131 Scope

In accordance with the specifications contained herein, the Supplier shall
furnish all labor, materials, equipment and tools and shall construct the
seclusion fence including vehicular and pedestrian gate to the length or extent
shown on the drawings or as established in the field.
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CW-13.2 Materials
CW-13.2.1 Cement and Reinforcing Steel

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

CW-13.2.2 Heavy Galvanized Cyclone Wire

The material shall be made from steel wire helically wound and interwoven in
such a manner as to provide a continuous mesh without knots or ties except
in the form of knuckling or of twisting and barbing the ends of the wires to
form the selvage of the fabric. The base metal shall be steel of such quality
and purity that, when drawn to the size of wire specified and coated with zinc
either before or after fabrication, the finished fencing shall be or uniform
quality and have the properties and characteristics conforming to ASTM
Designation A392. Fabric that is zinc coated after weaving and produced in
accordance with this specification shall be hot-dip galvanized. Fabric that is
zinc coated before waving may be either electronically or hot-dip galvanized.

At the option of NPC, Heavy Galvanized Cyclone wire delivered to the site
shall be tested. One roll from every fifty (50} rells or fraction thereof shall be
taken at random as a sample for test purposes, except in no case shall less
than two (2) samples be tested. To determine compliance with the
requirements of this specification, the test specimens for each of the test
specified shall be taken from the outside end of the sample rolls representing
the lot. If any specimen tested fails to meet the requirements of this
specification, the roll represented by the specimen shall be rejected and two
(2) additional rolls shall be tested, both of which shall meet the requirements
in every respect, otherwise the lot represented by the sample may be
rejected.

CW-13.2.3 Fine/Coarse Aggregates and Water

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

CW-13.24 G.lL Pipes

Galvanized iron pipes for the seclusion fence and gates shall conform to
ASTM A120-68A.

CW-13.2.,5 Structural Steel
All structural steel {rolled shapes and plates) for the fabrication of the

vehicular and pedestrian gates, unless otherwise specified on the drawings,
shall conform to ASTM A36.
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CW-13.3

Cw-134
CW-13.4.1

CW-14.0

CW-14.1

CW-14.2

Construction

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

a)

b) Fabrication and installation of the heavy galvanized cyclone wire
seclusion fence and gate shall be in accordance with the drawings or

as directed by the NPC.

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

Measurement and Payment
Seclusion Fence Including Vehicular and Pedestrian Gate

Measurement for payment shall be based on the number of linear meters of
seclusion fence including vehicular and pedestrian gate constructed and
accepted.

Payment shall be made at the corresponding contract unit price for seclusion
fence, shown on the Schedule of Requirements, which payment shall include
the cost of furnishing all labor, materials, equipment and tools necessary for
the construction of seclusion fence including reinforced concrete posts, CHB
wall and footing, excavation and backfill.

STEEL POLE WITH CROSS-ARMS AND BRACES
DESCRIPTION

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

POLE REQUIREMENTS

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

Description |40’ (12.20 m} 35’ (10.65 m)|30’ (9.15m) 25’ (7.62 m)
Steel Material ASTM A572 | ASTM A572 |ASTM A572 | ASTM AG72
Tip Diameter 200 mm 200 mm 200 mm 150 mm
Butt Diameter 320 mm 300 mm 260 mm 240 mm
Thickness 4 mm 4 mm 4mm 4 mm
Shape Octagonal | Octagonal | Octagonal | Octagonal
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Minimum  Yield] 345 MPa 345 MPa 345 MPa 345 MPa
Strength

CW-14.3

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

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

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

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

POLE ERECTION

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

Depth of Pole Setting
Length of Poles In Earth In Rock
Meter Feet Meter Feet Meter Feet
12.20 40 1.80 5.9 1.22 4.0
10.67 35 1.65 54 1.22 4.0
9.15 30 1.52 5.0 1.22 40
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 materia!l 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 grave! and sand,
until the backfill material reaches the ground surface level. Materials from the
excavated holes shall be placed and tamped around the poles to a height of
30 cm. (12 inches) above ground line and shall be spread sloping radially
outward until it intersects with the ground surface.

The cross-arms and hardwares shall be assembled and installed properly in
accordance with the drawings. All nuts and locknuts shall be adequately
tightened.
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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 for steel pole shall be based on the total quantity
of steel pole supplied, erected and accepted by NPC.

Measurement for payment for cross-arms and braces shall be on lot basis of
cross-ams 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 shali 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 shown on the accompanying drawings
and installation manuals or as otherwise directed by NPC for the Supply,
Delivery, Installation, Test, and Commissioning of 2 x 100 kW Modular
Diesel Gensets, Associated Electrical Equipment & Balance of Plant for
the Electrification of New Area in Bucutua Is., Banguingui, Sulu.

All equipment and materials to be supplied by the Supplier shall be new and
unused, of current manufacture, and of the highest grade and the best of their
respective kinds, and free from defects and imperfections. They shall be
suitable for their intended purpose and shall comply with all applicable
regulations, quality, and dimension standards.

The work shall be performed and completed with high quality workmanship in
accordance with generally accepted modern practice in the design, supply,
delivery, installation, test and commissioning of mechanical equipment and
associated works for the safe and reliable operation of Modular Diesel
Generating Sets and Auxiliaries.

The Supplier shall strictly observe the requirements specified in this Specific
Technical Specification (Mechanical Works) in conjunction with the General
Technical Specification (General Works). The Specific Technical
Specification shall take precedence over the General Technical Specifications
in case of any contradiction.

MW-2.0 SCOPE OF WORK

The scope of work shall cover mainly of, but not limited to the supply,
delivery, installation, test and commissioning of 2 x 100 kW (Guaranteed
Prime Power Output) Diesel Generating Units, associated auxiliaries and
balance of plant as specified in the relevant items of Clauses GW-2.4 and
GW-2.6 of the General Works specifications.

The Works shall include the preparation of design, technical specifications
and data, detailed drawings and construction of foundations for all the
supplied equipment, and all other essential information of the equipment to be
supplied under this contract.

The Supplier shall supply all anchor/machine bolts, special tools and
accessories required for mounting/installation of the generating set/s including
structural steel supports and appurtenances for auxiliary equipment.
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MW-3.0 GENERAL MECHANICAL WORKS REQUIREMENTS
MW-3.1 General

This specification covers the general requirements for design, supply and
installation of mechanical equipment and associated works including other
equipment not described herein shall be in conjunction with the requirements
described in the relevant sections of this specification and accompanying
drawings.

All mechanical equipment and related stee! structures shali be furnished and
installed in accordance with the general requirements of this specification,
unless otherwise specified in the relevant sections of this specification. The
specific work to be done shall be as described in the relevant sections of this
specification and/or shown on accompanying drawings.

All mechanical equipment, materials, piping, valves, instruments and
associated steel supports which the Supplier shall supply and install and
which thereafter will be incorporated in the plant shall be new and unused.
They shall be suitable for their intended purpose and appropriately matched
to other items complying with all applicable regulations, quality and dimension
standards

The Supplier shall provide the services of a qualified erection engineer who
shall be responsible for the supervision of the erection, installation and test of
all equipment and materials supplied by the Supplier.

The work shall be performed and completed with high quality workmanship, in
accordance with generally modern accepted practice in the fabrication,
assembly, installation and test of all equipment and materials supplied by the
Supplier, notwithstanding any omission from these Specifications or drawings.

Defect and damages to the equipment resulting from faulty installation works
shall be repaired and/or replaced by the Supplier at no cost to the NPC.

MW-3.2 Equipment Foundation

All equipment and associated structures to be supplied by the Supplier under
this contract shall be provided with concrete foundation and to be installed in
accordance with the manufacturer's recommendations and applicable codes
and standards. The Supplier shall prepare the design and drawings of
concrete foundations and associated structures for all his supplied equipment
to conform with the requirements of the relevant Civil Works specifications,
unless otherwise specified or shown on the drawings. All drawings and
calculations as required, shall be subject to NPC for review and approval prior
to construction and erection,

The Supplier shall be responsible for the correct positioning and leveling of
the equipment and auxiliaries, and any checking made by the NPC during the
course of the work shall not relieve the Supplier from his responsibility.
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

NATIONAL POWER CORPORATION m VI-MW-2
I




BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST, AND
COMMISSIONING OF 2 X 100 KW MODULAR DIESEL GENSETS,
ASSQOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT
FOR THE ELECTRIFICATION OF NEW AREA IN BUCUTUA IS5,
BANGUINGUI, SULU

SECTION V1 = TECHNICAL SPECIFICATIONS MinP21Z12775¢

foundation. The equipment shall be positioned on a location as shown on the
drawings and shall be leveled and checked true to grade and alignment
before final grouting. The Supplier shall strictly adhere to the installation
procedures/manuals provided by Manufacturers of the equipment.

Prior to equipment mounting and grouting, the surface area and blackouts of
concrete foundation shall be cleaned of all dirt by any approved means.
Chipping of concrete surface to the required thickness shall be done by any
approved methods without damaging the concrete structure as a whole.

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

The concrete foundation surfaces shall be free of any loose materials, oil,
water or any other contaminants that would prevent the grout from bonding.
The concrete shall be chipped to expose a minimum aggregate so as to
remove all laitance and provide a rough surface for bonding. The exposed
surface shall be blown with compressed air free of oil to remove dust.

MW-3.3 Piping System
MW.-3.3.1 General

The piping system shall be furnished to provide a complete and acceptable
installation necessary for the safe and efficient operation of each system and
equipment. All required piping shall be furnished complete with flanges,
joints, gaskets, packing, drains, vents, insulation if required, hangers, guides,
and all auxiliary steel and anchors required to complete the various piping
systems.

The Supplier shall submit for NPC's review and approval detailed drawings
covering the arrangement, actual layout, route and interface connections.
Any required modification from the approved drawings or specification to suit
actual site conditions, shall be permitted only with prior consent of NPC.
Such modifications shall be reflected/incorporated in the as-built drawings
which shall be submitted by the Supplier for NPC review and final approval.

Piping shall be properly arranged such that it will result in neat appearance
and convenient to operate and maintain. Items requiring periodic attention
shall be readily accessible from floors or platforms. Pipe shall neither
obstruct passageways of any kind nor interfere with access to other valves or
equipment.

The Supplier shall install the piping system in a thorough manner and with
good workmanship, in accordance with the construction drawings and
specifications or as directed by NPC.

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

I
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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, rocofs and partitions. Proper flashing shall be provided to
ensure tightness and water-proofing, where required.

Piping installation shall be sloped to prevent trapping of air bubbles. Where
required, suitable venting system with valve shall be provided.

Where pipelines are laid underground, the trench shall be provided with a
cushion pad of at least 150 mm sand and sandy soil bedding materials prior
to pipe laying, unless otherwise shown on the drawings.

All pipeline excavation shall be backfilled up to the level of the finished grade
surface in layers of 150 mm and thoroughly compacted, unless otherwise
shown on the drawing. Backfill materials shall be compactable soil taken
from trench excavation and approved by NPC. Trench excavation, backfilling,
concrete works and construction of valve manhole shall be done in
accordance with the pertinent provisions of the Civil Works Specifications.

Pipes to be placed underground shall not be covered prior to the approval of
NPC. Underground pipes shall be embedded as shown on the drawings.

Steel piping to be installed underground shall generally be applied with tape
wrapping with minimum finished thickness of 1 mm and applied spirally with
overlap of 50% in all parts of the pipe and fittings or asphalt jute of 6 mm
thickness, unless otherwise specified. Bitumen based primer shall be applied
to pipe before applying the tape. The tape wrapping brochures shall be
submitted for NPC approval prior to procurement and application. The
wrapping shall extend for 300 mm beyond the buried portion.

All pipes that cross roadways or concrete pavement shall be provided with
pipe sleeve of steel material or reinforced concrete pipe to protect the pipe
from various load imposed by passing vehicles, unless otherwise shown on
the drawing. The pipe sleeves shall extend 600 mm beyond shoulder of each
pavement side.

After considering site conditions, and in case execution cannot be done
according to the piping route in the design drawings, on-site changes may be
acceptable subject to the approval of NPC.

Flexible joints as well as vibration isolation joints shall be installed as near as
possible to equipment and devices and shall not be forced to expand, extend
and compressed. In case fiexible joints are long and sagging due to own
weight, it shall be suspended or supported.

Pipe fittings and unions for screwed piping are to be installed in such a way
as to be easily accessible for repair and maintenance.
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For water piping, after installation, pipe insides shall be washed thoroughly
using high pressure cleaning pump. Woater for washing must be clean
enough not to damage the equipment.

For oil pipes, after installation, pipe insides shall be thoroughly blown with
compressed air to remove all dirt, rust and the likes. If necessary, pipes
insides shall be soaked thoroughly using acid solution to remove all dirt, rust
and the likes. All equipment shall be disconnected from the pipes to be
washed to avoid damage to the units. Acid solution shall be disposed in a
manner that will not pose hazard to the environment. Thoroughly flush the
pipe insides with a clean water to wash away all acid solutions and let dry
before re-connecting the pipes.

All existing facilities, if applicable, which are affected and damaged during the
installation of piping shall be replaced and/or restored to its original
appearance by the Supplier at its own expense.,

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

MW-3.3.2 Pipe and Fittings

All piping works shall be coordinated with other works at site and with existing
installation so that interference between piping and other structural features
will be avoided. In case interference occurs, NPC will decide which work is to
be relocated.

Unless otherwise specified, all pipes to be used shall generally conform to
ASTM A §3, 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 Ib and 2000 Ib rating,
respectively) and conforming to ASTM 105 with dimensions to ANSI B16.11.

Malleable iron, galvanized screwed fittings conforming to ANS! B16.3
(Malleable iron threaded fittings, Class 150) may be used for Potable Water
System.

Gaskets shall be selected based on the nature of the fluid or its temperature
to be handled. Gasket materials shall not contain asbestos in any form.

Flanged bolts shall be hexagonal head machine bolts conforming to ASTM A
307 Gr. B with dimensions in accordance with ANSI B18.2.1 and complete
with heavy semi-finished head nuts conforming to ASTM A 194, Gr. 2H and
ANSIB18.2.2.
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Equipment and auxiliaries shall be furnished with all required bolts, screws,
anchor bolts with sleeves, nuts, washers, locking devices, washers, gaskets,
and other accessories to complete the piping system.

Generally, all gaskets, bolts, nuts and washers to be used in the various
piping systems shall be new and free from defects and imperfections.
Materials to be used shall be suitable for the liquid to be handled.

Threads shall be metric. Where required they shall be adequately treated
against corrosion before dispatch from the works. All threads shall be
greased carefully during installation except where otherwise specified. Split
pins or other approved locking devices generally shall be provided for nuts
which may become loose due to vibration, etc.

Any such rivets, bolts, screws, gaskets, etc., which are considered surplus,
but not more than 10% of the permanent installation, after the installation of
the equipment has been completed shall become spare parts and shall be
wrapped, marked and handed over to NPC.

MW-3.3.3 Piping Accessories

Strainers shall be of simplex type with body stainless material and flanged
ends. Body drain and vent connections shall be included. Drain plugs shall
be threaded. Screen elements shall be of stainless steel construction with
minimum 60-mesh size or shown on the drawings. Magnets shall be included
to trap small iron and steel particles for use in fuel oil lines.

Pressure gauges for fuel oil system shall be provided with damper. Each
pressure gauge shall be provided with isolation valve. Pressure gauge shall
be of bourdon tube type with solid front case, and minimum size of dial gauge
shall be of 100 mm &,

MW-3.3.4 Drains and Vents

Not all piping system vents and drains may be shown on the piping drawings.
The Supplier shall provide and install vent and drain connections at all high
and low points, respectively, and as required for suitable operation.

Where practicable, all pipelines shall be sloped in the direction of fiow and
shall be adequately trapped at low points and vented at high points in the pipe
runs.

The minimum valve size for vents and drains shall be 15 mm nominal
diameter. In general, the piping for drain and vents shall be the same
material as the main lines.

All piping shall be arranged to permit complete drainage when a particular
unit or system is shut down for maintenance.

All vent lines which are normally operated shall be terminated at least 3 m or
higher above the highest service platform.

T
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All drain lines which run to waste shall be routed to a suitable drain trench,
floor drain or sewer.

MW-3.3.5 Pipe Supports

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 thersof,
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.

Al piping shall be installed with supporting devices selected and located to
insure that the finished system will provide uniform continuous slope for
draining, that expansion will be so directed as to minimize stresses in the
piping material, and that all elements will be suitably and substantially
supported, guided and anchored. Supports at floor or wall sleeves will not be
permitted.

Riser pipes shall be individually supported. To reduce riser loads, the riser
supports may be supplemented by the nearest support on a horizontal pipe.
The horizontal length of pipe between the nearest support and risers shall not
be longer than the length of the riser supplemented by the nearest support.
Bends shall have the supports no further away from the riser than the radius.
Where two rods are used in a solid rod riser hanger, each rod shall be
capable of taking the entire load.

Piping systems, where flexibility is not required, shall be supported by rigid
hangers. It shall be designed and fabricated so that they will not become
disengaged by pipe movement.

Hanger rods shall be provided with suitable sockets or eyes to permit lateral
piping movement without imposing a bending moment on the hanger rod.
The eyes in the rods shall be welded shut. Safe loads for hanger rods shall be
calculated on the root area of the threads. In no case shall hanger rods of
less than 10 mm diameter be used for support of piping 50 mm and smaller or
less than 15 mm diameter rod for supporting pipe 65 mm and larger.

When the pipe is covered with insulation and is to rest on the support,
protection saddles shall be used whenever possible. Protection saddles shal!
be welded to the piping to prevent slipping and/or falling. The saddle material

shail be the same as the pipe material, however, alloy saddles shall not be
welded to alloy piping in the field. On lines of 50 mm diameter and below
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where service temperatures are 100 °C and under, the pipe shall slide or rest
directly on the support and shall be left bare of insulation at such locations.

The location and provision of temporary supports required during hydrostatic
testing shall be the responsibility of the Supplier.

Temporary construction supports shall not be welded to the pipe except with
approval of NPC and shall be attached in a manner that will not damage the
pipe. These supports shall be completely removed upon completion of
construction.

Equipment connections shall not be used to support piping either for
temporary or permanent support.

MW-3.3.6 Welding

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 Vesse! Code, Section [X.

All welding shall penetrate to the full depth of the pipe. The slag shall be
cleaned from each weld bead and any defects be removed before the next
bead is applied. The completed weld shall be cleaned of slag and spatter
metal on all surfaces.

Welding, preheat and post-weld heat treatment for piping shall be in
accordance with the requirements of ANSI B31.1 or where applicable, the
ASME Boiler and Pressure Vessel Code.

All welding, except for small pipe, shall be performed by the electric-arc
method and where practical, with process controlled automatic machines. All
pipe weld joints for piping 50 mm and smaller shall be socket weld, unless
otherwise approved by NPC.

Where weld metal is deposited in successive layers, each layer shall be
thoroughly peened before the next layer is applied.

Particular care shall be taken in aligning and separating the edges of the
members to be joined by butt welding so that complete penetration and fusion
at the bottom of the joint will be ensured.

Pipe and tubing shall be accurately cut to measurements shown on the
drawings by proper means such as machining, grinding or by thermal cutting.
Burrs shall be removed by reaming.

Welding fittings shall be of the same material and wall thickness as the pipe
to which they are attached. Where there is a difference in wall thickness, the
component shall have a gradual transition in accordance with the applicable
standard.

Nozzles or branch pipes shall be carefully shaped and welded to the header
or run pipe in such a manner that the nozzle, the branch pipe, or any weld
material shall not extend into the run pipe to cause obstruction of flow.

NATIONAL POWER CORPORATION VI-MW-8

Nama !



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST, AND
COMMISSIONING 'OF 2 X 100 KW MODULAR DIESEL GENSETS,
ASSQCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT
FOR THE ELECTRIFICATION OF NEW AREA IN BUCUTUA IS,
BANGUINGUI, SULY

SECTION VI~ TECHNICAL SPECIFICATIONS MinP21Z21277Se

All surfaces for welding shall be clean and free from paint, oil, rust, scale and
other materials detrimental to welding.

All filler materials including consumable insert materials and shield gases
shall comply with requirements of the Applicable Codes and Standards. All
welding rods shall be stored in accordance with the Supplier's instructions.
The electrodes for arc-welding shall be classified on the basis of mechanical
properties of the as-welded deposited weld-metal, type of covering, hydrogen
absorption, welding position of the electrodes and type of current.

Steel piping shall be fusion welded using manual, automatic and semi-
automatic welding processes whereby the arc and the deposited weld are
protected from atmospheric conditions during welding. Pipes shall be properly
aligned using line-up clamps or alignment jigs prior to butt welding.

MW.3.4 Valves and Accessories

All valves and accessories to be supplied under this contract shall generally
conform with the requirements in this specification. All valves supplied by
NPC shall be installed in accordance with the requirements specified herein.

The Supplier shall select valves, valve drives and accessories which are
suitable for the operating conditions of the systems in which they are to be
used, and shall be responsible for the pressure and temperature ratings of the
selected components. The selected components shall meet the requirements
of trouble free and safe operation under maximum load, part load and
transient conditions.

Generally, all valves shall be leak-proof in either flow direction (except for
non-return valves) when the nominal pressure is applied.

Valves, valve drives and accessories which are of similar make, size and type
shall be interchangeable with one another. The Supplier shall standardize the
types and the sizes of the valves as far as possible, in order to facilitate
maintenance and limit the stock of spare parts. The manufacturer of valves
shall be well known.

All regularly operated isolation valves and control valves shall be accessible
from a permanent floor or access platform.

All valve bodies shall be of the same nominal size as the adjacent piping,
unless otherwise specified. The intemal diameter of valve ends adjacent to
the pipe work shall be the same as the internal diameter of the connecting

pipe.

All valves shall be located and designed so that the maintenance and change
of valve internals is possible without removing the valve casing from the pipe.

The stems of all valves for outdoor service shall have weatherproof protection
covers of approved construction.
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Valves other than outside screw and yoke type, in size larger than 50 mm are
to be provided with gate position indicators. Valves shall close clockwise.

The drive units of motor-driven valves shall also be provided with handwheels
for manual operation. The handwheel shall be operable under all conditions
and shall be independent of the motor drive. It shall not be rigidly coupled to
the motor drive and shall not compulsory turn when the motor is energized.

All valves 65mm and larger shall have a body and bonnet material of at least
cast iron. Cast steel material shall be used for high pressure or temperature
applications. Stem, seat ring & seat, wedge or disc shall be made of bronze,
for high pressure or temperature applications stainless steel shall be used.
Valves 50mm and below shall be made of bronze unless otherwise other
materials are approved by NPC.

Gate or globe valves shall generally be used for isolation in the piping system.
Ball valves or butterfly valves may be used if specified or shown on the
drawings.

All gate and globe valves, 65mm and over shall be of OS & Y or rising stem,
solid wedge type disc for gate valves and plug type disc for globe valves,
bolted, bonnet, bolted gland and have flanged ends with the following
materials of components:

Cast iron

Bronze or brass
Bronze or bronze faced
Bronze or bronze faced

a) Body & bonnet
b) Stem

c¢) Seatring & seat
d) Wedge or disc

Gate and globe valves, 50mm and smaller shall be made of bronze or
stainless steel, rising stem, union bonnet, inside screw, solid wedge or plug
type disc, with screwed or flanged ends. Valves installed in valve boxes shall
have flanged ends for easy replacement or if valves with screwed ends are
used, appropriate unions shall be installed.

Valves of all sizes shall have a rating of not less than 57 kg (125 Ibs).

Garden hose connection valves or hose bibs shall be of bronze material, 20
mm size and outfitted with male thread hose connections.

MW-3.5 Bolts, Screws, Nuts, etc.

All bolts, screws, anchor bolts, with sleeves, nuts, washers, locking devices,
etc., required for all equipment and accessories to be supplied under this
Contract shall be furnished.

Threads shall be metric. Where required they shall be adequately treated
against corrosion before dispatch from the works. All threads shall be greased
carefully during installation except where otherwise specified.

Split pins or other approved locking devices generally shall be provided for
nuts which may become loose due to vibration, etc.

All bolts, nuts, screws and other devices used to fix, ¢clamp or adjust any parts
which are exposed to water or high humidity, or subjected to frequent
adjustment or frequent removal shall be of corrosion resistant steel or bronze
or hot-dipped galvanized. All other bolts and pins shall be of carbon steel.
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MW-3.6

MW-4.0
MW-4.1

When in position, ali bolts or screwed rods shall project through the
corresponding nuts, but this projection shall not exceed three threads, unless
more length is required for adjustment.

Drives and Gears

All moving parts of machinery including shafts, couplings, collars, projecting
key heads, gear wheels, rope/belt-drives shall be completely guarded to
provide full protection. All set screws on revolving shafts shall be countersunk
or suitably protected. The guards shall be of approved design and shall be
fitted, where necessary, with inspection doors/openings. All guards shall be
arranged so that they can be removed without disturbing the parts of the
gears and equipment which they protect.

Where practicable gear wheels shall be forced fit on the shaft and in addition,
shall be keyed adequately to prevent any relative motion between the wheel
and shaft. Where gears and couplings are secured in position by means of
keys, they shall be accessible for tightening or removal. All keyways shall be
machine cut. Couplings and collars shall be the shrouded or protected-type,
free from projections of any kind.

All bearings shall be mounted in dustproof housings. Base of bearing
supports shall be machined and shall rest on machined-surfaces.

GENSET AND AUXILIARY EQUIPMENT

General

The Diesel Engine-Generator unit shall be designed and manufactured for
maximum safety and reliability in accordance with SO 9001 quality
specifications.

The Diesel Engine-Generator Units shall have the following characteristics at
Specified Reference Site Conditions:

a) Rated Power Output {Prime) 100 kW

b) Nominal Voltage 480V

c) Power Factor 0.80

d) Frequency 60 Hz

e) Number of Phases 3 - phase

f) Rated Speed 1800 rpm

g) Fuel Consumption at 100% load 0.30 L/KkW-hr
(guaranteed) {max.)

Specified Reference Site Conditions

» Total Barometric Pressure > 100 kPa

= Ajr Temperature > 40°C

» Charge Air Coolant Temperature : 40°C

* Relative Humidity D 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 1SO
30486/1 or other applicable standards.
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Prime Power Output shall mean the power delivered and measured at the
generator terminal under Specified Reference Site Conditions.

Each diesel generating unit shall be capable of producing the Prime Power
Output under the most adverse combination of ambient tropical temperature,
pressure and humidity as specified in Clause GW-3.0 of the General Works
specifications. In addition, the unit shall be able to operate with ten percent
(10%) overload for a period of one (1) hour in every twelve (12) hours
operation.

The diesel-generating unit shall also comply with the Emission Standards of
the Philippine Clean Air Act as specified in Clause GW-3.4 of the General
Works specification.

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

The engine shall be capable of starting from “Cold” condition and operating at
specified period {Supplier to specify) under load without available external AC
power for motor driven auxiliaries, except starting DC power.

Each diesel engine shall be directly coupled to the generator and shall be
designed for installation within an enclosure which is weatherproof and sound
attenuated to conform with the requirements of Clause GW-3.3 of the General
Works specification and Clause MW-4.7 of this specification.

Each unit shall be complete with all auxiliary equipment required to operate
the unit including generator control and protection panet (GCPP). The GCPP
shall be supplied separate from the unit which will be installed inside the
containerized/pre-fabricated control room and shall be in accordance with the
requirements specified in the relevant Electrical Works specifications. Push
buttons for start/stop, emergency stop including selective monitoring/metering
instruments shall also be provided at the loca! control panel mounted on the
engine skid per manufacturer's standard, except otherwise specified.
Monitoring/metering devices on the local panel mounted on the engine skid
shall have simultaneous reading with those on the GCPP during operation.

All associated electrical control equipment required for operation of the unit as
specified in the relevant technical specifications shall be furnished by the
Supplier and ready for installation and wired in the unit's GCPP,

All auxiliary equipment shall be mounted within the confines of the common
steel base or within the sound attenuated and weatherproof enclosure, except
as otherwise specified. Auxiliary pumps required for the operation of the
diesel engine-generator set shall be engine-driven except otherwise specified.
All interconnecting piping and wiring for equipment mounted on the steel base
or within the enclosure shall be supplied and shop-installed.

The diesel engine-generator set shall be mounted on a common heavy
fabricated steel skid type base frame complete with anti-vibration mounting
pads ensuring complete vibration isolation of the rotating assemblies and
shipped to plant site in a2 weather/sound proof enclosure.
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Each diesel engine-generator set shall be provided with fully weatherproof
and sound proof enclosure incorporating preferably an internally mounted
exhaust silencers (residential type or approved equivalent meeting the
specified maximum sound level @ 1 meter) and shall be of extremely rugged
construction in order to withstand rough handling during transport and
installation.

Provision for Crane and Fork Lift unloading of the complete generating set
shall be engineered, designed and manufactured as a heavy duty, welded
steel construction with four point lifting provisions and fork lift pockets as used
on heavy duty construction installations. Details of construction and
manufacturer's certification of the lifting provision shall be included in the
drawings to be submitted after the award of Contract.

The Supplier shall be responsible for the design and construction of
equipment foundations for the modular generating sets and associated
auxiliary equipment to ensure proper mounting/anchoring of the units,
including necessary site grading and development of the location area,
subject to the approval of NPC. The Supplier shall supply all anchor/machine
bolts, special tools and accessories required for mounting/installation of the
generating set/s including structural steel supports and appurtenances for
auxiliary equipment. The engine foundation shall be designed such that
waste oil water can be collected and to be discharge/interconnected to the oil
water separator.

All piping systems that are an integral part of the unit shall be included in the
scope of supply of the Supplier including connection bolts, nuts and gaskets
for equipment, valves and other devices with flanged end connections.
Unless 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 ANS| 816.9.

Flanged joints, when required for removal of the equipment, shall be in
accordance with ANSI B16.5.

All integral piping 50 mm & and below shall be socket-welded in accordance
with ANS! B16.11, except otherwise approved. All fittings 50 mm & and
below shall be 2000 ibs. minimum and in accordance with ANSI B16.11.

All oil piping, fittings, and valves shall be shop-fitted, chemically cleaned, and
oiled.

Gaskets shall be selected based on the nature of the fluid or its temperature
to be handied. 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 ANS! B18.2.1 and complete
with heavy semi-finished head nuts conforming to ASTM A 194, Gr. 2H and
ANSI! B18.2.2.
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Equipment and auxiliaries shall be furnished with all required bolts, screws,
anchor bolts with sleeves, nuts, washers, locking devices, washers, gaskets,
and other accessories to complete the piping system.

Generally, all gaskets, bolts, nuts and washers to be used in the various
piping systems shall be new and free from defects and imperfections.
Materials to be used shall be suitable for the liquid to be handied.

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 diese! generator set shall
comply with the following:

a) The Manufacturer/Assembler should have been in the business of
manufacturing the diesel generator set package for not less than five (5)
years; and

b) The Manufacturer of diesel engine should be in the business of
manufacturing the equipment for not less ten (10) years.

NOTE: Experience less than what is required will be ground for
rejection of the bid proposal.

MW-4.2 Diesel Engine
MWw-4.2.1 General

Each diese! engine shall be of heavy duty compression ignition type, water-
cooled, pressure-lubricated, four-stroke cycle, Inine type multi-cylinder
arrangement, trunk piston design equipped with exhaust gas turbocharger
and charge air cooler, electronic governor, direct fuel injection, capable of
operating the type of fuel oil specified in this specification without entailing
frequent maintenance and replacement of engine components other than the
scheduled maintenance at fixed interval.

The engine shall be operated at a rated speed of 1800 using Distillate Fuel
No. 2 under the site conditions specified in Clause GW-3.1 of the General
Works specification.

MwW-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
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block shall incorporate mounting feet for bolting down the engine. Removable
side covers for inspection purposes and relief valves incorporating flame traps
to guard against damage or injury from crankcase explosions shall be
included.

MW-4.2.3 Cylinder Liners

The cylinder liners shall be renewable wet type honed to minimize piston ring
wear, fitted into the cylinder block with suitable seals and with the head in
position, locked firmly in position.

