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National Power Corporation
INVITATION TO BID
PUBLIC BIDDING - BCS 2022-0155

1. The NATIONAL POWER CORPORATION {NPC), through its approved Corporate Budget

of CY 2022 intends to apply the sum of (Blease 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. & I Pre-bid . ABC/ Amt. of
Description Similar Contracts Conference Submus_snoni Bid Docs
Opening
Supply, Delivery,
HO-P1G22-009 / Installation, Test and
Supply, Delivery, Construction,
Installation, Test and | Installation, Test and
Commissioning of 1 x 60 | Commissioning  of | 29 March 19 April
kW and 2 x 100 kw |Diesel  Generating 2022 2022 P 28,658,726.00/
Modular Diesel Gensets’ set/s with at 'east one 9:30 AM 9:30 AM =] 25,000.00
Associated Electrical | unit capacity 60 kW

Equipment and Balance of | Prime or Continuous
Plant for Paly DPP, Paly | Power with power
Istand, Taytay, Palawan transformer/s  of at
least 75 kVA rating

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

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, particutarly, in Section I. {Instruction to Bidders).

Delivery Period / Contract Relevant Period of SLCC reckoned from
PR No/s. / PB Ref Nofs. Duration the date of submission & receipt of blds
Three Hundred (300} .
HO-PIG22-009 Calendar Days Fifteen (15) Years

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

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

5. 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
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Invitation to Bid - BCS 2022-0155

Guidelines issued by the GPPB. Bidding fee may be refunded in accordance with the quidelines 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-bid conference.

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

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

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

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

d. The Guidelines on the Implementation of Early Pracurement Activities (EPA) shall be subject to
GPPB Circutar 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; (i) online or electronic submission before the specified time stated in the table above
for opening of bids. Late bids shall not be accepted.

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

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

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

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

11. For further information, please refer to:

Bids and Contracts Services Division,
Logistics Department

BIR Road cor. Quezon Avenue

Diliman, Quezon City

Tel Nos.: 8924-5211 and 8921-3541 local 5611

Fax No.: 8922-1622

Email: besd@napocor.gov.ph / besd_napocor@yahoo.com

12. You may visit the following websites:

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

OGEL T. TEVES
Vice Presitent, er Engineering Services and

Chairman, Bids and Awards Committee
AFG-LOG-002.F03
Rev.No.0
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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 1 X 60 KW
AND 2 X 100 KW MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP, with identification number
LuzP2121210Se.

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

2. Funding Information

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

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

3. Bidding Requirements

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

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

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

4. Corrupt, Fraudulent, Collusive, and Coercive Practices

The Procuring Entity, as well as the Bidders and Suppliers, shall observe the highest
standard of ethics during the procurement and execution of the contract. They or
through an agent shall not engage in corrupt, fraudulent, collusive, coercive, and
obstructive practices defined under Annex “I” of the 2016 revised IRR of RA No, 8184
or other integrity violations in competing for the Project.

NATIONAL POWER CORPORATION m 11-178-1
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5.

Eligible Bidders

5.1.

5.2.

5.3.

5.4.

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

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

The foreign bidder claiming eligibility by reason of their country’s extension of
reciprocal rights to Filipinos shall submit a cerfification 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.

Pursuant to Section 23.4.1.3 of the 2016 revised IRR of RA N0.9184, 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 CPIl, must be at least
equivalent to at least fifty percent (50%) of the ABC.

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

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 VI! of the Charter of the UN, subject to
Domestic Preference requirements under ITB Clause 18.

Subcontracts

7.1.

7.2.

7.3.

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

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

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

Subcontracting of any portion of the Project does not relieve the Supplier of any
liability or obligation under the Contract. The Supplier will be responsible for the
acts, defaults, and negligence of any subcontractor, its agents, servants, or
workmen as fully as if these were the Supplier's own acts, defaults, or negligence,
or those of its agents, servants, or workmen.
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8.

10.

11.

Pre-Bid Conference

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

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.

Pocuments 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 VII! (NPCSF-GOODS-01 - Checklist of Technical and
Financial Documents).

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

10.3. If the eligibility requirements or statements, the bids, and all other documents for
submission to the BAC are in foreign l[anguage other than English, it must be
accompanied by a translation in English, which shall be authenticated by the
appropriate Philippine foreign service establishment, post, or the equivalent office
having jurisdiction over the foreign bidder’s affairs in the Philippines. Similar to the
required authentication above, for Contracting Parties to the Apostille Convention,
only the translated documents shall be authenticated through an apostille pursuant
to GPPB Resolution No. 13-2019 dated 23 May 2019. The English translation shall
govem, 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 Confracts Awarded but not yet Started (NPCSF-GOODS-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 VIII (NPCSF-GOODS-01 - Checklist of Technical and
Financial Documents).

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

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

NATIONAL POWER CORPORATION m 1-7B-3
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11.4. For Foreign-funded Procurement, a ceiling may be applied to bid prices provided
the conditions are met under Section 31.2 of the 2016 revised IRR of RA No. 9184,

12. Bid Prices

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

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

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

fi. The cost of all customs duties and sales and other taxes already paid or
payable,

iii. The cost of transportation, insurance, and other costs incidental o
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. In quoting the price, the Bidder shall
be free to use transportation through carriers registered in any eligible
country. Similarly, the Bidder may obtain insurance services from any
eligible source country.

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

13. Bid and Payment Currencies

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

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

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

14.2, :I'he 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 FOWER CORFORATICN : I-ITB-4
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185.

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 Enfity 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 Submissijon 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 IRR of RA No. 9184,

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

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 retums 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

21.1.

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

53 For this purpose, similar contracts shall refer to Supply, Delivery, Installation,
Test and Commissioning or Construction of Power Facilities, Installation, Test
and Commissioning of Diese! Generating set/s with at least ene unit capacity of
60 kW Prime or Continuous Power with power transformer/s of at least 75 kVA
rating.

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

1t shall be a ground for disqualification, if verification and validation cannot be
conducted for reasons attributable to the Bidder.

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

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

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

1. Conftract/Purchase Qrder and/or Notice of Award

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

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

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

1. Contract/Purchase Order

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

NATIONAL POWER CORPORATION m IN-8DS-1
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The prospective bidders shall declare its Joint Venture partner during the
purchase of bid/tender documents. Any single bidder/s who already
procured/secured the bidding documents but want to avail the Joint Venture
Agreement (JVA) shall inform the BAC in writing prior to the bid opening for
records and documentation purposes. Failure to do so shall be a ground for
disqualification/non-acceptance of its bid.

10.5

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

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

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

Equipment, materials, hardware and tools proposed by the winning bidder
to be supplied, which were evaluated to he 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 Sef(s) 8,110,017.00
b. Power Transformers 3,968,932.00
c. Other Mechanical Works 2,201,236.00
d. Other Electrical Works 6,607,193.00
e. Civil and Architectural Works 3,440,109.00
f. Spare Paris 3,261,282.00
g. Miscellaneous Work 1,069,957.00

TOTAL ABC 28,658,726.00

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

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

Fuel Consumption Cost:

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

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

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

19.5 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.

201 Additional documents to be submitted during Post-Qualification;

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

NATIONAL POWER CORPORATION m-B0S-3




BID DOCUMENTS

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

SECTION [l - BID DATA SHEET LuzP21Z1210Se

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,

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,

. The name, address, contact person and number of the Bidder's Local Service

Centerin 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, 2 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.

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

20.2 The licenses and permits relevant to the Project and the corresponding law

requiring it as specified in the Technical Specifications, if any.

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

1. Scope of Contract

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

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

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

2.  Advance Payment and Terms of Payment

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

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

3. Performance Security

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

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

4, Inspection and Tests

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

NATIONAL POWER CORPORATION m IV-GCC-1
b



BID DOCUMENTS SUPPLY, DELIVERY, [INSTALLATION, TEST AND
COMMISSIONING ©OF 1 X 60 KW AND 2 X 100 KW
MOCOULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPFP

SECTICN IV — GENERAL CONDITIONS OF CONTRACT LuzP21Z212105e

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 Goeds,
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,
repair or replace the defective Goods or parts thereof 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,

NATICNAL POWER CORPORATION m IV-GCC-2
A
i



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

SECTION V ~ SPECIAL CONDITIONS OF CONTRACT LuzP21Z21210Se

SECTION V

SPECIAL CONDITIONS
OF CONTRACT

NATIONAL POWER CORPORATION m~ V-



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

SECTION V - SPECIAL CONDITIONS OF CONTRACT LuzP21Z2121035e

SECTION V — 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 fram 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 te be furnished by the Supplier are as follows:

For Goods supplied from within the Philippines

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

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

{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;

{vit} 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)

)

(vi)

{vii)

(viii}

a.

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

Qriginal 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 factery test/inspection report;

Delivery receipt defailing 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;

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

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

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

Incidental Services —

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

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, andfor repair of
the supplied Goods.
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f.  Additional requirements specified in Section VI - Technical
Specifications, if any.

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

Spare Parts —

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

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

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

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

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

The spare parts and other components required are listed in Section Vi
(Technical Specifications) and Section 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 requirements as shall be expressly
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provided for in the Contract, including additional requirements, if any, specified
below, and in any subsequent instructions ordered by the Procuring Entity.

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

Name of the Procuring Entity

Name of the Supplier

Contract Description

Final Destination

Gross weight

Any special lifting instructions

Any special handling instructions

Any relevant HAZCHEM classifications

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

Transportation -

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

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

Where the Supplier is required under Contract to deliver the Goods CIF, CIP
or DDP, Goods are to be transported on 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. [n 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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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 Contractis Clause 2.2, Item No. 3.

2.2

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 imevocable 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 Vill- 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)
threugh (vi) specified in the SCC provision on Delivery and Documents.
Otherwise, the total delivery payment shall be charged against the
advance payment and the remaining advance payment will be fully
recouped from the succeeding claims.

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

(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 VIil- 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 tota! 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
defivery payment shall be charged against the advance payment and
the remaining advance payment will be fully recouped from the
succeeding claims.

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

the delivered Goods plus price for installation, test and
commissioning shall be paid to the Supplier within sixty (60) days after
the date of submission of the acceptance and inspection 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, 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 VIII- 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
the Goods and upon submission of the documents (i) through (vi)
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specified in the SCC provision on Delivery and Documents. Ctherwise,
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

iii. Contract/Purchase Crder Reference Number

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

The bond shall remain valid and effective until the duration of the contract
{should be specific date reckoned from the contract 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 acceptable Performance Security within ten (10) calendar days after
the contract duration/delivery period extension has been granted by NPC.

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

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

ii. 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.
6 Aside from the Liquidated Damages, the PROCURING ENTITY shall also

1.

implement the following additional penalties:

Penalty for Failure to Meet Guaranteed Rated Qutput

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

If the diesel gensets fails to attain the guaranteed kW output at site during
the performance test as measured at the generator output terminals, a
penalty shall be imposed to the Supplier for each diesel genset that failed
to attain the guaranteed kW output, computed in accordance with the
formula specified below:

Penalty/Unit = TCPx(1-AIRQ) « o
GRO
Where:

TCP = Total Contract price for one DG Set (ltem 1 of the Bid Price Schedule)

ATRO= Actual Tested Rated Output of the DG Set at site comected to ISO
3046 conditions

GRO= Guaranteed Rated Qutput of the DG Set at ISO 3046 conditions

2 = Penalty Constant

Penalty for Failure to Meet Guaranteed Fuel Rate

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

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

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

Where:

AFR = Actual Fuel Rate for each DG Set at site corrected fto ISO 3046
conditions, likW-hr

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

GRO =Guaranieed Rated Oulput of the DG Set at ISO 3046 conditions, kW

PCF = Prevailing cost of fuel per liter (delivered at sife)

3427 =Number of operating hours for one {1) year period computed to be equal
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o 16 hours per day, 25 days PMS, 10% CQutages and assumed 70%
Utifization Factor
2 = Penalty Constant

3. Penalty for Failure to Meet Transformer Guarantees

Aside from the Liquidated Damages, Penalty for Failure to Meet
Guaranteed Qutput and Penalty for Failure to Meet Guaranteed Fuel Rate,
the PROCURING ENTITY shall also impose a penalty in case the Supplier

The penalty to be imposed to the Supplier shall be in accordance with
Section VI - Part [, 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 | - TECHNICAL SPECIFICATIONS

GW - GENERAL WORKS

GW-1.0 GENERAL

This section covers the general technical requirements for furnishing all labor,
materials, supplies, tools and equipment and other incidentals required for all the
works specified herein and shown on the accompanying drawings or otherwise
directed by NPC to complete the Supply, Delivery, Installation, Test, And
Commissioning of 1 x 60 kW and 2 x 100 kW Modular Diesel Gensets,
Associated Electrical Equipment and Balance of Plant for Paly DPP which
consist mainly of the following:

Table 1.0

! n i . o o
KVA)HI | ISR T

1x60kW | 1x75KVA

1. Paly DPP 2x100kW | 2x150kVA

Total No. of 1% 60 kW 1x75KVA

olal No. 0 2 x 100 KW 2 x 150 kVA
Gensets 3 3

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

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

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

The Supplier shall be fully responsible for its work in the design, manufacturing,
assembly, documentation, reports, corrosion protection, shop testing,
preparation for shipment, reinforcement of roads and bridges as deemed
necessary, field testing and commissioning, warranty provisions and compliance
with the applicable codes and standards and the requirements of this
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GW-1.1

GwW-1.2

All necessary corrections and deviations from the specification of the equipment
arising either from error in the workmanship or design made by the
SupplierfManufacturer with the resulling 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 (Architectural, Civil, Mechanical and
Electrical). The specific technical specifications shall take precedence over the
general requirements (General Works) in case of any inconsistency.

Project Description

The Project calls for site development as required, supply, delivery, installation,
test, and commissioning of three (3) sets of Modular Diesel Generator Set and
auxiliaries including its associated electrical equipment as summarized in Table
1.0 of Clause GW-1.0.

Each generating set shall be designed for Prime Duty Operation as defined in
ISO 8528, capable of delivering the required Guaranteed Prime Rated Power of
not less than 60 kW and 100 kW measured and/or adjusted to the Specified
Reference Site Conditions in Clause MW-4.1 of the Mechanical Works
specifications.

Each diesel engine shall be designed to 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 parallel with other generating sets (future) of different make and

capacity.

Project Location

The project shall be located in existing plant site at Paly Island, Taytay, Palawan.
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GW-1.3

GW-2.0
GW-2.1

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

TABLE 1.2
I PLAN TR | RO R | SO NN | MR O NN | WO YN | MO SRR
1.Paly DPP, Puerto Fort Santa Paly Island
Taytay, ;(;r,:;?af Princesa Port | Isabel (Taytay) Port PaIyLDPP
Palawan S L S-S
NOTES: L -Land Travel, §- Sea Travel, S-S~ Special Trip Sea Travel

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.

SCOPE OF WORK
General

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

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

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

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

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

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

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

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

d) Training of NPC personnel covering electrical, mechanical,
instrumentation and control systems, trouble shooting including the
supply of manufacturer's software needed in programming the genset
control setting and electronic/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 refated works not specifically mentioned
in the Specifications but are necessary to complete the Works so as to be ready
for commercial operation in accordance with the intent of the Contract. It is
understood that all costs pertinent thereto are included in the Schedule of
Requirements.

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

GW-2.2  Architectural Works
a) Design and installation of containerized/pre-fabricated control rooms
(collapsible type};
b)  Allinsulation works;
NATIONAL POWER CORPORATION VI-GW.4
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¢)  Ceiling Works;
d)  Fenestration Works;
e) Concrete and Masonry Works;
fy  All painting and varnishing works;
g)  Supply and installation of pre-fabricated roofing and siding sheets;
h)  Soil poisoning;
i}y All carpentry and joinery works;
iy  Watemproofing and damproofing;
k) Tile works; and
) All other works and services required to complete the project.

GW-2.3 Civil Works

a)

b)

d)

g)

h)

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

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

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

Design and construction of new reinforced concrete foundations for
modular gensets and containerized/pre-fabricated control house,
transformers, including anchor bolts/machine bolts to ensure proper
anchoring and installation, Design calculations and detailed drawings shall
be submitted for NPC's review and approval prior to construction,

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

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

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

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

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

k) Complete construction of grouted riprap;
) Laying gravel at the switchyard area and tank farm;

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

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

GW-2.4 Mechanical Works

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

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

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

b.1}) One (1) unit of 60 KW (Guaranteed Prime Power Output) Modular
Diesel Generating set, 1800 rpm, In-line multi-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, anchorffoundation bolts and other
devices/accessories as described in the relevant technical
specifications;

b.2) Two (2) units of 100 KW (Guaranteed Prime Power Qutput) 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 govermnor, 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;
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b.3)

b.4)

b.5)

b.6)

b.7)

b.8)

b.9)

b.10)

b.11)
b.12)

b.13)

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

One (1) lot Fuel Qil 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, waste water/oil from powerhouse drain pit to oil
water separator including necessary excavation, backfiling and
asphalt jute application to embedded pipes;

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

One (1) set of Elevated Water Storage Tank (iriple layer
polyethylene), 1,000 liters capacity complete with accessories and
jetmatic hand pump,

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;

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

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

Two (2) sets of Portable Type Fire Extinguishers, Clean Agent
(HCFC or Halotron 1 Type), 7.1 kg. (15.5 Ibs), non-expiry, multi
shots, wall-hung and UL/FM approved;

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

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

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

NATIONAL POWER CORPORATION - VI-GW-7



BID DOCUMENTS SUPPLY, DEUVERY, INSTALLATION, TEST AND
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPF

SECTION V1 — TECHNICAL SPECIFICATIONS LuzP21212105e

b.14} All other works and services including those not specifically detailed
herein but are required to fully complete the project.