MwW-4.2.4 Cylinder Head and Valve

The cylinder heads shall be of cast construction, suitable cored for water
cooling passages and included preferable two inlet and two exhaust valves
per cylinder as applicable. Means shall be provided to prevent the valve from
dropping far enough to cause damage and double springs shall be provided.
The valve seats shall be renewable. The valves and seats particularly on the
exhaust shall be of materials such as stellite to be able to resist the severe
duty.

Preference will be given to engines with individual heads for each cylinder
and where the manifolds are left in unit with the removal of one or more
heads.

Aliow for the fitting of maximum cylinder pressure indicator for checking of
compression and maximum firing pressures of each cylinder. A lever or
handwheel, which decompresses all cylinders simultaneously, shall be
provided. Tappet covers shall be separately removable for setting
clearances.

MW-4.2.5 Piston and Connection Rods

The pistons shall be designed to withstand the temperatures and pressures
encountered and machined to produce the correct shape under normal
operation and incorporate a proven combination of compression, oil control
and scraper rings. The rings shall be treated by chromium plating or
otherwise for long life. The gudgeon pin shall be hardened and ground and
positively 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
dowelied 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 Fue! Injection

Fue! 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
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engine and fuel system shall be suitable for a wide range of fuels. Individual
injectors are to be fitted for each cylinder head with identical high pressure
seamless steel pipes from injection pump/s to its appropriate injector.

Damping shall be provided in the fuel supply manifold to the injection pumps
to avoid the possibility of high pressures being set up in this manifold due to
surging.

The fuel pumps are to be controlled by electronic type governing system.

. Suitable drip/trays and drain pipes are to be provided to avoid contamination
of the lubricating oil. Drain pipes shall be provided from these trays to
collecting tank. Fuel leak-off pipes from the injectors shall be taken to the fuel
day tank.

MW-4.2.7 Crankshaft and Camshaft

Each crankshaft and camshaft shall be of single high tensile strength alloy
steel forging with hardened and ground bearing surfaces. Unless other
approved provisions are made, the crankshaft shall be drilled to provide
lubrication for the connecting rod bearings and incorporate balance weights.
The shaft diameters shall be sufficient for several regrinds. The camshafts
shall be gear-driven. The cam followers shall be of the roller type.

MW-4.2.8 Fuel System

The basic specification for the diesel fuel oil to be used by the diesel engine
units shall be as specified in Clause GW-3.5 of the General Works
specifications.

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.

Simplex strainer with minimum 60 mesh size and stainless steel filter element
shall be provided.

NATIONAL POWER CORPORATION VI-MW-16



BID DOCUMENTS 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 15,
BANGUINGU, SULU

SECTION VI - TECHNICAL SPECIFICATIONS MinP21Z1277Se

Each diesel engine-generator set shall be provided with separate fue! day
tank of 1,000 liters minimum capacity complete with accessories, associated
structural supports, isolation valves, and other accessories as shown on the
bid drawings. The fuel day tank shall be provided with high and low level
alarm contacts for annunciation in the generator control and protection pane!.

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, leve! gauge and switches. Included in the supply of the day tank
are its structural steel supports with sufficient height as required by the diesel
engine operating system or as recommended by the engine manufacturer and
complete with mounting/anchor bolts. The structural steel supports shall be
pre-fabricated ready for assembly at site. The tank material shall be of
carbon steel conforming to ASTM A36 or approved equal with minimum shell
thickness of 5 mm. Nozzles shall be fitted with flanges, raised face
conforming to ANSI B16.5. The tank shall be provided with an interior and
exterior coating. The supply shall include all the necessary materials for
fixing and installation.

MW-4.2.9 Lubricating Qil 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 12 or 24 volt DC
system to be supplied by the Supplier.

Each diesel engine-generator set shall be provided with free jet
centrifuge type lube oil purifier. The lube oil purifier shall have adequate
capacity to allow the proper treatment of lube oil circuit.

The Supplier shall provide NPC after award of Contract the recommended
grade of lubricating oil and the names of at least three (3) suitable
manufacturers and their trade name. Prior to delivery, the lubrication piping
system of the unit shall be cleaned with flushing oil and the first fill of
lubrication oil and lubricants to be used during the Testing and
Commissioning shall be included in the supply.
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MW-4210 Cooling System

The cooling system shall be of sufficient capacity to provide engine jacket
water, lubricating oil and charge air cooling when the unit is delivering full-
rated load under the specified conditions.

The system shall comprise all necessary valves, integral pipe works on the
engine, lubricating oil and charge air coolers, radiator, cooling water pump,
expansion tanks as applicable, thermostatic valves and instruments such as
thermometers, pressure gauges and switches, water level detectors and other
necessary protection devices.

The cooling water pump shall be engine mounted gear driven of sufficient
capacity to provide engine jacket water cooling, lubricating oil and charge air
cooling when the unit is delivering full-rated load under the specified
conditions.

The radiator shall be designed to permit easy maintenance and cleaning of
the interior and preferably vertically mounted. Radiator shall be of industrial
finned tube type for closed circuit cooling system. It shall be equipped with an
engine driven blower type fan complete with fan guard and the fan belts shall
have a tension adjusiment 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/m? Bolts and nuts used for the structural parts shall
also be hot-dipped galvanized. A flexible connecting section shall be
provided between the radiator and discharge louver frame.

MW-4.2.11 Intake Air and Exhaust System

Intake air filter and exhaust silencer shall be adequately sized to prevent
excessive pressure drop.

Heavy duty dry type intake air filter shall be provided to protect the engine
from dust and solid particles. Filter shall preferably be mounted on the engine
and provided with service indicator to show that the filters need to be cleaned.

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, fail end pipe
terminating in a horizontal plane and cut at a 45° angle or per manufacturer's
installation standard, and necessary bracing needed for mounting to prevent
transmission of engine vibration to the enclosing structure. Exhaust
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pipe/silencer installed within the enclosure shall be thermally insulated.
Exhaust silencer shall preferably be installed inside the enclosure, except
otherwise installed per manufacturer's standard/recommendation and
approved by NPC.

Exhaust gas pipe shall be provided with flanged connection and mounting
supports, and all the required connection bolts, nuts, washers and gaskets.
For modular generating sets installed at available space within the existing
powerhouse, extension of exhaust pipe complete with expansion joints, spring
hangers, pipe supports and associated structures, pipe fittings and
accessories, and pipe insulation for pipe inside the powerhouse shall be
provided by the Supplier,

A suitable size of turbochargers for ample supercharging shall be provided
complete with axial turbine wheel, centrifugal compressor, gas inlet casing, air
filtration and lubricating system.

MW-4.2,12 Starting System

Each diesel generator set shall be capable of being started, synchronized to
the system and loaded to the full rating of the unit without dependence upon
the AC auxiliary power supplies.

Electric starting system shall operate on a 12V or 24V electrical circuits per
manufacturer’s standard, energized by storage batteries. Circuit ground shall
be negative.

Electric cranking motors shall be heavy-duty, with capacity to crank the
engine at sufficient speed to start when conditioned to, and in an ambient
temperature of 40°C, in conjunction with the specified range of fuel and
lubricants. The drive mechanism for engaging the starting motor with the
engine flywheel shall be inherently designed to operate and release without
the application of heat. Starting system including battery shall be adequate to
crank the engine for a minimum of three (3) cranking periods without
overheating. Each cranking period shall consist of 30 seconds of constant
cranking followed by a 2-minute rest. To protect the engine and electric
cranking motors, Over Crank and Failure to Crank relays shall be provided to
prevent excessive cranking period and cranking stress, respectively.

Storage battery shall be lead acid type or approved equivalent complete with
battery tray and intercell connectors. The battery capacity shall be
compatible with the cranking duty described in the preceding paragraph, in an
ambient temperature of 40°C. Battery tray shall be constructed of fiberglass
or approved corrosion resistant material and so treated as to be resistant to
deterioration by battery electrolyte. Construction shall be such that any
spillage or boil-over of battery electrolyte shall be contained within the tray to
prevent a direct path to enclosure floor.

Battery charger shall be adequate to recharge the fully-depleted battery as
required and shall automatically control the rate of charge, providing a high
charge rate to a depleted battery and reducing to a trickle-charge rate when
the battery charger indicate charging rate. Charging rate shall be adjustable.
Battery charger shall be solid-state full wave rectifier type rated 480V or 240V
and 60 hz. The nominal output voltage shall be determined by the
Manufacturer. The charger and battery shall be mounted and wired within the
enclosure of the generating set.

NATIONAL POWER CORPORATION VI-MW-19

Pl

AT



BID DOCUMENTS

SECTION VI — TECHNICAL SPECIFICATIONS

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

MinP21Z12775e

MW-4.3

MwW-4.4

Generator

The generator shall be close-coupled to the engine through an SAE flange
arrangement for perfect alignment and is self-exciting. Output voltage is
controlled by automatic voltage regulator. The generator and exciter shall
conform with the requirements specified in the relevant Electrical Works
Specifications.

Governing system

The engine speed shall be controlled by an electronic governor capable of
isochronous or droop type speed regulation and 115 percent overspeed
shutdown. The governing system shall be able to maintain engine speed
within 4% of rated speed from no load to full load generator output. The
control shall be capable of switching between isochronous or droop speed
regulation remotely. The frequency at any constant load, including no load or
idling during start-up, shall remain within a steady state band width of rated
frequency. The engine governor shall be provided with a generator loading
control unit.

The Governing system
characteristics or better:

shall have at least the following response

Maximum recovery
time to within steady
state tolerance

Maximum change of
speed as a percentage
of rated speed

Load Variations
at rated speed

{seconds)
a) On full load Temporary change 15% 16
rejection
Permanent change -
Dependent on droop
Setting
b) On a change of Temporary change 4% 5

load, both on
and off, by any
step of 25% of
the rated load

Permanent change -
Dependent on droop
Setting

The steady load speed band shall not exceed 1% of the rated speed. The
speed droop shall be adjustable from 1 to 8 percent.

The governing system shali allow safe manual, local and/or remote control of
the no-load, non-synchronized running of the engine from 90% to 110 % of
nominal speed to allow synchronizing of the generator.

Microprocessor based modular engine-generator contro! and governing
system shall be supplied with portable programmers and driver software
necessary to operate the units satisfactorily in isochronous or in paralie!
operation.
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MW-4.5 Control and Instrumentation

The controls and monitoring of the generating set shall generally be
performed remotely from the generator control and protection pane! (GCPP)
to be installed inside the containerized/pre-fabricated control house, but
selective monitoring/metering with start, stop and emergency stop push
buttons shall also be provided in the local panel mounted on the engine skid
or at appropriate location within the modular generating set. These selective
monitoring/metering instruments shall have simultaneous reading with those
on the GCPP during operation. The GCPP shall conform to the requirements
specified in the pertinent Electrical Works Specifications.

The diesel generator unit's control system shall be designed for remote start-
up and speed control including automatic and manual control. It shall be
equipped with all necessary instrumentation to provide adequate monitoring
of the unit under all operating conditions including “standby”. The GCPP shall
conform to the requirements specified in the relevant Electrical Single Line
Diagram.

The generating sets shall also be tripped manually from the GCPP or from the
engine in case of emergency.

Instrumentation selected shall be suitable for the application per
Manufacturer's standard subject to approval by NPC including those specified
in the relevant sections of these specifications. Process fluid corrosion
effects, pressure surge and ambient temperature ranges shall be considered
in material and housing selection so as to provide safe design margin.

The unit shall be capable of being started, synchronized to the system and
loaded to the full rating without dependence upon the AC auxiliary power
supplies. The unit shall be capable of accepting load within specified time
after receiving a start signal. After the unit has been running for specified
time at full load it may be assumed the AC power supplies will be again
available.

The unit shall accept the load applied to it up to the overload rating and shall
automatically control the voltage and frequency during loading and unloading.

The locally mounted control pane! shall be fitted with a lockable safety glass
viewing window for easy monitoring or operation. The control panel and
cable terminal shall be side-mounted or at location per manufacturer's
standard and shall accept a complete range of factory designed and installed
attachments. Emergency stop button shall be provided and mounted on the
enclosure exterior.

The lockable safety glass viewing window located at the genset enclosure
shall be provided with the following monitoring/control points but not limited
to:

a) RPMmeter;

b}  Hours Run Counter;

¢) Oil Pressure Gauge;

d) Oil Temperature Gauge;
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e) Cooling water Temperature Gauge;
f)  Start/Stop Pushbuttons; and
g) Emergency Stop Pushbutton

The genset's GCPP (floor-mounted pedestal type to be installed in the control
house) shall be of manufacturer's standard design and shall contain the
monitoring/control  points and other measuring/supervisory/electrical
instruments as specified in the pertinent Electrical Technical Specifications
which shall include but not limited to the following:

a) RPM Meter;

b}  Hours Run Counter,;

c)  Oil Pressure Gauge;

d)  Oil Temperature Gauge;

e) Cooling Water Temperature Gauge;

fy  Number of Starts;

g) Battery Voltage;

h}  Ready to Start Light;

i} Remote Control Position Indicating Light;

i} Generator Breaker Position, close and open

Included in the genset’s control and protection panel are the following Human
Machine Interface Indicators such as:

a) Manual Start/Stop;

b) Auto/Remote Start’;

c}  Test Run-Auto;

d}  Emergency Stop Button;

e) Alpha/Numeric Screen;

f) Discrete Status indicators;

g) Fault Reset;

h} Local/Remote Selector Switch

Alarm devices shall be provided for all abnormal conditions that may
endanger the unit or prevent its starting or running satisfactorily as specified
in Part Il — 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 leve!;

h)  Failure to Crank Shutdown;
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i) Over Crank {failure to start),

i) Electrical alarms as required in the pertinent Electrical Works
Specifications;

k}  Other Miscellaneous alarms as reqguired for safe and reliable operation
of the plant;

) Control Switch for Engine Start, Stop and Emergency including its
auxiliary/associated equipment; and

MW-4.6 Engine Protection Device

Sufficient protection devices shall be provided for each diesel engine-
generator set to shut down the engine and simultaneously trip the generator
circuit breaker in the event of overspeed, high cooling water temperature, low
oil pressure and other manufacturer's specified mechanical and electrical type
of faults. The cut-out devices shall incorporate indicating instruments with
cut-out contacts adjustable over the whole range of the instruments. The
Supplier shall submit annunciation data indicating the measurement and
source for all conditions which will initiate protective unit alarm or shutdown.

An overspeed shutdown device, operating independently of the governing
system, shall be provided. This device shall operate in either the manual or
automatic mode of operation of the diese! 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;

¢}  Anemergency shutdown trip solenoid;

d) A device to shut down the engine in the event of excessive low
lubricating oil pressure, excessive rise in the engine cooling water or
lubricating oil temperatures; and

e}  Other items in accordance with the Manufacturer's standard.
MW-4.7 Sound Attenuated/Weatherproof Enclosure

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

The enclosure shall be designed to withstand wind velocity of not less than
156 MPH (250 KPH) or as specified in the latest edition of National Structural
Code of the Philippines and accurately dimensioned in compliance with the
National Electrical Code (NEC), the National Fire Protection Association
(NFPA) for clearance of all specified items included therein, and all applicable
fire codes for a structure and application of this type. They shall be designed
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on modular principles with many interchangeable components permitling on
site repair.

The enclosure shall have elegant appearance that includes acoustic baffles
for the air inlet and outlet, walls with sandwich mineral wool attenuation of
reliable quality made of galvanized steel material conforming to ASTM A-36
and painted finish. It shall be coated in accordance with manufacturer's
standard.

The design and construction shall be modular with side panels, doors, louvers
and for all component parts to have minimum thickness of 2.0mm (gauge 14).
The roof of the enclosure shall meet or exceed the minimum gauge
requirements specified but, in addition, shall be strengthened in such a
manner as to support the largest commercially available exhaust silencer
recommended by the Manufacturer for this application,

Wide opening access doors for easy maintenance of all main components
shall be provided. The joints of the enclosure shall be of bolted or screwed
design to allow easy disassembly and assembly during major maintenance of
the diese! engine generator sets and its auxiliaries. All access doors shall be
fully lockable to prevent unauthorized access.

All components of the enclosure shall be assembled utilizing stainless steel
bolts, nuts and washers, hinges and locks. Watertight neoprene flat washers
shall be used on all roof bolts.

The enclosure shall incorporate internally mounted exhaust residential
silencers with mounting brackets and are of extremely rugged construction in
order to withstand rough handling and installation. Tail pipe extension shall
be provided, terminating in a horizontal plane and cut at a 45° angle or other
means per recommendation of the manufacturer to prevent the entrance of
water. Stainless steel, seamless fiexible exhaust pipe and necessary bolts,
flanges and gaskets to match the engine and exhaust siiencer shall be
provided.

The genset-mounted control panel shall be fitted with safety glass viewing
window for easy monitoring of operation and located in a lockable access
door. The monitoring/control points shall be as specified in Clause MW-4.5 of
this specification. The control panel and cable terminal shall be side or front-
mounted and shall accept a complete range of factory designed and installed
attachments.

The enclosure shall be provided with necessary louvers designed to meet
engine air requirements and proper ventilation. All louvers with bird screen
shall be designed to prevent the entrance of driving rainwater but shall have
sufficient free area to allow for 120% of the total genset air requirements or
per manufacturer's standard. Emergency stop button shall be provided and
mounted on the enclosure exterior.

All necessary fittings, hoses, shut-off valves, etc., shall be provided to
facilitate necessary fuel oilflube 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.
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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
electricalfinstrument connection terminals for interfacing to the contro! pane!
external to the generating set.

The enclosure shall contain the battery racks, battery cables, battery charger
and 12-volt or 24-volt battery capable of delivering at least 3 cold-cranking.
The battery rack shall be welded to the sub-base with hold down bolts with
cross over strap.

MW-4.8 Spare Parts and Tools

Spare Parts and Tools for the generating sets and its auxiliaries shall be
supplied by the Supplier in accordance with the requirements specified in
Clause GW-12.0 of the General Works Specification.

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

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

Spare parts shall be provided to ensure reliable operation of the supplied
equipment for one (1) year and shall include spares that will be used during
the Pre-commissioning/Commissioning Test.

The Spare Parts List to be submitted with the Bid shall be in a form specified
in Clause GW-12.1 — General Works Specifications or in Part Il — Technical
Data Sheets.

The spare parts listed in the forms attached in Part ) — Technical Data Sheets
are minimum requirements which the Supplier shall include in the spare parts
list that contain the recommended spare parts for one (1) year operation.

The standard and recommended tools for normal/overhaul maintenance of
the generating sets and associated auxiliary equipment shall be supplied for
the plant in accordance with the Manufacturer's standard practice including
those specified/listed in the forms attached in Part Il = 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.
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The Supplier shall include a Portable Computer with the latest pre-installed
windows operating system compatible with manufacturer's software needed in
programming the genset control setting (with licensed CD-ROM drive dongles
of genset control system) and electronic/digital governing system including
other digital components that require exclusive programs from the
Manufacturer with free update throughout the operating life of the generating
sets.

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

MwW-4.9 Test, Commissioning and Training

All tests and inspections (shop test, site test and commissioning) shall be
carried out in accordance with the requirements specified in Clause GW-9.0,
Inspection and Tests of the General Works Specifications, relevant sections
of the specific technical specifications (Civil, Mechanical & Electrical Works
specifications) and respective test procedures duly approved by NPC.

When the generating sets are ready for commercial service, reliability test
shall also be conducted continuously without major failure for a period of
twenty-four (24) hours or at any programmed/scheduled operating hours
available at the plant site which the generating sets and all its associated
auxiliaries are required to operate under the normal working conditions of the
power plant.

Prior to the tests, the Supplier shall submit five (5) copies of test procedures
for NPC's review/approval for all equipment covered by the Contract at least
forty-five (45) calendar days prior to the conduct of actual test. No tests shall
be conducted unless relevant test procedures are submitted and approved by
NPC.

The Supplier/Manufacturer shall conduct training at the Plant Site all NPC's
operators who will be assigned to operate and maintain the plant which shall
consist of not less than four (4) NPC Operators. The training program shall
be conducted by expert/s who are knowledgeable and trained by the genset
manufacturer or his authorized representative/s as specified in Clause GW-
10.2 of the General Works specifications.

MW-5.0 FUEL OIL STORAGE AND TRANSFER SYSTEM

MW-5.1 Scope of Work

This section provides the essential information for the Fuel Oil Storage and
Transfer System Equipment and Accessories to be supplied, installed and
tested by the Supplier. The system shall comprise of fuel oil day tank,
transfer pump, piping system and its associated accessories to complete the
system requirements of the plant.

The work shall include the supply, installation and test of all the equipment
specified below and other accessories even though not specifically mentioned
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in this specification or shown on the drawing but are necessary to obtain a
complete set for the safe and reliable operation of the system as a whole.

a) Two (2) sets of 1.0 m*® Fuel Qil Day Tanks complete with manhole,
inlet/outlet and vent nozzles, overflow, drain and level gauge/swilch,
and structural supports;

b}  One (1) lot Fuel Oil Piping System complete with valves, strainers, pipe
and fittings, gaskets, flanges, bolts and nuts, pipe supports and other
required accessories to complete the piping systems for the fuel oil
unloading, transfer of fuel oil from drums to day tanks, including two (2)
double acting rotary hand pumps rated at 50 I/m and 10 m discharge
head, day tanks to and from diese! gensets (supply and return), fuel oil
storage tank’s overflow and drain to oil water separator, waste water/oil
from powerhouse drain pit to oil water separator including necessary
excavation, backfilling and asphalt jute application to embedded pipes.

MWwW-5.2 Fuel Day Tank

The fuel oil day tank shall have a minimum capacity of 1,000 liters and shall
be shop-fabricated, all welded construction, rectangular shape and shall be
designed and constructed in accordance with the requirements of applicable
standards complete with manhales, inlet and outlet nozzles, nozzles for vent,
overflow, drain and level gauge/switches. Included in the supply of fue! oil
day tank are its structural stee! supports with sufficient height as required by
the diesel engine fuel system or as recommended by the engine
manufacturer. The tank material shall be of carbon stee! conforming to ASTM
A36 or approved equal with minimum shell thickness of 5 mm. Nozzles shall
be fitted with flanges, raised face conforming to ANSI B16.5. The supply shall
include all the necessary materials for fixing and installation.

The tank shall be provided with an interior and exterior coating. For internal
surfaces, three (3) coats of paint having a phenolic-base or equivalent shall
be applied. As minimum, first coat shall be applied with 80 microns DFT of
zinc rich polyamide epoxy primer. Second and final coat shall be applied with
100 microns DFT for each coat. External surfaces shall be painted with 80
microns DFT of zinc rich polyamide epoxy primer on first coat. On second
coat, 160 microns DFT of intermediate chlorinated rubber shall be applied
and 80 microns DFT chlorinated rubber topcoat as final coat. Refer to
relevant Civil Works specifications and drawings for details of concrete
foundation and supporting steel structures.

Inspection of welds shall be made by visual examination. Where visua!
inspection by the NPC inspector indicates unsatisfactory welds, acceptance
or rejection shall be based on sectioning such areas by chipping with a
mechanical round-nosed chipping tool.

Tank tightness shall be tested by filling the tank with water and inspected
frequently during the filing operation. Filling of water shall be up to the point
above the overflow nozzle. Traces of leakages shall be determined for at
least one (1) day while the tank is filled with water.
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MW-5.3 Double Acting Rotary Hand Pump

The Supplier shall supply, deliver, install and test two (2) sets of double acting
rotary hand (1 set to be installed per fuel day tank). The pump shall have a
capacity of not less than 50 liters per minute @ 10 m discharge head and
shall be used for the transfer of fuel oil to the fuel oil day tank from a fue!
storage drum as necessary.

The pump shall be heavy duty cast iron construction with brass internals fitted
with easy clean wire screen, easy dispensing through anti-static necprene
rubber hose, with telescopic suction tube, adjusted to fit into 50 mm diameter
nozzle opening of the 210 liters drum. Necessary fitting connections including
flexible hose shall be provided. Flexible hose shall be oil resistant and made
of synthetic rubber tube reinforced spiral-plied synthetic fabric with wire helix.

MW—5.4 Piping, Valves, Fittings and Accessories
MW-5.4.1 Scope of Work

The Supplier shall supply, install and test a complete Fue! Oil Transfer and
Waste Oil/Water Piping System including pipe supports, fittings, necessary
accessories, all required excavation and backfill of pipe trenches, painting
and other necessary accessories as required and shown on the attached
drawings.

The F. O. Transfer piping system shall consist of piping interconnections for a
flexible hose at fuel rotary hand pump inlet, and from fuel oil day tanks to
respective diesel engines.

Waste Qil/Water shall consist of piping interconnections from drain pits in the
Generating sets’ area to the oil-water separator as shown on the relevant
works drawings.

MW-5.4.2 Piping

Fuel oil piping shall be constructed from ASTM A53 Gr. B, seamless pipe,
schedule 40. All piping 65mm and larger shall be constructed with flanged
joints or butt-welded joints and fittings. Piping 50mm and below shall be
constructed with flanged joints or socket welded joints and fittings or
otherwise permitted or approved by NPC.

Fuel oil piping in the fuel oil day tanks’ area shall generally be installed above
ground. All other fuel oil piping shall be installed either above ground or
underground or as directed by NPC. Fuel piping installed underground shall
generally be applied with tape wrapping of minimum finished thickness of 1
mm and applied spirally with overlap of 50% in all parts of the pipe and fittings
or other corrosion protection method as approved by NPC. The tape
wrapping brochures shall be submitted for NPC approval prior to procurement
and application. The wrapping shall extend for 300 mm beyond the buried
portion.
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Waste oil/water piping shall be constructed of Unplasticized Polyviny!
Chloride {(uPVC) pipe, schedule 80 or class 150, conforming to ASTM D-1784
or approved equivalent.

Unplasticized PVC pipe connection joints 80 mm (3") @ and above shall be
joined by rubber ring or solvent cement type connection in conformance with
manufacturer’s recommendation. Smaller sizes shall be of solvent cement
type connection. Flanged connections shall be used for connecting to flanged
surfaces or to flanged-ends valve and shall be of the same material with the
connected pipe with a rating of class 150 or ANSI| 150,

The waste oil/water piping system shall generally be laid underground. All
trenches shall be provided with a cushion pad of at least 100mm sand and
sandy soil bedding materials. All pipeline excavations shall be backfilled up
to the level of the finished grade surface in layers of 150 and each layer shall
be thoroughly compacted. Backfill materials shall be compatible soil taken
from trench excavation and approved by NPC.

All pipes that crosses roadways shall be provided with pipe sleeve made of
steel material or RCP pipe to protect the pipe from various loads imposed by
vehicles and shall extend 600mm beyond shoulder of each pavement side.
Embedded pipes in open areas shall be laid not less than 300mm from the
ground surface to the bottom of pipe.

PVC pipe installed aboveground or with associated isolation valve shall be
properly supported to avoid pipe sagging. Pipe covering made of steel or
metal shall be provided in case there is high risk of damaging the pipe during
normal operation and maintenance.

All trench excavation and backfill works shall be done in accordance with
pertinent provisions specified in the Civil Works Specifications.

MW-54.3 Valves

All gate or globe valves to be supplied shall be of the outside screw and yoke
design or with rising stems. Valves body material shall be of cast iron for
sizes more than 50mm diameter and cast bronze or stainless steel for 50mm
and smaller. All valves shall have flanged ends with a rating of not less than
150 Ib. The use of screwed ends may be applied to 50 mm diameter subject
to the approval of NPC. Check valves shall be of swing type.

MW-54.4 Strainers

Strainers shall be of basket type with cast iron body and flanged ends or as
specified in the relevant specifications. Body drain and vent connections shall
be included. Drain plugs shall be threaded. Screen elements shall be of
stainless steel construction with minimum 32-mesh size or as shown on the
drawings. Magnets shall be included to trap small iron and stee! particles for
use in fue! oil lines.

Cast iron Y-strainers with 60 mesh size shall also be provided upstream of

installed between the genset and day tank. The filter element shall be of
stainless steel fitted with magnet and with screwed ends
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MW-5.4.5 Pressure Gauges

Pressure gauges for fuel oil system shall be provided with dampener. Each
pressure gauge shall be provided with isolation valve. Pressure gauge shall
be of bourdon tube type with solid front case, and minimum size of dial gauge
shall be of 100mm ©.

MW-5.5 Testing
MW-5.5.1 General

Test and inspection of all materials and equipment shall be performed in
accordance with the requirements of all applicable codes and standards,
unless otherwise stated in this specification.

The Supplier shall establish test procedure in accordance with the
requirements of this specification which will be used as guide in the
performance of field test and inspection for all works furnished. The test
procedure shall be submitted to NPC for review and approval.

Upon completion of works, the Supplier shall conduct and perform test and
inspection for the system's equipment furnished which will be in accordance
with the approved test procedure. The tests shall be performed in the
presence of NPC representative. Prior to start of tests, the Supplier shall
notify NPC of the date when such tests are to be performed.

Any defect found during the tests shall be rectified by the Supplier in the
same manner described herein.

The Supplier shall submit the following:

a) Test procedures prior to test;
b)  Mill certificate of materials used particularly for tank; and
c} Testand inspection reports.

MW-5.5.2 Tank

Inspection of welds shall be made by visual examination. Where visual
inspection by the NPC inspector indicates unsatisfactory welds, acceptance
or rejection shall be based on sectioning such areas by chipping with a
mechanical round-nosed chipping tool.

Tank tightness shall be tested by filling the tank with water and inspected
frequently during the filling operation. Filling of water shall be up to the point
above the overflow nozzle, Traces of leakages shall be determined for at
least one (1) day while the tank is filled with water.

MW-5.5.3 Pump

The hand pump shall be subjected to factory tests to determine its
conformance with the design and operating characteristics and shall be
performed in accordance with the approved test procedures and applicable
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codes and standards. Shop test report shall be submitted to confirm the
performance of the pump.

After installation, the hand pump shall be tested by actual operation using the
type of fuel to be handled. Pump performance shall be determined in
accordance with the approved test procedure.

MW.5.5.4 Piping

The assembled piping and valves shall be hydrostatically tested at 1.5 times
the design pressure for a minimum of 30 minutes. During the test, valves
shall be opened and closed. Any leakage or any defect disclosed by the tests
shall be corrected and repaired by the Supplier at his own expense to the
satisfaction of NPC,

The assembled fue! oil piping system may be tested using a compressed air
at a pressure of 1.25 times the operating pressure of the system and
maintaining it for a minimum of 10 minutes, subject to the approval of NPC.
Examination for leakage detected by soap bubble or equivalent method shall
be made of all joints and connections. The piping system shall show no
evidence of leaking.

During initial pipe filling and trial operation of the fuel oil piping system, piping
fittings and joints shall be visually inspected against leak.

There shall be no leakage whatsoever from the pipes, fittings and
connections for each section tested while the system is under test pressure
for the period of not less than thirty (30) minutes or the total time to inspect all
portions of the waterline under test, whichever is longer. During the test,
valves shall be opened and closed. Any leakage or any defect disclosed by
the tests prior to the acceptance shall be corrected and repaired by the
Supplier at his own expense to the satisfaction of NPC.

Before any test is made, the Supplier shall notify NPC in advance so that
such test may be witnessed. All expenses that may be incurred during the
tests shall be borne by the Supplier.

MW-5.6 Palnting

All steel piping installed outdoors and indoors shall be primed coated with 80
microns DFT zinc rich epoxy paint and 80 microns DFT of chlorinated rubber
for each intermediate and topcoat.

All steel pipes laid underground shall be applied with two (2) coats of coal tar
epoxy polyamide of 170 microns DFT each coat and finally wrapped with
6mm thickness asphalt jute.

Painting for waste oil/iwater uPVC piping is not required unless otherwise
directed by NPC,

Final color for Fuel Oil piping and associated valves installed above ground
shall conform to Munsell No. 7.5R 3/12.
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MW-6.0 DOMESTIC WATER SUPPLY SYSTEM
MWw-6.1 General

This section provides the essential information for the design, supply,
installation, construction, test and commissioning of the complete Domestic
Water Supply System to provide the water requirement of the plant including
the required excavation and backfilling of pipe trenches,

The work shall include, but not limited to the following:

a) One (1) lot of Drilling, Casing Installation, Well Development, Well
Disinfection;

b} One (1) set of Shallow Well Hand Pump complete with controls,
instrumentation and necessary accessories;

c) One (1) lot of Elevated Water Storage Tank complete with accessories;
and

d) One (1) lot of Piping, Valves, and Fittings including the required
excavation and backfill.