GW-2.5 Electrical Works

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

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

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

d)  Supply, Installation and Test of 1 x 75 kVA & 2 x 150kVA, 480 V/ 13.8 kV,
3-Phase, 60 Hz Generator Transformer;

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

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

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

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

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

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

k)  Supply, Installation and Test of Grounding System;

I)  Supply, Instaflation and Test of Lightning Protection System;

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

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

o}  Supply and Delivery of Special Tools;

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

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

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

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

GW-2.6 Other Works and Services

a)

b)

c)

d)

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 andfor replacement parts required during the test
and commissioning and the duration of the warranty period;

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

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

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

Furnish measuring and testing instruments, tools and devices o be used
during the test and commissioning;

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

NPC-SPUG plant personnel shall extend any assistance that the Supplier
may require during his inspectionfassessment (such as dimensional
measurement, megger and wiring continuity test, etc) at the site including
existing facilities, as applicable;
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) 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/for 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 mainienance
personnel to assist the Supplier during the conduct of the test and
commissioning.

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

i) Submit five (5) sets of drawings and documents for NPC's approval prior to
procurement of materials and equipment such as dimensioned assembly
drawings of generating sets and its auxiliary equipment, sound attenuated
and weatherproof enclosure, schematics and wiring diagrams, control and
protection panels, transformers, interconnecting diagrams identified by
terminal numbers and equipment foundation details. Submittal shall
include seven (7) sets of approved operation and maintenance manual fo
be submitted prior to test and commissioning. Plant site with generating
sets of different model/ratings shall be supplied with respeclive 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;

i) 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;

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

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

GW-3.0 DESIGN AND DUTY CONDITIONS
GW-3.1  Site Conditions
The Supplier shall be responsible for visiting the plant site and thoroughly
investigate and familiarize himself with all the conditions at site, the surrounding
area and take particular reference to its accessibility, means of communication
and transportation and all other factors that could hamper the smooth execution
of the contract.
Any and/or all expenses arising through the lack of knowledge or understanding
regarding the existing conditions of the sites shall be the responsibility of the
Supplier and no additional payment thereof shall be made by NPC.
The conditions stated below shall be taken into consideration in the design,
manufacture and selection of the equipment and materials to be supplied by the
Supplier, unless otherwise specifically indicated in the relevant technical
specifications.
Elevation above sea level : 0t h00M
Ambient temperature : up to 45°C
Barometric 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 1 250 km/hr and/or as specified in the lalest
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

GW-3.3

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 briftle); and

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

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

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

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

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

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 persannel as
defined in DOLE's Occupational Safety & Health Standards for Neise and
contractual requirements for overall plant noise levels.

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

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

If the Supplier expects the maximum sound level of the equipment to exceed the
specified level at a distance of 1 meter, the Supplier shall use acoustical
treatment features, subject to NPC's review and acceptance, to achieve the
sound control design objectives.
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GW-3.4 Emission Standards
The diesel-generating unit/s shall also comply with the Emission Standards of
the Philippine Clean Air Act, including but not limited to the following:
Max.
Permissible Method of :
Potlutant Limit 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 or8 as As per sampling method
appropriate
co 500 a5 CO USEPA Method 3 Orsat Analysis or NDIR
: USEPA Methods 1 L .
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:

NATIONAL POWER CORPORATION

)

Property Unit h?::zg’d Min., Max.
1. Density @ 15C kg/L D-1289 0.82 0.88
2. Kinematic Viscosity @ 40 °C ¢St D-445 1.7 5.5
3. Flash point °C (°F) D-93 55(131)
4. Pour Point “C(F) D-97 10 (50}
. On O 16
5. Cloud Point C(F) D-2500 (60.8)
6. Ash % wi, D-482 0.01
7. Sulfur % wit, D-4294/D- 0.3
129
8. Water & Sediment % vol. D-2709 0.1
8. Water Content (by distillation) % vol. D-95 0.1
10. Calerific Value
HHV BTUAb | D-240/D4868 | 19,600
LHV BTUMb D-4809 18,400
11. Others
a) Distillation Temp. 90% oc D-86 370
Recovery
b) Carbon Residue,
10% Bottoms % wit. D-4530-85 0.35
c) Cetane Index D-976 45
d}y ASTM Colour D-1500 5.0
e} Sediment (by extraction) o wi. D-473 0.01
f) Copper strip corrosion, 3h )
at 50 °C ASTM D-130 No. 1
VI-GW-13
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. ASTM
Property Unit Method Min. Max.

PNS EN

g) FAME content % vol. 14078 1.7
modified
PNS EN

h) Methyl laurate (C12 ME) % wit. 14331 0.8
modified

i} FreeWater o vol. 1.0

GW-3.6

GW-3.7

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

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 vibrationa! stresses in the engine crankshaft, generator
and exciter shafts resulting from torsional critical speeds.

Plant Operating Characteristics

Each diese! engine generator unit shall be capable of providing the specified
Prime Power Qufput under the most adverse ambient condition as specified in
the technical specifications.

Speed and voltage contro! 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.

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

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

Each diesel generator unit shall be designed for remote start-up and speed
control including automatic and manual control. It shall be equipped with all
necessary instrumentation to provide adequate monitoring and control of the unit
under all operating conditions including “standby”,
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The start-up operation of the unit shall generally be performed remotely from the
generator control and protection pane! installed in the containerized (collapsible
type) control room with provision of selective manual operation of the diesel
generator set and applicable auxiliary equipment from the local control panel
mounted/installed {per manufacturer’s standard) on the genset skid.

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

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

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

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

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

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

c} Moving paris shall be designed to withstand, without damage, the leve!
of overspeed that is caused by the {ollowing:

c.1  Full short-time load rejection; plus

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

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

GW-3.8 Power System Characteristics
The generating sets to be supplied shall be capable of parallel operation both at
regulation and base load with the existing generator sel/s of different
make/manufacturers and rating/s or to the existing power system.
NATIONAL POWER CORPORATION VI-GW-15
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GW-3.9

GW-4.0

GW-4.1

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

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

b) Frequency variation  : *5% Nominal Frequency: 60 Hz
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 shall be new and unused, free from defects and imperfections and best
suited for the purpose intended. Materials used in the manufacture and
installation of all equipment to be furnished shall be of the required quality used
in commercial products of reputable manufacturers.

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

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

The equipment and materials to be fumnished under this specification shall be
essentially the current standard products of the respective manufacturer
regularly engaged in the production of such equipment and materials. 1t shall be
designed and manufactured for maximum safety and reliability in accordance
with quality specifications.

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

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

for rejection.

GW-4.2 Applicable Codes and Standards

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

ABS
ANSI
ASME
AWS
BSI
CE
CSA
DEMA
DIN
FM
HIS
18C
ICS

IEC

IEEE
150
JEC
JEM
JIS

LR

NEC

American Bureau of Shipping

American National Standard Institute
American Society of Mechanical Engineers
American Welding Society

British Standards Institute

European Commission

Canadian Standard Association

Diesel Engine Manufacturer's Association
Deutsches Institut fur Normung

Factory Mutual Engineering

Hydraulic Institute Standards

International Building Code

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

Mg-2 - Safety Standard for Construction & Guide for Selection,
Installation and Use of Electric Motors and Generators

International Electrotechnical Commission

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

Integrated Institute of Electrical Engineers
International Organization for Standardization
Japanese Electrotechnical Commitlee

Japan Electrical Manufacturer's Association
Japanese Industrial Standard

Lloyd's Register

National Electrical Code
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NEMA National Electrical Manufacturer's Association
MG 1 - Standard for Motors and Generators
WC-5 -  Thermoplastic-Insulated Wire and Cable for the
Transmission and Distribution of Electrical Energy
ICS2 - Industrial Centrols and Systems: Controllers, Contactors

and Overlead Relays rated 600 Volts
NESC National Electrical Safety Code

NFPA National Fire Protection Association
272 - Standard Method of Test for Fire and Smoke
Characteristics of Wires and Cables
NKK Nippon Kaiji Kyokai
OHSAS Occupational Health and Safety Assessment Series
PEC Philippine Electrical Code
SSPC Steel Structures Painting Council
TEMA Philippine Electrical Code
UL Underwriter’s Laboratories
44 - Rubber-Insulated Wires and Cables
508A - Industrial Control Equipment
220 -  Standard for Stationary Engine Generator Assemblies

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

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

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

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

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

GW-44

GW-4.4.1

GwW-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.
Resulls 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 autherized 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 shall be given to the humid
tropical conditions under which the equipment is to work. Cubicles used for
switchgear and control cabinets in outdoor plant shall be vermin-preof 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 {o be treated in an approved manner to prevent rusting.
Cores or other components which are laminated, or which cannot be rustproof,
shall have all the expected parts thoroughly cleaned and heavily enameled,
lacquered or compounded.

Screws, Nuts, Springs, Pivots, Etc,

The use of iron and steel is to be avoided in instruments and electricai 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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GwW-4.4.4

GW-4.4.5

GW-4.5

GW-4.6

GW-5.0

GW-5.1

Fabrie, Cork, Paper, Etc.

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

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.

Interchangeability

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

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

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.

EQUIPMENT MARKING, NAMEPLATES AND MISCELLANEOUS
REQUIREMENTS

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.
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GW-5.2

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

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

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

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

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

Nameplates, labels and warning plates shall be in English,

Labels

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

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

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

Labels shall be provided on both front and rear sides of MCC's, boards, panels,
etc.
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GW-5.3

GW-5.4

GW-5.5

GW-5.6

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.

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,

Erection Marks

Al 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.

Locks

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

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

Guards

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

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 furnished and to show the general layout and
equipment arrangement which indicate limiting or mandatory dimensions and
elevations.  However, if such indicated dimensions are found deemed
inadequate during the implementation stage, changes or adjustments may be
made subject to NPC’s review and approval.

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

approval.

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

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

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

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

NATIONAL POWER CORPORATION VI-GW-23

il



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL
EQUIPMENT AND BALANCE OF PLANT FCR PALY OPP

SECTION V1 = TECHNICAL SPECIFICATIONS LuzP21Z212105e

GW-6.2

GW-6.3

GW-6.3.1

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.

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 ll) 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 VIII-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.

Supplier/Manufacturer Brawings/Documents and Instruction Manuals
General

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

To provide the basis for programming the checking of the Supplier's drawings,
the Supplier shall, within ten (10) calendar days from effectivity date of the
contract, prepare and submit to NPC for approval a drawing and document lists
summarizing the drawings he proposes to submit in accordance with the
requirements specified herein, together with the dates on which he proposes to
submit such drawings. These lists shall be updated monthly to show the status
of the drawings and documents submitted and any additional proposed
drawings. NPC shall have the right to require the Supplier to submit additional
information as may reasonably be required.

The name and signatures of the Supplier/Manufacturer's designer and approving
officer who process the drawing for NPC's approval shall be included in the title
block for each drawing/decument 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
consiruction 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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GW-6.3.2

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.

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, defivery,
erection, site test and commissioning.

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

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

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

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

GW-6.3.4

GW-6.3.5

GW-6.3.6

General and Detailed Drawings and Specifications for Electro-Mechanical
Equipment

Before proceeding with the manufacture of the equipment, the Supplier shall
submit for approval the applicable designs, design computations as required,
brochures, detailed specifications or equipment data sheets, general assembly
drawings, outline/arrangement drawings, system drawings {flow diagrams), and
sufficient sub-assembly drawings, P & | 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.
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GW.-6.3.7

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

Instruction Manuals

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

Number of Copies/Rating Delivery Sites/Group

3 Plant Site

2 Workshop Maintenance Technical
Services Division

1 Palawan Operations Division

1 Luzon Operations Department

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

Instruction Manuals shall be fumished 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 submilted 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'simanufacturer’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 ftrip), intercennection diagrams of
the generator, exciter, governor and other integral devices and other
relevant drawings;
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c) Mechanical and Electrical Parts lists itemizing type, number, rating,
performance limits, and services required including electric power,

water (cooling and seal), fuel and lube oil;

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

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

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

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

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

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

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 Equipmentidentification 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.9  Quantity required; and
k.10 Qutline sketch diagram
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GW-6.3.8 As-Built Drawings

GW-6.3.9

GW-6.4

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

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

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

Documents for NPC's Records

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

a) Material Data, Materia! Cerlifications 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
National Power Corporation

BIR Road corner Quezon Avenue,

Diliman, Quezon City 1100

NPC shall review, comment or note corrections to be made and return two (2)
copies to the Supplier within twenty {20) calendar days after receipt of the
drawing. If comrections are required, the Supplier shall make all necessary
corrections and re-submit within fourteen (14) calendar days for NPC's review
and approval.
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GW-7.0

GW-7.1

Five (5) prints with dark lines on a white background shall be furnished to NPC
for each drawing submitted for approval. Two (2) copies will be returned to the
Supplier either marked “Approved”, “Approved with Corrections Indicated”, or
Returned for Corrections”. Prints marked “Approved” or “Approved with
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
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.

DISMANTLING, DEMOLITION AND RELOCATION REQUIREMENTS

General

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

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

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

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

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

Preparation

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

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

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

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

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

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

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

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

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

All packaging or crating shall be suitable {or long term outdoer storage on or off the
ground.
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GW-7.3

GW-7.4

Dismantling of Existing Installations

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

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

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

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

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

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

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

Pemolition

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

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

GW-7.6

GW-8.0

GW-8.1

Storage, Transportation and Re-Erection

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

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

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

Disposal of Demolished Materials

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

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

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

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

INSTALLATION REQUIREMENTS

General

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

GW-8.3

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-baund copies in a format and in sufficient detail to allow NPC to appreciate
fully how the works are to be erected, and at which stages inspections, alignment
checks, grouting, etc. are to be carried out.

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

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

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

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

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 written resolution prior to the execution of the Work.

Materials and equipment shall be handled with care at all times to prevent
damage and defects during handling, hauling, packing/crating, loading,
transportation, unloading, assembly, erection and any such damage and defects
shall be repaired, replaced or otherwise make good by the Supplier to the
satisfaction of and at no cost to NPC.
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Assembly, erection and installation of all materials, equipment and its associated
structures shall be carried out by skilled and qualified personnel with special
training and experience in the appropriate trade.

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

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

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

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

The Supplier shall identify the most convenient access and manner of moving
the equipment out of a fixed structure/s. The Supplier shall provide temporary
shelter/cover (tarpaulin or equivalent type of cover) on the 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 origina! form
by the Supplier to the satisfaction of NPC,
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GW-8.4

GW-8.5

GW-8.5.1

GW-8.5.2

GW-8.5.3

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 material with sufficient life span under
site conditions.

Traffic Signs

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

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

Signs for Emergencies

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

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

GW-8.5.5

GW-9.0
Gw-9.1

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

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

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, elc.

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

INSPECTION AND TESTS
General

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

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

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

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

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

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

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

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

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

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

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

Acceptance or completion certificate shall be issued only after all the required
tests are satisfactorily conducted and results are within the acceptable range
and the guaranteed values are met.
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Gw.-9.2
GW-9.2.1

GW-9.2.2

Tests at Supplier's Premises

Inspection at Supplier’s Premises

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

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

Factory Acceptance Tests {(FAT)

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

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

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

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

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

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

Diesel Engine-Generator Set

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

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

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

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

a3 Governor Regulation Test

a.4  Overspeed Trip Test

ab Engine High Temperature, Low Qil Pressure and
Emergency Device Trip Test

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

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

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

2. The conduct of Sound and Vibration Tests shall be done
only once, either during Factory Acceptance Test (FAT)
or at Site Acceptance Test.
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GW-9.3
GW-9.3.1

b) Auxiliary Equipment

Cerified 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

¢) Electrical Equipment

Electrical equipment such as generators, circuit breakers, contro! 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.

Pre-Commissioning/Commissioning Test
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 cne (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 pericd, NPC shall provide operations and
maintenance personnel, upon request of the Supplier, who shall assist in the
performance of the commissioning test. The said personnel shall be placed
under direct supervision of the Supplier/Commissioning Engineer and shall also
serve the purpose of on-the-job training in the field of operation and maintenance
of the plant.
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GW-9.3.2

GW-9.3.3

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

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;
t) Megger testing of equipment;
d) Checking of safety valve settings;
e) Checking of settings for switches and instrument transmitters;
fy  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;
i) Checking for tightness, rotation, vibration, direction of auxiliary electrical
motors, etc.;
k}  Setting/calibration of relays and other protective devices;
) Fuel injectors, 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
m.2  Lube Qil flushing of field installed engine lube oil pipe
m.3  Chemical cleaning of field installed engine piping system

Commissioning Test

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

a)  Trial run of individual auxiliary equipment;

b) System sequential operation;

c} Generating unit tripping device test;

d) Noload operation of diesel generating set;

e) Test of control systems safety and operating functions;

f) Unit synchronization;

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

1} Automatic change-over of standby equipment;

[y  Parallel operation and load sharing test;

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

m) Tests for Sound Pressure Level and Vibration; and

n) Tests for Electrical Equipment per ANSI and |IEC standard
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GW-9.4

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 has
the option to provide the dummy load if the performance test will be conducted
after installation at the plant site. Accordingly, fuel cost to be used during the
performance test at the Supplier’s facility shall be borne by the Supplier.

Performance Tests

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

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

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

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

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

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

a) Introduction;

b) Purpose of Test;

c) Procedure for the Test;

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

e) Test data and parameters to be measured,

f)  Step by step calculations indicating how the test data are used to arrive
at the final results;

g) Forms to be used; and

h) Correction curves and other curves or tables to be used in the test
{correction curves shall be submitted with the Bid)
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Acceptance of the equipment shall be on the basis of the satisfactory results of
the performance tests meeting the guaranteed values.

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

his own cost.
GW-9.4,1 Diesel Engine-Generator Set
All tests shall be performed in accordance with the approved Test Procedures
submntitted 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
¢) Low Pressure, High Temperature and Emergency Device Trip
d) Load Test & Fuel Oil Consumption Test

50% load 0.5 hour
75% load 0.5 hour
100% load 1 hour

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 fuel oil
consumption, The computed results shall be the time-weighted average of
related readings.

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

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

fuel consumption.

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

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

9.2.2,

NATIONAL POWER CORPORATION VI-GVW-44

M3l



BID DOCUMENTS SUPPLY, DELIVERY, [INSTALLATION, TEST AND

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

SECTICN V1 — TECHNICAL SPECIFICATIONS LuzP21Z1210Se

GW-9.4.2 Auxiliaries and Associated Electrical Equipment

GW.8.5

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 eight (8) hours or at any programmed/scheduled
operating hours available at the respective plant site/s.

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

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

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

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

a} Plant tripping due to above causes;

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

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

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

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

If the plant cannot deliver power due to unavailability of metering and distribution
facilities, NPC will issue a certificate of waiver of reliability test. Issuance of said
waiver shall in no way relieve the Supplier of his responsibility to conform with
the requirements of the specifications.
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GW-9.6

Tests Failures

If any equipment or component fails to pass any test, NPC may direct the
Supplier to make any necessary corrections or alterations for defects or order
equipment/component replacement, as maybe deemed appropriate. Any and all
expenses due to additional tests or retests made necessary by failure of
Supplier's supplied 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 ils representative(s) as a result
of re-test to be conducted on the equipment shall also be borne by the Supplier.

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

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

NPC shall have the right to reject Diesel Generating Sets whose fuel oil rate
during test deviates to more than +5% of its guaranteed fuel oil rate and the
Prime Power 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 (5) certified copies of the reports of all tests and other manufacturer
standard tests shall be furnished to NPC within a maximum of fifteen (15) days
following the completion of the tests, for all the Supplier's supplied equipment.
Test cerificates 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.
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Gw.9.8

GW-10.0

GW-10.1

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 accerdance with the
requirement of the specification and the manufacturer's test procedures as
approved by NPC.

Issuance of the Cerlificate 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.

TRAINING OF NPC PERSONNEL

General

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

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

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

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

The training program shall be adequate for the trainee to acquire the necessary
expertise and competence in the area of engineering, operation and
maintenance and as 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,
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GW-10.2

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.

Operation and Maintenance Training at Site

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

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

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

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

¢} Proper maintenance during long period of standby condition,

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

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

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

NPC shall have the right to send to the Site its personne! intended to operate
and maintain the equipment supplied under this Contract. The Supplier shall use
his staff to instruct these personnel relative to the operation and maintenance of
the equipment.
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GW-11.0 CORROSION PROTECTION AND PAINTING

GW-11.1

Gw-11.2

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 sel/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) Plant item name;

b}  Protective coating systems including number and thickness of coats;

¢)  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.

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
coaling shall be effective against salty air and shall be easily removable at site.

All iron or steel external sutfaces shall be covered with two (2) coats of protective
anti-rust paint,
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GW-11.3

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.

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
carrosion,

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

Equipment and auxiliaries which are shop-fabricated/assembled and have
already been provided with final painting shall no Tonger 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 fim
thickness.

GW-11.4 Hot Dip Galvanizing
The zinc protective coat shall be adherent, smooth and free from discontinuity
and imperfections such as bubble, porosity, cracks, or other irregularities of the
protective layer.
The thickness of applied layer shall correspond to a minimum rate of 600 gm/m?
or as approved by NPC

GW-12.0 SPARE PARTS AND TOOLS
The lists of Spares and Tools in a form to be filled up by the Supplier as specified
in Part 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.

GW-12.1 Spare Parts
The Supplier must have an established local Service Center {(Owned or Officially
Accredited) with experienced technical personnel that will promptly and efficiently
cater to the repair, maintenance and spare parts requirements of the supplied
unit/s during the warranty period.
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GW-12.2

The Supplier shall supply, deliver and install as required (consumables are by
supply and delivery only like filter elements, fan belts, lubricants, oils and
coolants, injector tips, etc) all the spare parts including labor and travel time
necessary for replacement or repair works during the warranty period. The
supply shall include all the spare parts specified in the specification and
Technical Data Sheets, and all other replacement parts required to sustain the
operation of all the generating units during the warranty pericd. Quantity of
specifiedflisted 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 parls shall include all the items that are expected {o 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 Paris 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.

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 Il
— 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.

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 || — Technical Data Sheets, of the bid
document.

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

b)  Any special tools or appliances required solely for erection purposes.
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GW-13.0
GW-13.1

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 custorn 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 carmied,
it shall be supported on steerable rubber tired wheels. All large tools and
wrenches shall be mounted on a suitable shadow board arranged for wall
mounting.

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

All tools and appliances supplied shall be handed over fo 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 Il — 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,

PACKING, SHIPMENT AND STORAGE
Packing/Crating

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

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

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

Flanged connections shall be protected by a %2 inch (13 mm) or thicker plywood
disc, or suitable alternate, bolted to the face of the flange.
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Threaded or socket weld connections shall be protected with screwed or snap on
type, securely held plastic protectors. Cast iron plugs are not acceptable for
protection unless part of the permanent assembly.

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

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

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

All large and heavy shipping units shall have suitable skids for moving. Crating
shall also be adequate for lifting with slings. 1f location of slings is critical, these
locations shall be marked accordingly.

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

All delicate electrical and mechanical parts susceptible to damage from moisture
shall be packed in hermetically sealed container or other approved containers
within their packing cases, with all machined surfaces coated with a rust
preventive compound. All sealed packages shall include bags of silica or equally
moisture absorbing chemical. When electric space heaters are provided for that
purpose, these should be wired to the outside of the equipment so that
energization immediately upon receipt is possible without disassembly of crates,
ete. 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.
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GW-13.2

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 : kgs
GROSS WEIGHT : kgs
DIMENSION : m?3
CRATE NO. :

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

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

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

Shipment/Transport

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

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

The Supplier shall ship the materials and equipment on clear commercial bill of
lading and the cost of all freight, insurance, shipping, handling and road transport
charges shall be included in the Bid Price.
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GW-13.3

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

a) Inspection and verification of the packing list;
b) Visual inspection of the condition of the packing and its surfaces; and

c) Partial opening of the crates and plastic sheet protection of the plant
auxiliary equipment and diese! 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, defecis or
damages, signed by the Supplier and concurred by NPC. All shortages and
damages noted shall be immediately replaced by the Supplier at his own cost
and shall ensure the timely delivery of replacement without affecting the agreed
overall project implementation schedule,

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

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

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
tarpaulin or equivalent type of cover until the they have been installed in their
respective areas.
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GW-14.0

GW-15.0

GW-16.0

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.

CLEAN UP

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

CERTIFICATE OF COMPLETION AND ACCEPTANCE

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

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

GUARANTEE

The Supplier shall guarantee that upon receipt of NPC’s Notice of Request, he
will promptly repair, andfor replace, at his own expense, equipment and
machineries, against defect in design, workmanship and materials and shall
include labor, parts and trave! 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
pericd of the particular generating set/s or plant system/s shall commence on the
first day of the commercial operation. Commercial operation shall mean when
generated loads are already exported to the grid/consumers following the
successful performance/reliability tests. Accordingly, a Certification shall be
issued by the implementing group and/or plant head stating that the Warranty
Period has started for the parlicular genset/s or plant system/s with the date
stipulated thereon.
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The Supplier shall also provide the services of the equipment
Manufacturer/Supplier or his authorized local representative (a service technician
who has complete knowledge of proper operation and maintenance of the
generating sets) for a period of not less than two (2) days in two (2) separate
visits which will coincide on the first two (2) scheduled periods of preventive
maintenance {every 250 hours or per manufacturer’s recommended hours} of at
least one generating set during the warranty period at no cost to NPC to perform
the following, but not limited to;

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

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

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

Accordingly, the warranty bond shall be extended.
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GW-17.0

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 acknowledgementto 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.

MEASUREMENT OF PAYMENT

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

Failure of the Supplier to submit the approved "As-Built” Drawings and
"Operation and Maintenance’ Manuals to NPC on the respective dates specified
in Clauses GW-6.3.7 and GW-6.3.8, NPC shall withhold Five percent {5%) of
contract amount from payments due to the Supplier.
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SECTION VI - TECHNICAL SPECIFICATIONS
AW - ARCHITECTURAL WORKS
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AW-1.0
AW-1.1

AW-1.2

AW-1.3

SECTION VI - TECHNICAL SPECIFICATIONS

AW — ARCHITECTURAL WORKS

GENERAL ARCHITECTURAL REQUIREMENTS
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.

Submission of Samples

At least one (1) month before the start of any installation or application of

materials, the Contractor shall submit samples of materials for all sections for
evaluation and approval. No work shall be done until after samples are
approved by the NPC Representative in writing. All work must strictly conform
to approved samples as to quality, texture, color and finish.

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

To avoid unnecessary delay, it is suggested that the orders and/or purchase

of imported or local materials shall be made within sufficient period in order
that adequate supply is available at any time when needed.

Substitution of Materials

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

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

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

No price increase will be allowed for a better kind of material.
AW-1.4 Certification of Materials

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

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

» The measurements for the execution and payment of the Works, including
provisions of the measuring equipment and the engagement of labor

+ Connecting up of water, gas and electricity from the mains of the site
indicated by the NPC Representative to the points of use

« Provision of small equipment and tools

« Safeguarding the Works against surface water, which shall normally be
reckoned with, and its possible necessary removal

¢ Protecting the Works from heat, wind and rain

« Protection and safety measures required

Protecting the executed works and the items handed over the execution of

same from damage and theft up to the time of acceptance

Supplying of the operational materials

Supplying of consumable stores

Supplying of fitting dowels

Supplying of simple type pipe covering, e.g., in the shape of pipe

sheathings with corrugated cardboard and the like

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

etc.

installing and dismantling as well as providing all framework and scaffolds

Making blackouts on concrete

Chemical preservation of timber

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

AW-1.6 Measurement and Payment

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

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

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

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 erectionfinstallation 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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¢) 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 of twenty {20} feet Prefabricated
Container House with the following specifications and fixtures:

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

Steel Frame | : | Galvanized with painting

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

Roof | : | Glasswoo! insulation with pre-painted Gl sheet
roof and interior ceiling.

Flooring | : | Magnesium board with linoleum finish.

Windows | : | 4 sets aluminum frame sliding windows and 1
(4 sets — 1.0m x 1.0m) set PVC awning window,

Doors | : | 1 set steel door and 1 set PVC door.
(1set-0.8mx2.1m)

Toilet & Bath | : | Complete with fixtures & fittings, including
ceramic floor tiles, door, window and plumbing,

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

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

AW-2.3 Design Criteria for Prefabricated Container House

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

Wind load.

The wind load shall be based on basic wind speeds for occupancy category
IV building and other structures where V=300 kph) and exposure D (Flat,
unobstructed areas exposed to wind flowing over open water for a distance of
at least 2 km) of NSCP volume |, 7% edition, 2015
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AW-2.4 Measurement and Payment

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

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

AW-3.0 CONCRETE MASONRY WORKS
AW.-3.1 General

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

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

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

AW-3.2 Materials

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

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

Mortar Proportions:

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

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

b) Intersecting hollow blocks walls and partitions shall be bonded by
overlapping units on alternative course or by the use of 6.3mm (1/47)
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AW.3.3

AW-3.4

diameter ties at 610mm (24") O. C. every second course (maximum)
anchored in filled cells.

Concrete lintel beams shall extend 305mm (127) beyond both sides of the
opening and reinforced with four 12.7mm (1/27) 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 Porlland cement of approved brand conforming to ASTM
Specifications C150, Type 1.

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.

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 60Smm (247) long dowels. Embedding of anchor bolts, expansion shields,
conduits, ete. 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 (3/87) thick which shall be applied
with a wooden float.

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

AW-3.6

AW-4.0
AW-4.1

AW-4.2

AW-4.3

Testing of CHB

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

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 comresponding 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.

PLASTERED PLAIN CEMENT FINISH

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.

Materials

a) Poriland 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 parlicles.

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

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

Application

The total thickness of masonry and plaster shall be 15mm (5/8"). For a three-
coat plastering, the scratch coat and brown coat shall be at least 6.3mm (1/47)
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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 (47) 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 corresponding contract unit price per square
meter for the pertinent item under architectural works in the Schedule of
Requirements.

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

AW-5.0 SUSPENSION SYSTEM
AW- 5.1 General

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

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

AW-53

AW-54

AW-6.0
AW- 6.1

AW-6.2

Materials

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

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

Workmanship

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

Measurement and Payment

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

ROOFING AND SIDING SHEETS
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.

Materials

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

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

AW- 6.4 Measurement and Payment

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

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

AW-7.0 DOWNSPOQUTS AND ROOF DRAINS
AW-7.1 Scope of Works
a) Downspouts

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

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

AW-7.2 Measurement and Payment

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

b) Roof Drains
Measurement for payment for Roof Drain will be based on the number
of sets installed and accepted.
Payment shall constitute full compensation for labor, materials,
equipment, tools and incidentals necessary for the completion of the
work.
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AW-8.0
AW-8.1

AW-8.2

AW-8.3

AW-8.4

MOISTURE VAPOR BARRIER

General

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

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

Materials

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

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

Physical Properties
a) Tensile strength (Ib/2"” width) is 260.

b} Moisture and vapor transmission (ASTM F, 86, Procedure E) Ungreased
gm/sq.m/225 hours is 25. Perms shall be 0.125.

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

Application

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

Sealing:

a) Tape Sealing - To obtain an effective seal, moisture and vapor barrier
should be lapped 25mm (17) at all joints and sealed with 50 mm (27)

NATIONAL POWER CORPCRATION Vi-AW-11
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pressure sensitive tape. A 50mm (27) width of polyethylene film is left
exposed on both edges for joining and it is important to ensure that both
surfaces are free from moisture and dust, and that the tape is in contact
with the polyethylene film on both sheets. If necessary, a firm base
such as board can be placed under the joint and the tape applied with
firm pressure by hand or by mechanical applicator.

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

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

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

After consolidating the sand bed under concrete floors and edge beams and
before placing the reinforcement, the whole of the sand bed shall be covered
with a layer of vapor barrier laid in the longest lengths and widest available
widths, lapped 256mm at all joints and intersections and sealed with the
pressure sensitive tape. A 50mm width of polyethylene film shall be exposed
on both edges of the moisture vapor barrier where sealed joints are to be
made and the contractor shall ensure that the tape is in contact with a film on
both sheets, all in accordance with the manufacturer’s instructions.
Alternatively, adhesive sealing may be used in which case each altemate
sheet shall be inverted, so that the exposed strips of the sheets are in
contact. The sheets shall be lapped 50mm and both polyethylene surfaces
coated with the contact adhesive and firmly pressed together to form a
moisture proof sealed joint. The moisture vapor barrier shall be carmried down
info trenches, turned up at the side edge and after concrete has set, turned
across on top of concrete slab under cavity flashing.

AW-8.6 Measurement and Payment

Measurement and payment for Vapor Barrier shall be based on the area of
material installed and accepted by the NPC Representative.

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

Payment shall constitute full compensation for all labor, materials, equipment,
tools and all incidentals necessary for the completion of this work.
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AW-9.0 GLASS AND GLAZING
AW-9.1 General

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

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

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

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

AW-9.2 Materials

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

b) Mirror, where required on the drawings for various purposes, public
spaces, etc,, glass to be selected shall be 6.3mm (1/47) thick, polished
plate glass with right of rejection. Silver to be deposited evenly on
selected quality polished plate and protected with electro-copper
backing, shellac, varnish and paint in an approved standard method.
Each mimmor shall bear manufacturer’s label guaranteeing quality and
compliance with specifications guaranteed for ten (10} years to be free
from any defects that impair full and complete reflection or that present
on unsightly appearance. Upon receipt of notice from NPC
Representative, Contractors shall repair and/or replace without cost to
the NPC all defective material and workmanship.

All labor and other incidental materials such as glazing compound,
shims, glazing clips, securement devices, felt, etc., not specifically
referenced above but required to provide a complete satisfactory and
approved installation. Prior to setting of any mirror on masonry or
plastered wall surfaces, all such surfaces shall be damp-proofed.