MW-6.2 Drilling, Developing and Testing of Well
MW-6.2.1 General

The Supplier shall furnish labor, materials, and equipment and perform all
operations in connection with the drilling, placing of casing, development and
disinfection of the well which shall be drilled to an appropriate size and depth.

Depth of well shall be approximately 15 m or at a water level suitable for
drinking purposes. The Supplier shall be responsible for the geological
study/ground water as to where the well will be drilled taking into
consideration the location of the Elevated Water Storage Tank shown on the
drawing.

MW-6.22  Drilling

Drilling of the well shall be done by an appropriate method most suited to the
conditions of the well site to be drilled. When necessary, temporary casing
shall be used in sections in the hole through over burden or unstable
materials to prevent casing-in of the well.

MW-6.2.3 Well Completion and Development
The Supplier shall develop the well by an appropriate method most suited for
the conditions of the well site and placing ready for installation of the jetmatic
hand pump.

The Supplier shall undertake all operations pertaining to completion and
development of the well which shall consist of instaliation of casing, installing
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well screen in a sand and gravel formation, developing toe water bearing,
surging and back washing.

All permanent casing materials shall be new. The well casing to be installed
shall be 50mm @ Gl steel pipe, while the pump’s suction pipe is 32mm @
steel pipe conforming to ASTM A 53 seamless hot dip galvanized, schedule
40 pipe. Opening of the well screens shall have dimension to avoid the
sediments to pass into the well and shall be designated to prevent clogging
and shall be free from jogged edges, irregularities, etc. that will accelerate
clogging or corrosion.

After the completion of well construction, the well shall be thoroughly cleaned
of all foreign substances including tools, timbers, rope, debris of any kind,
cement, oil, grease and scum. The casing pipe shall be thoroughly sabbed
using alkalis, if necessary, to remove oil and grease.

Sterilization of the well is done by pouring a solution of 0.46 kg (1 pound) of
calcium hypochlorite in 38 liters (10 gals) of water.

MwW-62.4 Submittal

The Supplier shall submit to NPC the complete installation details prior to
start of works and the complete well-drawdown test results upon completion
of the drilling.

MW.-6.3 Pump

The scope of work shall cover the supply, delivery, installation at the well
platform and test of One (1) unit of shallow well hand pump complete with
brass foot valve, stainless steel screen with Smm @ slots, associated valves,
flanges, bolts, nuts and other accessories necessary for the safe and reliable
operation of the domestic water supply system.

The shallow well hand pump shall have a minimum discharge capacity of
0.455 m>h (2 gpm) and capable of lifting water at a minimum depth of 7.6 m.
The hand pump shall be reciprocating type and made of cast iron.

The pump shall be complete with necessary fittings and accessories to
provide the safe and reliable operation of the pumping system.

The following documents shall be submitted by the Supplier for NPC's review
and approval. )
a) Technical data, specifications and catalogues;

b)  Outline, assembly and installation drawings showing all the dimensions;
and

¢) Operation and maintenance manuals.
MW-6.4 Water Storage Tank

The Supplier shall supply, deliver, install and test one (1) set of water storage
tank. The water storage tank shall have a minimum capacity of 600 liters and
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shali be of polyethylene type. The water storage tank shall be complete with
manhole, inlet and outlet nozzles with valves, overflow pipe, strainer, drain
nozzle with valve, leve! switch nozzle with plug {for future use), pipe supports,
access ladder and supporting steel structures.

Tank foundation and supporting steel structures shall be in accordance with
requirements of relevant Civil Works specifications and drawings.

MW-6.5 Piping, Valves and Fittings

Domestic water supply and distribution piping shall be constructed from
Unplasticized Polyvinyl Chloride (uPVC) pipe, schedule 80 or class 150,
conforming to ASTM D-1784 or approved equivalent.

Gate valves, shall be made of bronze or stainless steel, rising stem, union
bonnet, inside screw, solid wedge or plug type disc, with screwed or flanged
ends. Check valves shall be of swing type, cast bronze and with screwed
ends.

Valves of all sizes shall have a rating of not less Class 150.

Garden hose connection valves or hose bibbs shall be of bronze material,
20mm size and outfitted with male thread hose connections.

MW-6.6 Testing

After installation of the equipment, the Supplier shall perform necessary tests
at site to determine its compliance with the requirements of the specifications.
All costs for testing shall be borne by the Supplier.

MW-6.6.1 Pumps

The pump shall be subjected to site tests to determine its conformance with
the design and operating characteristics and shall be performed in
accordance with the approved test procedures and applicable codes and
standards.

MW.6.6.2 Water Storage Tank

Upon completion of the tank, it shall be filled with water at a proper pressure
to fill the tank to the maximum water level. The water shall remain in the tank
for at least twenty-four (24) hours after which observations for leaks and other
defects shall be made.

All defects shall be corrected by the Supplier to the satisfaction of NPC before
final acceptance of the work is made. Any leakage that is disclosed in the
test shall be repaired by the Supplier.

All equipment and appurtenances necessary to carry out the tests and any
repair, if required, shall be borne by the Supplier.
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MW-6.6.3 Domestic Water Supply Piping System

The piping system shall be hydrostatically tested at a pressure of 1.5 times
the operating pressure of the system.

Tests may be applied to sections or the entire system. The test shall be
made between valves and sections of not more than 305m (1000 ft) in
accordance with the American Water Works Association (AWWA). There
shall be no leakage whatsoever from the pipes, fittings and connections for
each seclion tested while the system is under the test pressure for the period
of not less than thirty (30) minutes of the total time to inspect all portions of
the waterline under test, whichever is longer. During the test, valves shall be
opened and closed. Any leakage or any defect disclosed by the tests prior to
the acceptance shall be corrected and repaired by the Supplier at his own
expense to the satisfaction of NPC.

Before any test is made, the Supplier shall notify NPC in advance so that
such test may be witnessed. All expenses that may be incurred during the
tests shall be borne by the Supptlier.

MW-6.7 Disinfecting of Water Storage Tank and Domestic Water Piping System

The water storage tank and domestic water piping system shali be disinfected
after testing and before being put into use. Before disinfections, the tank and
piping should be drained, flushed, re-drained and refilled. In refilling, care
must be taken to avoid entraining or entrapping air in the tank, The Supplier
may use any of the methods of disinfections as recommended by the
American Water Works Association (AWWA) or any of the following kinds of
treatment;

a} Chlorine Gas-Water Mixture;

b) Calcium-Hypochlorite or equal; or

¢) Dry Calcium Hypochlorite or Chlorinated Lime and Water Mixture.
Retention period shall be at least 24 hours and shall produce not less than 10

ppm at extreme end of the lines at the end of the retention period. After
flushing, residual chlorine must be reduced to less than 1 ppm.

MW-7.0 FIRE FIGHTING SYSTEM
MW-7.1 Scope of Work

The Supplier shall supply the specified number of Underwriter
Laboratories/Factory Mutual Approved Portable Type Fire Extinguishers
complete and ready for operation and shall be installed at their corresponding
place of use as specified in the particular specifications and as shown on the
drawings.

a) Two (2) units of Portable Type Fire Extinguisher, Clean Agent (HCFC or
Halotron | Type}, 7.1 kg. (15.5 Ibs), wall-hung type and UL/FM approved:;
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MW-7.2 Fire Extinguisher

Fire extinguishers shall be Underwriter Laboratories and/or Factory Mutual
approved and of rechargeable cylinder with five (5) years guarantee against
leak. Each fire extinguisher cylinder shall be complete with release valve, dial
gauge indicator, appropriate length of hose with nozzle and locking pin.

The 7.1 kg (15.5 Ibs.) capacity wall-hung type fire extinguishers shall be
complete with carrying handie and wall-mounting bracket.

Portable fire extinguishers shall be suitable for the protection against class
ABC fires using Clean Agent (HydroChloroFluoroCarbon or Halotron | Type)
that is environmentally safe and leaves no residue.

The fire extinguishers shall be check-weighed at interval of six (6) months
from the date of delivery for a period of one (1) year and if found to be

- undercharged (unless used by an NPC personnel) shall be filled and
recharged by the Supplier at no expense to NPC.,

MW-7.3 Submittal

The Supplier shall submit the technical specifications/data and
brochures/catalogs of the fire extinguishers for the approval of NPC prior to
purchase.

MW-8.0 AIRCONDITIONING AND VENTILATION SYSTEM
MW-8.1 General

This section provides the general technical requirements and other essentia!
information for the Air Conditioning and Ventilation System equipment to be
supplied, installed and tested by the Supplier.

The Air Conditioning and Ventilation Systems shall be provided in the
containerized/pre-fabricated control house which houses the generator
control and protection panels (GCPP), associated electrical equipment and
devices. The Supplier shall be responsible for determining the respective
sizes/ratings of the Air Conditioning and Ventilations system in consideration
to the various electrical equipment and devices installed in the control house
and subject to review and approval of NPC.

All air-conditioning equipment and Ventilation System shall preferably have
one Brand name and shall be the standard product of a reputable A/C
manufacturer. In case other brand of A/C and Ventilation equipment are to be
used to meet with the specific requirements in the bid document, catalogues
and other supporting documents shall be submitted for NPC’s review and
approval.

Power supply for the véntilation and air-conditioning equipment shall be 220V,
single phase, 60 hz.
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MW-8.2

MW-8.3

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.

Design Conditions

a)

b)

d)

Outdoor Conditions:

Dry Bulb Temperature : 35°C

Wet Bulb Temperature : 27°C
Relative Humidity : 80% to 100%

Indoor Conditions (for air-conditioned areas):

Dry Bulb Temperature : 24°C 1+ 3°C
Relative Humidity : 50% £ 5%

Area to be air-conditioned shall be;

c.1 Control Room (as indicated in the Schedule of Equipment and as
shown in the Bid Drawings)

Area to be ventilated shall be:

d.1 Comfort Room (Containerized Control Room) - 10 air changes
per hour

Schedule of Equipment

1.

2.

Air-Conditioning Unit

Location Quantity | Cooling Load Type

. Window/Inverter Type,
1a) Control House One (1) unit | 11,500 kJ/hr Wall Mounted

Ventilation Unit

Location Quantity Rating Type

2a) Control Room'’s

Toilet One {1) unit 100 m¥hr | Wall Mounted Exhaust Fan
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MW-8.4 Air Conditioning System
MW-8.4.1 Scope of Work

The Work called for in this specification includes the design, furnishing,
delivering, installing, testing and commissioning of window/inverter type air
conditioners to provide a fully ventilated and air conditioned rooms. The work
shall include other accessories even though not specifically mentioned in this
specification but are necessary to obtain a complete set for the safe and
reliable operation of the system as a whole.

All installation works shall include provision of opening for the air conditioning
unit/s including its mounting brackets.

All electrical materials such as circuit breakers, automatic controls, including
all power and control wires, supervision, electrical outlets, fittings and
conduits for interlocking the operation of the indoor units and outdoor units
shali be included and provided by the Supplier including complete system of
automatic temperature controls.

The type and quantity of air conditioning equipment to be supplied shall be as
specified in Clause 8.3 (Schedule of Equipment) or shown on the drawings.

All air conditioning units to be supplied and installed shall have the following
features/accessories but not limited to:

With Remote Controller and Holder

With automatic and manual swing fouver contro!
With control switch

Cool Mode

Fan Mode

Automatic Mode

MW-8.4.2 Window Type Air-conditioning

The Window Type Air Conditioning Unit to be supplied and installed for the
control house is as specified in the schedule of equipment or shown on the
drawings.

The unit shall be wall mounted, inverter type room air conditioner and shall be
provided with a room thermostat and sensing element which detect changes
in room temperature and adjust it to desired cooling by automatic actuation of
the compressor. Compressor shall be provided with thermal overload device
that automatically shuts off the compressor during overheating.

Fan motor shall be permanently lubricated. The unit shall operate on a 230 V
AC, single phase and 60 Hz power supply.

Mounting brackets which are properly fixed on the wall shall be provided to
support the suspended portion of the air conditioner unit. Weather seals shall
be provided on the area between the air conditioner and wall opening.

The work shall also include the provision of wall opening for installation of the
window type air conditioning units.
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MW-8.5 Ventilation Unit
MW-8.5.1 Scope of Work

The Supplier shall furnish, deliver, install and test the ventilation system
equipment complete with all the necessary appurtenances for its efficient
operation. The scope of supply shall include all mounting supports and fixing
materials required to complete the installation and ready for operation.

MW-8.5.2 Wall-Mounted Exhaust Fan
Thru-the-wall propeller fan shall be provided at the Toilet.

The exhaust fan shall be installed/mounted on the wall and shall directly
discharge exhaust air outside. It shall be of the direct-driven type and
corrosion resistant. The fan shall be provided with an automatic shutter and
shall operate on a 220 V, single phase, 60 Hz power supply.

MW-8.6 Installation and Painting

The Air Conditioning Unit/'s and Wall Mounted Exhaust Fan/s shall be
installed as indicated in the drawings or as direcied 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. unti! the final finish painting application is made.

MwW-8.7 Spare Parts

The Supplier shall supply the standard spare parts for one (1) year operation
or as recommended by the manufacturer. Any replacement spare parts
required during the warranty period shall be supplied by the Supplier at no
cost to NPC.

MW.8.8 Acceptance Test

Before the Completion of Works, the equipment shall be tested in the
presence of NPC to determine whether the requirements of the specifications
have been met. Any defects found that are inherent in the equipment shall be
remedied at the expense of the Supplier.

MW.8.9 Submitta!

The Supplier shall submit the type and mods! of the air conditioning and
ventilation units for the approval of NPC prior to purchase.
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MW-9.0
MW-9.1

Scope of Work

MISCELLANEQUS EQUIPMENT AND MATERIALS

The Supplier shall supply, deliver and install the following equipment,
materials and appurtenances which are necessary for the safe and reliable
operation of the plant. All equipment and materials to be supplied shall be
new and unused. The Supplier shall submit brochures/technical data prior io
supply for approval of NPC. The equipment and materials shall be submitted
with the Bid in a form specified in the Bid Form.

The materials listed below will be allocated and delivered to the plant site:

a)

b)

c)

d)

e)

f)

9)

h)

Four Wheel Drum Truck -

(210 liter capacity)

Clock (10™ diameter)
Steel Cabinet locker, 90 x 45 x 140 cm

galvalum materials

Office Table and Chairs -

1 pc.

-« 1set

1 set

1 set

(Standard size table, 3 drawers with
lock keys and 2 chairs with roller balls)

Ear muff, fluid filled high attenuation -

Lube QOil requirement

5 sels

- 80 liters

{for the next lube oil change)

Flash Light and head light with -

1 set

rechargeable AA battery, halogen bulb,

LED light

Automatic Rechargeable Emergency Light

Electricians First Aid Kit -

1 set

1 set

(Plastic case filled specifically to meet
the needs of the electricians most
common injuries — burns, eye imitations,
cuts and insect bites) consists of the ff:

Content

Adhesive bandages, plastic 1 x 3 16

Burn Qintment 1/8 oz

Cold Pack, Instant

| Eye wash Solution, Eye pads & Strips 7

Tweezers

Latex Gloves, Pair

PVP lodine Wipes

Scissors, 4" blunt

Sting Kill Swabs
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Triangular Bandage 4
First Aide Guide 1
)] Diesel Fuel including plastic drum - 800 liters
k) Hard Hat with NPC logo, white color - bsels
I}  Plastic table and 4-chair (monoblock) - 1set
MW-10.0 GUARANTEE

MW.11.0

The Supplier shall guarantee that he will repair, and/or replace, at his own
expense, the equipment and machineries, against defect, in design,
workmanship and materials for a period of one (1) year after the Goods have
been installed and commissioned. The Supplier guarantees that when the
equipment and/or material are placed in operation and/for use, it will perform
in the manner as set forth in the Contract.

MEASUREMENT OF PAYMENT

Measurement of payment for all Mechanica! Works shall be based on the bid
price of each item in the Schedule of Requirements (Bid Price Schedule).
The cost shall cover all works required and described in the pertinent
provisions of the specifications.

Measurement of Payment for the Well Drilling and Development shall be
based on per linear meter Bid Price as shown in the Schedule of
Requirements (Bid Price Schedule). Payment shall be based on the above
work as furnished, delivered, installed, tested and accepted.
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PART |

TECHNICAL
SPECIFICATIONS

EW - ELECTRICAL WORKS

NATIONAL POWER CORPORATION m-a_ VI-EW-i



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREA IN BUCUTUA IS., BANGUINGUL, SULY

SECTION VI - TECHNICAL SPECIFICATIONS MizP21Z12775e

CLAUSE NO.

EW-1.0
EW-2.0
EW-3.0
EW-4.0
EW-4.1

EW-4.2
EW-4.3
EW-4.4
EW-4.5
EW-4.6

EW-4.7

EW-4.8

EW-4.9

EW-4.10
EW-4.11
EW-4.12
EW-4.13
EW-4.14

EW-4.15
EW-5.0
EW-5.1
EW-5.2
EW-5.3

PART | - TECHNICAL SPECIFICATIONS
SECTION EW - ELECTRICAL WORKS

TABLE OF CONTENTS
TITLE PAGE NO.

3
5
F O =TT T = ) o OO USRS
EW-4.1.1 (1= 01T | OO 5
EW-4.1.2 Design CharacteristiCs .vvueviviieiereiieieieisiisreiinrrneiererereceneans 5
Other CharacteriStES ......coccovvivreevrraersrrrrerirarersisnessissnesssensesssssserasssenss 5
SPACE HEAEIS ... et a s e st 6
Unbalanced Load ... enrr e een s ea v v raraaaean s B
Parallel Operation ... e e s s e eerae e ee s eaea e v banennrane 6
GENErator SEAtOr ... vt rnrar s eraraa e e st ra e ceab b aaresses 6
EW-4.6.1 Stator Frame .....icvviiiieieiiiiiereieirrrenraninrinsesesseses s sennasenes 6
EW-4.6.2 S]] o]l 0 a T - USRI OR 7
EW-4.6.3 Stator Wmdmg Y
Generator Rotor... rreetereeerarerer e s e Rt aaaeaee st ananatsnsesntrneesrenssanarsananae F
EW-4.7.1 Rotor Core .......................................................................... 7
EW.4.7.2 ROIOr WInding -....ceeeeeee e g 7
EXCItation SYS M i e re e sr e asnr e s e b s b bnraban 8
EW-4.8.1 General Description.......irrirnierrir e crere s seeesenereeseesese e 8
EW-4.8.2 Operating Requirements ......cc....... SOOI .
EW-4.8.3 Design Consideration for Excﬂahon System ....................... 8
Generator Control and Protection Panel (GCPP).........vevevvoveinvivievevenienns 9
EW-4.9.1 Panel Construction.......ccemmeieieiimminiriesirniriicnenesereeness 10
EW-4.9.2 Fault Annunciator System (Alarm System)....cccoeveveennne. 11
EW-4.9.3 Communication Ports ...t cveees 11
EW-4.9.4 Terminal BIOCKS. ... vviiivvvvnirirerivsinienirenienenoaemnenne 11
EW-4.9.5 Nameplate........cvvvmviirimminnnee e 1 1

Generator CirCUIt BreaKer ......v v eveerrecverrrirrrerereerereiesseiessessssarassesesenssons 12
EQUIPMENt WIriNg ceeoeeeeeeeeeee et asevars s raretrarses e besaens 12
Equipment Grounging.......ccmieierimimiecieroememimmiimiiiimiisiressnranans 12

Spares Pants and ToOIS ... cccrreereievrareess e e ssrsnnssaneneneserns 12
Inspection and TestiNg....c.co ot renenrenennee s rrrererasenne 103

EW-4.14.1  General......cciiimiciimioniiieisisinmnrernrnesresses s ssssssesssesses 13
EW-4.14.2  ShOp TSttt s 13
[SATATER: 30 1 NOC TN & 0o TH ) 11 T- 0 11 =1 O 13
Data and Information to be Submitted After Award of Contract............... 14
TRANSFORMERS........ccoiiimmiiricininessassansnnssrsssassiiesisnienssnsssissassns 15
L= 31T - U 15
Technical DeSCriPHON ..ot rcre s rras e rar e srsnen e s ensssbene 16
Design ReqQUIrEMENES ....uuiiieiiieieviriesicis st ieere e resrsas s s ressensnsnseeees 15
EW-5.3.1 2 &= (1o Lo O SR 15
EW-5.3.2 RT3 - T« T U 15
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EW-5.3.3 FreQUEBNCY ..ot enerer e s se s 15
EW-5.3.4 = Qverload RequUIrEmMEent ...........ccoiviervivererermivisisimevressiesresne 16
EW-5.3.5 Short Circuit Withstand Capability .....cooovviviiniieiininieirnines 16
EW-5.3.6 Transformer Loss Evaluation..........cccceevvvcicevvievveveecvenennn . 18
EW-5.3.7 Impedance and Reactance.........cccccevevevveeemeneirninvnesennneeenns 16
EW-5.3.8 Audible Sound Level ..o 16
EW-5.3.9 TOIBTANCES ceeeeviree i crrrererreerreeereeeessrirsrarasenreeeeeesesa s nveans 17
EW-5.3.10 Electrical Insulating Oil.......ccoceeiiieecinrireccrveeree s s 17
EW-5.4 Design and Construction Features.......inene 17
EW-5.4.1 L1111 - OO 17
EW-5.4.2 COTES vevivivirerrvernreririnsrircsssiansresserarntsasessessssaessossinasssassanaee 1 1
EW-5.4.3 WINAINGS coovecierienr s e ssaberreresseres e s brannes 18
EW-5.4.4 BUSHING ..cececiecicrcrcriiarir e reres s reenssnmreraeneaeressosessorsaenensersas 18
EW-5.4.5 LT3 0= SO OO 18
EW-5.4.6 TANK et r e e e et e e e e e 19
EW-5.4.7 (2% Ta =1 (o] 10U ! |
EW-54.8 HAPAWATE ... crereverecncnnirerssss e senesssensesseresasn ves 20
EW-5.5 Fitings and ACCeSSOMES .. civuieieiirireniinininireienieiereirirsonensnstresserasserasnseses 20
EW-5.6 Equipment and Marking......ccceieeeiir i cre s er s rer e rere s ar e s s e s s 20
EW-5.7 Standard and CommMOn TOOIS ......ccvecvivirvrirrrrirererrersvsrsrsessrernrressrerarassenss 21
EW-5.8 Tests ....ccceueee. eteeresrearesesnetare st asaentseesereenreteetsarentansannstranee @]
EW-5.8.1 Routme Test ..................................................................... 21
EwW-5.8.2 Design Test. e e e 21
EW-5.8.3 MisCellaneous TeSt.......coivivierereimeiesrirerereieisrrrsresaersssseranssas 21
EW-5.84 1| GG =1 SO P PR OO UTOTRUUUTRTOTUTORRRIN 21
EW-5.9 Failure to Meet Guarantees .. reerenerean 22
EW-5.10 Data and Information to be Submltted Aﬂer Award of Contract...............22
EW-6.0 SWITCHYARD EQUIPMENT AND APPURTENANCES......ccc.oe0vu 00,23
EW-6.1 Automatic Circuit ReClOSer.......ooo s era e e e e e 23
EW-6.1.1 GBNEIAL ... eeetecverrer e vcrerarecrersss b rataressbissestorsntsesersnes 23
EW-6.1.2 Interrupting Medium ... 23
EW-6.1.3 Insulation MediUm ... 24
EW-6.1.4 Housing Materials.........covm e vecrinsesenrasens 24
EW-6.1.5 MOUNEING .. rreesrersrmenareresssscorcssoraenenessans 24
EW-6.1.6 Control Cabinet ... 24
EW-6.1.7 (=10 {1 11 0T RO OO 24
EW-6.1.8 Surge Arrester Bracket........cccoviieiiiiinieieesiren e 29
EW-6.1.9 Marking and Nameplates......... ereerereraraee e recarnereans 20
EW-6.1.10  Operating MechaniSm .........ccocvveveiirrivinnnniiee s senesssranesens 25
EW-56.1.11  BUSRING ..ccciireierirniieieiireieniininnseressssivinaresssssrressssssessasssans 25
EW-6.1.12  Current Transformer.......ciccverervireinsieierereisineneessseerarasssens 25
EW-6.1.13  Auxiliary SUPPIY...c.corimimiiiimieniricinerrcereernen e ene s 20
EW-6.1.14  Control Design Features.........coecvciviceiiicenvcnenn s ven s 26
EW-6.1.15 Sequence of Operation .......cccoeveiciieicciiicinsicneenecvenesenaaes 27
EW-6.1.16  Proteclion.....cocciveiiiicernmeneienenneneiesieisreoienieesiniesssosorenss 28
EW-5.1.17 Safety Features. ...t svsran e 28
EW-6.1.18 Metering... .28
EW-6.1.19 Event RecorderiH:stogram USRS~
EW-56.1.20  SPares...ciececicircecciciere s s sarraresse s s st ese s verae s v vansanennns 29
EW-6.1.21 Other Technical Requirements..........cccevererercicevecrnreemenne. 29
EW-6.1.22 Test and INSPection.......cveiviimimmriereisicenerencrsonseninieissrenss 29
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SECTION EW - ELECTRICAL WORKS

EW-1.0 GENERAL

This section covers the technical and associated requirements for the Supply,
Delivery, Installation, Test and Commissioning of 2 X 100 kW Modular Diesel
Gensets, Associated Electrical Equipment and Balance of Plant for
Electrification of New Area in Bucuta Is., Banguigui, Sulu.

It is not NPC's intent to specify all technical requirements nor to set forth
those requirements adequately covered by applicable codes and standards.
The Supplier shall furnish high quality diesel generating set and its associated
electrical equipment meeting the requirements of this specification and
industry standards.

All electrical equipment shall be installed in accordance with the relevant
sections of this specification. The Supplier shall submit all related drawings
and document deemed necessary, prior to the execution of the work, subject
to the approval of NPC.

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 alt electrical equipment and materials
enumerated herein:

1. Supply, Installation and Test of 2 x 100 kW, 480V, 3-phase, 60Hz AC
Generator and associated auxiliary electrical equipment including
grounding materials;

2. Supply, Installation and Test of Generator Control and Protection
Panel {(GCPP) for 2 x 100 KW D/G sets equipped with monitoring,
metering, control, protection and synchronizing equipment/devices;

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

4, Supply, Installation and Test of 2 x 150 kVA, 480V/13.8kV, 3-Phase,
60Hz Generator Transformer;

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

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

NATIONAL POWER CORPORATION h VI-EW-1
P



BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREA IN BUCUTUA IS., BANGUINGLUE, SULU

SECTION VI = TECHNICAL SPECIFICATIONS MizP2121277Se

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

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

9. Supply, Installation and Test of Bus Conducter and Line Materials and
Hardware;

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

11. Supply, Installation and Test of Grounding System;

12.  Supply, Installation and Test of Lightning Protection System;

13. Supply, Installation and Test of Lighting & Power System and its
Accessories;

14, Supply and Installation of Conduit System;

15.  Supply and Delivery of Special Tools;

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

17. Al 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.

Submission of drawings and documents i.e., Equipment
Manufacturer's drawings, Operation and Maintenance Manuals, etc.

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. Al materials though not expressly called for in this
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Specification but are necessary for the complete and proper operation of the
diese! generator shall be furnished by the Supplier at no additional cost to

NPC.

EW-3.0 CODES AND STANDARD

The equipment furnished shall be in accordance with, but not limited to, the
latest issues of the following codes and standards, including all addenda, in
effect at time of purchase order unless otherwise stated in this specification:

ANSI/IEEE

NEMA

UL

IEC

American National Standards Institute and/or Institute of Electrical &
Electronic Engineers

C37.60 Requirements for Overhead, Pad-mounted, Dry
Vault and Submersible Autematic Circuit Reclosers
and Fault Interrupters for AC Systems

C57.12.20 Standard  for  Overhead-Type  Distribution
Transformer 500kVA and Smaller: High Voltage
34500V and Below; Low Voltage, 7970/13800Y V
and below

National Electrical Manufacturers Association
MG 1 Standard for Motors and Generators

WC-5 Thermoplastic-insulated Wire and Cable for the
Transmission and Distribution of Electrical Energy

AB 1 Molded Case Circuit Breaker

ICS2 Industrial Controls and Systems: Controllers,
Contactors and Overload Relays rated 600Volis

ICS General Standards for Industrial Control and
Systems

MG-1 Motors and Generators

MG-2 Safety Standard for Construction & Guide for
Selection, Installation and Use of Electric Motors
and Generators

Underwriters Laboratories, Inc. (all parts apply)

44 Rubber-Insulated Wires and Cables

83 Thermoplastic Insulated Wires and Cables

508A Industrial Control Equipment

1063 Machine Tool Wire (MTW) for Stranded Conductor
Only

International Electro-Technical Commission

60255 Electrical Relays

60044 Instrument Transformer

60071 Insulation Coordination

60076 Power Transformers, Parts 1-5

60060 High Voltage Test Technique

62271 High Voltage Switchgear and Control Gear
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60502 Power cables with extruded insulation and their
accessories for rated voltages

60694 Common Specification for High Voltage Switchgear
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

9001 Quality System Model for Quality Assurance in
Design/Development, Manufacture and Testing

9002 Quality System Model for Quality Assurance in
Production, Installation & Servicing

PEC Philippine Electrical Code

The latest edition of each standard shall mean the latest edition available at
the date of contract signing.

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

Equipment or materials meeting other internationally accepted standards,
which ensure an equal or higher quality than the standards mentioned, will
also be accepted.

In the event of any apparent conflict among standards, codes or this
specification, the Supplier shall refer the conflict to NPC for written resolution
before start of fabrication. Final decision regarding the acceptance of
proposed standards is the prerogative of NPC.,

Standards listed in the equipment specification are used mainly for NPC's
references. Other internationally known standards however, shall also apply,
provided such standards are equivalent in all respect to the standard
prescribed and to the specific requirements described in the individual
equipment specification. The Supplier shall submit copies of such standards
for NPC's review and approval.
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EW-4.0 GENERATOR AND AUXILIARIES
EW-4.1 AC Generator
EW-4.1.1 General
This specification covers the technical and associated requirements for the
supply of diesel generator and associated auxiliary equipment, complete in
every respect suitable for safe and satisfactory operation of the equipment.
EW-4.1.2 Design Characteristics
The continuous load capability of the generator shall be the specified nominal
rating measured at the terminal. However, the generator shall be  designed
for continuous operation under normal conditions for 110% of its rated
capacity without exceeding temperature rise in accordance with ANSI
standard or equivalent applicable standard.
The generating sets shall be designed to meet the local conditions as
specified in clause GW-3.0 of the General Works specifications.
The generator design characteristics shall be as follows:
Type : Rotating Field Synchronous AC
Generator
Rated Continuous Qutput : Refer to Technical Data Sheets
Number of Phase : Three (3)
Power Factor : 0.8 lagging (min.}
Frequency, Hz : 60
Angular Speed, rpm : 1800
Voltage, V : 480
Excitation Class : Brushless, Separately Excited,
Permanent Magnetic Generator (PMG)
or equivalent
Allowable Voltage Variations . At rated output, frequency, voltage and
power factor, the generator can operate
satisfactorily though the terminal voltage
at +5.0% of rated value
EW-4.2 Other Characteristics

The three-phase synchronous generator shall be drip-proof, revolving field,
self-ventilated, directly connected to the engine and shall conform to
applicable standards and additional requirements hereinafter stated. All the
generator phase leads, neutral and the terminals for the temperature monitor
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EW-4.3

EW-4.4

EW-4.5

EW-4.6

EW-4.6.1

shall be brought out to the terminal box mounted solidly on the generator
frame.

The generator bearings shall be designed to allow minimal stress induced in
the shaft. Generators rated 500kW and below shall have a single or double
bearing design. However, generators rated above 500kW shall adopt a
double bearing design.