Mirror with frames (in toilet rooms) with kinds, quality and finish as
specified complete with “theft proof” frames shall be furnished and
installed in all toilet rooms as indicated in the drawings. Mirror shall be
6.3mm (1/4") thick with aluminum or stainless-steel frame on a

6.3mm {1/4”) thick plywood backing. Space behind walls shall be
insulated and damp proofed. Check “flatness of wall plan” prior to
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AW-9.3

AW-9.4

AW-10.0
AW-10.1

AW-10.2

setting. Perimeter for frame shall be set closely against wall surface in
all cases. Renew plastering or surface back mirrors and report any
irregularities to NPC Representative that will prevent mirror frames
fitting closely to wall surface.

Note: Guarantee is required for all mirrors.

Installation

a)

b)
c)

d)

e)

f)

g}

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

Resilient sealant shall be used.
Use stops in size permitting a “good grip” on the glass.

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

Allow sufficient clearance at edges of glass to compensate for some
settlement of the building. Clearance shall be 6.3mm (1/4") from edge
to frame and 3.2mm (1/87) for face.

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

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

Measurement and Payment

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

GLAZING SEALANT

General

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

Materials

a)

Silicone Rubber should comply with Federal Specifications for silicone

building sealant and Federal Specifications for one (1) component
building sealant. Packaging shall be supplied at least in fl. 0z. (325 ml)
cartridges and two (2) gallons (7.5 litters), bulk pails, net weight. The
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AW-10.3

AW-10.4

AW-10.5

AW-11.0
AW-11.1

joint width shall not be less than 3.2mm. {1/8"). The joint depths shall
allow a sealant depth of 3.2mm (1/87) to a maximum of 12.7mm. (1/27).
The silicone sealant bead depth shall be less than the joint width which
is about 2.1mm.

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

Method of Application

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

Guarantee

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

Measurement and Payment

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

WEATHERSTRIPPING

General

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

Samples

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

AW-11.3 Materials
a) Extruded products shall be of aluminium alloy 6063 T5.
b) Extruded architectural bronze.
c) Flexible metal products shall be of (zinc, aluminium/bronze/ stainless
steel).
d) Inserts shall be of vinyl and/or felt.
AW-114 Fasteners
All extruded weather-stripping and saddles shall be furnished complete with
screws, color-matched to the items.
a) For fastening to wood, screws shall be of aluminium or bronze,
b) For fastening to metal, screws shall be of self- tapping plated steel.
c) For exterior applications to metal, stainless steel self-tapping screws,
plated to match the items are recommended.
AW-11.5 Installation
Included products shall be installed level, square and in proper alignment and
relationship to work of other trades. Attachments shall be by means of
appropriate nails, screws, bolts, and/or anchors of corresponding materials.
AW-11.6 Measurement and Payment
No measurement for payment will be made for Weather-stripping, the cost of
which shall be included in the contract unit price for the pertinent items for
Doors and Windows where weather-stripping is required under Architectural
Works in the Schedule of Requirements.
AW-12.0 JOINERY AND CARPENTRY WORKS
AW-12.1 General
These regulations shall apply to all parts of work in which joinery (carpentry
for permanent features, i.e. excluding formwork or shuttering, wood
scaffolding, ete.) will be used.
All services shall comprise labor, equipment and the supply of the
appurtenant materials and structural components including off-loading and
storage at the site unless otherwise specified.
NATIONAL POWER CORPORATION VI-AW-16
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All materials and structural components to be supplied, erected or installed by
the Contractor, and therefore, ultimately incorporated in the structure shall be
new and unused unless otherwise specified. They shall be suitable for their
intended purpose and appropriately matched to each other.

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

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

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

e undue humidity of the structure
» Inadequate painting of the structural components intended to be installed.

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

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

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

¢ Providing small tackle and tools.

» Supplying consumable stores

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

necessary.

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

+ Installing and dismantling as well as providing all false work and scaffolds.
+ Making holes in masonry and light weight concrete.
+ Supplying and fitting dowels.

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

AW-12.2 Quality of Lumber

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

AW-12.3 Fastening

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

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

All door frames shall be rabbeted and molded. Frames which are in contact
with concrete shall be anchored by means of 102 mm (47) common wire nails
spaced not more than 204 mm (8") apart the contact surfaces.

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

AW-12.4 Wood Preservatives

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

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

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

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

AW-125 Materials
Materials for carpentry works shall conform to the following specifications and
shall be used whenever indicated in the plans or noted in the Schedule of
Requirements:
a) Kinds of Lumber
1) 548 Yacal, Molave Guijo or approved equal
i. Door and window jambs, sills and mullions
i. Any lumber in contact with concrete or masonry, such
lumber mentioned above shall be treated with wood
preservative treating solution.
2) Apitong or approved equal
i. Ceiling frames and hangers
. - Wooden frames and shelves, cabinets and closet

3) Tanguile, Red Lauan or approved equal

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

ii. All mouldings, base boards and wood slats.

iii. Vertical and horizontal studs for interior partitions

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

V. Door and window sash frames
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4) Kiln-dried Narra
i. Mouldings and lattice works and base boards.

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

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

AW-12.6 Shop Drawings
Shop drawings with essential dimensions and details for construction may be
required by the NPC Representative in connection with carpentry and joinery
work which will be submitted for approval before proceeding with the work.

AW-12.7 Measurement and Payment
Refer to Schedule of Requirements for the pertinent items where required.

AW-13.0 ALUMINUM DOORS AND WINDOWS

AW-13.1 General
The contractor shall fumish and install all aluminum doors and windows in
accordance with the applicable drawings’ specification and manufacture's
standards. Samples of aluminum sections shall be submitted by the
Contractor to the Contracting Offices for approval before fabrication
commences.

AW-13.2 Materials
Aluminum Glass Door
Aluminum glass doors shall be double swing, full glass and floor hinge type
complete with transom; hardware and accessories as indicated in the
drawings.
Aluminum Glass Windows
Aluminum glass windows shall be a combination of mixed and slide type or as
indicated in the drawings.
Color for both doors and windows frames and accessories shall be anodized
olive brown, preferably “Analok”, “Kalcolor™ or approved equal.
Members, sizes, extrusion processes and other characteristics of aluminum
shall be referred to "ALUMINUM WORKS" and/or Drawings.
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Glass Panels shall be (.006m-0.008mrmn) thick tinted bronze or as indicated on
the drawing.

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

AW-13.3 Installation

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

AW-13.4 Measurement and Payment
Measurement and payment for Aluminum Doors and Windows will be
based on the number of sets installed and accepted by the NPC
Representative.

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

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

AW-14.0 METAL DOORS

AW-141 General

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

AW-14.2 Material
Steel doors shall be light-weight metal flush door

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

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

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

» Insulation shall be asbestos core PD-l, paper core (incombustible) PD-2,
paper core, PD-3.

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

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

« Anchor mounting position 150mm from both ends; pitch: within 500mm.
+ Frame painting shall be anti-corrosive paint, baking finish,

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

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

AW-14.3 Measurement and Payment

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

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

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

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

AW-15.0 FINISHING HARDWARE
AW-15.1 General

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

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

AW-15.2 Packaging and Marking

Each item of finishing hardware shall be individually packed and delivered in
the manufacturer's original container. Each package or box shall be clearly
marked with the manufacturer’s name, catalogue number and other markings
required for easy identification of the hardware.

A packaging list should be fumished to clearly identify the quantity and type of
hardware in every box numbered in accordance with this list.

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

intended.

AW-15.3 Qualified Supervision

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

AW-154 Material Specification

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

1)

2)

3)

4)

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

For closet doors, use long span hinges.

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

Finish and Material

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

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

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

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

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

1)

2)

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

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

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

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

Construction

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

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

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

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

» Door Closers

» Push/Pull Handles

¢ Door Stops

¢ Door Catches
AW-15.5 Installation and Hardware

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

NATIONAL POWER CORPORATION VI-AVY.24



BID DOCUMENTS SUPPLY, DELIVERY, [INSTALLATION, TEST AND
COMMISSIONING OF 1 X 60 KW AND 2 X 100 Kw
MODULAR DMESEL GENSETS, ASSQOCIATED ELECTRICAL
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

SECTION VI - TECHNICAL SPECIFICATIONS LuzP21212105e

AW-15.6 Measurement and Payment

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

AW-16.0 PAINTING AND VARNISHING
AW-16.1 General

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

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

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

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

AW-16.2 Inspection of Surfaces

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

AW-16.2 Materials

All paint materials shall meet the requirements of the Philippine National
Standard Specifications for Paintings.

Paints shall be brought to the Site in tightly closable, convenient, original
containers, if nothing to the contrary is stipulated in the Specifications, The
containers shall be marked in a durable manner with the following particulars:
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» Maker

« Paint and relevant thinner

e Gross and net weights

« Date of supply by the maker's factory

The openings of the containers shall leave enough room for a stiming
appliance.

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

Paints, thinners and filling cements which are not required for immediate use
shall be protected against the action of frost and heat.

Only thinners supplied by the makers of the paint or those described by them
as suitable shall be use for adjusting paints to working consistency. The
instructions of the maker shall be followed in this respect.

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

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

Paints which do not have to be prepared by mixing several constituents just
prior to use shall be brought to the Site in such a state of readiness that they
need only be adjusted to brushing or spraying consistency to meet the
relevant working conditions {e.g., temperature), by adding the particular
thinners in accordance with the maker’s instructions.

With the exceptions of ready-mixed materials in original containers, all mixing
shall be done at the job site. No materials are to be reduced or changed
except as specified by the Manufacturer of said materials.

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

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

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

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

NPC Representative must give his approval before work is commenced, |f
required, three panels, 200 mm x 250 mm (8" x 107) of each color and finish
shall be prepared in advance, with the NPC Representative. “Of color
selected” shall be understood as all coats specified herein.

AW-16.5 Workmanship

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

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

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

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

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

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

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

AW-16.6 Protection

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

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

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

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

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

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

AW-16.7 Paint Application

Materials, which are subject to working instructions, shall be treated according
to these instructions, unless sfipulated differently by the relevant paint
manufacturer:

Paint, gloss and coating may be worked manually or by machines, unless a
particular execution has been stipulated in the Specifications.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

AW-16.8 Painting Systems

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

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

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

Concrete and Plastered Surface

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

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

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

Concrete, cement plaster, efc. exposed to oil, surface shall be dry, if possible
sandblasted, clean and slightly roughened.

* 1 coat with a plastic-modified hydraulic mortar.

* 2 coats of an oil-resistant synthetic resin-based paint.

Concrete exposed to Mechanical and Chemical attack.

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

» 2 coats of 2-pack epoxy-based paint.

Concrete flooring exposed to mechanical wear and oil.

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

Internal concrete, plastered walls exposed to abrasion.
* 3 coats of an oil-free, synthetic resin-based, dust-binding paint.

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

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

Wooden Surfaces

a) Exterior Parts — N/A

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

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

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

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

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

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

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

4) Choice of any of the following topcoats:

Clear flat lacquer - for standard flat effect.

Clear dead flat lacquer - for complete flat lacquer.

Super dead flat lacquer - for complete flat lacquer.

Clear gloss lacquer - for standard gloss effect.

Water white gloss lacquer - for brilliant crystal-clear effect.
Versatile spar varnish - for glossy thick coating also
applicable for exterior wood surfaces.

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

Details are given General Technical Requirements.

AW-16.9 Measurement and Payment
Payment shall be based on what is called for in the Bidding Form.

AW-17.0 CONCRETE FLOOR HARDENER

AW-17.1 General
The work under this section shall be undertaken by skilled tradesmen
experienced with this kind of work. The work to be done shall consist of
furnishing all labor, materials and provision of tools and equipment necessary
to complete the application of Floor Hardener.

AW-17.2 Materials
Floor hardener shall be non-metallic 2 mixture of especially graded mineral
aggregates crushed and sieved to produce sharp granules. It should be
extremely hard and must be highly resistant to abrasion, impact, chemical
and acid, attack and will not oxidize under any circumstances. It should be
non-metallic and must be a mixture of graded Silicon Carbide and Aluminum
Oxide Aggregates.

AW-17.3 Measurement and Payment
Measurement and payment for Concrete Floor Hardener will be based on
the area placed and accepted by the Owner.
Payment will be made at the corresponding contract unit price per square
meter for the pertinent item under Architectural Works in the Schedule of
Requirements.
Payment shall constitute full compensation for all [abor, materials, equipment,
tools and incidentals necessary for the completion of this work.

AW-18.0 SOIL TREATMENT

AW-18.1 General
The work to be done under this Section shall include all labor, materials, tools
and equipment necessary for soil treatment,
The Contractor shall treat the soil under the building and immediate
surroundings to make it impervious and toxic to subterranean termites, often
referred to as white ants or “anay” by application of soil poison solutions.
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AW-18.2 Material

AW-18.3

AW-18.4

AW-19.0
AW-19.1

AW-19.2

Material to be used shall be a solution commonly used by licensed companies
or entities engaged in pest control or pest eradication. Banned solutions must

not be applied.
Application

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

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

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

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

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

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

Measurement and Payment

Measurement for payment for Soil Treatment will be based on what is
required on the Schedule of Requirements.

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
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herein, and any substitution made to any item of fixtures specified must first
be approved by the NPC Representative.

AW-19.3 Trademarks

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

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

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

AW-19.4 Fixtures

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

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

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

e) Bibbs - Nickel Plated Copper or Brass Alloy

f) Shower Heads — Nickel Plated Copper

g) Plated clips and 19mm (3/47) caps on wall or as indicated on the
drawings.

h) Floor Drain — Stainless or Brass Alloy
i) Clean-outs — Brass alloy
AW-19.5 Installation

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

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

All fixtures shall be provided with individual control stop so that each fixture
may be separately controlled without affecting any other fixture.
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All flush valves shall be equipped with vacuum breaking devices.

AW.19.6 Toilet Accessories

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

b) Tissue/Toilet Paper Holder - colored, to follow Water Closet brand and
quality. Provide and fit, ready for use, on most convenient side of wall
inside each water closet compartment, 760mm (30") above the finish
floor.

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

d) Towel Holder-stainless

e) Liquid Soap Dispenser

AW-19.7 Measurement and Payment

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

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

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

AW-20.0 WATERPROOFING
AW-20.1 General

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

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

The work shall be performed by the manufacturer's certified applicators and

only the best quality of materials and workmanship shall be used in strict
accordance with the standard practice for this type of work.

AW-20.2 Materials

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

AW-20.3 Surface Preparation

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

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

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

AW-20.4 Execution of Work

The waterproofing membrane shall be installed according to the
manufacturer's instruction. Apply material “patching compound™ reinforced
with “patching fabric™ on cracks and other surface imperfections.

The membrane application shall be commenced from the lowest point when
applied on a surface to fall line to ensure weathered overlaps.

After installation of membrane, careful inspection shall be made for accidental
damage. Damaged area shall be cleaned and patched with fresh membrane
waterproofing (minimum patching material of 152mm x 152mm).

Prior to acceptance of the job, all waterproofed surfaces shall be given a 48-
hour flooding and the Contractor shall remedy at once any evidence of
leakage. Flooding test shall be done by plugging all drains, building
temporary dams at opening so that water will be 25.4mm (1") deep at high
point of waterproofing.

Concrete topping to be used shall be 20.70MPa as per ACI specifications and
50mm (27} thick {minimum) excluding the finish and reinforced with welded
steel wire fabric as per ASTM A185-73 specifications.

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

exist:

¢ extensive unevenness of the bed;

» too rough, too porous, too smooth surfaces;

« sharp edges of boarding and ridges;

¢ variation from the horizontal or fall stipulated in the Specifications or

dictated by circumstances;

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

waterproofing

AW.20.5 Guarantee

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

AW-20.6 Measurement and Payment

Measurement of payment for Membrane Waterproofing will be based on the
area applied and accepted by the NPC Representative,

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

Requirements.