Design shall be such as to protect mechanical, electrical and thermal damage
due to vibration, 25% over speed, or voltages and temperature at 10%
overload,

Space Heaters

Space heaters shall be installed on the generator frame to maintain
temperature of the entire generator above the dew point while not in use.
Power supply shall be 240VAC single phase and shall be sourced from the
existing station service transformer. Automatic control for space heaters shall
be integrated in the Generator Contro! and Protection Panel (GCPP).

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 12t not exceeding 30 where:

Iz is the negative phase sequence per unit current

t is the time in seconds.

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.

Generator Stator

Stator Frame

The stator frame shall consist of strong housing built by electrical welded
steel plates of suitable thickness which have a sufficient degree of sturdiness
to prevent the occurrence of undue noise or vibration and shall be explosion
proof.

The supply shall include the bedplate, foundation bolts and all other
embedded steel parts necessary for erection works.
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EW-4.6.2

EW-4.6.3

EW-4.7

EW-4.7.1

EW-4.7.2

Stator Core

The stator core shall be .constructed from the highest grade silicon steel
sheets for the lamination. Special attention shall be paid to the insulation of
the lamination and to the finishing of the edges after stamping.

The stator core lamination shall form several segments, separated by vent
ducts and each segment shall be perfectly compacted to avoid vibration.

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 over speed). The rotor forging
shall be fully examined by radiographic and ultrasonic techniques to
determine its soundness.

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
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operation. The Supptier shall show how their design of the rotor winding
accommodates thermal expansion and how damage to insulation is
prevented in condition of thermal cycling of the rotor considering the rotational
forces involved. The rotor shall be tested at over speed and carefully
inspected before assembling into the stator.

EW-4.8 Excitation System
EW-4.8.1 General Description

The generator shall be equipped with state of the art digital brushless
excitation system with high overload and short circuit capability.

The Supplier may offer an alternative excitation system in which according to
his experience has superior performance. Technical description pertaining to
the alternative system shall be submitted with the proposal.

EW-4.8.2 Operating Requirements

The excitation system shall provide a positive signal to the unit master start-
up sequence relay panel. Upon execution of signal automatically or by
manual mode, an initial excitation system shall ensure voltage build-up.

During operation on automatic mode voltage control by automatic voltage
regulator (AVR), the terminal and the reactive load of the generator shall be
kept stable, without hunting, within the specified limits of accuracy at the
prevailing set point and shall be self-adjusting, to any point within permissible
area of the generator capability diagram during steady state and transient
condition.

The terminal voltage of the generator shall be kept within safe limits of the
AVR during extra ordinary transient or abnormal operating conditions arising
at governor, generator and/or charging of transmission line. These particular
conditions shall be guarded by the control. Limiting or protective devices
shall be included in the supply.

In automatic operation mode, the generator terminal voltage shall
automatically build-up reaching 95% rated speed and capable of
synchronization to the grid by synchronizing system.

The AVR shall maintain generator output voltage within + 0.5% for any
constant load between no load and full load. The regulator shall be totally
solid state design which includes electronic voltage build-up, volts per Hz
regulation, three phase sensing, over-excitation protection, loss of sensing
protection, temperature compensation, shall limit voltage overshoot on startup
and shall be environmentally sealed.

EW-4.8.3 Design Consideration for Excitation System

The excitation system shall be designed for “manual” and “automatic” voltage
control with AVR unit. The equipment shall be mounted in the excitation
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cubicles. Voltmeter and ammeter shall be provided for generator DC
excitation parameters.

All electrical equipment/devices, electronic and control circuits in modular
form shall operate satisfactorily within the supply voltage limits and tested
according to the required insulation levels.

All components shall be tropicalized and all printed circuit board for electronic
circuits shall be sealed with suitable resin resistant for tropical conditions.

EW-4.9 Generator Control and Protection Panel (GCPP)

The Generator Control and Protection Panel to be furnished shall be mounted
with selector switch for remote and local operation including indication
functions necessary for monitoring, metering, control and protection of the
diesel generating set/s. The GCPP to be supplied shall be designed with
Generator Circuit Breaker included in the panel. Generator Circuit Breaker
mounted on the D/G set container is not acceptable. The GCPP will be
installed inside the plant’s collapsible control room.

The Generator Control and Protection Panel shall be equipped with the
following minimum requirements for the operator interface with the diesel
engine generator in addition to those specified in the Single Line Diagram.

a. Protection and Control

A Remote/Local Selector Switch shall be provided at GCPP for
Remote operation from the GCPP and Local operation at the Local
Control Pane! (LCP).

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 0.3 (or better) except for the frequency meter which shall have
+0.01Hz. The panel shall be equipped with the following minimum
required metering devices and indicating instruments:
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EW-4.9.1

1. Metering (current, voltage, power (KW, kVAr), energy,
frequency, power factor) capable to measure single and three
phase parameters through respective control switches;

2. Event Recorder (to be able to capture the latest events) and
Data Logger (all data is stored in non-volatile memory so that
information is retained even when power to the unit is [ost);

3. User Programmable Fault Reports; and

4, Other metering and indicating instrument as specified in
Mechanical Work Specifications.

c. Synchronizing Module

The panel shall be equipped with the synchronizing function for
automatic and manual modes, selector switch, (automatic, manual,
and off), and the necessary indicators, metering, and other required
appurtenances.

The Protection, Control, Monitoring and Metering of the GCPP should
still be capable of operating when synchronizing for either automatic
or manual mode of the synchronizing module.

The Supplier may offer different synchronizing module in which based
on his experience is suitable for the specified rating of the Diesel
Generating sets.

All interface devices and other accessories whether or not expressly called for
or indicated on the bid drawings but are necessary for the remote control and
synchronization function of the new diese! 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 pane!l with
proprietary standard design of the manufacturer containing the required
functions suitable to the offered generating sets.

Panel Construction

The panel shall be constructed from a minimum of 2.0 mm thickness steel
sheet with edges formed into a rectangular pattern welded steel sheels 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.
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The panel shall be labeled with 1SO symbols and comply with [P 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 shali be of modular
design, preferably microprocessor-based designed for operation on a DC
supply. It shall consist of window cabinets, mounting chassis, plug-in
assemblies, flashers, alarm relays, isolating relays, lamps, test buttons,
acknowledged and reset buttons. Each alarm relay shall have an auxiliary
relay with multiple contacts for local alarm and spares. [n addition, group
alarms for engine-generator and transformer shall be available.

The supply voltage for the annunciator system shall be monitored and must
give an alarm in case of interruption of the alarm equipment power supply. All
DC and AC power supply required for annunciation, control, monitoring and
protection of the system shall be an integral part of the GCPP.

EW-4.9.3 Communication Ports

Communication ports shall be provided available in the local panel of the
diesel generator sets and Generator Control and Protection Panel (GCPP)
exclusively intended for control, protection, synchronization, communication,
monitoring and metering. The communication to be established between
various equipment in the entire power plant (e.g. other generator sets and
power generating equipment, Power Piant Control System (PPCS), protection
and control devices, instrumentation equipment, SCADA systems, etc.) shall
be MODBUS and Ethernet-based protocaol.

Ew-4.9.4 Terminal Blocks

Terminal blocks shall be mounted so as to give easy access for external
wiring and termination and shall give clear view of the arrangement of the
cable tails to allow for future extensions and alterations with an approximately
25% extra terminals per terminal block.

Every terminal point shall have individual and complete identification on the
wiring diagram.

EW-4.9.5 Nameplate

The panel shall be provided with adequately sized nameplate made of black
surface exposing the white core. In addition, each piece of equipment
mounted on or inside the panel shall also be provided with nameplate for
easy and convenient identification.
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EW-4.10

EW-4.11

EW-4.12

EW-4.13

Generator Circuit Breaker

The generator circuit breaker shall be as stated in the Technical Data Sheets.
Circuit breakers with a rating of 800 A and above shall be of the Air Break
Type, spring storage device powered by a 125 VDC motor, suitable for hand
operation and provided with an appropriate tripping mechanism to be actuated
by the protective relays.

Circuit breakers with a rating below 800A shall be of the Molded Case Type,
3-pole with 240 VAC control mechanism and auxiliary switch and 12/24 VDC
equipped with electronic shunt trip mechanism. The circuit breaker shall be
capable of “switching-in" the generator when synchronizing with one or more
units in parallel operation.

Means shall be provided for locally closing and tripping electrically operated
breakers without opening the door of the breaker compartment.

Where applicable, circuit breaker derating factors shall be applied to
compensate for factors such as ambient temperature, altitude, frequency, duty
cycle and enclosure loading.

Equipment Wiring

Equipment interfaced wiring shall be 600V, stranded copper with thermo-
plastic insulation and shall comply with the requirements of IPCEA standard.
Minimum size shall be 2.0 mm? or larger for control circuit except annunciator
wire which shall be 1.2 mm? or larger, The minimum size of current
transformer wire shall be 3.5 mm?2.

All wiring shall be neatly run marked at both ends and securely fixed in such a
manner that whenever practicable, wiring can be easily identified and
checked against diagram.

The panel shall be provided with earth wiring and connection to create an
environment that meets the requirements of electromagnetic compatibility.

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.

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 [I-Technical Data Sheets.
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EW-4.14

EW-4.141

EW-4.14.2

EW-4.14.3

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
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.

Shop Test

Routine, design, quality and conformance test and other necessary tests shall
be performed in accordance with ANS| Standard or equivalent IEC 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 ANS! and IEC standard and shall be
submiitted for NPC's approval.

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
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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.

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.

Single Line Diagram showing the Diesel-Generator Set and
related equipment including basic equipment data;

Outline drawings showing all critical dimensions and weights;
Schematic and wiring diagram of all power and control circuits
for the engine-generator set and auxiliary equipment showing
interconnect points and logic diagrams;

Engine-generator Control and Protection panel;

Section and detail drawings of cable terminations and
connections.

b. Brochures/Catalogues of the AC Generator and GCPP;

C. Manufacturer's Technical Data Sheets of the AC Generator and
GCPP in accordance with EW-14.3;

d. Service Manuals and Parts Books

1.

Operating instructions — with description and illustration of all
switchgear control and indicators and engine and generator
controls and indicators.

Parts Books — that illustrates and list all assemblies, sub-
assemblies and components, except standard fastening
hardware (nuts, bolts, washer, etc.)
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EW-5.0

EW-5.1

EW-5.2

EW-5.3

EW-5.3.1

EW-5.3.2

EW-5.3.3

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,

TRANSFORMERS

General

This specification covers the technical and associated requirements for the
generator step-up transformer and accessories for use in electric generating
plants. Station service transformer, if to be provided, shall be Overhead-type
Distribution Transformer and shall be in accordance with the latest revision of
IEEE Std. C57.12.20.

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.

Design Requirements

Rating

Transformer rating, specified in the Technical Data Sheets shall be the basis
of the Supplier's guarantee as to performance and temperature rise. The
ratings indicated are based on actual load requirements at the service and
operating conditions specified herein.

Voltage

The transformer to be supplied shall be designed to withstand the over
voltages for the duration of voltage excursions which may be expected as a
result of full load rejection of the generator.

Frequency

Frequency for operation shall be 60 Hz.
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EW-5.3.4 Overload Requirement

The overload rating and operation shall be in accordance with all cyclic
loading duties as specified in IEC 60354, The overload capability of any
auxiliary equipment such as bushings, LTC's, CT’s, oil expansion tanks,
leads, etc. shall not be less than the transformer overload rating. If other
considerations will limit the overload capability of the transformer, the Supplier
shall specify these limitations in his proposal.

EW-5.3.5 Short Circuit Withstand Capability

The transformer shall withstand the mechanical and thermal stresses
produced by external short-circuit currents specified in IEEE Std. 57.12.00
(latest revision).

EW-5.3.6 Transformer Loss Evaluation

Depending on the requirement stated in the Technical Data Sheets, the
Supplier is required to fill-in all the information for the transformer losses in
the Technical Data Sheets for the generator step-up and station service
transformer in order for the NPC to fully determine the most cost effective of
the proposed transformer(s}) to be supplied considering both cost of losses
and first cost.

Failure of the Supplier to completely fill- in all the information needed for
proper evaluation by the NPC shall be a ground for rejection of his bid.

The transformer shall be designed for the most economical loss ratio (copper
loss/iron loss) for the application as specified in the Technical Data Sheets for
the transformer.

EW-5.3.7 Impedance and Reactance
The impedance and reactance shall be stated in the Proposal.

EW-5.3.8 Audible Sound Level

Sound levels decibels (dB) at rated voltage and frequency for liquid immersed
generator step-up and station service transformers shall be as below. The
average sound level of the transformer shall not exceed these values when
measured in accordance with the conditions outlined in the latest ANSYVIEEE
C57.12.90 or IEC 60551 for oil-immersed transformers or ANSVIEEE
C57.12.91 or IEC 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
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1500 60
2000 61
2500 62
Tolerances

EW-5.3.9

EW-5.3.10

EW-5.4

EW-5.4.1

EW-5.4.2

The transformer shall be designed and manufactured with tolerances in
accordance with applicable ANSI/IEC/IEEE standards.

Electrical Insulating Oil

The Supplier shall fumish oil with quality suitable as an insulant and coolant
for transformers. The oil shall be new naphthenic based mineral oil meeting
the requirements of the latest ASTM D3487 (Specification of Mineral
Insulating Oil Used in Electrical Apparatus).

Insulating liquid must not contain more than 2PPM of Polychlorinated
Bipheny! (PCB), classified as “PCB free”.

A Certification from the Manufacturer that the insulating oil is PCB free and
laboratory analysis results conducted on a DENR-accredited laboratory shall
be submitted to NPC.

Design and Construction Features
General

The transformer design, manufacture and assembly shall minimize vibration
and shall prevent damage by inherent vibration and stress during operation,
transportation and short circuits.

Cores

Cores for the transformers shall be constructed of the highest quality, non-
aging high permeability grain oriented silicon steel. The steel shall be in thin
laminations, annealed after cutting and rolled to ensure smooth surface at the
edges.

The laminations must be free from impurities and must receive stress relief
treatment after punching. The laminations shall be accurately flattened,
especially at the edges and insulated by suitable procedures with long life
heat resistant insulating coat.

Both sides of each sheet shall be insulated with a durable, heat resistant
insulation. The cores shall be held firmly by core clamp and brace to ensure
adequate mechanical strength to support the winding and to withstand without
damage or deformation, the forces, caused by short circuit stresses,
transportation or handling to prevent shifting of the core laminations.
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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.

Adequate barriers shall be provided between windings and core and between
high and low voltage windings. End coils shall have extra protection against
abnormal line disturbances. Permanent current-carrying joint for splices shall
be welded or brazed, properly formed and finished, and insulated fo conform
to the basic insulation.

Winding conductor shall be free from scars, burrs and splinters and shall be
uniformly insulated. Permanent current-carrying joint for splices shall be
welded or brazed, properly formed and finished, and insulated to conform to
the basic insulation.

The completed assembly of core and coils shall be vacuum dried,
immediately impregnated and immersed in dry oil. They shall be adequately
braced to withstand ocean shipment, short-circuit forces and earthquakes.

EW-5.4.4 Bushing

All porcelains used in bushing shall be wet process, homogenous, and free
from cavities or other flaws. The glazing shall be uniform in color and free
from blisters, burrs and other defects. All porcelain parts shall be one piece.
The bushings of the same rating shall be interchangeable.

Bushing up to 110 kV BIL shall be porcelain bulk type whereas bushings
above 110 kV BIL shall be condenser-type. In the latter case, the bushing
shall be provided with capacitance test tap.

Bushings shall have the continuous current-carrying capacity necessary to
carry the full 65°C rise current. The bushings shall also be capable of
carrying overload currents as required by EW-5.3.4.

The terminal pads shall be of high conductivity bronze or copper and shall be
plated with hot flowed electro silver or electro-tin. Whenever a larger terminal
pad is required for higher current rating, the mounting holes shall conform to
NEMA Standards.

NATIONAL POWER CORPORATION mm VI-EW-18



BID DOCUMENTS SUPPLY, DEUVERY, [INSTALLATION, TEST AND
COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREAIN BUCUTUA IS, BANGUINGUI, SULU

SECTION Vi = TECHNICAL SPECIFICATIONS MizP21212775e

The HV and LV terminations of the generator step-up transformer shall be
fitted with suitable insulating shroud. The insulating shrouds shall be
manufactured through dip molding process and shall be made from flexible
polyvinyl chloride (PVC) material, suitable for low voltage to high voltage
applications. The insulating shroud sha!i be flame retardant, conforming with
the UL 94 Standards. They shall be type tested for electric strength in
accordance with IEC 60243 - 1 or approved equivalent standards.

EW-5.4.5 Gasket

Gaskets shall be unaffected by hot insulating oil, retain their resiliency during
the life of the associated equipment, and be unaffected by weather while
maintaining oil and gas tightness. Nitrile rubber gaskets are acceptable.
Gaskets of neoprene and/or any kind of impregnated/bonded cork or cork
only are not acceptable. Gasket flanges shall have grooves or metal stops to
prevent over compression of gaskets. All bolted transformer tank or
accessory openings shall be gasketed.

EW-5.4.6 Tank

The transformers shall be housed in a steel tank with all permanent joints
molded, backed up by a sturdy steel structure as required to obtain the
desired rigidity and strength. The material shall be of high grade steel plate
having good welding qualities. All seams, flanges, lifting and jacking lugs,
braces and other parts attached to the tank shall be welded. No rivets shall be
used. The cover shall be bolted type. The tank shall be able to withstand an
internal pressure with oil at operating level.

All openings such as joint between the case and cover, bushings insulation
mountings, etc., shall have welded on flanges to provide gaskets surfaces
and allow for bolt holes. No bolts shall pass to the inside of the case and
cover, Flanges shall have gaskets which will remain oil-tight and will not
deteriorate under severe conditions. The tank with radiator fitted shall be
tested for leaks before painting.

For station service transformer, if to be provided, the transformer tank shall be
made of steel. It shall be of sealed-type construction with a steel cover. The
tank cover shall be provided with a reusable gasket. The tank cover shall be
grounded to the tank body using a copper strap adequately sized for the short
- circuit of the transformer. The tank shall be provided with a tank grounding
connector located near the base of the tank. The connector shall be eyebolt-
type., made from tinned copper alloy material. Standard support lugs shall be
provided on the tank wall for securely mounting the transformer on the pole.
The type support lug to be provided corresponding to the transformer size
shall be as shown in |EEE Std. C57.12.20, latest revision. Lifting lugs shall be
permanently attached near the top of the transformer tank to allow for
balanced vertical lift. The design of the lifting lugs shall incorporate a safety
factor of 5. Lifting facilities for the core-oil assembly shall be provided.
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EW-54.7 Radiators

Radiators, if to be provided, shall be bolted to the main transformer tank and
readily detachable. Isolation valves shall be fitted to the tank to permit radiator
removal without draining the main tank. Separate filling plugs, air bleed plugs
and drain plugs shall be fitted to each radiator section. Radiators shall be
galvanized externally prior to etching and painting. Particular attention shall
be given to their intemnal cleaning and painting to ensure that the radiators
arrive in a serviceable condition. All radiators shall be completely sealed with
blanking plates and neoprene seals for transport. They shall be thoroughly
dried before shipment.

EW-54.8 Hardware

All energized hardware, i.e., bolts, nuts and washers shall be made of tinned
copper alloy material such as silicon bronze or equivalent. All other hardware
shall be hot-dip galvanized.

EW-5.5 Fittings and Accessories
The following transformer accessories shall be included:

HV Bushing

Oil Level Indicator

Qil Sampling Plug

Oil Drain Valve

Oil Temperature Indicator
Pressure Relief Valve
Lifting Lugs

Anchor Bolts

Earthing Terminals

0. HVI/LV Insulating shroud

PPN AGN =

EW-5.6 Equipment and Marking

The transformer shall be provided with a stainless steel nameplate in
accordance with the latest standard of IEC60076-1, fitted in a visible position
showing the information indicated below. The entries on the plate shall be
indelibly marked.

Kind of transformer

Number of this standard
Manufacturer's name
Manufacturer's serial number
Year of manufacture

Number of phases

Rated power (in KVA or MVA)
Rated frequency (in Hz)

. Rated voltages (in V or kV) and tapping range
10. Rated currents (in A or kA)
11. Connection symbol

12. Connection diagram

NATIONAL POWER CORPORATION "‘]\i.,a Vi-EW-20
4

LRENIOA LN




BID DOCUMENTS

SUPPLY, DELUIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 X 100 XW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OFf PLANT FOR ELECTRIFICATION OF NEW
AREA IN BUCUTUA IS, BANGUINGUI, SULU

SECTION V1 — TECHNICAL SPECIFICATIONS MizP21212775e
13.  Short circuit impedance (in %Z)
14. Type of cooling (i.e. OA, ONAN, etc.)
15. Insulation voltage (withstand voltages)
16. Insulating liquid
17. Temperature rise (in °C)
18. Total mass, kg
19. Mass of insulating ol

EW-5.7

EW-5.8

EW-5.8.1

EW-5.8.2

EW-5.8.3

EW-5.8.4

The minimum recommended dielectric strength of oil filling the transformer
shall also be engraved on this plate. The rating plate and any other
instructions or designations shall be in the English language.

Standard and Common Tools

The Manufacturer of transformer shall provide standard/common tools for use
in the installation of transformer.

Tests

All tests shall be performed as per latest revision of ANSI C57.12.90 Factory
Test shall include, but not limited to the following:

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)

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)

Miscellaneous Test

1. Insulation Power Factor
2. Insulation Resistance
3. Short Circuit Capability
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;
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Check tightness of connections and fastenings;

Check proper grounding;

Check oil level monitors, nameplate, vent plugs;

Check wire and cable connections;

Check cable glands and entrance; and

Check on the proper installation of transformer accessories.
Winding resistance

. Insulation Resistance & Polarity Index/Dielectric Absorption Ratio
10.  Transformer Turns Ratio

11. Oil Dielectric Breakdown Voltage Test

12. Insulation Power Factor of Dissipation Factor

CENONABN

EW-5.9 Failure to Meet Guarantees

Depending on the requirement stated in the Technical! Data Sheets, the
transformer will be tested for compliance with the Manufacturer's guaranteed
losses. If the transformer losses, as determined by test, at rated voltage,
frequency and 100% rated kVA exceed the guaranteed total losses, the
excess in losses shall be evaluated at the following rated cost and the
resulting amount shall be deducted from the contract price.

S = 2 [{Ni1) {(Num - Nug) + (L) (Lim - Lig)]

Where:

S =  Amount to be deducted from the Contract Price

N = Cost of No load losses equivalent to Php 300/Watt

Nim = Measured no-load losses expressed in Watt

Nie .. Guaranteed no-load losses as stated on the Technical Data
Sheets

Lo = Cost of Load Losses equivalent to Php 250/\WVatt

Lim = Measured load losses expressed in Watt

Lic = Guaranteed load losses as stated on the Technical Data Sheets

When the excess of the total losses reaches five percent (5%), NPC shall
have the right to reject the transformer for which such excess is verified
during the factory acceptance test.

Successful Bidder shall promptly provide NPC one (1) original and three (3)
certified copies of all test data and reports on the transformer.

EW-5.10 Data and Information to be Submitted After Award of Contract
The following documents shall be submitted after award of contract for NPC's
review and approval prior to procurement and installation of the supplied
equipment and materials:

1. Brochure/Catalogues of the transformer;
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2. Manufacturer's Technical Data Sheets of the transformer in accordance
with EW-14.3;

3.  Outline drawings of transformer and accessories showing the following:

General Dimensional Drawing

Sectional Drawing

Nameplate Drawing

Marshaling box with connection diagram

coop

4. Description and instructions covering the installation, operation and
maintenance of the transformer and accessories;

5.  Duly signed Routine Test Results; and

6. Field Test to be Performed and Certified Test and Inspection Reports
duly signed and witnessed by NPC representative.

EW-6.0 SWITCHYARD EQUIPMENT AND APPURTENANCES
The switchyard equipment and appurtenances shall be installed as shown on
the bid drawing. The equipment shall be securely fastened (as applicable) to
the structure to avoid movement during transient fault and manual operation.
The required clearance in between equipment during installation shall be
observed. All equipment and materials not specifically mentioned herein but
are necessary for proper erection, assembly and safe operation of the
switchyard shall be identified and furnished by the Supplier at no additiona!
cost to NPC.

EW-6.1 Automatic Circuit Recloser

EW-6.1.1 General
The Automatic Circuit Recloser shall have rated characteristics as specified in
the Technical Data Sheets (Part |1 of the Technical Specification).
The Automatic Circuit Recloser shall be mechanically and electrically trip free.
Any applied close signal, either mechanically or electrically, shall not inhibit
the recloser from tripping on the pregrammed time-current curve.,
A manual operating handle shall be provided including an indicator flag for
contact position indication.
Close and trip capacitors shall be used to store the necessary energy for
operating the recloser. Only the close capacitor energy shall be used for
closing while both capacitors are available for opening. Trip energy shall be
available following any electrical close.

EW-6.1.2 Interrupting Medium
The interrupting medium shall be vacuum type.
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EW-6.1.3 Insulation Medium

Environmentally friendly cycloaliphatic epoxy or equivalent shall be used as
dielectric medium. SF6 gas shall not be used.

EW-6.1.4 Housing Materials

The tank shall be manufactured from a hot-dipped galvanized steel, 316
stainless or cast aluminum. Control cubicles shall be manufactured from 316
stainless steel. All support structures and associated bolts and nuts shall be
hot dipped galvanized.

EW-6.1.5 Mounting

The Automatic Circuit Recloser shall be suitable for single and double pole/H-
frame mounting.

All recloser tanks are to be supplied with standard pole mounting brackets
fixed to the rear of the tank. The bracket shall be designed to ensure that the
recloser live parts have statutory clearances from the pole and the earthed
metal equipment.

The brackets and tank wall are to be of adequate strength to limit distortion,
when mounted. Both the top and bottom bracket shall be suitable to carry the
total weight of the tank.

A detailed drawing of the Auto-recloser mounting arrangement shall be
submitted together with the proposal. The minimum phase-to-earth clearance
including clearance to the structure shall be indicated on the drawing.

EW-6.1.6 Contrel Cabinet

The control cabinet shall be designed for the service condition specified, and
fitted with substantial door securing devices.

The control shall be housed in a weatherproof steel cabinet (IP 65) with a pad
lockable internally hinged door and shall include a thermostatically controlled
heater.

The control cabinet shall be mounted below the tank and shall be connected
by a minimum of 20m long multi-core control cable. The multi-core cable
shall be ultra violet stabilized and adequately screened against electrostatic
and electromagnetic interference, which can cause malfunctioning of the
protection or control equipment. This cable shall connect into both the
recloser and the contro! cabinet by means of plug and socket arrangement.

EW-6.1.7 Earthing

Earthing terminals shall be fitted to equipment. An earthing strap shall be
provided between the lid and the tank.
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EW-6.1.8

EW-6.1.9

EW-6.1.10

EW-6.1.11

EW-6.1.12

Surge Arrester Bracket

Surge arrester bracket shall be provided for the arrester mounting which will
serve as the connection point for the arrester earth. The brackets shall have
an unpainted corrosion resistant metal connecting zone which has the
capability to conduct surge arrester current.

Marking and Nameplates

Phase identification marking shall be provided on each bushing of the Auto
recloser,

A nameplate shall be provided using a non-ferrous material or stainless steel,
with the following information:

Manufacturer's Name

Serial No.

Rated Maximum Voltage

Rated Continuous Current

Rated Interrupting Current

Rated Impulse Withstand Voltage

PORLONA

Operating Mechanism

A low voltage system supplied from a battery or voltage transformer may be
used to operate a closing mechanism. Tripping energy shall be supplied from
a spring mechanism automatically tensioned when the recloser is closed.

Internal batteries used to operate closing mechanism shall not dependent on
recloser load current to maintain its state of charge.

The recloser shall incorporate provision to be manually operated using a
standard operating stick in the event of failure in the electrical control system.

Bushing

The HV bushing shall be of high quality glazed porcelain, or cycloaliphatic
epoxy resin having a creep age length as specified in the Technical Data
Sheet.

The Supplier shall provide bird guards for insulation protection between the
load side and line side bushings.

Current Transformer

A sensing multi-ratio bushing current transformer for use with the recloser
control and protection functions shall be an integral part of the recloser.

They shall be of class and ratio adequate to ensure they do not saturate
under fault conditions up to the full rated interrupting current.
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EW-6.1.13

EW-6.1.14

Current transformers shall be thermally rated to the recloser current rating
regardless of the ratio selected.

Auxiliary Supply

The operating power shall be supplied from an external 240 VAC. A 12Vdc
battery with sufficient ampere hour shall be provided for back up control
operation in the event of loss of primary supply. The battery shall be capable
of operating the control for a minimum of 72 hours. If the primary supply has
not been restored within the allowable discharge time of the battery, the
control shall automatically shut down. The cable for the external auxiliary
supply of approx. 20 m long shall be included in the contract.

Control Design Features
The design of the control shall include the following:

Relay Module

CPU Maodule

Power Supply Module

Communication Interface Module

Front Operating& Display Module

Ethernet /USB / Wi-Fi / Fiber Optic/RS 232 Communication Module

coph=

The panel includes an LCD that shall allow customizable display for viewing
operational data of the control. The LCD shall include complete metering
information including all current, voltage and power values along with trip
values for all profiles. All modules should be replaceable on site without
removing the recloser controller unit.

Local Control and Indication

The recloser shall be equipped with the following local operation features
through push-buttons operation:

Trip {with no reclosing)

Close (Single Shot)

Auto reclose ON/OFF

Local remote operation

View trip Sequences and status information

RN =

SCADA Operation and Indication

The recloser is required to be controlled and operated using a remote
compatible PC with phone modem and applicable software via DNP 3.0
communication protocol.

As a minimum requirement, the following controls and indications shall be
provided to the Remote SCADA systemn using the above protocol:
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Control and Indication

1. Tripping and closing

2. Enable and disable automatic sequences (reclosing)

3. Enable and disable protection

4, Change protection setting

5. Reset fault flags and currents

6. Read and display metering data including a summary page

7. Read the operation counter

8. Read the event recorder and display at least 5000 events in time
sequence complete with feeder current at the time of the event

9. Display a summary page which shows the number of fault trips since it

was last reset

10. Examine recloser/control system malfunction alarms

11. Read all existing recloser settings

12.  Switch status (open/close) indications

13. Trip sequences and status information i.e., Protective device and
sequence which initiated the trip, date and time, Interrupted current,
etc.

14. Buzzer Alarm Trip, Open/Close and Trip Alarm Indications

15. Hotline Tag should be configurable in the control panel for safety and
protection of personnel during off-line maintenance work.

EW-6.1.15 Sequence of Operation

In the event of fault on the line controlled by the recloser, the recloser shall
automatically open, and after a minimum dead time, it shall automatically
reclose and remain closed should the fault along the line is cleared.

In case the fault persists, the recloser shall again disconnect the line being
controlled. The recloser shall be capable of not less than three automatic
reclose operations at rated short circuit current should the fault persist and
then lock out in the open position until reset by hand or remote control.

If the fault is of a transient in nature, the equipment shall remain closed, and
the operating mechanism shall automatically reset.

The number of operations to lockout shall be adjustable in any combination of
instantaneous and time-delayed trips up to a minimum of four with a minimum
dead time of 0.5 seconds for the first operations.

The Automatic Circuit Recloser shall be mechanically and electrically trip free,
Any applied close signal, either mechanically or electrically, shall not inhibit
the recloser from tripping on the programmed time-current curve.

Close and trip capacitors shall be used to store the necessary energy for
operating the recloser. Only the close capacitor energy shall be used for
closing while both capacitors are available for opening. Trip energy shall be
available following any electrical close operation.
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EW-6.1.16

EW-6.1.17

EW-6.1.18

Protection

The Automatic Circuit Recloser to be supplied shall be equipped with but not
limited with the following protections:

Directional Overcurrent and Earth Fault Protection
Instantaneous and AC Time Overcurrent Protection
Under/Over Voltage

Under/Qver Frequency

Harmonics Protection

Negative Phase Sequence Protection

Auto Change Over Protection

NOoORWR=

All other protections specified in the Technical Data Sheets (TDS).

The controller shall include a sensitive ground/earth fault trip feature that will
provide tripping of the recloser after a programmable, definite time for ground
currents below normal ground minimum trip levels. The feature shali have a
programmable operation to lockout and reclose intervals independent of the
ground seftings. This feature shall be independently selectable for each
protection profile.

A sequence coordination feature shall be included to allow the control to step
through selected operation in the operating sequence without tripping.

The control shall include a cold load pick up feature to prevent the control
from tripping while energizing non fault system loads.

The Cold Load Pick up feature shall be able to be programmed IN or QUT of
service.

Safety Features

The control software shall have a programmable security code to limit access
of control programming functions to autharized personnel.

Metering

The control shall provide instantaneous and demand metering with
programmable integration intervals for the following minimum functions:

Real, Reactive and Apparent Power for each phase and total

Power Factor for each phase and total

Voltage magnitude for each phase

Current Magnitude for each phase and neutral

Positive and Negative Sequence Voltages (magnifude and phase)
Positive, Negative and Zero Sequence Currents (magnitude and
phase}

Power Quality Monitoring (TDD up 15th Harmonics, HDD Up to 15th
Harmonics, Voltage Sags & Swells,)

N oOsGNS
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EW-6.1.19 Event Recorder/Histogram

Event recorder shall be provided to record and store events in a non-volatile
memory. The recorder shall include time and date of event and histogram
features displays statistical information including tagged min/max values.

EW-6.1.20 Spares

The Supplier shall furnish a detailed list of required spares for two {2) years
operations (if there’s any) i.e., protection cards/boards, etc. with equivalent
cost.

The list shall include relevant information on the availability and delivery of
spare parts.

EW-6.1.21 Other Technical Requirements
Operating and Configuration Editor Software Program

Laptop and all software and configuration editor software program including
licenses shall be supplied and included in the cost of the equipment in the Bid
Price Schedule. A set of each type of software including licenses plus instruction
manuals shall be provided by the Supplier.

All Recloser shall be properly configured, calibrated, and set at factory prior to
delivery based on the desired initial pick up current trip setting requirement of
each site at present and/or forecasted load data to be provided by SPUG.

EW-6.1.22 Test and Inspection

The Supplier shall provide a test specification covering all tests on the
Supplier's premises, successful completion, as deemed by NPC, of
Inspection and Tests on Supplier's premises shall be a prerequisite to
shipment of all materials, equipment, software or system(s). Following
successful completion of inspection and tests on his premises, the Supplier
shall obtain the approval to proceed with the delivery of the equipment,
materials, software or system(s) from NPC in accordance with the Technical
Specification for the equipment.

Test report on design and routine tests performed in accordance with
ANSI/IEEE and/or IEC standard shall be submitted to NPC for evaluation and
approval.

All test certificates shall include the manufacturer’'s serial number.

Type Test

The test to be performed shall be in accordance with the design test set out in
Section 6 of ANSI/IEEE C37.60 and Section 5§ of ANSI/IEEE C37.63. In
addition, the electronic protection /control unit shall have been subject to the

relevant impulse, and high frequency noise immunity tests specified in IEC
60255 or equivalent standard.
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EW-6.1.23

EW-6.2

The recloser complete with control/protection component (including earths) as
a composite unit shall have been tested for the rated impulse withstand level
and for immunity against the effects of EMI and RFI.

Routine Test

Routine test shall be carried out and shall be in accordance with the
production test set out in Section 7 of ANSI/IEEE C37.60.

Data and Information to be Submitted After Award of Contract

The following documents shall be submitted after award of contract for NPC's
review and approval prior to procurement and installation of the supplied
equipment and materials:

1. Brochure/Catalogues of the Automatic Circuit Recloser;

2. Manufacturer's Technical Data Sheeis of the Automatic Circuit
Recloser in accordance with EW-14.3;

3. Outline drawings of Automatic Circuit Recloser and accessories;

4, Schematic and Wiring Diagram,;
5. Description and instructions manual covering the installation,
operation and maintenance of the transformer and accessories;

The instruction manual to be provided shall include the following:

. A schematic diagram and component layout of all printed circuit
boards

. A detailed list of all component and parts including
manufacturers part numbers

. A detailed description of the circuit operation including block
diagrams

. A comprehensive trouble-shooting guide to assist in fault-finding

6. Duly signed Routine Test Results; and

7. Field Test to be performed and Certified Test and Inspection Reports
duly signed and witnessed by NPC representative.

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.
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EW-6.2.1 Technical Characteristics and Requirements

The fuse disconnect switch to be supplied shall be suitable for high voltage
transformer acting as an overload protector and a device for opening and
closing load current. All the metal parts of the fuse disconnect switch shall be
free from erosion and rust.

Fuse Cut-Out

Fuse cutouts shall be satisfactory use in a tropical climate with high relative
humidity. The cutouts will be mounted by means of steel brackets on steel
poles cross arms.

The cutouts are intended for use with button head-type fuse links and must be
able to accommodate fuse links meeting the interchangeability requirements
of ANSI standard. The cutouts to be supplied shall include the following:

1.  Fuse Support Assembly
2.  Fuse Holder Assembly
3.  Mounting Bracket

4. lock Washers

Fuse Link

The fuse link to be supplied shall be universal button head with tin fuse element
suitable for 15 kV open type distribution cut-out to be used in the overcurrent
protection of circuits. It is characterized by perfect time current characteristics,
high mechanical strength and reliable arc extinglishing performance, etc. The
fuse link shall meet the electrical and mechanical interchangeability
requirement in accordance with ANSI standard.

Lightning Arrester

Gapless arresters shall have elements fabricated from non-linear resistance
metal oxide materials to perform both the surge discharge and power
frequency reseal functions.

Arresters of this type shall be protected in a hermetically sealed wet-process
jacket, which shall have a high creep age distance and a high dielectric
strength,

The primary terminals shall be suitable for the connection of the type and size
of conductors specified in the Technical Data Sheets which can be either
copper or aluminum conductors without use of bimetal inserts.

The arrester shall be supplied with a cross-arm mounting bracket that
conforms with the requirements of NEMA or with appropriate bracket as a
cutout arrester combination on it.
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All mounting bolts and conductor connection shall be provided with lock
washer. Lock washers shall be fabricated from material that complies with
the requirements as per ANSI standard.

All exposed steel or iron part of the arrester shall be hot-dipped galvanized in
accordance with ASTM standard.

The Supplier shall submit for approval the brochures and/or catalogues with
complete technical specification of the fuse cut out with lightning arrester
combination including mounting brackets and accessories.

EW-6.3 Kilowatt-Hour Demand Meter

This specification covers the technical and associated requirements for the
kilowatt-hour meter including instrument transformer and accessories
required for the electric generating plants.

EW-6.3.1 Technical Characteristics and Requirements

The kilowatt-hour meter shall be furnished and installed by the Supplier as
shown on the bid drawings complete with housing and associated metering
instruments transformers (current and potential transformers) of appropriate
burden and accuracy and other accessories for outdoor metering purposes. It
shall be capable to measure the power generated by the plant and feedback
power, It shall be designed to operate continuously for the normal life of the
meter in an outdoor tropical location exposed to various elements which
might affect the meter accuracy and reliability.

The Kilowatt-hour meter shalt have the following features:

Pilferage proof

Tamper Proof

Wrong Wiring Alarm

Current Flow display

Can withstand the temperature of -20°C to +70°C and Humidity of up
to 95% non-condensing

With back light display

With built-in battery for LCD display and back-up battery

TOU Programmable Ready

Measure display {True RMS voltage, Current, Calendar, Time, efc.)

hwh =

©m~No

The kilowatt-hour meter and the reguired metering instruments shall be pole
mounted and to be supplied complete with stainless steel bracket, bolls, etc.
required for mounting onto flat-faced pole where pole drilling is permitted.

The Supplier shall submit for approval the brochures and/or catalogues with
complete technical specification of the kilowatt-hour meter including
instrument transformers and accessories to be supplied prior to delivery at
site.
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EW-6.4 Bus Conductor and Hardware

This specification covers the technical and associated requirements for
stranded aluminum bus conductors and line hardware for use in various
diesel power plant switchyards.

All line hardware/materials shall meet the performance requirements
application criteria and manufacturing tolerances passed ANSI CBS5. 1-1979 -
America National Standard for Galvanized Steel Bolts and nuts for overhead
line construction.

EW-6.4.1 Technical Characteristics and Requirements

Describe herein is the general specification of the Bus conductor, line
materials and equipment to be supplied for this project.

Stranded Conductor

All wires of the stranded conductor shall be concentrically stranded. The
wires in each layer shall be evenly and closely stranded around the
underlying wire(s). The tension in individual wires in a layer shall be sufficient
to hold each wire firmly in place with only enough strand separation to
prevent crowding at the time of stranding and during installation. All steel and
aluminum wires shall lie naturally in their position in the stranded conductor
and, when the core and/or the aluminum wires are cut, the wire ends shall
remain in position or be readily replaced by hand and then remain
approximately in position.

The aluminum shall be of the higher purity commercially obtainable which
shall not be less than 99.5%. The type of conductor to be supplied shall be
stated in the Technical Data Sheets and shall be manufactured according to
the applicable ASTM or equivalent IEC 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 bolis, U-bolts, nuts, and lock washers shall be hot dip galvanized steel.
Cotter pins shall be made of stainless steel. Slip strength of the strain clamp
shall be not less than 85% of the rated ultimate strength of the conductor.

Cross Arms

The cross arms to be supplied for this project shall be in accordance to ASCE
manual 72 “Design of Steel Transmission Pole Structures™. The materials
shall meet ASTM A-570 specification (36 KSI min. steel strength) while the
galvanizing shall be in accordance with ASTM A-123 specification.
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EW-6.5

EW-7.0

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.

Maintenance Tools

The following lineman’s tools shall be provided by the Supplier for the
maintenance in the switchyard area:

Item - .
No. Description Qty. Unit

Telescopic Hot Stick with Tip Lock Features,
1 Material: Epoxy glass 1 set
Minimum Length: 35 ft.

No. of Sections: 8
Lineman's Rubber Gloves
2 | Size: 14" 2 pairs
Maximum Usage: 17,000 Volts
Lineman's Belt

Maximum Length:42"

3 | Minimum Length: 34" 1 set
D-to-D distance: 56 cm
Center Hole: 38"
Positioning Strap, Nylon
4 Maximum Length: 2.0m

Minimum Length: 1.3m 1 set
Adjustable Range: 0.7m

5 Heavy Duty Hard Hat with strap & NPC 2 cs
{Passed Safety Standard) P

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.).

NATIONAL POWER CORPORATION ml? VI-EW-34



BID DOCUMENTS SUPPLY, DEUVERY, INSTALLATION, TEST AND

COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREA IN BUCUTUA 15., BANGUINGUI, SULU

SECTION V1 - TECHNICAL SPECIFICATIONS MizP21212775e

EW-7.1

EW-7.1.1

EW-7.1.2

EW-7.1.3

EW-7.1.4

EW-8.0

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 8-66-524 or IEC 60502-2 and UL 83, PNS 35, ICEA §-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,

Insulation

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.

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.

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.

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 personne! and safe operation of the
plant shall be furnished and determined by the Supplier at no additional cost
to NPC.
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EW-8.1

EW-8.1.1

EW-8.2

EW-8.2.1

EW-8.2.2

Technical Characteristics and Design Requirements
General

The ruling criteria in the design of the grounding grid shall be the safety of
personnel and the proper operation of the electrical equipment during normal
operation and during transient disturbances such as short circuits in the
electric power system and during lightning discharges.

The Supplier shall carry out earth resistivity measurement for the plant site.
Based on the result of this measurement and the system parameter, the
appropriate design and the calculation will be determined whether
impermissible touch and step voltages occur at any place inside plant area
and at any place 10 m. outside of the plant boundary line which may be
endangered. These calculations will decide on the provisions for grounding to
be made with the relevant part of the civil works related to foundations. If the
calculations proved after the application of all engineering possibility that
touch and step voltages are still higher than permitted and consequently the
Supplier managed to design the earthing and grounding grid in such a way to
obtain the lowest touch and step voltage value, all documents including
limitation and justification shall be provided to the NPC for approval.

If in case the actual measured resistance of the Supplier-designed and
installed ground grid is higher than specified in the Technical Data Sheets,
the Supplier shall instali, 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 instalied (one at each corner of the ground
grid). The Supplier shall determine the spacing of ground grid conductors
and the total number and location of ground rods and their lengths (single or
two or more coupled sections).

Equipment and Materials Requirements
Grounding Cables

Grounding cables shall be copper conductor of soft drawn or hard drawn
concentric stranding bare copper conductor in accordance with the latest
revision of ASTM B3 and manufactured in accordance with ASTM
Specification B8 ({class B). The copper conductor shall have the
characteristics specified in the Technical Data Sheets.

Ground Rods

The ground rod shall be copper-covered steel of circular cross section, with a
nominal diameter of 19 mm and a nominal length of 3 meters.
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EW-8.2.3

EW-8.2.4

EW-8.2.5

EW-8.2.6

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

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.

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.

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 stee! structure, this
structure must be connected to the grid with a connection able to sustain the
earth fault current.

Equipment Earthing

Transformer Earthing

The transformer shall be earthed at two points diagonally opposite each
other, These connections shall be made from two different points of the
earthing grid.

Lightning Arrester

Lightning arresters shall be connected to the earthing grid with 50 mm?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.
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EW-8.2.7

EW-8.2.8

EW-8.2.9

EW-8.2.10

Lighting Poles

Poles for lighting shall be connected to the earthing grid with 22 mm?tin-
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.

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.

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.

Pipe Earthing
All piping shall be earthed at all service points in an approved manner.

The conceptual design of the grounding system based on the specified
conditions shall be referred to the bid drawing.

The supply shall include special tools, kits and expandable materials necessary
to weld the grid joints and ground rod connections by exothermic process,
including reasonable waste to be expected during installations. Standard
grounding connectors shall be fixed to metal frames by means of bolted clamps.

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.
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EW-9.0

EW-9.1

EW-9.2.1

EW.9.2.2

EW-10.0

LIGHTNING PROTECTION SYSTEM

This specification covers the technical and associated requirements for the
supply and installation of Lightning Protection System of the plant.

The materials furnished shall be in accordance with, but not limited to, the
latest issues of the Applicable Codes and Standards, including all addenda, in
effect at time of purchase order unless otherwise stated in this specification.

Technical Characteristics and Requirements
Air Terminal and Support

The air termination shall respond dynamically to the appearance of lightning.
The materials of the air terminal shall be non-corroding in  hostile
environment. It shall be located at the highest point of the facility to capture
the lightning strike to a preferred point, so that the discharge current can be
safely directed via the down conductor to the grounding system.

The air terminal support shall consist of a minimum of 3 meters of galvanized
iron piping mast. The conductor shall pass through the center of the mast,
with the high voltage termination contained to the upper 1m of the mast. It
shall be provided with adequate support to be determined by the Supplier to
withstand maximum locally recorded wind velocity in the area. The Supplier
shall give technical details of the protection including mounting and
installation details for approval.

Down Conductor

The down conductor will provide a low impedance path from the air
termination to the ground system so that the lightning current can be safely
conducted to earth, without the development of excessively large voltages.

The main copper conductor shall be made of electrical grade copper, with a
minimum cross sectional equivalent to 50 mm?, The main conductor shall
consist of copper strands helically bound by a copper tape conductor
designed to evenly distribute the lightning currents concentrically along the
conductor length.

In order to reduce the possibility of dangerous sparking (side-flashing), the
down conductor route(s) should be as direct as possible with no sharp bends
or stress points where the inductance, and hence impedance, is increased
under impulse conditions. The down cenductor should not be subject to
bends of less than 0.bmeter radius and shall be secured to the structure by
approved metallic fastening at least every 2.0 meters.

LIGHTING SYSTEM

The lighting system covered by this specification shall include all indoor and
outdoor lighting system of an electric generating plants and/or switchyard.
Lighting system includes outlets (convenience and power), switches,
associated conduits and cables, lighting fixtures (indoor, outdoor and
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emergency), fittings, distribution panelboards, lighting transformers,
contactors, timers, etc.

All materials and parts which are not specifically mentioned herein but are
necessary for the proper installation, assembly and safe operation of the
lighting system shall be identified by the Supplier and furnished by the
Supplier at no cost to the NPC. Any cost involve are deemed to be included
in the price for the Lighting System.

EW-10.1 Design Requirements

EW-10.1.1 Technical Characteristics and Requirements

Contamination and Aging Factor

a. Indoor : 1.25
b. Outdoor : 1.67
llumination Leve! Requirement, lux
a. Control room : 400
b. Conference room : 300
c. Loading Ramp, Staircase : 100
d. Lavatory, Kitchen X 100
e. Battery Room : 200
f. Hallway, Corridor, Foyer : 50
g. Pump house : 100
h. Warehouse : 200
i. Roads : 50
j- Switchyard area : 30
k. Guard house : 100
i. Office : 500
m. Perimeter fence : 50
n. Safety lighting : 10
0. Control building eaves : 100
p. Control Building Fagade Lighting As Recommended by
Supplier
Administration Building
a. Engineering/ Technical Room : 500
b. Administrative Room : 500
c. Manager’s Office X 400
d. Disbursing Room X 400
e. Hallway, Corridor, Foyer : 50
f. Toilet/Utility Rooms : 100
g. Eaves : 100
h. Fagade Lighting : As Recommended by
Supplier

Normal lighting/small power outlet and emergency lighting systems shall
consist of:
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EW-10.2

a. 240 VAC, 1-phase, 60Hz, normal station lighting system, including
outlets {indoor and outdoor) and emergency lighting system (inside
controt house only);

b. Automatic Stand Alone Emergency Lamp (12 VDC), dual lamp, portable
type emergency station lighting system for warehouse, door entrances,
guardhouse. This emergency lighting system must be switched on
automatically in the event of a lighting failure.

The normal station lighting/small power and convenience outlet system, and
the automatic stand-alone lamps power shall be supplied from the
powerhouse 240 Volt AC lighting and power panelboard.

Circuits shall be separated between normal lighting, emergency lighting,
single-phase outlets.

The plant lighting switching shall be designed as follows:

a. Lighting not normally required during daylight hours shall be controlled
by photocells and by separate switches from the station lighting/small
power outlet distribution board.

b. Lighting branch circuits shall be switched locally at each room door or
close to the lighting areas.

Replacement of fixture bulbs or tubes shall be possible without disconnecting
any part of the power supply and risk of touching live parts of the installation.

Lighting Fixtures, Luminaires and Accessories
Lighting Fixtures

The Supplier shall submit for approval complete photometry data and type of
lighting fixture to be installed together with the shop drawings.

All lighting fixtures when installed shall be free of leaks, warps, dents and
other irregularities.

The hangers, cable, supports, channels, frames and brackets of all kinds for
safety and proper installation of lighting fixtures shall be furnished and
installed by the Supplier at his own expense.

The housing of lighting fixtures shall be fabricated of steel sheet, corrosion
resistant, good ventilation and easy installation.

The outdoor lighting fixtures shall be rain and dust proof and shall have a
high quality-sealing gasket.

All lighting fixtures, samples and catalogues shall be submitted for NPC's
review and approval prior to the order. No lighting fixtures shall be installed
without approval of NFC.
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Lighting fixtures shall be wired with approved fixture wire, 90°C insulation.
Each fixture shall be wired to a single point with an adequate slack for proper
connection. All lighting fixtures shall be protected from damage during
installation. Any broken lighting fixtures, gloves, receptacles, stems and the
like, shall be replaced with new parts, at no cost to NPC.

Lighting Luminaires
1. Surface Mounted Type Luminaires

Light Emitting Diode (LED} tube luminaires shall be quick start,
electronic type ballast with high power factor, easily accessible when
the luminaire is mounted in position.

2. Compact Lighting Luminaires

Compact Light Emitting Diode (LED) Luminaires shall be rated
240V AC, 60 Hz operations. Lamp holders shall have a medium
screw base and be of porcelain or brass.

When used in damp and wet locations, it shall have an explosion and
corrosion proof body and sealed.

3. Automatic Stand Alone Emergency Lamps

The Supplier shall supply and install the automatic stand-alone
emergency lamp of the self-contained battery unit as specified herein.

When the AC main supply is interrupted, the lamps shall be
automatically switched ON with a time delay of 1 second to the
battery-powered operation. Lamps shall be switched OFF when the
batteries are discharged at the low-level voltage (below 7.5V). The
charging system of both maximum-constant voltage and constant
current shall be able to recharge the completely discharged batteries
to their full capacity within 20 hours or less. The charging system shall
cut-off automatically and instantaneously upon reaching fully charged
state.

Batteries shall be of long life, maintenance free, sealed lead acid type.
The batteries shall have sufficient capacity to operate the lamps at full
luminous efficiency for up to 3 hours after failure of the main supply.

Rated input voltage of the automatic stand-alone emergency lamps
shall be 240 VAC, 1-phase, 60 Hz. Rated Output of the batteries shall
be 12 Volt DC.

4, Street/Perimeter Lighting Luminaires
Street/Perimeter Compact LED Lamp shall be used for illuminating

roads, parking spaces, perimeter fence area and outdoor equipment
areas.
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EW-10.3
EW-10.3.1

EW-10.3.2

EW-10.3.3

EW-10.4
EW-10.4.1

Support for street/perimeter lighting luminaries shall consist of a pole
and a bracket arm, giving a mounting height of approximately 6m and
the arm shall overhang by 1.8m. Pole and brackets shall be
fabricated from galvanized steel or aluminum. Suitably enclosed
terminals mounted 600mm above finished ground level shall be
provided in each pole, for connection of the luminaires and looping of
the power supply cable.

5. Flood Light

Light Emitting Diode (LED) Flood Light shall be forged with high
quality aluminum alloy with clear tempered glass and built-in cooling
fins.

Under normal supply, the charging system shall ensure and maintain
the batteries in a fully charged state ready to supply power and shall
be equipped with a reliable protective device to protect the batteries
against overload and short circuit.

Switches and Single Phase Outlets

General

Switches and single phase outlets shall comply with NEMA Standard. The
ratings of switches and single phase outlets with one conductor earthed shall
be as specific herein. All switches and single phase outlets shall be flush
mounted, impact resistant and splash proof type.

Switches

Switches for lighting fixtures shall be of the toggle quiet and flush mounted
and fixed to the wall 1.37 m above the finished floor level. The rating of the
switches shall be 10A, 240VAC, single-phase.

Single Phase Outlets

All outlets shall be provided with separate earthing pins connected to the
yellow/green part in the feeder cable. Outlets with rated voltage not
exceeding 250 Volts shall be in accordance with PEC for 2-pole three-wire
{(indoor and outdoor).

Qutlet Boxes and Pull Boxes
Qutlet Boxes

All outlet boxes for concealed work shall be of hot-dipped galvanized steel.
Qutlet boxes shall be firmly anchored in place and where required provided
with fixture supports. The Supplier shall provide special supports for recessed
lighting fixtures, etc. Suitable expansion screws shall be used for securing
boxes to solid masonry and approved type toggles for securing to hallow
masonry units.
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EW-10.4.2

EW-10.5

EW-10.5.1

EW-10.5.2

EW-10.5.3

EW-10.5.4

All wall boxes on exposed work shall be of aluminum blasted cast iron.

Pull Boxes

Pull boxes shall be installed at all necessary points, to prevent damage to the
insulation or other damage that might result from pulling resistance or for
other reasons related to improper installation. All pulling boxes shall be made
of galvanized sheet steel not less than 2mm. Where pulling boxes are used in
connection with exposed conduits, plain covers attached to the pulling box
with a suitable number of countersunk flathead machine screws may be
used.

Lighting and Power Panelboard

The Panelboards for Lighting and Power system shall be manufactured to
NEMA standards and shall be totally enclosed, recess or surface-mounted.

Circuit Breaker

AC three phase and single phase circuit breakers shall be rated 600V, 60Hz.
DC circuit breaker, if to be provided, shall be rated 250 VDC.

Circuit breakers shall be quick-make, quick-break with thermal magnetic trip.
The circuit breakers shall have interrupting rating of not less than
10,000 RMS Amps.

The circuit breakers shall be installed so as to permit the removal and re-
installation or replacement of an individual circuit breaker without requiring
the removal of any other circuit breaker or the disconnection of main or
branch circuit connectors.

Kilowatt-hour Meters

Kilowatt-hour demand meters shall be transformer-connected, single phase,
2-wire, 240VAC, 60 Hz and shall be of the type specified in the Technical
Data Sheets,

Grounding Electrode

Lighting and Power Panelboard shall be effectively grounded. LPP shall be
provided with one copper bonded grounding electrode connected through
cable conductor with rating equivalent to the ampacity of the panel.

Cables

Cables shall be stranded annealed copper conductor suitable for continuous
temperature of 90°C. The minimum size of line conductor to be used shall be
3.5 mma

Insulation shall be suitable for wet and dry locations, fungi resistant and
ultraviolet stable. All cables shall be moisture and heat resistant thermoplastic
or cross-linked synthetic polymer unless otherwise specified by NPC.
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EW-10.5.5

EW-10.5.6

EW-11.0

Cable Installation

The Supplier shall furnish the following miscellaneous materials required for
proper cable installation:

a. Cable ties, clamps and markers,

b.  Connectors, tapes and other splicing and terminating materials.
c Fire barriers, duct and conduit sealant, sand and planks.

d Pulling lubricants.

The cable entries into buildings, panels and other equipment shall be sealed
off by an approved type of sealant suitable for the purpose.

Cables pulled through conduits shall be supported in an approved manner so
as to avoid damaged to the insulation. Grease or oily substance shall not be
used to facilitate the passage of the cable in conduits.

The pull shall be applied to cables only by means of approved grips and the
end portion of the cable, which has been marked or deformed by the grip,
shall be cut-off by the Supplier.

All cable runs shall be continuous and all termination shall be at the terminal
boards, equipment, etc. No splices are allowed in conduit or cable tray.

Prior to installation of cables, conduits shall be thoroughly cleaned to prevent
damage to cables during installation. After cables have been installed,
cables shall be tested for continuity and insulation, and shall be tagged with
respective cable number.

Nameplates

A unit identification nameplate shall be furnished at the top front of each
panelboard. All nameplates shall be black satin finish with white core
engraved to show white lettering. Nameplate engraving shall be in
accordance with the nameplate designations shown on the accompanying
drawings.

CONDUIT SYSTEM

This specification covers the technical and associated requirements for the
supply, laying and installation of conduits as required within the plant
complex, including associated fittings, accessories (elbows, tees, steps,
crossings etc.), supporting racks and brackets and all hardware.

All materials and parts which are not specifically mentioned herein but are
necessary for the proper laying and installation of conduits shall be furnished
at no additional cost to NPC.
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EW-11.1 Technical Requirements and Characteristics

The conduit system shall conform to the material and fabrication
requirements of the specification. All miscellaneous materials required for
proper installation shal! include but are not limited to, the following:

1. Plug and fillers, coupling and bends;

2. Spacers, inserts and ties for conduits;

3 Conduit splicing solvent and connector material for uPVC conduit, if
uPVC conduits are used; and

4.  Fire barriers, duct and conduit sealant;

Conduit edges shall be reamed and smoothen to avoid damage to cable
outer sheath during cable installation. The conduits shall have the following
characteristics:

1. High mechanical strength
2. Corrosion resistant
3. Heat resistant

Conduits

All embedded and concealed in ceiling conduits, boxes and fitting required for
the power and control cables including all necessary hardware and
accessories such as screws, bolts, concrete inserts, clamps, locknuts,
couplings shall be fumished 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 metailic conduits shall be hot-dipped galvanized. The inside of the

conduit shall have stove enamelled coating to prevent erosion and assure
smooth wire pulling.
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Metal fittings and cover shall have the same property and finish as that of the
metallic conduits.

Rigid metal expansion joints, where required, shall be of standard
manufactured product, of watertight construction, equipped with approved
means to provide electrical continuity of the conduit runs, zinc-coated, and so
designed as to prevent damaged to the cables. They shall permit a small
amount of transverse movement as well as the longitudinal movement.

Non-Metallic Conduits

Where non-metallic conduits are allowed to be used by NPC, it shall be made
of unplasticized polyvinyl chloride (uPVC) smooth walled inside and outside,
coloured red-orange, schedule 40,

The uPVC conduits shall be non-corrosive and weatherproof, resistant to the
attacks of acids and alkalis and must have a self-extinguishing property,
hence shall not support combustion. [t shall resist corrosion, rust and scale.

EW-12.0 FACTORY ASSEMBLY AND TESTS
EW-12.1 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 ANS| and IEC 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 IEC
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 [EC
standard.

EW-12.2 Shop Test

Routine, design, quality and conformance test and other necessary tests shall
be performed in accordance with ANSI Standard or equivalent IEC 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 IEC standard and shall be
submitted for NPC's approval.
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EW-12.3

EW-13.0

EW-13.1

EW-13.2

Other Requirements
The Supplier shall submit the following Factory Test Results:
Generator and Transformer

1. Duly Certified Factory Type Test Results
2. Duly Certified Factory Routine Test Results

Power, Control and Instrumentation Cable

For Power, Control and Instrumentation Cable to be supplied other than those
type specified in the PEC, the Supplier shall submit the following:

1. Routine Test Results per IEC or equivalent UL standard
2. Manufacturer's Track Record
3. Brochure with cable ampacity rating including correction factor at 40°C.,

OTHER SITE REQUIREMENTS
Job Site Cameras

This specification covers the supply, delivery and installation of job site
cameras for the use in the monitoring and documentation of construction of
diesel power plants.

The materials furnished shall be in accordance with, but not limited to, the
latest issues of the Applicable Codes and Standards, including all addenda, in
effect at time of purchase order unless otherwise stated herein,

Technical Characteristics

The job site cameras to be supplied shall be DC supply operated and battery-
operated cameras. It shall be designed to monitor the construction of diesel
power plants and access areas for a routine documentation.

Job site cameras must be installed before works shall be done in the sites.
Placement/ location of cameras shall be approved by NPC.

The Supplier shall define the focusing ranges and allowable minimum
distance in accordance with the layout at site.

In normal operation, the job site camera provides monitoring of the
construction sites. For full coverage of the cameras, the job site cameras
shall be installed in an elevated area within the site while is out of reach of the
construction equipment. It shall include supports and mounting poles (if
required) for the ease of the installation.

The job site cameras must have the functionality and adaptability in the
construction site. It shall have at least 100% reliability without affecting the
implementation.
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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.

EW-13.3 Technical Requirements

a. Type : Time-Lapse Camera
b. Quantity : As specified
in the SOR
c. Control Display :  Thin-Film-Transistor {TFT)
Liquid Crystal Display (LCD)
d. Image Sensor Resolution : Atleast 1.3
Megapixel CMOS
e. View Angle : Atleast 110 degrees
f. Still Image Resolution : 1280 x 720
g. Time Lapse Interval : Every 15 minutes/
User-programmable
h. Battery Type »  Standard AA or AAA Size
Alkaline Batteries
i. Battery Life At least 120 days of
image recording
j- Additional Batteries .
(Spare) Required
k. Enclosure : IP64 compliant
I. Storage Memory : SDHC
m. Storage Capacity : 32 GB
n. Additional Storage : At least Two (2)
(Spare) 32GB SDHC Storage

When the installation of the job site cameras is completed, the operation and
safekeeping shall be turnover to NPC.

The Supplier shall provide sufficient number of spare alkaline batteries to
operate the construction cameras through the entire contract duration. In case
of contract extension, the required additional batteries shall also be provided
until contract completion at no additional cost to NPC.

NATIONAL POWER CORPORATION m Vi-EW-49



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS., ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREA IN BUCUTUA I5., BANGUINGUI, SULU

SECTION VI - TECHNICAL SPECIFICATIONS MizP21Z12775¢e

EW-14.0

EW-14.1

EW-14.2

EW-14.3

DATA AND DOCUMENTATION REQUIREMENTS

Supplier-furnished data and information shall be guaranteed performance
data, predicled performance, interface requirements and construction
features of all Supplier's fumished equipment. The accuracy of such
information and its compatibility with overall performance requirements
specified by NPC are the sole responsibility of the Supplier.

Data and Information to be Submitted with the Proposal

Supplier shall furnish with his proposal the filled-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.

Data and Information to be Submitted During Post Qualification

Supplier shall furnish during the post qualification the filled-in Section E-3.0 to
E-12.0 of the Technical Data Sheets.