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

NATIONAL POWER CORPORATION VI-AW-37




B!ID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL
EQUIPMENT AND BALANCE OF PLANT FOR PALY CPP

SECTION V1 = TECHNICAL SPECIFICATIONS LuzP2121210Se

PART |

TECHNICAL
SPECIFICATIONS

CW - CIVIL WORKS

NATIONAL POWER CORPORATION VI-CW-i




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

SECTION V1 - TECHNICAL SPECIFICATIONS LuzP21Z12105e

PART | - TECHNICAL SPECIFICATIONS

CW — CIVILWORKS
TABLE OF CONTENTS

CLAUSE NO. TITLE PAGE NO.
CW-1.0 GENERAL CONSTRUCTION FACILITIES .coccvimrmrrmersssssssssnsessonsrnssancsnseness 1
CW-1.1  SCOPE......ccirnrrmmriormmmisesmessmisenensisesssnssssensnescsonsass sassnssssenssnesonsnsosassase vore 1
CWe1.2  MOVING N, crerererererremerscmeeesnasasararesearareresasaranes oemm e somnmeresanaresnemtbnesessstansers 1
CW-1.3 Contractor's Camp Faciliies.....ccovvereceieiirricrrcn e rrien e cosnisssnensenssesennonas 1
CW-1.4  Water SUPPIY...cicivcrcrrerreriereescrrsriererterarererererarerarmiassassearassasasassesrassssssasnnesnsns 1
CW-1.5 Sewerage Disposal and Sanitation.......c..cccccciviirinicemermrnniieieicrrinensiseecrieerens 2
CWe1.6  Fire Proteclion........covcvrmriremieiaiererisrsreresisisssnrererersssosnsnsararcarsesiesnessaresassnsssnes 2
CW-1.7  CoNSUCHION POWET ...t te s e s e e s e re s s e e rane s saesaneasasena snsanans 2
CW-1.8  Camp SeCUMY....ccvcrrerrrrericiaiieeiisisrerisisssrsnererssssssssriistsiasaneerereressases s s s vavs vases 2
CW-1.9 Construction Material Storage ... vcoievec e e s s 2
CW-1.10 Removal of Camp and Construction Facilities ..o e, 3
CW-1.11 Measurement and Payment....... ... ieiiiesesieses s sass s s sssrasenes 3
CW-2.0 CARE OF WATER DURING CONSTRUCTION.......cccccemreerrrercornrersasmenmrensers 3
W2 T SO e iicrrcvsrevreresieriesiereeiaraseverenserarantrstsbirererssessrmnsnnntsssnronerisserenstatensrnrar 3
CW-2.2 Drainage and Dewatering ..o e sisesnsnsseaesassessssssssasssasssasases 3
CW-2.3 Measurement and Payment..........iiiiriiinniiimii e cnieneressasesssssamnnens 3
CW-3.0 ENVIRONMENTAL REQUIREMENTS FOR CIVIL WORKS.......c..cccocinumenees 4
(4T Ty B oo = OO OO R 4
CW-3.2 General CondiioNS....c.ccuieieirrmrericiieririerreterarereressssseasaressssnssesersssssessnssnsenns 4
CW-3.3 Measurement and PayMent...........c.coovvcrimrerereeniernenierenimensierisrenenss 5
CW-4.0  SITE GRADING .....coccieiittimrenenesisannsesssnnsesssensasssesssrssossronsessssssssosnsass sosssevusns oo 5
CWed 1 S0P ueeiiiciiieieirierirerisstvertneriss st essss s esessssses s sasassasssssesessssesassssanessasnsssanesss 5
CW-4.2 Clearing, Grubbing and Miscellaneous Work.......c.cooeeeviieivceneer e nennineane 5
CW-4.2.1 Clearing and Grubbing ..o iccirvercrirenniirericeriieers e eseiesessssssessesssssssses e 5
CW-4.2.2 Miscelangous WOTKS......c.eiceiieieiirieiieitieresseere s sssessesasesssssseserssnssnssssnssrasees 6
CW-4.3  GragdiNg coeeeceeccecrecienerereeree st eeeeseaeeicrssrararsnreseserassesassssnessas sssenessessass sesarsaes 6
CW-4.3.1 GNETAI ...ttt s es s r s e s er v e s ab s s e b e svabea v sbebtatae sosenbenressos 6
CW-4.3.2 Classification of Materials ... ..o vererrerereserserereresnaeseen 6
CWed.3.3 SHIPPING .ovivevieieierierirrireeirereriersiereiiareierctssimmimanmeesnssemssssasesesssssassanssssssssssasnsen 6
CW-4.3.4 ExCavation @nd Fill ... e crtemveeeeereecsnsreresssseran e terassassosssanessess 6
CW-4.3.5 SlAES ittt cciirienttt e s ric e e eees s s s sn s aeasererasvesaraasessssersatestrassbossssorsesnnse 7
CW-4.3.6 SHP-OULS ..cerreicirrcrceee et rrrnriesssirteesersete st e e s arass e srasess s asessseaneavaranssassas 7

NATIONAL POWER CORPORATION m“"_‘a. VI-OW-



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP
SECTION V1 — TECHNICAL SPECIFICATIONS LuzP21Z1210Se
CWod 4 DHSPOSEI .ottt cr e st aar st e r e s s n e s 8
CW-4.5 Sources of Fill Materials ...t r e v e e eeee s esees 8
CW-4.6 Environmental ReqUIreMENTS ....c.. v iriererrere s e rsssmsnrreraressssssac sesasananmane e 8
CW-4.7 Measurement and Payment.............ccooocoiieveieiiiricniincvesieenesss s eresenavsnsssesneness 8
CW-4.7.1 Clearing and Grubbing ......c.ccccccverernrieniniiinimrinieinrereriissrerssererssrasassessasesss seasasane 8
CW-4.7.2 Miscellaneous WOIKS........coiviieiiririirerieriteireersrrnsers s esessmsesasansss sasasasasansasas 8
CW-4.7.3 SHIDPING ittt siec et tes e s e e s e e e e s e dee e e st s g s e 0n e b0 sonsnsnnsnas 8
CW-4.7.4 Grading EXCAVAtON ........ccooicvommarinrerireenrirssneessosnrersearmrsressnaresssasannsessnnneees 9
CW-4.7.5 Grading Fill..... ittt ie i s ar s e s s e e s sses s e e s asanassnssasasensassasasy 9
CW-5.0 STRUCTURAL EXCAVATION, FILL AND BACKFILL........ccotnicsrcicaranisnanens 9
CWoB.1 S0P criverrrrnriierinrsierieanrenietirerererisserivssivimanetanssasareass ssesrererssres sraras senasssesssanns 9
CW-5.2  Materials. ... .o ccr et mrcrerate e atansrasnn s earas o rvamasasenmsnsnssserenns smanmints 9
CW-5.2.1 Structural EXCavation.........cciceiirrricrrericriccteeeersssesressrsrssssssavenessssssssvansnasass 9
CW-5.2.2 SIRUCIURAL Fill .. .oereeiiiercicririreniecoiititrir i rrreeiese s e erees e s e ananasssesssssesananane 10
CW-5.2.3 Special Foundation, if Any ........oeeceeciiciecviivcesievesserenereverenvesvsssssssessessanes 10
CW-5.2.4 Structural Backfill.........ccccvvereieriririmeimmmiimimieiireiersrniisssssssssssssasssssnssssssrsasoses 10
LOATLT R STRC SR Oy 11 {012 { 7o o T O OO 11
CW-5.3.1 EXCAVANON.....cccvreiiivierireririesierererssssirasstrssssesssssssssrsssssrsssrassssranassessnssssnnsses 11
CW-5.3.2 Structural Foundation Fill.........cccoovriieieee s 12
CW-5.3.3 Special FOUNAlioNS.....cccviverirriniinirieninieri s sees asssesnssssssrsassnsnasses 12
CW-5.3.4 BacKfill.......eeoeeeeeeeeeee e retrercve e ves s seves i ste s sebbsss s sasantnessaabesssesassans 12
CW-5.4 Measurement and Payment..... ... iririrssis s resssnssass v v vemas 13
CW-5.4.1 Structural EXCavation.......c.cvrerieimimmimiisiiiiie i e s s s s snss s snsnsssssasansnnen 13
CW-5.4.2 Structural Foundation Fill...........cococimrereeieiceerietie e ee s seeersesesmeresesvssenes 13
CW-5.4.3 Special Foundations......v i crcrecerrarevrrvear v csrerevevrssr s e sassanea 13
CW-5.4.4 Structural Backfill.......... ..o rccreees v vrevrervessssosssereserersossersrsnssanas 14
CW-5.4.5 Trench Excavation and Backfill for Sewerage, Drainage and Water
Supply Pipes and Cable TreNCh ... vvvinericiinrieerisnreriisiaierersssrssesrens 14
CW-6.0 CONCRETE ......cocrerermmnesnsncrssesnenosessnnesessnesorsnsssossssssssssssasasasossss sossassusssssavess 14
L0411 O R 14
CW-6.2  Class Of CONCrete.... ...t creete e rcvieaevr s e aber e ts s ssb s sabaresanats 14
CW-B.3  MalerialS...ccuvicieeeiicicr st r et res s eavser s en e bre e e bre s dstbaeneresosmnnts 14
CW-B.3.1 GBIt ittt e re s s s earasasee e e eaatsevassssnasbtastseressbarbarantasesse 14
CW-6.3.2 Reinforcing SIEEL...........coiivvrrreriniiiieriniieerriee e e e e ssses s e sssrsessssnsesssnsnns 15
CW-B.3.3 WaLEE ..ottt e e srra v e srae s s bbens s baaes ot ao bt b asssabbasberessnntnnse 15
O34T BTG N - o To =70 b= (= SO U PRSP 15
CW-6.3.5 FOMNWOIK ...ttt sreerrrerertsesrsserinessssesesse esssesessessesssesssamessasssssassnens 15
CW-6.4 Storage of Materials ... et eertss s se s s esse s ssesenamne s annnerees 16
CW-6.4.1 Cementand AQOregates... .o eiicvieveinieer i iiee i creess s e s sses s es e s msseesasaas 16
CW-6.4.2 Reinforcing Steel......ccvieirrnrereieiorimmmiieie i seeeeserensrarassasrararsnsnsrasasseresass 16
CW-6.5  CONCIEtiNg..cocrvitirireeioiivioiieisinnin e s ere s snsesesesresscbrb s asasbssasessssnseranenen 16

NATIONAL POWER CORPORATION m VI-CW-ii
H



BID DOCUMENTS SUPPLY, DELIVERY, [INSTALLATION, TEST AND
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL

SECTION VI — TECHNICAL SPECIFICATIONS

EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

CWB.5.1 GENBIAl c.ceeeeeeeii et sieee s vt esrinevesrrarseresbssssrssbevassasnensssarasssssssnessssrannenes 1O
CW-6.5.2 Formwork CONStrUCHON ........coiveiieicererrr e rcrcscvrers s s ra s e s s msnes et 16
CW-6.5.3 Placing Reinforcement ... s esanenns 18
CW-6.5.4 MiXiNG CONCIELE ..ottt s cririesineis s sreresss s s senesensssaen s s baesenas 18
CW-6.5.5 Placing CONCIELE ..ottt rcriaarinirrtrrstirrre e rrarseesesesesssenenenenenssavas 18
CW-6.5.6 Finishing COoMCrete .....ovvvievirierererememiciaceneare e reensrererenennsens sesesmrmsosssans s 18
CW-6.5.7 Removal Of FOMMS ... e stvtmsstieans s s sans e s nre s s s ne s ne s aoe 18
CW-6.5.8 Curing and Protection...ciiiieieiccrenirerinrersrenermresnesssesesess s snessnsesesssssssssas 19
CW-6.5.9 Sampling and Testing of Concrete....... e icvivisrvenisessnenenesenne 19
CW-6.5.10Tolerances and Repair for Concrete Construction ......c.ccoevvccreeerinicnciiiiannas 20
CW-6.5.11Second Stage CONCIELE ......ccccueiiiriiir et e e reeesssincssssianessnssananenssnennes 20
CW-6.6 Measurement and Payment.......coccivemmimimmieiisismm s nase 20
CW-7.0 REINFORCING STEEL...cccoovsssssvrcrscmtssarnrrserssorssrsssssssssssnersssssssessssssenanasanses 21
CW=7.1  DESCRPHOMN vttt iciisieisiesrrimrninirererisasesasssasesss sessasassnsssransransnansnsnnnsen 21
CW-7.2 Material Requirement ... srcn st re s s rerrera s s s s senenesaes 21
CW-7.2.1 Bar ReinforCement ..........cccovrirermrenmemrmreriiricrarereresnrrererssenssnnsssssessessnsamnssssses & 1
CWW=7.2.2 SamPliNg oot ee e e se s s e e e e e e se s s s reseesasssssasasarssassrarnseserannen 21
CW-7.3  Construction REQUIFEMENL.......cococivi et ress s as e e e e sreans 21
CW-7.3.1 Order Listfor Bent Bars........eeceereoeecceeee e errree e e v e e e e e e e es s 21
AT EY R Tor B o 1o y e | {1 o O OO U PRSP 22
CW-7.3.3 Protection of Material...........oviiiinniririnneresrs e 22
CW-7.3.4 Placing and Fastening Reinforcement & Miscellaneous Material (ACI-

K 11 I T O P ST SPPUOTRRPI 22
CW=7.3.5 SPliCiNG . cce e e vrarnre e e resssraarassararesasseerasssenesesnnnssnessssnesanesonmnnn 24
CW-7.4 Measurement and Payment......... o ieciviniiisrssnrsovererssssesseessvessens e sasenas 24
CW-8.0 STRUCTURAL STEEL ....ccccssuivivrsernerasrarerisasnsersansarrarssssrrssssrsrerasessararararsssss 25
0L S € 4T - | O S S OPO PPN 25
CW-B.1.T SUDMIAIS oo r et e e s e s e e s e sre s e s armn s e e saeermnnmn s 25
CW-8.1.2 Delivery and StOrage......c.ccicvimmeretieioninniimmmrinisinintnrmssessssmssrrassessssssssssasannne 26
CW-8.2 Malrials. ..ot c e eeeerevan s rarobr s pe s seseaeae e nvmnbaresasnsaranas 26
CW B2, SHBEL et ciricccitreee e tre s e e eessstea s sarneseveben bt asbanrsosssssnssesevtsnsasassassanas 26
CW-8.2.2 Bolls, Nuts and Washers: ...t er e et e s s nrnaraeeaee 26
CW-8.2.3 ACCESSOMES, iiicoirieiriisiireriesecittenreresrarsareessasssnsssrssteesssssesssessesassssnsnsensaresenses 27
CW-B.3  EXECULION .o reieansnitnrsereseeesassn s sassbasesasesnbaberanaresss s riseses 27
CW-8.3.1 FabriCation .....coooe ettt e e e s s e e e e s s ensnasaeaea s s e vavar srnnnns 27
CW-8.3.2 Welding of Structural Steel Work: ..o s 27
CW-8.3.3 Shop Painting.....cccooiiiiniinionieniinieimiinerirn s e ssssen s esesssessnenessssnsnsenesessnnas 27
CW-B.3.4 EreClON...veiriciecieeccrinercsrnresssratessmsmrrssrasesssssseessesnsasasasasessrssnsesnessessnnesnens 28
CW-8.3.5 Tests and INSPeCtioNS......cc.ciceiiiereieririier s se s ss s sseeas s seseen s venanans 28
CW-8.4 Measurement and Payment.........coooooiiiiivieiiicisenierieen e essesssrerssnresesses 29

NATIONAL POWER CORPORATION

m”l.‘-e VI-CW-Fii

LuzP21Z1210Se



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 1t X 60 KW AND 2 X 100 KW
MODULAR DIESEL GENSETS, ASSCOCIATED ELECTRICAL
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

SECTION Vi — TECHNICAL SPECIFICATIONS LzP2121210Se
CW-9.0 REINFORCED CONCRETE FOUNDATION AND ASSOCIATED
STRUCTURES FOR EQUIPMENT AND OTHER COMPONENT
(DESIGNED/CONSTRUCTED BY CONTRACTOR) .....cicovmmemmmissarannanraseranes 29
LT T B oo 1= T OO OO POTR SR USROS 29
CW-9.2 Design and ConstrUCHON ......ceviviiiieieiee e eernr e sesessrssssssssssessssnessssnenes 29
CW-9.3 Measurement and Payment. ... ciiiirerrietieniee e rrrisieesesseesenssssenssennee 30
CW-10.0 CONCRETE AND ASPHALT PAVEMENT ....ccocoevevrrerrresereresscssammsnsesssnraners 30
O 10T S0P i cctiecessrrerecr s re e s o vrstarasins s resaseesbabsasasneresassbtbess sabasnsassesebansaans 30
O L0 €] - Vo ({3 o Iy E VU Oy UV U U TU OO PO SO TU U TS PURURURUR 30
CW-10.3 Sub-Grade Preparation ...........creeeeiereiriiiinmeeeeieieaiessssosimsserereesssssssass 30
CW-10.4 Aggregate Sub-Base/Base COUrSE........cccvcicierenevieiiieiei e ss s eeeeeeesessssesseeens 31
CW-10.4.1 Aggregate SUD-Base COUISE ......uvieieiieioiissesisittomereeeseeneeeeseerereeenenennenenenanns 31
CW-10.4.2A00regate Base COUMSE .....ceccviicieeeeceeeiee e svsnescenisststseneessestnssssnsssssnensenn 31
CW-10.5  ConStrUCHON ...ttt er e s ee e seeeants et e rsva s e s e s e snnbrararaeeas 32
CW-10.5.1 Aggregate Sub-Base for Concrete Pavement...........ococveeevivccmeecriicneeenenens 32
CW-10.5.2Crushed Stone Base Course for Asphalt Pavement .........ccccocv e 33
CW-10.6 Concrete PavemMeEnt........o. e eeeieeeeceieeevevevearresmsvrerartststossassssonmss s naanes 33
CW-10.6.TMaLEHials.. .....cocreiirercreeiesctes e e e s e e s e s s e s br e e s se e s nrensassnnsasnsnsens 33

CW-10.6.2Construction MO ..eu.uivi e eeeeevernenenenseserereresssssessenrenmsnsssssrsnss 33

CW-10.7 Bituminous Concrete SUMAcing ........cccvvreciieiviiein e ssseessseesessenenes 3D
CW-107 A MALEHAIS. ... e s ae s s ss e srare e s anar e sesrananeen 35
CW-10.7.2 Application Temperatures for Liquid Asphalt and Asphalt Cement............... 36
CW-10.7.3Weather Limitations.......cccoceeeieccceciecccervenrereerseesse s sessseressesassenessnsrases 36
CW-10.7.4EQUIPIMENT ...t crreeaeesee s resrassrarsstesasessste st s e s nnsssnnssasssasnns 36
CW-10.7.5Preparation and Priming of Previously Constructed Base.........cccoevvierviirnnns 36
CW-10.7.6 Placing and Rolling Coarse AgQgregate......ccuiivirersieieerseresesessnees 37
CW-10.7.7 Application of Asphalt Cement on Coarse Aggregate..........occecreeevvreisrenrenns 37
CW-10.7.8 Spreading, Brooming and Rolling First Course of Keystone Aggregate........ 37
CW-10.7.9 Application of Asphalt Cement on First Course of Keystone Aggregate....... 37
CW-10.7.10  Spreading, Brooming and Rolling Second Course of Keystone

AGUIEGALE. «..e i cecrtreriierreervrrer et srtier s s eesessssssosenssesasesserasestsesasoserenessasmannenesen 38
CW-10.7.11  Application of Asphalt Cement on Second Course of Keystone

Fa¥e o] (=To - | - OO OO OO OSSOSO 38
CW-10.7.12  Spreading, Brooming and Rolling Cover Aggregate .......covvvveveveverrunns 38
CW-10.7.13  Bituminous Seal Coat.........ccviiiiiiineiniec s e snressnoeresenieess o 38
LT L S o 1T - o[ - O O 39
CW-10.7.15  Protection of Adjacent Construction ..........oococeeiiiviioniveoviice e 39
CWAADT B Mainenance ettt e s te et s r s e s s e asesosna s 39
CW-10.8 Measurement and Payment............oeieiiiiieeriiereresesssereraeseeesessesesaranes 39
CW-10.8.1 Gratding .oeeeeecc e cccririve st sssess s seaeeesescses e e s saessassstnesesesestsesesasenennsnersnranes 3O
CW-10.8.2 Aggregate Sub-Base/Base COUrSe........cc.eierriinreeccriesenee e snssesssenereesenes 39
CW.10.8.3C0NCrete PaVvEMENL ...ttt e e eene s sas s vass s saa e e st seens 40
CW-10.8.4 Bituminous SUMACING......ccceeiererieiireeirtrte e s tsvsnrr s e rresensnssareserases sesessesanesnss 40

NATIONAL POWER CORPORATION mr VI-CW-iv



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

SECTION V1 - TECHNICAL SPECIFICATIONS LuzP21Z1210Se
CW-11.0 CONCRETE CURB, GUTTER AND CONCRETE WALK..........icomercrnennenee 40
LA B e B oo o T OO OO OO USSP ORRPO 40
LA ey B e T 1 (T4 1 O PP 40
CW-11.2,1BeddiNg...cccoveviinienicreiirisrrresrennnisinrieriisererenrereressessssssenrasansressassssansssnansmensnensne 40
CWV-T1. 2.2 CONCIELE. ..ottt ettt r e s sr s e s rana s st are s s b e e s assnamenan ssavresesnas e 40
CW-11.2.3Reinforcing StEel...... ..o e cirarsreis s serere s sesere s e rene s snensnenenes 40
CW-11.3  CONSITUCHON .. vvrervcrisrereveeiereeeieeitiarresessssssroreseenssessraranensrnsnsasesssarennanssans 40
CW-11.3.1 Foundation Preparation........cccccceceivirirmrinriiiicss s sissssasssssssssasasssssasasssasasasasens 40
CW-11.3.2Bedding ..o cioieiiiciicinriceiinsercteentiv s s s s rme st st s snne s sreressbesesenenaees 41
CW-11.3.3Placing CONnCrete ... iceeeeeeeeeietreenrere s see s e rar rrararararananaranenenansns 41
CW-11.4 Measurement and Payment........cccoviiieiiiiiiiinnnrniriniiinieisrereinreeersressrsenrsrarses 41
OVt B B By Ty ot = O OT PO S UP RSO a1
LOTATES I I =T o {3 O S 41
CW-11.4.3Reinforcing Bars for Concrete walk ... veenveeeeeeeens 81
CW-12.0 DRAINAGE SYSTEM AND APPURTENANT STRUCTURES ....c.cocvevrirerers 42
LT B ST oo o L= S OO UU SO USRS 42
CW-T2.2  MaterialS....ccovvieiiiiiccriieritasermrscenes s e s e err e es s ee e s e e sa e aesssesessaressnnserane 42
CW-12.2.1 Non-Reinforced Concrete Drainage Pipes.....ccceevcenviernvvernvesnvsnesssserenns 42
CW-12.2.2Reinforced Concrete Drainage PIPES .....ccccccvveeeviiesec e e 42
V-1 2. 2. B PV PIDES ettt s te e v rar e s s s stb e e e s b ae s reseseamanbessanastbresesann 42
CW-12.2.4 Concrete Covered Rectangular DItCH ...t ene e 42
CW-12.2.5Bedding Material .......cccooeeiier et v rereee e s ae e s seaea s esss e assaeane s e e 43
CW-12.3  CONSINUCHION ...ttt sttt b sea b b e st s s e avsnsesaessabeon 43
CW-12.3.1 Trench Excavation and Backfill.........cc.oovimvimiecninoimnncecinierens e 43
CW-12.3.2C0nCrete Canal ...t siesieeseesssesssssssrassssassssnssnsosasessssnsessansn 43
CW-12.3.3AppUrtenant SHUCIURES......ccoccrececrectrecertrer et sreeesrermeeess s bsasenns 43
CW-12.4  Pipe INStallalion ... ire s reaeee e srreraraeesesa s ssssnarasanaresans 43
CW-12. 41 GENEIAL ... e st s e s e sesae e ssre e sras e sansesesnseesnes 43
CW-12.4.2Non-Reinforced and Reinforced Concrete Drainage Pipes.........c.occvevevenee... 44
CW-12.5 Measurement and Payment..........c.cocccoveviiniieiniien e neeeessee e essss e snneee e 44
CW-12.5.1Concrete Rectangular DItCH. ..ot ee e e e ee e eeenenenenenns 44
CW-12.5.2 Concrete Drainage Pipes and PVC PiPeS......coveerierec e eane e 44
CW-12.5.3 AppUrtenant StrUCIUMES.......co et eceer st es s s s s e 45
CW-12.5.4BeddiNg....coccuimreiriceiecre e eeeccevrs v ranenns resee 45
CW-13.0 STONE MASONRY / GROUTED RIP-RAP.....ccciiicirirvarnisrarirnmnrrrensssssnsssrore 45
CW-13.T  SOP urviiiireieroniiiniiriisitre s sstees s smaresssasesasansasssssassssonsatsorsbsnnresnsssaressrosseves 45
CW-13.2 Materials ...t esetva e s ee s s er s ss e s e s s s e sa s ansanessssnnan 45

CW-13.2.1 BOUIEIS .cvviiiiicerer et cven e e e aben e e reans
CW-13.2.2 Mortar for Masonry WOrks ...t rereee s e s seaees
CW-13.3 Measurement for Payment ........cccoevivieiiiieeiiecisiecniecsensessanreesnvssessnnesssennan

wrerennes 45
veeene. 46

47

NATIONAL POWER CORPORATION m“.‘v-.-

VI-CW.v



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

SECTION VI — TECHNICAL SPECIFICATIONS LuzP2121210Se
CW-14.0 PERIMETER FENCEAND VEHICULAR/PEDESTRIAN GATE.....cccccsenreenns 48
CWTAil S0P it ctitecerirnrccnrire s strescsebenrsessss o maesesresssesstssesabansosessnsnesssarannransenasss GO
CW-T4.2  Materials. .ot e s s s s e s ss s s s n seasans e s s snbara s asnsnnsranas 48
CW-14.2.1 Cement and Reinforcing Steel......ccocvcveeiireirericinn e e e 48
CW-14.2.2 Concrete Hollow BIocks {CHB) .....cccoeoieeeeiri i en e eeennne 98
CW-14.2.3 Fine and Coarse Aggregates and Water.........cco e ervevevinci i veseenensserene 48
CW-14.2.4 Galvanized Barbed Wire.... .. r e vrenme e s s e nar e sase s e 48
CW-14.2.5 Structural Steel (Vehicular/Pedestrian Gate) .......cccveveervciereeevcccieeecviines 48
O TV I - JOC T 0T 10 T3 (31 T2 (o o T SR SERURRN 49
CW-14.4 Measurement and Payment.... Frtrereerentrreraeseseaeirirtntrinnrnrnrrrnrsrsrsririsrerees DU

CW-14.4.1 Perimeter Fence Without Retamlng Waﬂ tenrererirranereseaseraraesvnsesearerass DU
CW-14.4.2 Perimeter Fence with Retaining Wall...........cc.eocviiiiicininieniieieisenniannenees. 90

CW-14.4.3 Barbed WIre .o verrr et srrresarecssrtsereessssesentmmnnernsesnsarsanas varennn 50
CW-14.4.4 Vehicular/Pedestrian Gate........oo et re e eeeree e er e e eeens 50
CW-15.0 SECLUSION FENCE .....cococerreremerressnsnessssvservnsnasesssasroranssasssnsasssasenssnasanensse 50
AT 3 B To o o - USRS 50
CW-T16.2  MEIETHALS......e e crrirarar e vevsrs e et b e saebtbae e sesasessrmsasassesesetse v eas 51
CW-15.2.1 Cement and Reinforcing Steel...... e e 51
CW-15.2.2 Heavy Galvanized Cyclone Wire ...t ceearae e s e e 51
CW-15,2.3FinefCoarse Aggregates and Water .......cc.cccvcvivi e 51
CWo15.2.4GL1L PIPBS crirrriereoreiieisianesarateasissrnersssarerrssassssssaserassssesssesssssssnsesssssnssasessases 51
CW-15. 2. 5 SIUCIUIAl SEEEI....ee ettt e seabr et e s s se s e reneres s eneasaranrs 51
CW-15.3  CoNSITUCTION .vvvreeieretiiererer e rrrer s et se s asse s s s s seas s ea e s s s e renas 52
CW-15.4 Measurement and Payment.........vcivimereiceiececrierererescesesesessssaes e eeasseon 52
CW-15.4.1 Seclusion Fence Including Vehicular and Pedestrian Gate.........c.co.oeecvvvenn. 52
CW-16.0 STEEL POLE WITH CROSS-ARMS AND BRACES .....ccccvevrvernnireerevarsensese 52
CW-16.1  DeSCrPHON . vt iiieieres e et e e e v sereeessrsearasarsssararasasasasasssssaransarenrenns 52
CW-16.2 Pole ReqUITEMIENLS.......ciiirieriririirr e e ssescasesesasesssssesssnsssssanssesses D2
CW-16.3  POle EreCtion vt r e rrer e s resres s sare v st s e saan e e ba s e aesseseanaees 53
CW-16.4 Measurement and Payment.... ... ccrervvsreere v s s snrinreresessensensasnees 54

NATIONAL POWER CORPORATION n) "If‘-f VI-CWavi
:
2



BID DOCUMENTS

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

SECTION VI — TECHNICAL SPECIFICATIONS LuzP21Z21210Se

CW-1.0

CwW-1.1

Cw-1.2

Cw-1.3

CW-1.4

PART | - TECHNICAL SPECIFICATIONS

CW - CIVILWORKS

GENERAL CONSTRUCTION FACILITIES
Scope

This section covers the construction andfor 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.

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.

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 accommedation of his employees.

Water Supply

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

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

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

CW-1.6 Fire Protection

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

The Contractor shall be responsible for providing his own electric power
supply required for construction and erection/instaliation. 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.

CwW-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.

I ¥
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CW-1.10 Removal of Camp and Construction Facilities

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

CW-1.11 Measurement and Payment

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

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

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

Cw-2.2 Drainage and Dewatering

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

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

CwW-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 femporary drainage structures,
pumping system and other dewatering devices necessary to keep
construction operations free from water, shall be inciuded 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 concems 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 following:

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

o 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.

e Properly handle, store and dispose-off, through DENR-accredited
transporter/ireater, 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 caried-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.

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

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

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

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

cw-4.0 SITE GRADING

Cw-4.1 Scope
In accordance with the specifications contained herein and in conformance
with the lines, slopes, grades and extent shown on the plans or otherwise
directed by the NPC, the Contractor shall furnish all equipment, labor and
materials and shall perform the required grading work.

Cw-4.2 Clearing, Grubbing and Miscellaneous Work

CW-4.2.1 Clearing and Grubbing
The Contractor shall perform clearing angd 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
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be left in place shall be protected from scaming and/or other injuries during
clearing and grubbing work and other construction operations.

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

CW-4.2.2 Miscellaneous Works

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

cw-4.3 Grading
CwW-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.

CWwW-4.3.2 Classification of Materials

All materials in grading work shall be unclassified regardiess 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

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

CW-4.3.4 Excavation and Fill

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

The NPC may require the modification of slopes and grades according to the
conditions actually encountered during excavation, but such change or
modification shall not be construed to mean by the Contractor as a basis for
additional compensation over and above the contract unit prices.

Any over-excavation performed by the Contractor for any purpose or reason,
except as may be ordered by the NPC, shall be at the Contractor’s expense
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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 15 cm. loose volume and compacted with approved roller weighing
not less than 10 tons. Each layer shall be moistened or dried as directed for
maximum compaction. No succeeding layer shall be placed thereon unless
the preceding layer has been tested for compaction and approved by the
NPC.

In the event that construction of concrete footing or other concrete
foundations is on fill, the fill shall be compacted efficiently and thoroughly so
that when the fill is tested for compaction at the required foundation elevation
for the structure, the required bearing capacity is attained but in no case less
than 17.2dMPa. In no case shall filling and compaction work to be done
without the presence of NPC’s inspectors. The Contractor shall be held liable
for any structural instability or damage that might result in consequence to
non-compliance of this requirement. The Contractor shall institute comrective
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 {frim
the slopes as directed to leave the slopes in a safe and neat condition all at
no additional cost to NPC, unless occurrence of such slides is occasioned by
causes beyond control of the Contractor, In such event, payment for the
satisfactory removal and proper disposal of slide material and finishing and
rounding of slopes will be paid for at the equivalent of thirty percent (30%) of
the contract unit price per cubic meter for the item Grading Excavation.

CW-4.3.6 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.
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cw-44 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, pemmits, and other requirements, shall be the
responsibility of the Contractor at no cost to NPC. The Contractor shall be
held solely liable for any claim by third parties that may arise from improper
transport and disposal of excess materials. The cost of acquisition of the
above-mentioned right-of-way shall be included in the unit bid price for
excavation.

Cw-4.5 Sources of Fill Materials

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

CW-4.6 Environmental Requirements

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

CwW-4.7 Measurement and Payment
Cw-4.71 Clearing and Grubhing

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

Cw-4.7.2 Miscellaneous Works

Measurement for payment for miscellaneous work such as demolition,
restoration, etc., shall be made on a lot basis unless 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 fabor, equipment and incidentals necessary for demolition and
restoration, disposal, and other related works required to complete the item.

Cw-4.7.3 Stripping

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for Stripping. Corresponding cost
hereof shall be included in the unit bid price of relevant item(s) in the
Schedule of Requirements.
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CW-4.7.4 Grading Excavation

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

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

CW-4.7.5 Grading Fill

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

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

CW-5.0 STRUCTURAL EXCAVATION, FILL AND BACKFILL
CW-5.1 Scope

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

CW-5.2 Materials

CW-5.2.1 Structural Excavation
No classification will be made on the materials excavated. The Contractor
shall determine his/her unit bid price for structural excavation based on

unclassified material regardless of the nature of the materials actually
encountered and excavated.
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CW.5.2.2 Structural Fill
a. Sand and Gravel Fill

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

Sieve Designation Percentage by
{Square Mesh Sieves) Weight Passing
50.0 mm (27) 100
25.4 mm (17) 55-85
9.5 mm {3/87) 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 NFPC.

CW-5.2.3 Special Foundation, if any

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

a. Lean Concrete

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

b. Selected Materials

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

Bed materials for water pipes and/or drainage culverts shall use sand fills.
CW.5.24 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.
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CW-5.3
CW-5.3.1

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.

Construction
Excavation
a. General

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

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

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

b. Structural Excavation, Structure Other Than Pipes

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

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

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

d. Water Supply Pipes

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

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

CW.5.3.2 Structural Foundation Fill

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

CW-5.3.3 Special Foundations

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

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

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

CW.5.34 Backfill

1. Structures, Other Than Pipes

Excavated areas around structures for backfilling shall be backfilled with
approved materials in horizontal layers, each not exceeding 15cm. (67) 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 levetl of the adjoining finished grade surface.
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CW-54

CW-5.4.1

CW-542

CW-543

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

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

3. Water Supply Pipes

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

Measurement and Payment
Structural Excavation

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

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.

Structural Foundation Fill

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

Payment will be made at the contract unit price for the item, Sand and Gravel
Fill/Base, in the Schedule of Requirements, which payment shall constitute
full compensation for furnishing, placing and compacting fill materials; labor
which include spreading, compacting, etc., equipment and other incidentals
necessary to complete the item.

Special Foundations
Measurement for payment for lean concrete and/or selected materials placed

within the pay lines for excavation will be based on the number of cubic
meters in-place and accepted.
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CW-5.4.4

CW-5.4.5

CW-6.0

CW-6.1

CW-6.2

CW-6.3

CW-6.3.1

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.