Filled-out data by the Supplier shall only serve as reference by NPC for the
review and approva! of brochures/drawings during implementation stage.

Data and Information to be Submitted During Implementation

The following shall be the full technical data requirement of equipment
indicated in Section E-1.0 to E-12.0 of the Technical Data Sheets which shall
be submitted by the Supplier together with Manufacturer’s brochure/drawings
during the Implementation stage.

1.0 AC GENERATOR

. PC i
Item Description Requhilrements Sugp;ltl:r‘s
AC Generator
E-1.1 | Manufacturer By Supplier
E-1.2 | Place of Manufacture By Supplier
E-1.3 | Generator Model By Supplier
E-1.4 | Type Rotating

Field Synchronous
AC Generator,

PMG Type with AVR
E-1.5 [ Minimum Rated Power
Output at 0.8 Power
Factor, KW 100
E-1.6 | Duty/ Operation Continuous
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BIO DOCUMENTS

SUPPLY,

DELVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREA IN BUCUTUA IS, BANGUINGU!, SULY

SECTION V1 —- TECHNICAL SPECIFICATIONS MizP2121277Se
NPC Supplier's
Item Description Requirements Data
E-1.7 | Overload Capability 10% of rated
power output
E-1.8 | Rated Voltage, V 480
E-1.9 | Frequency, Hz 60
E-1.10 | No. of Phase 3
E-1.11 | Winding Pitch 213
E-1.12 | Rated Speed 1800
£-1.13] Insulation Class Class H shall be used
for both the armature
and field windings
E-1.14 | Temperature Rise Class F at rated load
E-1.15{ Generator Winding Wye connection
Connection with neutral
E-1.16 | Number of Leads 6
E-1.17 | No. of Pole By Supplier
E-1.18 | No. of Bearing By Supplier
E-1.19 | Allowable Voltage At the rated kVA,
Variations frequency, voltage
and power factor, the
generator can operate
satisfactorily though
the terminal voltage
may vary at + 5.0% of
rated value
E-1.20 | Winding Temperature
Detector Required
E-1.21| Space Heater Required
E-1.22| Efficiency
a. 100% Load > 85%
b. 75% Load Manufacturer's Data
E-1.23] Guaranteed Losses at
100% rated kVA at
0.8 PF Manufacturer's Data
E-1.24 | Guaranteed Losses at
75% rated kVA at
0.8 PF Manufacturer’s Data
E-1.25 | Damper Winding To be provided
E-1.26 | Telephone Interference | THF is better than 2%
E-1.27 | Radio Interference Equipped with RFI
suppression
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B8ID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREA IN BUCUTUA IS., BANGUINGUI, SULU

SECTION V1 - TECHNICAL SPECIFICATIONS MizP2121277Se
. NPC Supplier's
ltem Description Requirements Data
E-1.28 | Designed to withstand a
momentary excess
current of 1.5 times of
rated current for not less
than 2 min. Yes
E-1.29 | Over speed 1.2 times the rated
speed for 2 min.
E-1.30| Overload Capacity and 10%, for max of 1 hr,
Duration in every 12 hrs,
E-1.31| Cooling System Totally Enclosed air
cooled
E-1.32| Protection Class P23
E-1.33 | Sustained Short Circuit
Capability Yes
Excitation System
E-1.34 | Type Brushless, Separately
Excited, Permanent
Magnetic Generator
(PMG) or equivalent
Automatic Voltage Regulator {AVR)
E-1.35 | Manufacturer By Supplier
E-1.36 | Place of Manufacture By Supplier
E-1.37 | Model By Supplier
E-1.38| Type Digital
a. Capable for Paralle!
Operation Yes
E-1.39| Input Requirements Manufacturer’s Data
E-1.40 | Continuous Output Manufacturer’s Data
E-1.41| Regulation, % + 0.5% in steady state
with rapid response
time
E-1.42 | Response Time, ms Manufacturer's Data
Test and Experience Requirements
E-1.43| Test Requirement
a. Routine Test to be
Performed Yes
b. Certified Design and
Routine Test Reports
to be submitted Yes
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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 X 100 Kw MODULAR DIESEL
GENSETS, ASSQCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREA IN BUCUTUAIS., BANGUINGUI, SULU

SECTION VI — TECHNICAL SPECIFICATIONS MizP21Z1277Se

2.0 GENERATOR TRANSFORMER

. NPC Supplier's
Item Description Requirements 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
E-2.5 [ No. of Phase 3
E-2.6 | Rated Voltage
a. Primary, kV 0.48
b. Secondary, kV 13.8
E-2.7 | Transformer
Guaranteed Losses at
Rated kVA, Voltage,
Frequency and
Temperature
a. No-Load Losses,
Woatls By Supplier
b. Load Losses, Watis By Supplier
c. Total Losses (a+b),
Watts By Supplier
E-2.8 | Type of Cooling ONAN
E-2.98 | Type Two-winding
Transformer
E-2.10( Class QCutdoor
E-2.11| Percent Overload, % 10
E-2.12| Type of Overload In accordance to IEC
Capability ' 60354 normal cyclic
loading
E-2.13 | Temperature
a. Ambient Temperature 40°C
| b. Temperature Rise 65 °C
E-2.14| Neutral Solidly ground
E-2.15 | Winding Connections
a. H-Winding Wye with Neutral
b. X-Winding Delta
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BID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION, TEST AND

COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREA IN BUCUTUA IS., BANGUINGUIL, SULU

SECTION VI - TECHNICAL SPECIFICATIONS MizP2121277Se
. NPC Supplier's
ltem Description Requirements Data
E-2.16 | Insulation Level
E-2.17 | Nominal Voltage
Level (kV)
a. H-Winding 13.8
b. X-Winding 0.48
E-2.18 | Highest Voltage
Level {kV}
a. H-Winding 15
b. X-Winding 1.2
E-2.19 | Basic Impulse Level
(kV)
a. H-Winding 85
b. X-Winding 30
E-2.20 | Winding Material 100% Copper
E-2.21| Vector Group YNd11
E-2.22| % !mpedance at
Rated MVA Manufacturer's Data
E-2.23| Average Audio Sound
Level not more than, dB Refer to Table
when measure in at the | specified under TS-
factory in accordance | EW-5.3.8 (ANSIIEEE
with {specify applied C57.12.90 or
standard} IEC 60076-10}
E-2.24 | Short Circuit Capability In accordance to
ANS! C57.12-2000
E-2.25 | Bushing
High Voltage and
Neutral Terminal
a. Rated Current To match VA rating
plus overload
b. Insulation Class 15
c. BlLinkV 110
d. Standard Used IEC 60137
e. Creepage length, mm 465
f. Color Brown
E-2.26 | Cooling
a. Cooling Medium Air and Oil
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BID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREA N BUCUTUA IS, BANGUINGUI, SULY

SECTION V1 - TECHNICAL SPECIFICATIONS

MizP2121277Se

item

Description

NPC
Requirements

Supplier's
Data

b. Temperature

b.1 Temperature of
cooling air, not to
exceed

40°C

b.2 Average
temperature of
the cooling air

30°C

E-2.27

Temperature Indicator

a. Supply of dial

type winding
temperature indicator
mounted on the
transformer for top oil
and hot spot
temperature

Yes

E-2.28

Sudden Pressure Relay

Required

E-2.29

Taps

13.8 KV £ 2x2.5%

E-2.30

Transformer Protection

As shown on the
Single Line Diagram

E-2.31

Insulating Oil

a. Insulating Qil shall be

mineral cil in
accordance with
ASTM D3487

Yes

. Additional Properties

b.1 Min. Flash Point,
°C (ASTM D92)

145

b.2 Pour peint, max
°C {not higher
than

-40

b.3 Kinematic,
Viscosity at 40°C

Max. 12

b.4 Elect. Breakdown
limit (IEC 60156)

Min. 30

. Polychlorinated

Biphenyls (PCBs)
free

Yes

. Oil Test Results shall

be submitted to NPC
(PCB analysis and
Electrical & Physical
Test)

Yes
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BID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREA IN BUCUTUAIS., BANGUINGUI, SULU

SECTION VI - TECHNICAL SPECIFICATIONS MizP2121277Se
. NPC Supplier’s
Item Description Requirements Data
E-2.32 | Weight of OIl, kg Manufacturer's Data
E-2.33 | Total Weight, kg Manufacturer's Data
E-2.34 | Dimension Manufacturer's Data
E-2.35| Ground Terminal Suitable for 100 mm?
Connection copper conductor
E-2.36 | Test Requirements
a. Certified Design and
Routine Test Reports
to be submitted Yes
b. Routine Tests to be
Performed Yes
3.0 GENERATOR CONTROL AND PROTECTION PANEL
. NPC Supplier's
Item Description Requirements Data
E-3.1 | Manufacturer By Supplier
E-3.2 |Each GCPP to be
supplied shall be
equipped with metering,
status, alarm and trip
indication light,
synchronizing devices,
protection relays as
shown on the bid
drawing Yes
E-3.3 | Class (indoor, outdoor) Indoor
E-3.4 | Generator Circuit
Breaker
a. Manufacturer By Supplier
b. Model By Supplier
c. Continuous Current Refer to
Rating 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
NATIONAL POWER CORPORATION VIEEW-56

LD




BID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSCCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREA IN BUCUTUAIS,, BANGUINGUI, SULU

SECTION Vi - TECHNICAL SPECIFICATIONS MizP21Z1277Se
. e NPC Supplier's
ltem Description Requirements Data
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. Weight, kg Manufacturer's Data
f. All materials are non-
hygroscopic to
prevent fungus
growth Yes
g. The GCPP shall be
provided w/
nameplate Yes
h. An outline drawing
showing details of the
GCPP enclosure
including its
companents as
shown on the bid
drawing shall be
furnished by the
Supplier for approval
of NPC Yes
E-3.6 | Programmable Logic
Controller Included
E-3.7 { Metering System
The metering device to
be provided shall
consists of the following: Yes
a. Ammeter Included
b. Voltmeter Included
c. Watt-Hour meter Included
d. Power Factor Meter Included
e. Frequency Included
f. kW Included
0. kVAR Included
h. Running Hour meter Included
i. Alternator Winding
Temperature Included
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BID DOCUMENTS

SUPPLY,

DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATEDR ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREA IN BUCUTUA IS., BANGUINGU!, SULU

SECTION VI - TECHNICAL SPECIFICATIONS

MizP21212775e

Item

Description

NPC
Requirements

Supplier's
Data

j- Other engine
metering required as
specified in
Mechanical
Specifications

Included

E-3.8

Monitoring System

a. An Annunciator
Window with
Common Audio
Alarm & Trip
indication for;

a.1.Monitoring of
abnormal
conditions during
operation of the
system including
generator &
transformer
protective devices

Included

a.2.Detection of
alternator winding
temperature

Included

b. Data Logger and
Event Recorder

{ncluded

¢. User Programmable
Fault Reports

Included

d. PLC Failure, Circuit

Breaker Status (On,
OFF, Trip), Engine
Start/Stop, etc.

Yes

e. Other engine
monitoring required in
M.2k of the MW-TDS
shall be included in
the GCPP

Yes

E-3.9

Synchronizing System

a. Synchronizing device
for Auto and manual
synchronization

Yes
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8!D DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEWY
AREA IN BUCUTUAIS., BANGUINGUI, SULU

SECTION VI - TECHNICAL SPECIFICATIONS MizP2121277Se
. NPC Supplier's
Item Description Requirements Data
b. GCPP  shall be
equipped with
protection relays to
provide signal and
alarm to protect the
D/G set from damage
during fault Yes
E-3.10| The  Supplier shall
provide all the required
Generator  Protection
devices for the all the
D/IG  set ratings as
shown on the Single
Line diagram Yes
E-3.11| Test Requirement
a. Routine Test to be
Performed Yes
b. Certified Routine Test
Reports to be
Submitted Yes
4.0 STATION SERVICE TRANSFORMER
- NPC Supplier's
Item Description Requirements Data
E-4.1 | Manufacturer By Supplier
E-4.2 | Transformer Model By Supplier
E-4.3 | Minimum Rated
Capacity, kVA 15
E-4.4 | No. of Phase One (1)
E-4.5 | Rated Voltage
a. Primary, kV 7.97
b. Secondary, kV 0.24
E-4.6 | Type of Cooling ONAN
E-4.7 | Type of Qil Minerai Oil with its
electrical & chemical
characteristics is
compliant with IEC
and is Polychlorinated
Biphenyls (PCB) free
E-4.8 | Type (specify 3-
winding, 2-winding,
auto-transformer) 2-winding
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BID DOCUMENTS

SUPPLY,

DELWVERY,

INSTALLATION,

TEST AND

COMMISSIONING QF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREA IN BUCUTUA IS., BANGUINGUI, SULD

SECTION VI — TECHNICAL SPECIFICATIONS MizP2121277Se
Item Description Requ':rl:;ents Su%ﬁlti:r’s
E-4.9 | Temperature

a. Ambient Temperature 40°C
b. Temperature Rise 65°C
E-4.10| Insulation Level
Nominal Voltage
Level {kV)
a. H-Winding 7.97
b. X-Winding 0.24
Basic Impulse Level
(kV)
a. H-Winding 95
b. X-Winding 30
E-4.11| Polarity Additive
E-4.12| Winding Material 100% Copper
E-4.13| No. of Bushing One (1)
E-4.14| Bushing Material Porcelain
E-4.15| % Impedance at Rated
kVA 2
E-4.16| Tap Changer No-Load
E-4.17 | Tap Range 7.97kV12x25%
E-4.18| Efficiency 97%
E-4.19| Weight of oil, kg Manufacturer's Data
E-4.20| Total Weight, kg Manufacturer’s Data
E-4.21| Transformer mounting
brackets including bolts,
nuts, etc. Included
E-4.22] Test Requirements
a. Routine Test to be
performed Yes
b. Certified Routine Test
Reports to be
submitted Yes
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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION QOF NEW
AREA IN BUCUTUA IS., BANGUINGUI, SULL

SECTION VI — TECHNICAL SPECIFICATIONS MizP2121277Se
5.0 POWER, CONTROL & INSTRUMENTATION CABLE
ltem Description Req u'iqrztr:ne nts Su%};ltiae s
15kV Power Cable
E-5.1 | Manufacturer By Supplier
E-5.2 | Continuous curent
carrying capacity of
conductor at 90°C
Operating Temperature Manufacturer’s Data
E-5.3 | Conductor Cross- Refer to
Section, mm? Single Line Diagram
E-5.4 | Type of cable Single Core
E-5.5 | Conductor Material Annealed Copper
E-5.6 | Max. Outside
Diameter, mm Manufacturer's Data
E-5.7 Conductor Shape Stra(n-:llzi(;ucllavqlire
E-5.8 | Conductor Material Annealed Copper
E-5.9 | Insulation
a. Material polygtrr?;l:r?g IE?(?.PE)
b. Thickness, mm >4.0
E-5.10| Quter covering/Jacket
a. Material PVC Sheath Jacketing
b. Thickness, mm Manufacturer's Data
c. Termite  Protection
Required Yes
E-5.11( Shielded {yes, no) Yes
a. Type of Shielding Copper Tape Screen
E-5.12| Provided with Filler and
Binder Tape Yes
600V Power, Instrumentation and Contro! Cable
E-5.13} Manufacturer By Supplier
E-5.14] Type
a. Power THHN/THWN-2
b. Control &
Instrumentation Royal Cord
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8ID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION, TEST AND

COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREA IN BUCUTUA IS, BANGUINGUI, SULU

SECTION VI - TECHNICAL SPECIFICATIONS MizP2121277Se
o NPC Supplier’s
ltem Description Requirements Data
E-5.15| Continuous current
carrying capacity of
conductor at 75°C
Operating Temperature
Refer to
a. THHN/THWN-2 Single Line Diagram
b. Royal Cord By Supplier
E-5.16| Conductor Material Annealed Copper
E-5.17 Conductor Shape Circular Stranded
Conductors
E-5.18 . Lead Free,
Type of Insulation UL-listed PVC
E-5.19 Qil, Chemical and
. Abrasion Resistant
Outer covering/Jacket Tough Polyamide
{Nylon)
E-5.20| Meets ASTM, UL 83 &
1063, and PNS 35
Specifications and
requirements of PEC Yes
6.0 BUS CONDUCTOR AND HARDWARE
_ NPC Supplier's
Item Description Requirements Data
Stranded Conductor Requirements
E-6.1 | Manufacturer By Supplier
E-6.2 | Type designation Aluminum Conductor
Steel Reinforced
{ACSR)
E-6.3 | Code Name By Supplier
E-6.4 | Conductor size Refer to
Single Line Diagram
E-6.5 | Voltage Rating. kV 15
E-6.6 | Ampacity, A 270
E-6.7 | Outer Layers
a. Material Aluminum
b. Stranding No. 6
c. Calculated Cross-
sectional Area, mm? Manufacturer's Data
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SUPPLY,

DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREA IN BUCUTUAIS,, BANGUINGU!, SULU

LD

SECTION V1~ TECHNICAL $PECIFICATIONS MizP2121277Se
. NPC Supplier's
Item Description Requirements Data
d. Coefficient of
Elongation (/°C) Manufacturer's Data
E-6.8 | Core
a. Material Galvanized Steel
b. Stranding No. 1
¢. Caleculated Cross-
sectional Area, mm? Manufacturer's Data
d. Coefficient of
Elongation (/°C) Manufacturer's Data
E-6.9 | Conductor Coefficient of
Linear Expansion (/°C) Manufacturer's Data
Conductor Hardware
E-6.10| Tension Clamp
a. Type Bolted, U-Bolt
b. Material of Body Aluminum Alloy
£-6.11| Connectors
a. Type Wedge pressure
clamp for stranded
conductor connection
b. Angle and T- Wedge pressure
connectors type clamp for stranded
conductor connection
7.0 GROUNDING SYSTEM
. NPC Supplier's
Item Description Requirements Data
Grounding Grid Design Criteria
E-7.1 | Fault duration, sec. 3
E-7.2 | Total fault level
(line to ground), kA 8
E-7.3 | Ground mat design
resistance 5 Ohms {max.)
E-7.4 | Grounding connection Exothermic
E-7.5 | Permissible temperature
rise of grid copper
conductor, °C 300
E-7.6 | Grid conductor
a. Manufacturer By Supplier
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SECTION VI - TECHNICAL

SUPPLY,

DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREA IN BUCUTUA IS, BANGUINGUI, SULY

SPECIFICATIONS

MizP21212775e

: . NPC Supplier's
Item Description Requirements Data
b. Minimum Size, mm? 100
c. Material tin-annealed copper
stranded conductor
(bare)
E-7.7 | Burial depth of grid
conductor below finished
grade, m 0.6
Equipment Grounding
E-7.8 | Bonding Conductor
(riser)
a. Manufacturer By Supplier
b. Size, mm? 100, 50 & 22
c. Material Tin-annealed copper
stranded conductor
with 1.2kV PVC
insulation
E-7.9 | Ground Rod
a. Manufacturer By Supplier
b. Type Copper Rod
c. Diameter, mm >18mm
d. Length/section, m 23m
8.0 LIGHTNING PROTECTION SYSTEM
] NPC Supplier's
Itemn Description Requirements Data
Lightning Protection
E-8.1 | Manufacturer By Supplier
Lightning Rod
E-8.2 | Material Copper
E-8.3 | Length, mm 2000
E-8.4 | Minimum Diameter, mm 19
Down Conductor
E-8.5 | Type Insulated Copper
Conductor
E-8.6 | Minimum Cross-Section
Area 55 mm?
E-8.7 | Overall Diameter, mm Manufacturer's Dalta
NATIONAL POWER CORPORATION VIEW-64

M)l




BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW

AREA IN BUCUTUA 13., BANGUINGUI, SULU

SECTION Vi — TECHNICAL SPECIFICATIONS MizP21212775e
- - NPC Supplier's

Item Description Requirements Data
E-8.8 | Insulation Material PVC
E-8.9 | Weight {kg/meter) Manufacturer's Data
Accessories
E-8.10 | Support Pipe, Download

Clamp, Terminal Lug,

Guy Wire, PVC conduit,

etc. Yes

9.0 AUTOMATIC CIRCUIT RECLOSER
. NPC Supplier’s
Item Description Requirements Data
E-9.1 | Manufacturer By Supplier
E-9.2 | Place of Manufacture By Supplier
E-9.3 | Type Solid Dielectric
Vacuum Interrupter

E-9.4 | Phase 3
E-9.5 | Rated Frequency, Hz 60
E-9.6 | Nominal Rated Voltage, kV 13.8
E-9.7 | Maximum Rated Voltage,

kv By Supplier
E-9.8 | Rated Normal Current

{Min.) 800
E-9.9 | CT Ratio Multi-Ratio
E-9.10| Rated Symmetrical

Interrupting Current at

rated Voltage 12 kA
E-9.11| Rated Short Time Current

for 3 secs. 12 kA
E-9.12| Rated Making Current

(RMS) 12 kA
E-9.13| Rated 1 min. power

frequency withstand

between phase and earth

(min.) 50 kV
E-9.14/| Interrupting Medium Vacuum
E-9.15| Insulation Medium Cycloaliphatic epoxy

or equivalent

E-9.16| Rated Operating Sequence

(total number of

trips/counts to lock out) 4

VI-EW.65
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SUPPLY,

DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREA IN BUCUTUAIS., BANGUINGUI, SULY

SECTION VI - TECHNICAL SPECIFICATIONS

MizP21212775e

o e NPC Supplier's
Item Description Requirements Data
E-2.17| Current Sensing By Supplier
E-9.18| Voltage Sensing By Supplier
E-9.19| Mechanical Life - minimum
number of closefopen
operations — without
inspection 20000
E-9.20| HV Bushing Creepage
Distance (min.) 500 mm
E-9.21| Spare Control
Cabinet/Panel to be
provided Atleast 3
E-9.22| Min. length of umbilical
(multi-core) cable to be
provided Atleast 20 m
E-9.23| AC Supply 240 Volts
E-9.24| DC Supply
a. Voltage By Supplier
b. Make of Batteries By Supplier
c. Type Re-chargeable
sealed lead-acid
battery
d. Capacity By Supplier
e. Battery Operating Time
after Loss of AC supply 72 hours
f. No. of reclose
sequences
possible within 36 hours
after the loss of ac supply By Supplier
E-9.25{ Manual “Open-Close”
Functionality with Operator
Hook Stick Required
E-9.26 | Controller
E-9.27( a. Type Electronic type
equipped with
advance protection,
metering, control
and communication
in an individual
module arranged
within the
compartment
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SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATICN OF NEW
AREA IN BUCUTUAIS,, BANGUINGU, SULY

SECTION VI - TECHNICAL SPECIFICATIONS MizP2121277Se
. NPC Supplier's
Item Description Requirements Data

Protection Features

a. Directional Overcurrent
and Earth Fault

Protection Yes
b. Instantaneous/Time

Overcurrent Yes
c. Under and Over Voltage Yes

d. Under and Qver
Frequency (pick-up

setting
range of 45 — 65 Hz) Yes
e. Cold Load Pick-up
Element Yes
f. Inrush Restraint
Element Yes
g. Auto Reclosing
Element Yes
E-9.28| Monitoring/Metering
Functions Yes
E-9.29( Data Records
a. Sequence of Event
(Up to 5000 events can
be stored) Yes
b. Fault and Disturbance
Records Yes
¢. Load Profile Yes
E-9.30 Communication Interface RS 232/ RS 485
E-9.31( No. of trips to lock-out Upto 4
E-9.32( Rated Duty Cycle 0-0.1s
C0O-1s-CO-1s-CO
E-9.33| Controller Cubicle Degree '

of protection IP 65

I E-9.34

Fault Indicator Type
FLA3.1 for overhead lines
to be integrated with the
control cubicle To be provided

E-9.35

Buzzer Alarm Trip,
Open/Close Alarm
Indications To be provided
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BID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION.,

TEST AND

COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREA IN BUCUTUAIS,, BANGUINGUI, SULY

SECTION V1 - TECHNICAL SPECIFICATIONS

MizP21212775¢a

_n NPC Supplier's
Item Description Requirements Data
E-9.36| Bird Guard for insulation
protection between the load
side and line side, Units 6
E-9.37| Total Weight, kg By Supplier
Other Technical Requirements
E-9.38} Programming
(Configuration) and
Maintenance Human-
Machine Interface
equipped w/ Operating and
Configuration Editor
Software Program to be
provided Yes
a. Type PC Compatible
Notebook Computer/
Laptop
1. No. of Units to be
supplied 1 per unit
b. Hardware
1. Processor Ryzen 7 or Higher
2. Clock Frequency, MHz 3200
3. RAM Capacity, GB 32
4. Hard Disk Capacity,
TB 2 or Higher
5. Video Card Capacily GTX 1660 Super
or Higher
6. Optical Drive DVD £ RW
7. Display 15" LCD Color
Monitor
8. Audio System Built-in Stereo
Speakers
c. Software
1. Operating System Licensed Windows
10 Pro with back-up
CDROM bundled
with latest version of
MS Office and
reference manuals
2. Communication Stack OSI-TCP/IP
3. Configuration Tools Provided with back-
up copy
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BID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREA IN BUCUTUA 15., BANGUINGUI, SULU

SECTION VI = TECHNICAL SPECIFICATIONS MizP2121277Se
. et NPC Supplier's
Item Description Requirements Data
4. Testing, Maintenance
and Diagnostic Provided with back-
Software up copy
d. Peripheral Connectivity
1. Communication 1x9-pin RS232 &
Interface (1/Q) 1x25-pin ECP/EPP
parallel ports,
1xUSB 3.0 ports,
keyboard& Mouse
port, VGA port,
DP interface,
phone line-in,
microphone-in ports
and DC jack for
power adapter
e. Keyboard Built-in
Mouse Wired Optical Mouse
g. Power Adaptor 100 - 240V full range
50 - 60Hz
h. Battery Li-ion Battery Pack,
At least 4-5hrs
rundown battery life
with APM
E-9.39| Operating and
Configuration Editor
Software Program
a. All system software and
configuration editor
software program
including licenses and
instruction manuals To be provided
E-9.40] Test Requirement
1. Design and Routine
Tests
Reports required Yes
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e8Io DOCUMENTS

SUPPLY,

GELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREA IN BUCUTUA I5., BANGUINGUI, SULU

SECTION VI — TECHNICAL SPECIFICATIONS

MizP21Z212775e

10.0 FUSE DISCONNECT SWITCH WITH LIGHTNING ARRESTER

COMBINATION
o NPC Supplier's
Item Description Requirements Data
E-10.1 | Manufacturer By Supplier
E-10.2 | Class (indoor, outdoor} Outdoor
E-10.3 | Rated voltage, kV 15
E-10.4 | Nominal system voltage,
kv 13.8
E-10.5 | Frequency, Hz 60
E-10.6 | BIL, kV 110
E-10.7 | Ampere Frame 100
E-10.8 | Interrupting Capacity, kA 10
E-10.9 | Fuse Link
a. Type Universal button
head design
b. Current Rating, A Refer to Single Line
Diagram
E-10.10 | Lightning Arrester
a. Type Metal Oxide Varistor
(MOV), Gapless
b. Rated frequency, Hz 60
c. Nominal system
voltage, kV 13.8
d. Duty cycle voltage
(rating). kVrms 12
e. Maximum Continuous
Operating Voltage
{MCQV), for the
arresters having the
following duty cycle
vollage, kVims 10.2
f. Nominal discharge
current, kA 10
g. Creepage distance,
mm 465
h. Supporting brackets,
bolts, nuts, etc. Yes
NATIONAL POWER CORPORATION VI-EW-70




BID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREA IN BUCUTUA IS, BANGUINGUI, SULU

SECTION V1 - TECHNICAL SPECIFICATIONS MizP21212775e
11.0 KILOWATT-HOUR DEMAND METER
Item Description Requr:r:f;ents Suggltlgr’s
240V Single Phase Kilowatt-Hour Demand Meter
E-11.1 | Manufacturer By Supplier
E-11.2 | Accuracy Class Class 0.3 or Better
E-11.3 | Number of Phase 1
E-11.4 | Wire 2
E-11.5 | Voltage, V 240
E-11.6 | Current Range Class 200
E-11.7 | Frequency, Hz 60
E-11.8 | Register Type LCD
E-11.9 | TOU {Time of Use) Programmable
Ready

E-11.10 | Soft Switches Available
E-11.11 | LCD Display Programmable
E-11.12 | Power Consumption By Supplier
E-11.13 | The Kilowatt-hour meter

to be provided is certified

and approved by ERC Yes
13.8kV Three Phase Kilowatt-Hour Demand Meter
E-11.14 | Manufacturer By Supplier
E-11.15 | Accuracy Class Class 0.3 or Better
E-11.16 | Number of Phase 3
E-11.17 | Wire 4
E-11.18 | Voltage, V 120 - 480
E-11.19 [ Current Range Class 20
E-11.20 | Frequency, Hz 60
E-11.21 | Register Type LCD
E-11.22 | TOU (Time of Use) Programmable

Ready

E-11.23 | Soft Switches Available
E-11.24 | LCD Display Programmable
E-11.25 | Power Consumption Manufacturer's Data
E-11.26 | The Kilowatt-hour meter

to be provided is certified

and approved by ERC Yes
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BID DOCUMENTS

SUPPLY, DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREA IN BUCUTUAIS., BANGUINGU), SULY

SECTION Vi - TECHNICAL SPECIFICATIONS MizP2121277Se
NPC Supplier's
Item Description Requirements Data
E-11.27 | Metering Current
Transformer
a. Class (indoor,
outdoor) Qutdoor
b. Insulation type Full cast epoxy resin
c. Secondary rated
current for all
windings, A 5
d. CT ratio To be based on
protection and
metering
requirements
e. Accuracy class Class 0.3 or better
f. Burden Manufacturer's Data
g. BIL, kV 110
E-11.28 | Metering Voltage
Transformer
a. Class (indoor, indeor) Qutdoor
b. Highest continuous
operating voltage of
VTs, kV 15
c. Nominal voltage of
VT, kV 13.8
d. Rated secondary
voltage, V 120
e. Insulation type Full cast epoxy resin
f. Accuracy class Class 0.3 or Better
g. Burden Manufacturer's Data
h. BIL, kV 110
12.0 JOB SITE CAMERAS
. NPC Supplier's
Item Description Requirements Data
E-12.1 | Manufacturer By Supplier
E-12.2 | Type Time-Lapse Camera
E-12.3 | Quantity As specified in the
SOR/BOQ
E-12.4 | Control Display Thin-Film-Transistor
(TFT)
Liquid Crystal Display
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BID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREA IN BUCUTUA IS, BANGUINGUI, SULU

SECTION VI — TECHNICAL SPECIFICATIONS MizP2121277Se
NPC Supplier’s
ltem Description Requirements Data
(LCD)
E-12.5 | Image Sensor Resolution Atleast 1.3
Megapixel CMOS
E-12.6 | View Angle At least 110 degrees
viewing angle
E-12.7 | Still Image Resolution 1280 x 720
E-12.8 | Time Lapse Interval Every 15 minutes/
User-programmable
E-12.9 | Battery Type Standard AA
or AAA Size
Alkaline Batteries
E-12.10 | Battery Life At least 120 days of
image recording
E-12.11 | Additional Battery (Spare) Required
E-12.12 | Enclosure P64 compliant
E-12.13 [ Storage Memory SDHC
E-12.14 | Storage Capacity 32GB
E-12.15 | Additional Storage At least Two (2)
{Spare) 32(B SDHC Storage
13.0 SPARE PARTS AND TOOLS
Item Description 2 Qty. * Unit Price T9tal2
Price
E-13.1| Generator Circuit
Breaker for Generator
Contro!l & Protection
Panel 1 set
E-13.2| Telescopic Hot Stick with
Tip Lock Features,
Material: Epoxy glass
Minimum Length: 35 ft.
No. of Sections: 8 1 set
E-13.3] Lineman's Rubber
Gloves
Size; 14"
Maximum Usage: 17,000
Volts 2 pairs
E-13.4| Lineman's Belt
Maximum Length:42"
Minimum Length: 34"
D-to-D distance: 56 cm
Center Hole: 38" 1 set
E-13.5| Positioning Strap, Nylon
Maximum Length: 2.0m
Minimum Length: 1.3m 1 set
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BID DOCUMENTS SUFPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 2 X 100 KW MODULAR DIESEL
GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR ELECTRIFICATION OF NEW
AREA IN BUCUTUA IS, BANGUINGUI, SULUY

SECTION VI - TECHNICAL SPECIFICATIONS MizP2121277Se
. o Bt Total
Item Description 3 Qty. 1 Unit Price Price 2

Adjustable Range; 0.7m

E-13.6( Heavy Duty Hard Hat

with strap & NPC

(Passed Safety
Standard) 3 pes

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).

EW-15.0 MEASUREMENT OF PAYMENT

Measurement of payment for all electrical works shall be based on the bid
price of each item as shown in the Schedule of Requirements — Electrical
Works, Section Vil of the Tender Documents. The cost of each item shall
cover all works required and described in the pertinent provisions of the
specifications.
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BID DOCUMENTS 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,

BANGUINGUS, SULY
SECTION VI - TECHN!CAL SPECIFICATIONS MinP21212775e
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BID DOCUMENTS

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

SECTION VI - TECHNICAL SPECIFICATIONS MinP2121277Se
PART Il - 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 N-TDS(MW)-2
M-2.0 Fuel Consumption Form for Diese! Generating Set N-TDS(MW)-4
Annex Letter of Authorization and Guarantee Statement either from: 1) Attachment
A Original Equipment Manufacturer (OEM) or 2) Licensee/Agreement | As Annex A.1
from OEM as a Licensee or 3) Authorized Distributor/Dealer
{(accompanied by a Certificate of Authorized
Distributorship/Dealership from the OEM/Licensee of the OEM). If
from the Licensee, a Certification from the OEM as a Licensee or the
Licensee agreement must also be submitted), for the Diesel
Generating Sets.
Annex “Diesel Generating Set (Engine + AC Generator} Performance Curve” Attachment
A2 @ Reference Site Conditions issued by the [ As Annex A.2
Manufacturer/Assembler/Integrator (duly signed with full name) of
the Diesel Generating Set Model/Type being offered
Annex “Engine Performance Curve” @ Reference Site Conditions issued by Attachment
A3 the Diesel Engine Manufacturer or Diesel Generating Set | AsAnnexA.3
Manufacturer/Assembler/Integrator (duly signed with full name) for
the Diesel Engine Model/Type being offered

DOCUMENTS TO BE SUBMITTED DURING POST QUALIFICATION BUT NOT

LIMITED TO:
M-3.0 Diesel Engine H-TDS(MW)-5
M-4.0 Spare Parts I-TDS(MW)-6
M-4.1 | Spare Parts per Unit of 100 kW DG Set During the Warranty Period | II-TDS(MW)-6
M-4.2 Spare Parts per Total Units of 100 kW DG Sets Supplied and to be | W-TOS(MW)-7
Delivered at Bucutua DPP
M-5.0 | Standard/Special Tools H-TDS(MW)-8
M-5.1 | Standard/Special Tools per Total Units of 100 kW DG Set Supplied | '-TDS(MW)-8
and Delivered at Bucutua DPP
M-5.2 Miscellaneous Tools to be Supplied and Delivered at Bucutua DPP | [II-TDS(MW)-9

NATIONAL POWER CORPORATION m‘f; VI-TDS(MWH




8ID DOCUMENTS

SECTION VI — TECHNICAL SPECIFICATIONS

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

MinP21212773e

TABLE OF CONTENTS (Cont'd.....)

SECTION

DESCRIPTION

LIMITED TO:

PAGE

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT

M-6.0

1SO 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 mode! of Diesel
Generating Set from any of the following internationally
recognized certifying body/organization:

a) Canadian Standard Association (CSA)
b) Underwriter’s Laboratories (UL)

¢} 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's/Assembler’s General Data, Catalogue and Brochures
of model/type of equipment offered and published as standard products
for the Diesel Generator Set which contain the following information:

a) Manufacturer/Assembler

b} Model/Type

c} Prime Rated Power

d) Voltage

e) Power Factor

f} Frequency

g) Rated Speed

h) Arrangement & Number of Cylinders

M-10.0

Technical Data for Engine and Auxiliaries (See Attached Forms)

II-TDS(MW)-13

M-11.0

Supplier/Manufacturer/Assembler  Drawings, Brochures,
instruction Manuals and other Documents as specified in
Clause GW-6.3 and other relevant Clauses of the Technical
Specifications

NATIONAL POWER CORPORATION

VI-TDS(MW )-ii




BID DOCUMENTS ’ 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,
BANGUINGU!, SULU

SECTION VI - TECHNICAL SPECIFICATIONS MinP21Z212775e

PART Il - 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

1. The Bidder shall complete this technical data sheet and submit the filled-up forms
with the technical proposal. The Bidder shall use additional sheets as necessary for
any other additional information following the format shown herein or by reproducing
the same,

2. The data required are technical features and characteristics of the Equipment to be
provided by the bidder. Bidder's proposal shall at least be equal or superior to the
requirements specified by NPC,

3. Deviation from the requirements indicated in the technical data sheets M-1.0, M-2.0
and non-submission of the required documents listed as Annexes A.1, A.2 and A.3
shall be ground for disqualification.

4. All data and information shall be in English language.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m} VI-TDS{MW}-1
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BID DOC

UMENTS

SUPPLY, DEL\VERY,

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, SULY

SECTION VI - TECHNICAL SPECIFICATIONS MinP2121277Se
M-1.0 DIESEL ENGINE-GENERATOR AND ASSOCIATED
EQUIPMENT DATA SUMMARY
ITEM DESCRIPTION NPC REQUIREMENT | SUPPLIER’'S DATA
M-1.1 | DG Set (Diesel Engine + AC Designed, manufactured &
Generator) - PRIME DUTY * fested in compliance with the
latest version of the standards*
listed below, mounted on heavy
duty steel baseframe with anti-
vibration pads contained in a
sound attenuated &
weatherproof enclosure
M-1.2 | Manufacturer/Assembler/integrator of .
DG Set being offered By Supplier
M-1.3 [ Brand Name of DG Set being offered By Supplier
M-14 Model of DG Set being offered By Supplier
M-1.5 DG Set ManufacturerfAssembler/ 5
Integrator Experience, Year
M-1.6 DG Set Guaranteed Prime Rated . .
Power at Reference Site Conditions* 100 minimurm
& 0.8 Power Factor, kW
M-1.7 |D/G set Guaranteed Fuel Rate at
Required DG Set Prime Power Qutput 0.30 {max)
and at Reference Site Conditions, 100
% Rated Load, lifkW-hr
M-1.8 | Voltage, V 480 (+ 5%)
M-1.9 Power factor 0.80 {minimum}
M-1.10 [ Frequency, Hz 60
M-1.11 | No. of Phases, @ 3
M-1.12 | Rated Speed, RPM 1800
M-1.13 | Governor electronic
M-1.14_ | Arrangement & Number of Cylinders In- line & Multi-cylinder
M-1.15 | Maximum Sound Pressure Level a5
@ 1-meter distance, dBA
Maximum Permissible NOx,
M-1.16 ma/Nm® 2000 as NO,
Maximum Permissible S0x,
M.1.17 mg/Nm® 700 as SO,
Maximum Permissible CO,
M-1.19 | Particulates, mg/Nm® 200

NOTES: 1. * jEC 60034, IEC 60085, IEC60529, ISO 9001 and ISO 3046

2. Guaranteed Fuel Consumption which is more than the specified maximum value will be ground
for refection of the equipment being offered.

3. Experience less than what Is required wiil be ground for refection of the equipment being

offered.

Name of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION

M)

VI-TDS{MW)-2



BID DOCUMENTS SUPPLY,
COMMISSIONING OF 2 X 100 KW MOBDULAR DIESEL GENSETS,
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT
FOR THE ELECTRIFICATION OF NEW AREA IN BUCUTUA IS,
BANGUINGUI, SULY

DELIVERY.,

INSTALLATION, TEST, AND

SECTION VI - TECHNICAL SPECIFICATIONS MinP21Z12775e
M-1.0 DIESEL ENGINE-GENERATOR AND ASSOCIATED
EQUIPMENT DATA SUMMARY (Cont’d...)
NPC SUPPLIER’'S
ITEM DESCRIPTION REQUIREMENT DATA
M-1.1.20| “Diesel Generating Set (Engine + AC
Generator) Performance Curve” @ Tob
Reference Site Conditions issued by the Submitt dofAtf hment
Manufacturer/Assembler/integrator  (duly | SUe™ E ag zmen
signed with full name) of the Diesel as Annex A.
Generating Set Model/Type being offered
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 | ModelType By Supplier
Engine Prime Brake Power QOutput at .
M-1.2.6 Reference Site Conditions, kWm or BHP By Supplier
M-1.2.7 | “Engine Performance Curve” @ Reference
Site Conditions issued by the Diesel Engine
Manufacturer or Diesel Generating Set _Tobe
Manufacturer/Assembler/integrator  (duly | Submitted/Attachment
signed with full name) for the Diesel Engine as Annex A.3
Model/Type being offered

M-2.0 — FUEL CONSUMPTION FOR DIESEL ENGINE-GENERATOR

SETS
A B** C p* E
DG Set Guaranteed DG Set Guaranteed No. of 1-Year Cost of
Prime Rated Power | Fuel Rate at Required Costof | o erégn B e?:ru elo sto
at Prime Rated Power & at Fuel hg TS % Con i
Reference Site Reference Site e Fe (A x sBume 'OB')
Conditions Conditions yea XL X
(Minimum KW) (liters/kilowatt-hour) (PhPtr) (hrs) (PhP)
100 40.40 3,427
NOTES: %* For evaluation Purposes: The estimated number of operating hours per
year is based on 16 hrs/day operation, 25 days PMS, 10% Outages and
assumed 70% Utilization Factor.
*%  Write the Guaranteed Fuel Rate in three decimal places, Le. 0.270 L/kW-hr.
If Fuel Rate is indicated in more than three decimal places, only the first
three decimal numbers will be considered regardiess of any number
written in the fourth decimal number,
Name of Firm Name & Signature of Representative Designation
VI-TDS(MW)-3
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST, AND
COMMISSIONING OF 2 X 100 KW MODULAR DIESEL GENSETS,
ASSQCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT
FOR THE ELECTRIFICATION OF NEW AREA IN BUCUTUA IS.,
BANGUINGUI, SULU

SECTION VI - TECHNICAL SPECIFICATIONS MinP21Z212775e

PART Il - TECHNICAL DATA SHEETS
MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING POST-QUALIFICATION
{(Sections M-3.0 to M-5.2)

NOTES

1. The Bidder shall complete this technical data sheet and submit the filled-up forms
during the post-qualification which shall only serve as reference for the review and
approval of brochure/drawings during implementation stage. The Bidder shall use
additional sheets as necessary for any other additional information following the format
shown herein or by reproducing the same.

2. The data required are technical features and characteristics of the Equipment to be
provided by the bidder which shall at least be equa! or superior to the requirements
specified by NPC,

3. The lists of Spares and Tools (Items M-4.1 to M-5.2) are preliminary and subject to
changes to conform with the final design and model/brand of the proposed equipment
{per manufacturer's standard).

The Bidder shall indicate "N/A" to the respective items in the said lists {Items M-4.1 to
M-5.2) if found not applicable to the brand/model of the proposed equipment.
However, NPC has the right to ask the Supplier to provide the same or its equivalent if
it is determined as “deemed necessary or standard tool/inherent part or optional item"
during the implementation of the project, checking and review/approval of the final lists
to be submitted by the Supplier during the Contract Stage at no cost to NPC.

4. Non submission of the above documents shall be a ground for disqualification.

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS 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, SULY

SECTION VI — TECHNICAL SPECIFICATIONS MinP21212775e

M-3.0 DIESEL ENGINE

NPC SUPPLIER'S

ITEM DESCRIPTION REQUIREMENT DATA

M-3.1 | DIESEL ENGINE
M-3.1.1 | 1, Manufacturer/Assembler By Supplier

2. Manufacturer's Experience, yr. 10
M-3.1.2 | Place of Manufacture By Supplier
M-3.1.3 | Mode!Type By Supplier
Engine Prime Rated Brake Power at .

M-3.1.4 Reference Site Conditions, kWm or BHP By Supplier
M-3.1.5 { Number of Cylinders By Supplier
M-3.1.6 | Bore and Stroke, mm By Supplier
M-3.1.7 | Piston Displacement, L By Supplier
M-3.1.8 | Piston Speed, m/s By Supplier
M-3.1.9 | Engine Mean Effective Pressure, kg/cm® By Supplier
M-3.1.10 | Compression Ratio By Supplier

. QOverall Dimension of Complete Unit .
M-3.1.11 (mxmxm), L x W x H By Supplier
M-3.1.12 | Maximum Weight of DG Set on Skid, kg By Supplier

B Heat Dissipation including (Generating .
M-3.1.13 set), kd/hr By Supplier
M-3.1.14 | Factory Acceptance Test Yes

Name cf Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI-TDS(MW)-5



BID DOCUMENTS 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

SECTION VI - TECHNICAL SPECIFICATIONS MinP21Z1277Se
M-4.0 SPARE PARTS
M-4.1 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) *

MINIMUM
ITEM DESCRIPTION PART NO. ER'S DATA
QuANTITY** | SUPPLI
M-4.1a | Air Filter Element 6 pcsisize
M<.1b Lube Qil Filter 30
Element pes/size
M-4.1¢ | Fuel Filter Element 15 pesisize
Mot 1d Water Filter 6
Element pcsisize
M-4.1e | Fan Belt 3 pesfsize
M-4.1f | Alternator Belt 3 pes/size
M-4.1g | Coolant 4 gallons
Expected spares to
M-4.1h | be consumed during 1 lot
the performance test
Other spare parts
M-4.1i | recommended by 1 lot
Manufacturer
M-4.1i.1
M-4.11.2
M-4.11.3
M-4.11.4
M-4.1i.5
M-4.1i.6
M-4.1i.7
M-4.1i.8
M-4.11.9
M-41i.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 Ifl-TDS (MW)-4.

**  Quantities may be increased depending on manufacturer's required replacement
intervals.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION mﬂ VI-TDS(MW)-6



BID DOCUMENTS 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

SECTION Vi = TECHNICAL SPECIFICATIONS MinP21Z21277Se

M-4.2 SPARE PARTS PER TOTAL UNITS OF 100 KW DG SET
SUPPLIED AND DELIVERED AT BUCUTUA DPP*

MINIMUM
. SUPPLIE
ITEM DESCRIPTION PART NO QUANTITY** RS DATA
M-4.2a | Fuel Injector Assembly 2 pes
M-4.2b | Top Overhauling Kit 1 set
M-4.2c | Actuator 1 set
Jacket Water Pump
M-4.2d Repair Kit 1 set
M-4.9¢ kli.utbe Oil Pump Repair 1 set
Fan Adaptor &
M-4.2f | Accessories including 2 sets
Bearings
Rocker Gear Cover
M-4.2g Gasket 12 pcs
M-4.2h | Thermostat 1 set
M-4.2i | Lub Qil Pump Switch 1 set
.| Hot Water Temp.
M-4.2] Switch 1 set
M-4.2k | Turbocharger Repair Kit 1 set
Exhaust Manifold
M-4.2| Bellow 1 set
M-4.2m | Magnetic Pick-up 1 pe
Other spare parts
M-4.2n | recommended by 1 Lot
Manufacturer
M-4.2n.1
M-4.2n.2
M-4.2n.3
M-4.2n.4
M-4.2n.5
NOTES:

* Thealistis preliminary which Is subfect to changes to conform with the final design

and model/brand of the proposed equipment (per manufacturer's standard).
NOTE #3 of page lI-TDS(MW)-4.

%k

Quantities may be Increased depending on manufacturer s required replacement

intervals.

Name of Firm

Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

m VITDS(MW)-7
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BID BOCUIMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

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

MinP21Z21277Se

M-5.0 STANDARD/SPECIAL TOOLS/MISCELLANEOUS TOOLS

M-5.1 STANDARD/SPECIAL TOOLS PER TOTAL UNITS OF 100 KW
DG SETS SUPPLIED AND DELIVERED AT BUCUTUA DPP

(Minimum Requirements as Specified in the Technical Specifications &

+
Manufacturer’s Standard/Recommended Tools)

ITEM DESCRIPTION NPC REQ'T SUPPLIERS DATA
M-5.1a | Portable computer (Minimum of Intel I7

Processor, 16GB RAM, 500GB HDD,

2Ghz, 12"-13.3" screen size & with the

latest pre-installed windows operating

system compatible with

manufacturer’'sfor Supplier's software)

needed in programming the genset

control setting (complete with licensed 1 set

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
M-5.1b | Puller, Cylinder Liner 1 set
M-5.1¢ | Puller, Generator Bearing 1 set
M-5.1d | Puller, Injector Sleeve 1 set
M-5.1e | Extractor, Valve Seat 1 set
M-5.1f [ Extractor, Piston Ring 1 set
M-5.1g | Extractor, Valve Guide 1 set
M-5.1h | Extractor, Valve Spring 1 set
M-5.1i | Expander, Injector Sleeve 1 set
M-5.1] | Reamer, Injector Sleeve 1 set
M-5.1k | Calibrator, Injector (Range 0-600 1 set

bars)

M-5.11 | Feeler Gauge _ 1 set
M-5.1m | Special tools for overhauling and re- 1 set

assembly of turbocharger
M-3.1n | Cleaning nozzle for ¢leaning of 1 set

furbocharger
M-5.10 | Special tools for maintenance and 1

cleaning of radiators and fans sel
M-5.1p | Other tools recommended by the 1 ot

Manufacturer °

NOTES: + Minimum requirements but the Supplier shall providefinclude in the list all the
necessary/standard tools required in the performance of normal maintenance and
overhaul. The above list is preliminary which is subject to changes to conform with
the final design and model/brand of the proposed equipment (per manufacturer's
standard). Refer also to NOTE #3 of page MI-TDS{MW)-4.

Name of Firm Name & Signafure of Representative Designation

NATIONAL POWER CORPORATION

m'l\g VI-TDS(MW)-8



BID DOCUMENTS 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

SECTION Wi - TECHNICAL SPECIFICATIONS MinP21Z212775e

M-5.2 MISCELLANEOUS TOOLS TO BE SUPPLIED AND
DELIVERED AT BUCUTUA DPP*

ITEM DESCRIPTION REQUIREMENT | — DATA
M-5.2a | Hoist, hand chain, 2 tons capacity, 3 1 unit
meters lift un
M-5.2b [ Wrench, combination, 13 pcs/set 1 set
M-5.2¢ | Wrench, open, 8 pcs/set 1 set
M-5.2d [ Wrench box, 7 pcs/set 1 set
M-5.2e | Wrench, socket, 17 pcs/set 1 set
M-5.2f [ Wrench, adjustable, chrome vanadium
steel, drop forged, fine polished, heavy 1 set
duty, sizes: 8, 10 & 12"
M-5.29 | Wrench, pipe, forge steel, heavy duty, 1 set
sizes: 12 & 14"
M-5.2h | Wrench, torque, 0-500 Nm 1 pc.
M-5.2i | Plier, combination, sizes: 6,7 & 8" 1 set
M-5.2j | Plier, long nose, sizes: 6 & 8" 1 set
M-5.2k | Screw driver, 6 pcs/set 1 set
M-5.21 | Vise, size 6" swivel type, pre drilled holes 1
for mounting pe.
M-5.2m | Caliper, digimatic, measuring range: 0- 1
150mm, accuracy: +/- 0.02mm Pe.
M-5.2n | Micrometer, outside deviation within: +/- 1pc

0.01 mm, heavy duty

M-5.20 | Drill, Electric, 13mm hammer drill, 220 V,
60 Hz, 710 W, 3.2a, reversible, with 1 pc.
hammer, lock-on button and kit box

M-5.2p | Bit, drill, 70 pcs/set, includes 3 position
ratcheting hand drive, brad point bits- 1
wood, twist drill bits - set
metal/wood/plastic/masonry

M-5.2q | Grinder, angle, heavy duty, 220 V, 60 Hz,

750 W, 1200 rpm, single phase, variable 1 set
speed
M-5.2r | Tester, Multi, Digital 1 pc.
M-5.2s | Meter, Clamp, Digital 1 pc.
M-5.2t | Tester, Megger (0-1000) 1 pe.
M-5.2u | Allen Wrench 1 set
M-5.2v | Hammer - ball & claw (2 pcs each type) 1 set

NOTES: * Minimum requirements but the Supplier shall provide/inciude In the list all the
necessary/standard tools required in the performance of normal maintenance and
overhaul. The above list Is preliminary which Is subject to changes to conform
with the final design and model/brand of the proposed equipment (per
manufacturer’s standard). Refer also to NOTE #3 of page lil-TDS (M\)-4.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION n ) E VI-TDS(MW)-8



BID DOCUMENTS 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,
BANGUINGLU, SULU

SECTION VI - TECHNICAL $PECIFICATIONS MinP21Z1277Se
M-5.2 MISCELLANEOUS TOOLS TO BE SUPPLIED AND
+
DELIVERED AT BUCUTUA DPP (Cont'd.....)
NPC SUPPLIERS
ITEM _ DESCRIPTION REQUIREMENT DATA
M-5.2w | Filter Wrench 1 pe.
M-5.2x | Tongue & Grove Pliers (10") 1 pe.
M-52y | Precision Screwdrivers (long type) 1 set
M-5.2z | Locker Cabinet with 6 compartment with 1 set
lock keys and ball rollers se
M-5.2aa | Other tools recommended by the 1 lot
Manufacturer
M-5.2aa.1
M-5.2aa.2
M-5.23a.3
M-5.2aa.4
M-5.2aa.5
M-5.2bb | Tool box, heavy duty, 535mm x 250mm
x 238 mm (or as required to contain all 1 set
the standard/special and miscellaneous se
Tools)

NOTES: + Minimum requirements but the Supplier shall provide/include in the list all the

necessary/standard tools required in the performance of normal maintenance and
overhaul. The above list is preliminary which is subject to changes to conform
with the final design and model/brand of the proposed equipment (per
manufacturer's standard). Refer also fo NOTE #3 of page HI-TDS (MW)-4.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION ml‘# VI-TDS{MW}10



BID DOCUMENTS 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

SECTION VI - TECHNICAL SPECIFICATIONS MinP21212775e

PART Il - TECHNICAL DATA SHEETS
MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING THE PROJECT
IMPLEMENTATION
(Sections M-6.0, M-7.0, M-8.0, M-9.0, M-10.0 & M-11.0)

NOTES

1. The Bidder shall complete this technical data sheet/documents and submit the filled-
up forms during the project implementation (during contract stage). The Bidder shall
use additional sheets as necessary for any other additional information following the
format shown herein or by reproducing the same.

2. The data required are technical features and characteristics of the Equipment to be
provided by the bidder. Bidder's proposal shall at least be equal or superior to the
requirements specified by NPC. The data provided shall be used as basis for
evaluation of brochures, drawings and other documents to be submitted for review
and approval during the project implementation.

3. All data and information shall be in English language.

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT
LIMITED TO:

SECTION DESCRIPTION PAGE

M-6.0 ISO 9001 Certificate of the Manufacturer/Assembler/Integrator
or equivalent for each of the Diesel Generating Set

M-7.0 Standard Certification of the proposed offered model Diesel
Generating Set from any of the following internationally
recognized certifying body/organization:

a) Canadian Standard Association (CSA)
b) Underwriter's Laboratories (UL)

c) Japanese Industrial Standards (JIS)
d) European Commission (CE)

e) Lloyd’s Register (LR)

f)  Germanischer Lloyd (GL)

g) Niippon Kaiji Kyokai (NKK)
h)__American Bureau of Shipping (ABS)

M-8.0 Power Derate Curves and Details or Certificate/Statement from
Diesel Generating Set Manufacturer/Assembler/ Integrator that
the proposed Diesel Engine-Generator Set have no deration at
Reference Site Conditions.

NATIONAL POWER CORPORATION w VI-TDS{MW}-11



BID DOCUMENTS

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, SULD

SECTION VI - TECHNICAL SPECIFICATIONS MinP21212775e

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT

LIMITED TO:

SECTION

DESCRIPTION PAGE

M-9.0

Manufacturer/Assembler/integrator's General Data, Catalogue
and Brochures of modelitype of equipment offered and
published as standard products for the Diesel Generating Set
which contain the following information:

a) Manufacturer/Assembler

b) Model/Type

¢) Prime Rated Power

d) Voltage

e) Power Factor

f) Frequency

g} Rated Speed

h) Armrangement & Number of Cylinders

M-10.0

See Attached

Technical Data for Engine and Auxiliaries Forms on page
I-TDS(MW)-13

M-11.0

Supplier/Manufacturer/Assembler  Drawings, Brochures,
Instruction Manuals and other Documents as specified in

Clause GW-6.3 and other relevant Clauses of the Technical
Specifications

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

VI-TDS(MW)-12




BID BOCILIMENTS

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

SECTION VI - TECHNICAL SPECIFICATIONS MinP21212775e
M-10.0 DIESEL ENGINE
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENT DATA
M-10.1 | DIESEL ENGINE
M-10.1.1 | Fuel Rate at Required Prime
Rated Power and Reference Site
Conditions
DG Set
75 % Rated Load, Li/kW-hr By Supplier
50 % Rated Load, LirkW-hr By Supplier
25 % Rated Load, LikW-hr By Supplier
M-10.1.2 | Number of Strokes 4
M-10.1.3 | Rotating Direction (Viewed from By Supplier
Flywheel Side)
M-10.1.4 | Required Time from Starting Signal By Supplier
{o Rated Speed, minute
M-10.1.5 | Maximum Time from *Cold By Supplier
Condition” to Rated Speed w/ Load
and w/o AC power available for
motor-driven auxiliaries, minute
M-10.1.6 | Heaviest part of DG set for By Supplier
maintenance, kg
M-10.1.7 | Idling Speed Recommended, rpm By Supplier
M-10.1.8 | puration of Idling (max.), min. By Supplier
M-10.1.8 | Minimum Load @ Normal Speed, kW By Supplier
M-10.1.10 | Maximum Load @ Normal Speed, By Supplier
kw
M-101.11 | Engine Heat Dissipation, kJhr By Supplier
M-11.112 | Engine Mechanical Efficiency, nm By Supplier
M-11.1.13 | Numerical Values for Power a=
Adjustment Parameters (Exponents) _ m=
for high speed per Table 2 of ISO By Supplier n=
3046,a, m,n, s s=
M-10.1.12 | Expected Useful Life of Unit @ Prime 10
Rated Power, Yrs
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VI-TDS(MW)-13




BID DOCUMENTS

SECTION Vi — TECHNICAL SPECIFICATIONS

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

MinP21Z12775¢

M-10.0 DIESEL ENGINE (Cont'd.....)

ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S DATA
M-10.2 LUBRICATING OIL SYSTEM
M-10.2.1 | Total Lube Oil System By Supplier
Capacity, liters
M-10.2.2 | Lube Qil Consumption of the By Supplier
Engine, g/kwhr
M-10.2.3 | Lube Oil Pump Capacity, By Supplier
m*/hr
M-10.2.4 | Lube Oil Filter Mesh, microns By Supplier
M-10.2.5 | Lube Qil Purifier Type & Free jet centrifuge
Capacity
M-10.2.6 | Lube Oill Priming Pump By Supplier
Capacity, if applicable
M-10.3 | STARTING SYSTEM
M-10.3.1 | Battery Capacity, AH By Supplier
M-10.3.2 | Starting Voltage, V 24 or 12
M-10.3.3 | Starting Motor Rating, HP By Supplier
M-10.3.4 | Full Load Cranking Current, A By Supplier
M-10.3.5 | Battery Charging Type By Supplier
M-10.3.6 | Battery Charger Charging rate By Supplier
M-10.3.7 | Time of Cranking, sec 30
M-10.4 | EXHAUST SYSTEM
M-10.4.1 | Exhaust Gas Flow, m*hr By Supplier
M-10.4.2 [ Exhaust Gas Temperature, °C By Supplier
M-10.4.3 | Maximum Allowable Back By Supplier
Pressure, mmH,0
M-10.4.4 | Exhaust Pipe (nom. Diameter By Supplier
x length x weight), mm x mm x
kg
M-10.4.5 | Silencer (nom. Diameter x By Supplier
length x weight), mm x mm x
kg
M-10.4.7 | Silencer Material, ASTM A 106 or as required
M-10.4.8 | Structural Steel Supports for By Supplier
vertically mounted
stack/silencer
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

mP VI-TDS(MW)-14
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST, AND
COMMISSIONING OF 2 X 100 KW MODULAR DIESEL GENSETS,
ASSOQCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT
FOR THE ELECTRIFICATION OF NEW AREA IN BUCUTUA IS,
BANGUINGUI, SULU

MinP21Z1277Se

M-10.0 DIESEL ENGINE (Cont'd.....)

ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’'S DATA
M-10.5 | INTAKE AIR SYSTEM
M-10.5.1 | Air Intake Flow (Free Air), By Supplier
m/hr '
M-10.5.2 | Air Filter Type By Supplier
M-10.5.3 | Turbocharger Type By Supplier
M-10.5.4 | Turbocharger RPM By Supplier
M-10.5.5 | Charge Air Cooler Type By Supplier
M-10.5.6 | Total Air Flow Required for By Supplier
Ventilation & Combustion,
m3/hr
M-10.6 | COOLING SYSTEM (Coolant for initial filling shall be provided By Supplier per engine)
M-10.6.1 | Total Cooling Water By Supplier
Capacity, Liters
M-10.6.2 | Cooling Water Pump By Supplier
Capacity, m*/hr
M-10.6.3 | Jacket Water Pump By Supplier
Capacity, m*hr
M-10.6.4 | Radiator Fan Air Flow By Supplier
{Designed for Continuous
operation @ specified ambient
site conditions), m*/hr
M-10.6.5 | Radiated Heat to Ambient, By Supplier
kW/hr
M-10.6.6 | Expansion Tank Capacity By Supplier
and Elevation, if applicable,
liters and m.
'| M-10.6.7 | Radiator Dimensions By Supplier
{Ixwxh), mxmxm
M-10.6.8 | Core Material Aluminum
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
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BID DOCUMENTS 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 15,
BANGUINGUI, SULU

SECTION VI = TECHNICAL SPECIFICATIONS MinP2121277Se
M-10.0 DIESEL ENGINE (Cont'd.....)
ITEM DESCRIPTION NPC REQUIREMENT |  SUPFLIER'S
M-10.6.9 | Recommended cooling water
properties such as ph, hardness,
TDS, etc., ASTM
PH Value, ppm By Supplier
Total Hardness By Supplier
TDS, ppm By Supplier
Chloride By Supplier
Sulfate, ppm By Supplier
Silica, mg/i By Supplier
Iron, ppm By Supplier
Conductivity, uS/cm By Supplier
M-10.7 | FUEL SYSTEM
M-10.7.1 | Fuel Feed Pump Capacity, m*hr By Supplier
M-10.7.2 | Discharge Head of Feed Pump, m By Supplier
M-10.7.3 | Fuel Filter Type and Mesh, Spin-on with water
microns separator
M-10.7.4 | Injection Nozzle Type By Supplier
M-10.7.5 | Fuel Day Tank Capacity, m* 1
M-10.7.6 | Fuel Day Tank Type Rectangular or
(Elevated) Approved Shape
M-10.7.7 | Fuel Tank Dimensions By Supplier
(WxLxH, mxmxm
M-10.7.8 | Fuel Tank Plate Material, ASTM A 36
M-10.7.9 | Fuel Tank Shell Thickness, mm 5
M-10.7.10 | Structural Steel Supports Included
M-10.8 | ENCLOSURE (Weatherproof &
Soundproof)
M-10.8.1 | Manufacturer By Supplier
M-10.8.2 | Max. Sound Pressure Level @ 1- 85
m distance, dBA
M-10.8.3 | Dimensions (L x W x H), m x m x By Supplier
m
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, 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

MinP21Z1277S5e

M-10.0 DIESEL ENGINE (Cont’d...)