Structural Backfill

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

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.

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.

CONCRETE

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.
Class of Concrete

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

Materials

Cement

Cement for concrete works shall be fumished by the Contractor and shall

conform to the requirements of the Ilatest edition of the Standard
Specifications for Portland Cement (ASTMC150}).
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CwW-6.3.2

CW-6.3.3

CW-6.3.4

CW-6.3.5

Unless otherwise specified, cement shall be ordinary Portland Cement. Type !
for general construction which concrete is not in contact with seils 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.

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.

Water

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

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.

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, wom edges,
patches, or other surface defects, which would impair the texture of the
concrete surface. Surfaces of steel forms shall be free from irregularities,
dents, and sags.
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CW-6.4 Storage of Materials
CW-6.4.1 Cement and Aggregates

All cement shall be stored, immediately upon delivery at the Site, in
weatherproof building that will protect the cement from dampness. The floor
shall be adequately raised from the ground and in buildings placed in the
locations approved by NPC. Provisions for storage shall be ample, and the
shipments of cement as received shall be separately stored in such a manner
that allows the earliest deliveries to be used first and to provide easy access
for identification and inspection of each shipment. Storage buildings shall
have capacity for storage of sufficient quantity of cement to allow sampling at
least twelve (12) days before the cement is to be used. Bulk cement, if used,
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,
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Formwork for concrete placed underwater shall be watertight.

Forms shall be constructed so that the form surface of the concrete does not
undulate excessively in any direction. Undulations exceeding either 2 mm or
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
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 bolls, clamps or other devices shall be used as
necessary to prevent spreading of the forms during concrete placement. The
use of ties consisting of twisted wire loops to hold the forms in position will not
be permitted.

All formworks shall be provided with adequate clean-out openings to permit
inspection and easy cleaning after all reinforcement has been placed. Where
forms for continuous surfaces are placed in successive units, the forms shall
be fitted over the completed surface to obtain accurate alignment of the
surface and to prevent leakage of mortar, Pane! 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 oii or suitable non-staining form coating
compound or shall be given two coats of nitrocellulose lacquer, except as
specified otherwise. Mineral oil shall not be used on forms for surfaces, which
are to be painted. For surfaces not exposed to view in the finished structure,
sheathing may be wetted thoroughly with clean water. All excess coating shall
be removed by wiping with cloths. Reused forms shall have the contact
surfaces cleaned thoroughly. Those that have been coated shall be given an
additional application of the coating. Plaster waste molds shall be layered with
two coats of the thin shellac or lacquer and coated with soft or thinned non-
staining grease.

Tolerance and Variations: The Contractor shall set and maintain concrete
forms to ensure that, after removal of the forms and prior to patching and
finishing, no portion of the concrete work will exceed any of the tolerances
specified. Variations in floor levels shall be measured before removal of
supporting shores. The Contractor shall make the necessary corrective
measures for the variations resulting from deflection, or when the latter affects
concrete quality or curing. The tolerances specified shall not exceed by any
portion of the concrete surfaces; the specified variation for one element of the
structure shall be considered unacceptable when it permits another element
of the structure to exceed its allowable variations. Except as otherwise
specified herein, tolerances shall conform to ACI 347,
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CW-6.5.3 Placing Reinforcement

CW-6.5.4

CW-6.5.5

CW-6.5.6

CW-6.5.7

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

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

Mixing Concrete

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

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 meta! pipe or tremie is used. The pipe
or tfremie 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 befere 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.

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.

Removal of Forms

Formwork shall not be removed without the pemmission 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.
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Falsework removal for continuous structures shall be as directed by NPC but
in which case shall be temporarily supported such that the structure is
gradually subjected to its working stresses. False work shall not be released
in any span until the strength specified hereunder is attained.

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

Min. Time Min.% Strength
Centering under girders and 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.
CwW-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 borme by the
Contractor. The cost of shipping and testing the concrete shall likewise be at
the expense of the Contractor.

No concreting work on the project will be permitted to be done until NPC
signifies in writing that, following the performance of the necessary tests, he
gives his approval to the use of all materials involve in making the concrete.

As work progresses, test cylinders shall be fabricated from the concrete
samples and tested in accordance with ASTM C31 and ASTM C39. At least
one set of four (4} cylinders shall be made from each 10 cu.m of the concrete
placed of each class. Also at least one set shall be made per day for each
class of concrete placed each day.

Two {2) cylinders shall be tested at 28 days for specification compliance and
one shall be tested at 7 and 14 days respectively for information. The
acceptance test result shall be the average of the strength of the two
cylinders tested at 28 days.
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The compressive strength of the concrete shall be deemed acceptable if the
averages of the three consecutive strength test resuits 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 fests,
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 andfor installation/erection works (i.e.
equipment foundation and pedestals, perimeter wall footing and posts, etc.)
included in the Schedule of Requirements under separate pay item, will be
based on the volume of concrete placed and accepted within the neat lines of
the structure as shown on the drawings or in accordance with the manner of
measurement set forth in the various sections of the Technical Provisions. No
deduction will be made for rounded or beveled edges or space occupied by
the metal items 10 sq. cm. or less in cross section, embedded in concrete.

Payment will be made at the corresponding contract unit price for the various
items of concrete shown in the Schedule of Requirements. Payment shall
cover all costs for furnishing all labor, materials, including equipment and
tools required for concreting work. Payment shall also include non-shrink
cementitious grout and epoxy grout inside foundation block out and above
engine hase plate and care of water.
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CW-7.0

CW-7.1

CW-7.2

CwW-7.21

Cw.7.2.2

CW-7.3

CW-7.3.1

No separate measurement for payment will be made for formworks of which
the cost shall be included in concreting works.

REINFORCING STEEL
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,

Material Requirement

All material shall conform to the requirements hereinafter given. Certified test
reports {mill test or other) shall be submitted to the NPC for all reinforcement
steel used. These tests shall show the results of all chemical and physical
tests made.

Bar Reinfercement

Reinforcement bars for concrete shall be hot-rolled, weld able, deformed
billet-steel bars conforming to the requirements specifted 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.

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.

Construction Requirement
Order List for Bent Bars

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

Shop Drawings for Reinforcing_Steel (AC1 315): Indicate bending diagrams,
assembly diagrams, splicing and laps of bars, shapes, dimensions and details
of bar reinforcing, accessories and concrete cover. Do not scale dimensions
from structural drawings to determine lengths of reinforcing steel.
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CW-7.3.2 Fabrication

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 6mm® to 20mm® inclusive D=6d
Bars 25mm® and 28mma® D=8d
Bars 32Zmm® and greater D=10d

Bends and hooks in stirrups and !ateral 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
cover over reinforcing steel is not specified or indicated, it shall be in
accordance with AC1 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 altemate
intersections shall be tied. Ties shall fasten on the inside.
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Distance from the forms shall be maintained by means of stays, blocks,
hangers or other approved supports. Blocks for holding reinforcement from
contact with the forms shall be pre-cast mortar blocks of approved shape and
dimensions or approved chairs. Layers of bars shall, be separated by pre-cast
mortar blocks or by other equally suitable devices. The use of pebbles, pieces
of broken stone or brick, metal pipe and wooden blocks or metal chairs shall
not be permitted. Unless otherwise shown on the Drawings or required by the
NPC, the minimum distance between bars shall be 40mm. Reinforcement in
any member shall be placed and then inspected and approved by the NPC
before the placing of concrete commences. Bundled bars shall be tied
together at not more than 1.80 meters intervals.

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

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

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

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

a. Height of bottom bars +8mm above form
b. Lengthwise positioning +50mm of bars
c. Spacing bars in walls and +25mm
solid slabs
d. Spacing bars 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

Anchors and bolts; including but not limited to those for the machine and
equipment bases: frames or edgings, hangers and inserts, door bucks, pipe
supports, pipe sleeves, pipe passing through walls, metal ties, conduits,
flashing reflects, drains and all other materials in connection with the concrete
construction shall, where practicable be placed and secured in position when
the concrete is placed. Anchor bolts for machines shall be set to templates,
shall be plumbed carefully and checked for location and elevation with an
instrument, and shall be held in position rigidly to prevent displacement while
concrete is being placed.
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CW-7.3.5 Splicing

Splicing of reinforcement shall be in accordance with ACI 318, except as
indicated otherwise or modified herein. Where splices in addition to those
indicated on the drawings are necessary, they shall be approved by the NPC
prior to their use. Splices shall not be made in beams, girders, and slabs at
points of maximum stress. Butt Splicing shall preferably be used over lapping
for bar sizes larger than 32 mm®. 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 pemmitted at
locations where the concrete section is insufficient to provide a minimum clear
distance of one and one-third the maximum size of coarse aggregate
between the splice and the nearest adjacent bar. Welding of reinforcing steel
shall only be done if detailed on the Drawings or if authorized by the NPC in
writing. Spiral reinforcement shall be spliced by lapping at least one and half
(11/2) turns or by butt-welding unless otherwise shown on the drawings.

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
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#6 20 2.468
#8 25 3.854
#9 28 4,833
#10 32 6.313
#11 36 7.991

CW.8.0

Cw.8.1

CW-8.1.1

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 comesponding unit price for the
itemn, 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.

STRUCTURAL STEEL
General

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

Submittals

Shop Drawings of all structural steel in five (5) copies for approval prior to

fabrication of structural steel with complete information necessary for the
fabrication and erection of the component parts of the structure including the
location, type and size of all bolts and welds, 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:

Bolis, Nuts and Washers
Welding Electrodes and Rods
Paint

Steel

NATIONAL POWER CORFPORATION m“’- VI-CW-25

v
|a



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

SECTION V1 — TECHNICAL SPECIFICATIONS LuzP21Z12105¢2

o Certified Test Reports

Chemical Analysis and Tensile Strength Test of structural steel in accordance
to ASTM AB3.

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

CW-8.2 Materials

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

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

Cw-8.2.1 Steel
Materials shall conform to the respective specifications specified herein.

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

Structural Steel; ASTM A36
Steel Pipe: ASTM AS3, Type E or S, Grade B,
ASTM A501

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 Bolts: ASTM A325 for
Fastening Bolts

Nuts: ASTM AB63, Grade A, heavy hex
style, except nuts less than 38mm
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CW-8.2.3

CW-8.3

Cw-8.3.1

Cw-8.3.2

CW-8.3.3

may be provided in hex style
Washers: ANSI B18.22.1, Type B

Accessories:

Welding electrodes and steel structural members shall use:

Rods E70XX electrodes
tNon-shrink Grout ASTM C827, non-metallic
Execution
Fabrication

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

Welding of Structural Steel Work:

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

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

Shop Painting

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

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

+ Field painting: When the erection work is complete, the heads of field
bolts, all welds and any surface from which the shop coat of paint has
become worn off or has otherwise become defective, shall be cleaned and
thoroughly covered with one coat of shop coat paint. When the paint applied
for touching up bolt heads and abraded surfaces has become thoroughly dry,
apply two field coats of marine epoxy paint subject to the approval of NPC.
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Cw-8.3.4

CW-8.3.5

e 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.

Erection

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

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

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

When calibrated wrenches are used for tightening bolts, calibrate them at
least one each working day using not less than three typical bolts of each
diameter, Do not use impact torque wrenches to 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 stee! shall be fumished 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”.

Tests and Inspections

Visual Inspection of Welding: After the welding is completed, hand or power
wires brush welds, thoroughly clean them before the inspector makes the
check inspection. Inspect welds with magnifiers under strong, adequate light
for surface cracking, porosity, and slag inclusions; excessive roughness,
unfilled craters; gas pockets; undercuts; overlaps; size and insufficient throat
and concavity. Inspect the preparation of groove welds for adequate throat
opening and for snug positioning of backup bars.
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CW-8.4

Cw.-9.0

CW-9.1

Ccw-9.2

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.

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.

REINFORCED CONCRETE FOUNDATION AND ASSCCIATED
STRUCTURES FOR EQUIPMENT AND OTHER COMPONENT
(DESIGNED/CONSTRUCTED BY CONTRACTOR)

Scope

In accordance with the specification contained in this section, the Contractor
shall design and furnish all materials, labor, equipment and tools to construct
all reinforced concreting and relevant works based on the approved drawings
or as directed by NPC.

Design and Construction

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

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

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

2. Reinforcing steel shall conform to Philippine National Standards grade
DSB 275

3. Compacted sand and grave! bedding shall be 150 mm thick

4. Soil bearing capacity shall be subject to the Contractor's determination
and verification at the site

5. Wind velocity: 300 kph

I not apphcable on non-cntical structiresfjonts and as directedirequired by NPC Destan Enaneer.,
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CW-9.3

CwW-10.0

CW-10.1

CW-10.2

CwW-10.3

6. Concrete pad or pedestal shall extend 150 mm beyond the equipment
skid/base on all sides or at least 50 mm beyond the base plate of
equipment supports

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

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

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

Measurement and Payment

Unless otherwise indicated in the Schedule of Requirements, no separate
measurement and payment will be made for the design and construction of
reinforced concrete foundation andfor 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.

CONCRETE AND ASPHALT PAVEMENT
Scope

In accordance with the specifications contained herein and in conformance
with the lines, slopes and grades shown on the plans or otherwise directed by
the NPC, the Contractor shall furnish all plant, labor, equipment and
materials; shall perform required grading and shall construct and pave or
asphalt the roadways and the other areas required to be paved.

Grading

The word “grading” as defined herein means bringing to the required grade all
areas to be paved with concrete or asphalt and other areas required to be
graded in accordance with the drawings.

Sub-Grade Preparation

The sub-grade for the aggregate sub-base and aggregate base shall be
prepared by bringing the sub-grade to a firm and unyielding surface by rolling
the entire area with an approved roller weighing not less than ten (10) tons.
The sub-grade shall be sprinkled, if necessary, to attain satisfactory
compaction. All soft yielding material, which will not compact readily when
rolled, shall be removed as directed. All holes or depressions shall be filled
with suitable material and the whole surface compacted uniformly. In cut
sections, the ground below the surface of the sub-grade shall not be plowed
or disturbed, except as otherwise directed. When necessary, additional
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approved material shall be added to bring the sub-grade to the desired
elevation and cross section, and the whole shall be rolled until compacted
thoroughly.

Cw-10.4 Aggregate Sub-Base/Base Course
CW-10.41 Aggregate Sub-Base Course

Aggregate sub-base material for the concrete pavement (roadways, parking
areas etc.) and roadway shoulder shall consist of pitrun gravel, talus rock,
disintegrated granite, sand, shale, cinders, coral or other similar materials,
including additional filler for blending, selected under the direction of the NPC.
The maximum dimensions of any particles shall not be greater than two thirds
of the required thickness of the layer in which it is to be placed.

Oversized material, if present, shall be removed at the pit by screens,
grizzliest, or by handpicking. When necessary to obtain proper uniformity,
additional filler shall be blended by mixing on the roadway. The fraction of the
aggregate sub-base material, including any additional filler passing the No. 40
sieve, shall not be more than two-thirds (2/3) of that passing the No. 40, sieve
shall have a liquid limit not greater than 25 and a plasticity index of not more
than 6.

CW-10.4.2 Aggregate Base Course

Aggregate base course material for the asphalt pavement shall consist of
hard, durable fragments of crushed gravel or crushed stone and filler and
sand or other finely divided mineral matter. The composite material for the
aggregate base shall be free from vegetable matter and lumps or balls of
clay, and shall be uniformly graded from coarse {o fine in accordance with the
grading requirement shown below. The portion of the material retained in a
No. 4 sieve shall be known as filler.

The percentage passing the No. 200 sieve shall not be greater than 2/3 the
percentage passing the No, 40 sieve.

The following gradation requirement shall apply to the completed base course
for asphalt pavement;

Sieve Designation Percentage by
{Square Mesh Sieves) Weight Passing
50.8 mm (2") 100
25.4mm (17) 55-85
9.5 mm (3/87) 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

The coarse aggregate shall have a percentage of wear of not more than 50%
at 500 revolutions as determined by AASHO Method T-968 (Los Angeles
Rattler Test),
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CW-10.5

CW-10.5.1

That portion of the filler passing the No. 40 sieve including blended filler shall
be known as “Soil Binder”, and shall have a liquid limit of not more than 25
and a plasticity index of not more than 6 as determined by AASHO Method T-
89 and T-90, respectively.

Not less than sixty (60) percent by weight of the coarse aggregate shall have
at least one (1) fractured face.

If filler, in addition to that naturally present in the aggregate base coarse
material, is necessary for meeting the grading requirement or for satisfactory
blending of the material, it shall be uniformly blended with the base coarse
material at the screening or crushing plant, or on the road. The material for
such purpose shall be obtained from sources approved by the NPC, shall be
free from hard lumps and shall not contain more than 15 percent of material
retained on the No. 4 sieve.

Construction
Aggregate Sub-Base for Concrete Pavement

The aggregate sub-base material shall be placed on the prepared and
approved sub-grade. The depositing and spreading of the material shall be
as directed. It shall start at the point farthest from the point of loading, and
shall progress continuously without breaks. The materials shall be deposited
and spread in a uniform layer and without segregation of size, to such a loose
depth of not more than 15 cm each layer, making allowance for any filler to be
blended on the road, that when compacted, the layer shall have the required
thickness. Spreading shall be from spreader boxes or from moving vehicles,
or by placing in a windrow followed by spreading to required depth and width
by means of a blade grader.