ITEM DESCRIPTION NPC REQUIREMENT SUPPLIER’S DATA
ENCLOSURE
M-10.8 | (Weatherproof &
Soundproof} (Cont'd.....)
M-10.8.4 | Enclosure Walls Thickness, 2 minimum
mm
M-10.8.5 | Enclosure Roof Thickness, 2 minimum
mm
M-10.8.6 | Enclosure Material, ASTM A36
M-10.8.7 | Insulation Material Qil-water resistant and fire
retardant insulation and
sound attenuating material
M-10.8.8 | Hinges Material Stainless Steel
M-10.8.9 | Total Weight {Genset, By Supplier
Auxiliaries & Enclosure), kg
M-10.9 ENGINE METERING AND
’ INDICATION
M-10.9.1 | RPM Meter *’ rpm Included
M-10.8.2 | Hours Run Counter *, hours Included
M-10.2.3 | oil Pressure * kglem?2 Included
M-10.9.4 | oil Temperature *’ °%c Included
M-10.9.5 | Cooling Water Temperature included
*' °c
M-10.9.6 | Cylinders Exhaust Gas Optional
Temperature, °C
M-10.9.7 | Battery Voltage, V Included
M-10.9.8 | Ready fo Start Included
M-10.9.89 | Remote Control Position Included
Indication
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 Qil Temperature High Included
M-10.10.4 | Cooling Water Temp. High included
M-10.10.5 | Cooling Water Temp. Low Optional
M-10.10.6 | Fue! Day Tank Level High Included
M-10.10.7 | Fuel Day Tank Level Low Included
M-10.10.8 | Battery Voltage High Included
M-10.10.9 | Battery Voltage Low Included
M-10.10.1¢ | Failure to Crank Included
M-10.10.11 | Overcrank Included

NOTE: * These monitoring /control points shall also be provided at DG set Enclosure-

mounted panel with viewing window

Name of Firm

Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST, AND
COMMISSIONING OF 2 X 100 KW MODULAR DIESEL GENSETS,
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT
FOR THE ELECTRIFICATION QF NEW AREA IN BUCUTUA IS5,
BANGUINGUI, SULY

SECTION VI - TECHNICAL SPECIFICATIONS MinP21Z1277Se
M-10.0 DIESEL ENGINE (Cont’d.....)

ITEM DESCRIPTION NPC REQUIREMENT | SUPPLIER’S DATA

M-10.10 | HUMAN MACHINE INTERFACE
CONTROL

M‘1 01 1 .1 Manual Stamstop * InCIuded
M-10.11.2 | Auto/Remote Start Included
M-10.11.3 | Test Run Auto Included
M"1 01 1.4 Emergency Stop * InCIUded
M-10.11.5 | Alpha/Numeric Screen Included
M-10.11.6 | Discrete Status Indicators Included
M-10.11.7 | Fault Reset Included

NOTE: * These monitoring /control points shall also be provided at DG set Enclosure-
mounted pane! with viewing window

Name of Firm

Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
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BID DOCUMENTS

SUPPLY, DELIVERY, AND
COMMISSIONING OF 2 X 100 KW MODULAR DIESEL GENSETS,
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE OF PLANT

FOR THE ELECTRIFICATION OF NEW AREA IN BUCUTUA 1S,

INSTALLATION, TEST,

TONGKIL, SULU

SECTION VI = TECHNICAL SPECIFICATIONS

PART Il - TECHNICAL DATA SHEETS
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BID DOCUMENTS SUPPLY, DELWVERY, 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,
TONGKIL, SULU

SECTION Wi = TECHNICAL SPECIFICATIONS

PART Il
TECHNICAL DATA SHEETS
EW - Electrical Works

Section E-1.0 — E-2.0

Documents to be Submitted during the Bid Opening

1. The following Technical Data Sheets shall be filled-out and to be submitted with the
Bid Proposal.

2. Deviation from the requirements indicated in the Technical Data Sheets shall be
ground for disqualification.

3. Full technical data of the equipment are indicated in the Technical Specifications
(EW-14.3) which will be submitted during the implementation stage for review and

approval.
Name of Firm Name & Signature of Representative BCesignation
NATIONAL POWER CORPORATION VI-TDS (EWH
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B!ID DOCUMENTS

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,

TONGKIL, SULU
SECTION VI - TECHNICAL SPECIFICATIONS
E-1.0 AC GENERATOR
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
E-1.1 Manufacturer By Supplier
E-1.2 Ptace of Manufacture By Supplier
E-1.3 Generator Model By Supplier
Rotating Field
Synchronous AC
E-1.4 | Type Generator, PMG Type
with AVR

Minimum Rated Power
E-1.5 Output at 0.8 Power 100

Factor, kW
E-1.6 Duty/ Operation Continuous

" 10% of rated power
E-1.7 Overload Capability output
E-1.8 Rated Voltage, V 480
E-1.9 Frequency, Hz 60
£-1.10 | No. of Phase 3
E-1.11 | Winding Pitch 2/3
E-1.12 | Rated Speed 1800
Class H shall be used for
E-1.13 | Insulation Class both the ammature and
field windings
E-1.14 | Temperature Rise Class F at rated load
E-2.0 GENERATOR TRANSFORMER
NPC SUPPLIER’'S

ITEM DESCRIPTION REQUIREMENTS DATA
E-2.1 Manufacturer By Supplier
E-2.2 | Place of Manufacture By Supplier
E-2.3 [ Transformer Model By Supplier

Minimum Rated Capacity,
E-2.4 KVA 150
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)-2
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY,

INSTALLATION, TEST. AND

COMMISSIONING OF 2 X 100 KW MODULAR DIESEL GENSETS,

ASSOCIATED ELECTRICAL E
FOR THE ELECTRIFICATION
TONGKIL, SULU

QUIPMENT & BALANCE OF PLANT
OF NEW AREA IN BUCUTUA 15,

NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS e
E-2.5 | No. of Phase 3
E-2.6 | Rated Voltage
a. Primary, kV 0.48
b. Secondary, kV 13.8
Transformer  Guaranteed
E-27 Losses at Rated kVA,
Voltage, Frequency and
Temperature
a. No-Load Losses, Watts By Supplier
b. Load Losses, Watts By Supplier
c. Lo;?tls Losses (a+b), By Supplier
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VI-TDS (EW)-3



B0 DOCUMENTS 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.,
TONGKIL, SULU

SECTION VI — TECHNICAL SPECIFICATIONS

PART I
TECHNICAL DATA SHEETS
EW — Electrical Works

Section E-3.0 - E-12.0
Documents to be Submitted during the Post Qualification
but not limited to:
(Reference for the Approval of Manufacturer's Brochures/Drawings)

1. The following shall be filled-out and to be submitted during the post qualification.

2. Filled-out data by the Supplier shall only serve as reference for the review and
approval of brochures/drawings during implementation stage.

3. Full technical data of the equipment are indicated in the Technical Specifications (EW-
14.3} which will be submitted during the implementation stage for review and
approval.

4. Non-submission of the documents shall be ground for disqualification.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m WVI-TDS {EW)4
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BID DOCUMENTS

SECTION VI = TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY,

INSTALLATION,

TEST, AND

COMMISSIONING OF 2 X 100 KW MODULAR DIESEL GENSETS,
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE QF PLANT
FOR THE ELECTRIFICATION OF NEW AREA IN BUCUTUA IS,

TONGKIL, SULU

E-3.0 GENERATOR CONTROL & PROTECTION PANEL

NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
E-3.1 Manufacturer By Supplier
E-3.2 Generator Circuit Breaker Molded Case
a. Manufacturer By Supplier
b. Model By Supplier
¢. Continuous Current Refer to
Rating Single Line Diagram
E-4.0 STATION SERVICE TRANSFORMER
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
E-4.1 Manufacturer By Supplier
E-4.2 | Transformer Model By Supplier
Minimum Rated Capacity,
E-4.3 KVA 15
E-4.4 | No. of Phase One (1)
E-4.5 Rated Voltage
a. Primary, kV 7.97
b. Secondary, kV 0.24
E-5.0 POWER, CONTROL & INSTRUMENTATION CABLE
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
15kV Power Cable
E-5.1 Manufacturer By Supplier
Continuous current
i carrying capacity of .
E-5.2 conductor at . 90°C Manufacturer's Data
Operating Temperature
Conductor Cross-Section, Referto
E-5.3 2 . ; X
mm Single Line Diagram
E-5.4 | Conductor Material Annealed Copper
. ) Cross-linked
E-5.5 Insulation Material polyethylene (XLPE)
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

VI-TDS (EW)-5



BID DOCUMENTS SUPPLY, GELIVERY, INSTALLATION, TEST, AND
COMMISSIONING OF 2 X 100 KW MODULAR DIESEL GENSETS,
ASSOCIATED ELECTRICAL EQUIPMENT & BALANCE GF PLANT
FOR THE ELECTRIFICATION OF NEW AREA IN BUCUTUA IS.,
TONGKIL, SULU

SECTION V1 = TECHNICAL SPECIFICATIONS

NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
600V Power, Instrumentation and Control Cable
E-5.6 | Manufacturer By Supplier
E-5.7 | Type
a. Power THHN/THWN-2
b. Control &
Instrumentation Royal Cord
Continuous current
E-5.8 carrying capacity of
) conductor at 75°C
Operating Temperature
Refer to
a. THHN/THWN-2 Single Line Diagram
b. Royal Cord By Supplier
E-5.9 | Conductor Material Annealed Copper
E-6.0 BUS CONDUCTOR
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
E-6.1 | Manufacturer By Supplier

Aluminum Conductor
Steel Reinforced (ACSR)
Refer to
Single Line Diagram

E-6.4 | Ampacity, A 270

E-6.2 | Type designation

E-6.3 | Conductor size

E-7.0 GROUNDING SYSTEM

NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
E-7.1 Grounding connection Exothermic

Permissible  temperature
E-7.2 rise of grid copper 300
conductor, °C

E-7.3 Grid conductor

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI-TDS (EW)-6



BID DOCUMENTS SUPPLY, CELIVERY, 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 IS5,
TONGKIL, SULY

SECTION V1 - TECHNICAL SPECIFICATIONS

NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
a. Manufacturer By Supplier
b. Minimum Size, mm? 100
tin-annealed copper
c. Material stranded conductor
(bare)
E-7.4 | Bonding Conductor
a. Manufacturer By Supplier
b. Size, mm? 100, 50 & 22
tin-annealed copper
c. Material stranded conductor with
1.2 kV PVC Insulation
E-7.5 | Copper Ground Rod
a. Manufacturer By Supplier
b. Diameter, mm > 19 mm
¢. Length/section, m =23m

E-8.0 LIGHTNING PROTECTION SYSTEM

NPC SUPPLIER’S

ITEM DESCRIPTION REQUIREMENTS DATA
Lightning Protection

E-8.1 | Manufacturer | By Supplier |
Lightning Rod

E-8.2 Material Copper

E-8.3 Length, mm 2000

E-8.4 Minimum Diameter, mm 18
Down Conductor

Insulated Copper
E-8.5 | Type Conductor
Minimum Cross-Section 2

E-8.6 Area 55 mm

E-8.7 Insutation Material PVC

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORFORATION VI-TDS (EW)7



BID DOCUMENTS 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,
TONGKIL, SULU

SECTION Vi = TECHNICAL SPECIFICATIONS

E-9.0 AUTOMATIC CIRCUIT RECLOSER

NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
E-9.1 Manufacturer By Supplier
E-9.2 [ Place of Manufacture By Supplier
Solid Dielectric
E-9.3 | Type Vacuum Interrupter
E-9.4 | Phase 3
E-9.5 | Rated Frequency, Hz 60
E-06 }l:lsmlnal Rated Voltage, 13.8
; Mainly Active Breaking
E-9.7 Capacity 800 A
E-10.0 FUSE DISCONNECT SWITCH WITH LIGHTNING ARRESTER COMBINATION
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
E-10.1 | Manufacturer By Supplier
E-10.2 | Rated voltage, kV 15
E-10.3 | Frequency, Hz 60
E-10.4 | BIL, kV 110
E-10.5 | Ampere Frame 100
E-10.6 | Interrupting Capacity, kA 10
E-10.7 | Fuse Link
Universal button head
a. Type design
. Refer to
b. Current Rating, A Single Line Diagram
E-10.8 | Lightning Arrester
Metal Oxide Varistor
a. Type (MOV), gapless
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VI-TDS (EWFE



BID DOCUMENTS SUPPLY, CELIVERY, 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,
TONGKIL, SULU

SECTION VI — TECHNICAL SPECIFICATIONS

E-11.0 KILOWATT-HOUR DEMAND METER

ITEM DESCRIPTION REQUIREMENTS U DATA

240V Single Phase, Digital Kilowatt-Hour Demand Meter

E-11.1 Manufacturer By Supplier

E-11.2 | Accuracy Class Class 0.3 or Better

E-11.3 Wire 2

E-11.4 Current Range Class 200

E-11.5 Frequency, Hz 60

The Kilowatt-hour meter to
E-11.6 be provided is certified and Yes

approved by ERC
13.8kV Three Phase, Digital Kilowatt-Hour Demand Meter

E-11.7 Manufacturer By Supplier
E-11.8 | Accuracy Class Class 0.3 or Better
E-11.9 Wire 4
E-11.10 | Voltage, V 120 - 480
E-11.11 | Current Range Class 20
E-11.12 | Frequency, Hz 60
The Kilowatt-hour meter to
E-11.13 | be provided is certified and Yes
approved by ERC
E-11.14 Metering Current
Transformer
a. Insulation type Full cast epoxy resin
b. Secondary rated
current for all windings, 5
A
c. Accuracy class Class 0.3 or Better
d. BIL, kV 110
E-11.15 Metering Voltage
Transformer
a. E\c’)mmal voltage of VT, 13.8
b. Rated secondary 120
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION : VI-TDS (EW)-2



BID DOQCUMENTS 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,
TONGKIL, SULU

SECTION V| - TECHNICAL SPECIFICATIONS

voltage, V
c. Insulation type Fult cast epoxy resin
d. Accuracy class Class 0.3 or Better
e. BIL, kV 110

E-12.0 SPARE PARTS AND TOOLS

; ; TOTAL
ITEM DESCRIPTION Qry. UNIT PRICE | ooiies

Generator Circuit Breaker
E-12.1 for Generator Control & 1 set
Protection Pane!
Telescopic Hot Stick with
Tip Lock Features,
E-12.2 | Material: Epoxy glass 1 Set
Minimum Length: 35 ft.
No. of Sections: 8
Lineman's Rubber Gloves
Size: 14" .
E123 Maximum Usage: 17,000 2 Pairs
Volts

Lineman's Belt
Maximum Length:42"
E-12.4 Minimum Length: 34" 1 Set
D-to-D distance: 56 cm
Center Hole: 38"
Positioning Strap, Nylon
Maximum Length: 2.0m
Minimum Length: 1.3m
Adjustable Range: 0.7m
Heavy Duty Hard Hat
E-12.6 | with strap & NPC 3 Pcs
{Passed Safety Standard)

E-12.5 1Set

E-12.7

E-12.8

E-12.8

E-12.10

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI-TDS (EW)}10
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BID DOCUMENTS 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 !N BUCUTUA IS5,
TONGKIL, SULU

SECTION VI = TECHNICAL SPECIFICATIONS

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 m VI-TDS (EWp11



B1D DOCUMENTS 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 15,
BANGUINGUI, SULY

SECTION VIl - SCHEDULE OF REQUIREMENTS MinP21Z12775e

SECTION VII

SCHEDULE OF
REQUIREMENTS

NATIONAL POWER CORPQRATION \_l VII {SOR) -1
[4



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST, AND COMMISSIONING OF 2 X 100
KW MODULAR DIESEL GENSETS, ASSCCIATED ELECTRICAL EQUIPMENT &
BALANCE OF PLANT FOR THE ELECTRIFICATION OF NEW AREA IN BUCUTUA
1S., BANGUINGUI, SULU

SECTION VIl - SCHEDULE OF REQUIREMENTS

SECTION VIl - SCHEDULE OF REQUIREMENTS
(BID PRICE SCHEDULE)

BPS.1 - SUMMARY

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

ITEM PARTICULARS TOTAL AMOUNT IN FIGURES TOTAL PESQ EQUIVALENT

NO. Foreign Currency Phil, Peso Phil. Peso

1.0 |Bucutuals., 'B'éﬁgyi_ngui. Sulu

TOTAL AMOUNT

Notes: Final detivery site of alf equipment/malerials shall be at the respective plant sites
Name of Bidder:

Signature of Bidder;

VII-BPS (SUM}-1



10 DOCULENTS SUPPLY. DELIVERY, INSTALLATON. TEST, AND COMWSSIONING OF 2 X 100 KW MODULAR DMESEL GEMSETY,
ABSOCATED ELECTEICAL EQUIPMENT & BALANCE OF PLANT FDR THE ELECTRIICATION CF HEW AREA M
BUCUTUA 19 BANGUHGUL SULU
SECTIONVE + SCHETRALE OF REQUIMEMENTS MRPTIZI2TTSe
SECTION IV - SCHEDULE OF REQUIREMENTS
{BID PRICE SCHEDULE)

BPS.2 - Breakdown of Prices

2 x 100 kW BUCUTUA DIESEL POWER PLANT
OWIT PRICE FOR GOODS AND RELATED SERVICES TG BE SUPPLED] UNIT PRICE FOR GOODS AND RECATED SERVICES m————
FROM ABROAD T BE SUPPLIED FROM WITH™ THE PHILIPPINES
R Impirt Cuvea & | Vahse Adoed Tex Vatue Adced

Gu;": Price of othar Lendes and other Tares Local Transport| - Und Price of ‘Tax and other | Locel Transport to Forsx l"?“' Cumency
or Senvices ) ed by BRI | 1 P froon Port ta Gotda or T I o lD Sha **(Phi Portion (PhA, Pesg)

Fareign Cumency | 'MPeted by PR | imposed by PR, |y ivmy St | Services | TAX%5 Imposed [Defvery She “PRA. | Cumency | * o poin s cyor
s Gont, Govt. wirgonn, pesc) | (Pun Pesoy | Y PHE Govt Pesc) (ExC) ([+J+4) )

(Phil. Peso) [Phit, Pmo! : ) {Phil, Pes_g

(A _ J1=3] IC) 0} IE) (F} G} H} W] (1} %) {L} L

A, |GENERATING SET(S}

A1 100 K¥Y¥ Prima Rated Power Modular Diessl Generating set, 1800 RPM, In-fne Type mukt-cylinder, 430 v, 3

phasa, 60 hertz, equipped with furbacharger, alr to afr charge pir Cocler, slectronke govemor, direct fysl

injection, scund attenuated and westhemroof enclosurs and complets with istad suxiNary equlp for

hbricating system, anging cooling system, intake air and exhaust gas system, fusl oll supply system tha 2 Saty

mchude, starting system, controls and potection devices [generator control & protaction paned, auxifary motor

conirol, itoring & protection squipment & ity ace res), instruction manusts inchuding installation works

& afigment, other sccessories and 3ervices as describad in tha technlcal spacifications.

,::: Description of Work or Materlats aTy.- UNIT

moQorn

SUB-TOTAL A FTV—e—rt—

B. |POWER TRANSFORMER{S)

B.1 [150 KVA Generator Transformer, 4607713.6hYV, 3-phase, 60 Mz complets with the raquired accessories,
protection relays and other sopurtenances &3 deseribed in the Technical Spectfications. Techmical Oata Sheet 2 Seis
and ax shown on the Bidd Drawings Including instalation works.

SUB-TOTAL B ” n Worde)

€. |OTHER MECHAMWCAL wWORMKS
C.1.0 [Fuel oit, hubwicating o, ibricarts, hamicals and other ¢ bles required during the initat
ﬂmmnln-up,prﬂmnﬂdwmmﬂsloﬂhghchcﬁngﬁ:duﬂluhuudduﬂngnu—nﬁd
performance test 34 described In Clavse GW-5.0 of the technlcal specificxtiony.

€20 |Fuel OA Supply Storsge and Transfer System

T 77 | Day Tank. 1001 frars capacty completa wethy ianhale, et and cutle] razThe, nozzies for vant, cveriow, dran
£.2.1 [and level gaugeicwitchoomplete with fittnas eornections inchuding Mexsible hoses and other pecessories ax 2 Sety
required in the tachmical spacificetions.,
Pipe, fittiners, supports, vaives and other accessores for interconnaction of the supphied equipment inchaditg 1 Lot
C22 [requred excavation and backfing works a3 describad in the techrrical specifications snd shown on the bid
| deawinegs:

A |Fuad supphy™iineg to the separste/sheested fuel day tanks complste with SOUmin £apacity rotary hand pumn
[par cfay tank), fexible hote, sceessoned, sz, and interconnaction piping tofrom the generating sebs ind.
strainers, ez,

B Irterconnaction of water suboly o radistors from the domestic water soure

c.[Waste off drischirrge i the of-water teparstor.
d.1Emoke stackfpipe, inzutation and sssocisted structural stest supponts {39 sopicable)
Motex  F vl oeivey ste of al equpmentmateraly shal by o e ptant ste stated above Coda Courry of Ongm

¥ there 1 0 ¥ on the quaNIifies betwsan or aftng I chnesl provision nd Schedule of Requisments (SO, SOR shal preval. [ ]

* Pidary shal eries 3 code represanting the Courtry of Origin of all importad squipmand, matenishy and grroones I t |

+* Cost of squipment, freight, nsuranes, s% up Io Phil port of entry. Refer o ITRAE 100}
ik Linit Price kor Local Transpor #ion, insurance and athar lacal ersts inciental ko delivery of the goods from the Phil port of eetry o Local Manutachuring Past 1o final defivery site

MName of Firm Name and Signature of Authorized Representativa Dretignation

NATIONAL POWER CORPORATION m VIHRFS (B DPP 1



B0 DOCURENTS

SECTION VIl - SCHEDMALE OF REQINREMENTS

SECTION [V - SCHEDULE OF REQWREMENTS
(BID PRICE SCHEDULE)
BPS.2 - Breakdown of Prices

2 x 100 kW BUCUTUA DIESEL POWER PLANT

Description of Work or Materisls

QTY.- UMT

e —————— . ey
UNIT PRICE FOR GOODS AND RELATED SERVICES 1O BE SUPPLIED
FROM ABRCAD

SUPPLY, DELIVERY, INSTALLATION, TEST, AMD CORMMASSIONING DF I X 100 WYY MODULAR DeESEL GENSETS,
ASSOCMTED ELECTRCAL ECUIPMENT B BALANCE OF PLANT FOR THE ELECTRIFICATION OF NEW ARES M
BLICUTUM IS, BANGUINGL, SULL

MoPHMTITT

UNIT PRICE FOR GOOD S AND RELATED SERVICES
TO BE SUPPLIED FROM WITHIN THE PHILIPPINES

TOTAL PRICE

Unit Price of
Goods or Services.
Forsiem Curency

ir

trport Dutes &
other Levies

Vatua Added Tax
Bt other Tares
Imposed by P,
Govt
(PH, Pesg

Locat Transport
from Port
Debvery She

S5 Phi, Peas)

Uit Price of
Goods or
Services
(PHL Pesg)

Vaksme Added
Tax and cther
Tares impoyed
by PhiL. Govt

(PP, Pm_]_

Local Transport to

Defvery She “(Phi,

FPas0)

(ExC)

Local Currency
Portion {Phi, Peso)
{{F+G+H} xClor
[frede) x C)

[l

(B}

{C)

(E)

{G} [La]

(L]

(J)

[L.3]

{L}

™M)

c.ae

c.ar

Ay,

»nd Ventitation Sy

Air-condtioning Uikt for Containerized Control Room, Window mverter type. 11,500 Lty coolrg capacity
comiete with ¥ (Irrfrared Y and other ¥ ‘ex 13 describad In the bechnical
specﬁeaﬂom.

T 5mt

€32

WalumrmemmthCmummCurmHm 100 mAhr cookfing Canacity complets with controts
(Irrfrmred remote) wnd other necessary sccessones as describad in the technicel specifiextions.

1 St

ca0

Firs Fighting Syrtem

c.41

Prrtatitn Firn Extinguishers, HLFC or Halotron B, T.9 kg (15 Ix), non-svpiry, multi shots, wall hung type with
bracket snd mounting

2 Setx

cie

DomesticiCooling Water Bytmn

C.541

Well Drifling mrrd Developmsnt System Wel Drifiing, Vel Development. Pumping Test and Disinfaction,
complets with 50 mm 0 casing and 32mm sucton pipa corfomming 1o ASTM AS3, Gr. B, Sch. &0 hot-fip
galvanized & cther accessories a3 described in tha Technical SpecHications

1Lat

c.52

C.53

Tark, 600 Iters capacity, polvethylana, complets with nozzies, manhola, lniet and outiet nozzies, supports,
overflow and drain nozziey with pipes, vahes, pipe structurat steel Supports with anchor bolts o foundation
and sccess Indder and cther sccessories as requined in the technical spacifications.

1 Set

Hand pump jetmatic, 2 gom min. flow, reciprocating type, cast ikon body complete with fool valves, fittings,
SUDDONTS, COnCrete pod nnd other a5 gescribed In the lechnicst spec_!_ﬂaﬂms

154

c54

-

Domesﬁ: wnlur p-pe. ﬁﬂ:lngs suppoﬂ: ‘valves and other acoessores for inferconnection of the supplied

anwse

tion and backfifing works: tes! and disinction as described in e technical
wnﬁmlwn A ehmm nn thi b drawdnos:
Gata Vakes, 24 mm {1, cast bronza, screwed s, rising stem Class 150 {2 Sets)

Gata Valve, 20 mm 01, cast bronze, screwed ands, rising stem, Clasy 150 {2 Sats)

Gate Valve, 15 mm @, cast bronze, serewsd ends, rising stem,Class 150 (2 Sets)

Hose Bibh. 20 mm O, bronze body, screwed ends, Class 150 (3 Sets)

Water Pipe. 32 mm D.D. {25 me N.0), uPVE pipe, sch BO or Class 150, and fta associated fittings, pipe

‘| surports and other accessories {8 meters)

Water Pipe. 25 mm 0.0, (20 mm N.D.), uPVT pipe. sch 80 or Clisa 150, and its ssacciated fotings, pipe

pports and other ey (45 meters)
Water Pipa, 29 mm 0.0, (15 mm H.D.L uPVC pipe, sch 50 or Ciass 150, and Ry pssocisted Fitings, pips
12 meters’

1Lat

SUB-TOTALC

{Amount In Words)

OTHER ELECTRICAL WORKS

Geverator Control »nd Frotaction Panel o i
protection mmammmmndmnNTMI

with the reg ¥, cortrol and

dergiced, pynchronizing,
[ Specificationn, Teehwical Dmta Sheet and 25 shown on tha Bid Drawkogs inchuding instaflation works i the

Cordainerired Cordral Room.

2 Sets

PRICE OF THIS ITEM SHALL BE INCLUDED 18 ITEM A1

D2

15 kVA Staton Servcn Transformar, 7.97%V/240 V, 1-phasa, 60 Hz ety with the req
and other sppurienances 29 described in the Techeical Spacifications, TechnicstSheelNasmm
wirks,

tha Bid Drarwings Inchuding I

1 Set

Fﬂwmmﬂdmmmﬁﬂhuhﬂﬂmnmm
If theerm 1 discrepancy on tha numberzh,

materise and

*+ Cost of squipment, Ireighl, ivsurance, s up 1 Phl port of ertry. Refar to ITB-15.10)
4 LUk Prics for Lol Trnsportation, insurance and other local ensts indental ke defivary of the goods fmm tha PAT port of eetry o Local Manufacturing Pt 5 fnal delieary sty

Marne of Firm

HATIOMAL POWEN CORPORATION

mm.ummMndwwmumem 509 shal preval
'Biddeu:himhflmdnwnhﬂqhtwmdﬂn;nddmm quip .

Name and Signature of Authorzed Representative

[3)))

Code

Designation

YRBPS B DPrEl



B0 DOCURENTS SUPPLY, DELWERY, BESTALLATION. TEST, AND COVMMSSIONIG OF 3 X 100 W MODULAR [9S6L GENSETE,
ASTOCUTED BLECTRICA, ECLWPLENT & BMLANCE DF FLANT FOR THE ELECTRIFICATION OF MEW AREA N
EUCUTLL B3, BANGUINGLE. SULU
BECTION VE - SCHEDULE OF REQUREVENTS L]
SECTION [V - SCHEDULE OF REQUIREMENTS
(BID PRICE SCHEDULE)
BPS2 - Breakdown of Prices
2 x 100 kW BUCUTUA DIESEL POWER PLANT
« [UNIT PRICE FOR GOODS AND RELATED SERYICES 10 BE SUPPLIED] UNIT PRICE FOR GOUDS AND RELATED SERVICES TOTAL PRICE
FROM ABROAD TO BE SUPPLIED FROM WITHM THE PHILIPPINES
Re ¢ Import Dutes 4 | Vilue Added Tax Vahe Added
m Duscription of Work of Materiala aTY.-UNIT Unkt Price of L and other Taxes | L1028 Transport | Unkprcaof | 00 Local tramsport o R Local Cumency
Ma, O |Goods or Senvices from Port to Goods or o Portion {Phl. Peso)}
; Impesed by PHA. | mperted by PHE, Taxes imposed | Daftvery Sits "*(Phl.|  Cumency
D | Foreign Currency Dafvery Sita Services {{F+G+H} A CYor
E (- Gove Gent. (PhR, Peso) {PhA. Pesc} by PRI Gowt. Peso) (ExC) (042013 2 C}
{Ph, Pesu} [ (lal Pﬂ - {Phil. Paso)
[(A) {B) (C} D) {E) {F) (=3 (H} (1) {J} K} L) M)
__D. |OTHER ELECTRICAL WORKS CONT.
15K Automate Citun Rectoser completa with the redg B and other appur
D3 descrlbed It the Tachnical Specifications, Technica! Data Sheet and a3 shown on tha Sid Drwingy Mudlr\gl 1St
works,
138KV #Fowati-Hour Demand Meter complete with fts F 1 and other accessores ls,
D4 [described in the Technicsl Specifications, Technical Data Sheet lnd 13 shown o0 Hha Bld Drawings including 1tot
works,
T Kllowstt-Hour Demand Meter compiete with s accessores as described in the Tachnical Spacifications, 1 Lot
" |Technical Data Sheet and ax thown on tha Bid Drawings incf. instan werks.
15k Fuse Disconnect Switch with Lightning Amester Combination complete with the required hme (ink,
oE brackets and sccessories a3 described In the Technical speeifications and Tachnical Dria Sheets 2 shown ¥ Lot
iy thm AL Mraadny b ek
Powsr, w&hmmmCauummmmwm-mmhmmm:mmm
oy NsuppﬂeaemﬁpmtnmeilswtmuGesmbedmmfamﬂmswﬂtsﬂmenmShm 110t
and 3 shown on the Bid Drawings & ] nstafation works,
D3 Emmmwwmmmummmhﬂ\mdsm 1 Lot
__ | Technical Data Sheets and as shown an the Bid Drawings inchuding works,
Tako-Off Structre tompleta with the required steel poes, croes arms, braces, bus conductor, e and|
%] erdware, fighining ion, termination kit and cther actesysores as described in Technical 1 Lot
Soecifications, Techricsl Data Sheet and a5 shown on the Bid Drawiecy Inchuding m:.
Grownding Syshem covnpleta with the mqudred groondsry grid chucts b
e R0 ] mmmmmmmmmumhmrmsmm 1 Lot
| Tachnicaf Crata Sheets &1 thawn on the Bid Drawings inchuding frestafation works,
Lighting and power system of the plant Site Camplete with T required panefhoard, Sghtng fiztures, swithes,
D.11 [outiety, cables, conduits, baxes and othar fitings & descrided i tha Technicsl Specifications and &3 shown 1L
SUB-TOTALD {Amount in Words)
__E. |ChiL WORKS AND ARCHITECTUIRAL WORKS
_E1_|ehn vworks
"E.1.1_|$ite Devetopment
4 [Clepring and Grubbing 1
b.| Grading Excavation __BScum
¢ | Grading FA T 4D eum
_E.12 |Drainage Appurtenances
____4|Open RC Canat 120 km,
b |Septic Tenk 1pc
¢ |OF-Wat