After the base coarse material has been spread, it shall be bladed to a
smooth surface conforming to the cross section shown on the drawings. A
grader weighing not less than 3 tons and having a blade of at least 3 meters
in length, and a wheelbase of not less than 4.5 meter shall be used for the
blading.

When additional filler material is necessary for blending, the material shall be
spread in a uniform layer over the loosely spread sub-base layer, in amounts
as directed, and shall then be bladed thoroughly into the layer by blade
mixing. The entire layer shall be bladed alternately to the center and back to
the edges until a uniform mixture is attained. Additions to filler shall be such
that the blend of added and original material shall meet grading and quality
requirements in all respects.

The Contractor shall schedule his operations to assure completion of
spreading within 48 hours after processing. Immediately following the final
spreading and smoothing, all materials placed shall be compacted to the full
width by rolling with a power roller weighing not less than 10 tons. The rolling
shall start longitudinally at the sides and shall progress toward the center,
overlapping on successive trips by at least one-half of the width of the roller
unit. In confined areas the direction of rolling shall be as ordered by the NPC.
Alternate trips of the rollers shall be slightly different in length. The rollers,
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unless directed otherwise, shall operate at a speed between 3 to 5 kilometers
per hour. Rolling shall be accompanied by watering if necessary and as
directed.

CW-10.5.2 Crushed Stone Base Course for Asphalt Pavement

The manner of placing, spreading, blending, watering and rolling crushed
gravel or crushed stone base course material shall be similar to that of the
aggregate sub-base.

CW-10.6 Concrete Pavement

CW-10.6.1 Materials

Cement and reinforcing steel shall be furnished by the Contractor and
to be approved by NPC. Concrete strength shall be 20.70MPa.

Fine and coarse aggregates and water shall conform to the applicable
provisions of Section 6, Concrete.

Preformed Expansion Joint Filler — The preformed expansion joint filler
for the concrete pavement shall be 19 mm (3/47) in thickness, non-
extruding type, shall conform to the requirement of ASTM D1752-67,
“Specifications for Preformed Expansion Joint Fillers for Concrete
Paving and Structural Construction, Non-extruding and Resilient Non-
bituminous Type”, Type Il.

Slab Reinforcement — All dowel bars except at the expansion joints,
shall be deformed steel bars and shall conform to PNS: 49:2002,
Grade 275,

Joint Sealer — Concrete joint bituminous sealer for all joints shall
conform to ASTM D1850-57, “Specifications for Concrete Joint Sealer,
Cold Application Type”.

CcwW-10.6.2 Construction Method

Forms and Form Setting -~ The concrete pavement shall be
constructed one lane at a time. The side forms for the concrete
pavement shall be made of shaped steel sections which shall be of
sufficient strength when staked down to resist the pressure of the
concrete mixer and finishing machine, or finishing tools, without
springing. They shall be straight and on a depth equal to the thickness
of the pavement at the edge and free from warps or bends at all times.
Flexible or curbed forms of proper radius shall be used for curves 30
meters radius or less. The form base shall not less than twenty (20)
centimeters wide for forms twenty (20) centimeters or more in height.
Flange braces shall extend outward on the base not less than two-
thirds (2/3) of the height of the form. The use of wooden side forms
may be permitted upon written approval by the NPC, provided the
Contractor satisfactorily establishes the fact that the steel forms
cannot be obtained in time to bring the work to completion within the
required time.
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Joints

Longitudinal Joint — The longitudinal joint running at the centerline of
the pavement shall be formed in accordance with the section and
dimension shown on the drawings. Before concreting the next lane,
the longitudinal joint shall be painted with two (2) coats of RC-0 liquid
asphalt applied at a temperature of 65°to 35° Fahrenheit. The asphalt
should be completely dry before any pouring on the next lane starts.
Transverse Joints — The transverse joints consisting of the expansion
and contraction joint shall be formed at intervals shown on the plans, a
19 mm (3/4") pre-molded non-extruding expansion filler, as specified,
shall be set at all contractions joints when concrete is still soft. This
strip shall be removed when concrete has attained its initial set. Care
shall be taken in removing the strips to avoid chipping off the edge of
the concrete at the joint, such joint shall be provided with dowels of
the same Jength, size and spacing used in expansion joints.

Dowels furnished and placed for this purpose by the Contractor shall
be without additional cost to NPC.

Dowels — Dowel assembly of the length, size and spacing shown on
the drawings shall be provided at longitudinal and expansion joints.
Dowel bars shall also be provided at contraction joints of slab on fill.
The remaining half of the dowel bars for the expansion joint shall be
painted, greased, and wrapped with wax paper before concreting the
next monolith.

Mixing — Hand mixing of concrete will not be permitted. Machine
mixer, if used, shall have a standard mixer of an approved type with a
capacity of at least 0.76 m>. (1 cubic yard) unless specified otherwise
by the NPC. Truck mixer, if used, shall be of the revolving drum type,
watertight, and so constructed that the concrete can be mixed to
insure uniform distribution of materials throughout the mass.

Placing — Concrete shall be placed only on aggregate sub-base that
has been prepared as herein before prescribed and approved,
Concrete shall be deposited in such a manner as to require as little
handling as possible, and shall be immediately distributed or spread
by shoveling or by other approved methods, to such depth above
grade, that when consolidated and finished, the finished grade of
pavement will be attained correctly. Vibrators of approved type with
the capacity for the purpose intended shall be used to sufficiently
compact the concrete.

Finishing — After the concrete has been deposited, distributed and
vibrated, the concrete shall be struck off and screened by mechanical
means approved by the NPC. The finishing machines shall be of the
screening and troweling type designed and operated both to strike off
and to consolidate. Hand finishing may be employed when suitable
finishing machines are not available. Finishing of concrete shall be
done, as directed to the satisfaction of the NPC. All finished surfaces
shall be tested with a 3-meter straight edge and any variation of the
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surface from the desired crown or cross-section shall be properly
corrected.

» Removal of Form— All forms for concrete shall remain in place
undisturbed for not less than twenty-four {24) hours after the concrete
is placed, after which the forms may be removed. In the removal of
forms, care should be taken so as not to break the edges of the
pavement. In case portions of the concrete are spalled, they shall be
immediately repaired, at the expense of the Contractor, with fresh
mortar mixed in the proportion of one {1) part cement to two (2) parts
clean sand. Major honeycombed areas will be considered as defective
work and shall be removed and replaced at the expense of the
Contractor. Any area or section removed shall not be less than 3
meter in length or less than the full width of the lane involved.

= Curing — As soon as the concrete has sufficiently set, and to prevent
the marring of the surface, the pavement shall be covered with burlap
or canvass which shall be kept wet with clean water for a period of not
less than twenty-four (24) hours. After removing the burlap, the
pavement shall be covered immediately with either a layer of earth or
sand four (4) centimeters in thickness and shall be kept wet for a
period of not less than fourteen (14) days. Ponding of the surface of
the pavement shall be kept under water during the same length of
time.

» Opening of Traffic — From the start of curing, the pavement will be
closed entirely to traffic until twenty-eight {28) days have elapsed after
the concrete was poured.,

» Cleaning and Sealing Joints— After completion of the required curing
and before opening the pavement to traffic, all joints shall be
thoroughly cleaned of all concrete or aggregate fragments, earth, or
other foreign material. Longitudinal, expansion and contraction joints
shall be poured with bituminous sealer to the depth shown on the
drawings. Only after the joint seafant has thoroughly hardened shall
the pavement be opened to traffic.

CW-10.7 Bituminous Concrete Surfacing
CW-10.7.1  Materials

Liquid Asphalt — The liquid asphalt for the bituminous prime coat shall be Cut-
Back Asphalt, Medium Curing Type, MC-70 conforming to the properties, test
and other applicable requirements,

Asphalt Cement — The asphalt cement for the bituminous aggregates shall
have a penetration grade of 85-100 and shall conform to the properties, tests,
and other applicable requirements.

Aggregates - The coarse aggregates shall consist of angular fragments and
crushed or hand-broken stone, crushed gravel, or crushed boulders and shall
have abrasion loss of not more than 50 % at 500 revolutions when tested in

NATIONAL POWER CORPORATION m‘% VI-CW-35



BID DQCUMENTS

SECTION V1 - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL
EQUIPMENT AND BALANCE OF PLANT FOR PALY OPP
LuzP21Z212105e

accordance with AASHO Method T-27, the Aggregates shall meet the
following grading requirements:

GRADING REQUIREMENTS
Percentage by Weight Passing
US Standard Course Keystone Cover Seal Coat
Sieve Size Aggregate | Aggregate | Aggregate | Aggregate

63.5 mm (2-1/2") 100 - - -
50.8 mm (27) 90-100 - - -
19.1 mm (3/47) 0-5 100 - -
12.7 mm (1127} - 85-100 100 100
9.5 mm (3/87) - 25-70 B85-100 90-100
4,76mm (No. 4) - 0-20 - 10-30
2.38mm (No. 8) - - - 0-8
2.00mm (No. 10} - 0-7 0-10 -
0.074mm {Mo. 200} - - - 0-2

CW-10.7.2

CW-10.7.3

CW-10.7.4

CW-10.7.5

Application Temperatures for Liquid Asphalt and Asphalt Cement

Type and Grade of Asphalt Mixing Spraying
- Liquid Asphalt (MC-70) 95-140°F 95-140°F
- Asphalt Cement (AC-85/100) 275-325°F 285-350°F

Woeather Limitations

Asphalt cement shall be applied only when aggregate is dry for its entire
depth and the atmospheric temperature is above 55°F. No work shall be
started if rain within 24 hours is predicted officially or if local conditions
indicated that rain is imminent.

Equipment

Equipment shall include aggregate spreading equipment, spray distributor,
heating equipment for liquid asphalt and asphalt cement, blade grade,
brooms, and rollers, all as approved. The roller shall be a 3-wheeled or
tandem type roller, 8 tons or heavier and shall be propelled at a rate not
greater than 3 kilometers per hour while rolling the pavement.

Preparation and Priming of Previously Constructed Base

All loose or foreign material shall be removed. Any rut of soft-yielding portion
that appears on the base shall be corrected and rolled until firm,

After the base course has been brought to grade, thoroughly cleaned of all
loose materials, checked and approved, the base shall be primed. The
bituminous prime coat shall be applied at the specified temperature. The
liquid asphalt shall be applied with a pressure distributor or a hand spray bar.

The hot asphalt shall be applied uniformly at the rate of 1.0 to 2.0 liters per
square meter, as directed. The primed surface shall be allowed to cure for 24
to 48 hours before further construction begins. If excessive amount or primer
remains on the surface at the end of this time, a blotter coat of sand shall be
applied. The paving shall begin immediately after the prime coat has cured.
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CW-10.7.6 Placing and Rolling Coarse Aggregate

Ninety (90} kilos per square meter of dry coarse aggregate shall be spread to
a uniform depth and through to cross section, alignment and profile by means
of approved stone spreaders or by shovels, forks, and rakes.

Any thin, flat or oversize aggregate that appears on the surface shall be
removed. All patches or areas of fine or undersize aggregate shall be
removed and replaced with suitable aggregate. Rolling shall start at the
edge, parallel with the centerline of the road, and shall progress toward the
center. Where no curb exists, the aggregate shall be placed between well-
compacted shoulders with vertical faces and one-half the width of the outer
roller wheels shall overlap the shoulder sufficient time to compact the
shoulder firmly against the pavement. Each trip of the roller shall overlap the
previous trip by at least 25 percent. Rolling shall be continued until aggregate
is well keyed, does not creep ahead of the roller and the surface is form,
even, and true to line, grade and crown. Places inaccessible to the rofler
shall be compacted by mechanical or hand tamping. The compacted
aggregate shall possess firm, even surface, true to the grades and cross-
sections shown on the drawings, and shall present a texture, which will permit
uniform penetration on the asphalt cement. The surface shall not vary more
than one (1) centimeter in three (3) meters from the true profile and cross-
section.

CW-10.7.7  Application of Asphalt Cement on Coarse Aggregate

Upon the rolled coarse aggregate, hot asphalt cement, at the specified
temperature, shall be applied uniformly at the rate of 4.0 liters per square
meter, as directed. The asphalt cement shall be applied with a pressure
distributor or a hand spray bar. In no case shall asphalt cement be applied
unless the coarse aggregate surface is clean and dry and has been
previously checked and approved.

CW-10.7.8  Spreading, Brooming and Rolling First Course of Keystone Aggregate

Immediately after the asphalt cement has been applied to the coarse
aggregate and while it is yet warm, thirteen (13) kg per square meter of clean,
dry keystone aggregate shall be uniformly spread, as directed, to fill all voids.
Keystone aggregate shall be broomed into voids and rolled. Scattering
keystone aggregate and brooming shall continue until the voids are
completely filled. The surface shall then be rolled until the stone is thoroughly
embedded into the asphalt cement and anchored in place and the surface is
firm and thoroughly completed. The rolling shall be done carefully to prevent
waves on the surface. Diagonal rolling may be required; and in hot, sunny
weather, it may be necessary to discontinue rolling during the hottest pericd
of the day. No excess aggregate shall remain on the surface.

CW-10.7.9  Application of Asphalt Cement on First Course of Keystone Aggregate
After the first course of keystone aggregate has been rolled, the surface shall

be swept clean of all dirt and loose material. The surface shall be clean and
dry when the asphalt cement is applied.
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CW-10.7.10

CW-10.7.11

CW-10.7.12

CW-10.7.13

The hot asphalt cement shall be applied uniformly at the rate of 1.8 liter per
square meter in the same manner as for the coarse aggregate. In no case
shall asphalt cement be applied unless the keystone aggregate surface has
been previously checked and approved.

Spreading, Brooming and Rolling Second Course of Keystone
Aggregate

Immediately following the application of asphalt cement on the first course of
keystone aggregate, eleven (11) kg per square meter of keystone aggregate
shall be spread uniformly over the surface as directed. A portion of the
keystone aggregate may be reserved and then added as required while
brooming and rolling are in progress. The spreading of keystone aggregate
shall be followed by thorough rolling and brooming of the surface. Rolling and
brooming shall continue until all interstices in the coarse aggregate are filled
and until the whole surface is of uniform texture throughout.

Application of Asphalt Cement on Second Course of Keystone
Aggregate

After the second course of keystone aggregate has been rolled, the surface
shall be swept clean of all dirt and loose material, The surface shall be clean
and dry and shall have been checked and approved prior to application of
asphalt cement. No asphalt cement shall be applied uniformly at the rate of
1.4 liter per square meter, as directed.

Spreading, Brooming and Rolling Cover Aggregate

Immediately after the asphalt cement has been applied to the second course
of keystone aggregate and while it is still warm, eight (8) kg per square meter
of clean, dry cover aggregate shall be uniformly spread, as directed, to cover
the surface completely, then rolled and broomed until the cover aggregate is
bonded thoroughly and uniformly over the full width of the surface. When the
work is completed, there shall be no loose aggregate on the surface.

Bituminous Seal Coat

At the end of thirty (30) days or earlier, if the surface is thoroughly compacted
by traffic or by rolling, but never in less than ten (10) days, the surface shall
be swept clean of all loose or foreign material and 0.9 to 1.8 liters per square
meter of hot asphalt shall be applied, as directed. The surface shall be
checked and approved prior to application of asphalt cement. Clean dry seal
coat aggregate shall be immediately and uniformly spread over the surface at
the rate of approximately 0.004 to 0.007 cubic meters per square meter. The
exact amount shall be as directed by the NPC. Spreading shall be performed
by aggregate spreader only so that an even and accurate distribution shall be
obtained. The tires of the aggregate trucks shall at no time come in contact
with the uncovered and newly applied asphalt. Rolling shall be done by an
approved power roller weighing not less than 3 tons or more than 6 tons, until
a uniform and smooth surface is obtained. Under no circumstance shall small
pockets, holes or depressions appear on the surface of the finished
pavement.
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CwW-10.7.14

CW-10.7.15

CW-10.7.16

CW-10.8

Cw-10.8.1

Cw-10.8.2

Tolerance

The surface shall be true to establish grade. The finished surface shall not
vary more than three-fourth (3/4) centimeter from the true profile and cross
section,

Protection of Adjacent Construction

Any adjacent construction such as concrete pavement, curb and gutter, stone
masonry and handrails shall be protected by shields, covers or other means.
If asphalt cement is applied to adjacent construction either by accident or
because of inadequate protection, the Contractor shall remove such materials
as directed at his expense.

Maintenance

The Contractor shall be responsible for the maintenance of the surface for a
period of thirty {30} days or until such time as the NPC may direct, after which
the work shall be accepted in writing by the NPC. The maintenance work shall
consist of keeping any excess seal coat material evenly spread over the
asphalt surface by approved sweeping devices. It will also consist of keeping
all holes or failures which may occur promptly repaired by use of additional
asphalt and necessary aggregate and keeping of all fate or bleeding surface
so covered with approved cover or seal coat material so that the asphalt will
not adhere to or be picked up by the wheels of vehicles.

No extra compensation will be made to Contractor for any maintenance work
required as specified herein. All costs attendant thereto shall be included in
the item, Bituminous Surfacing, in the Schedule of Requirements.

Measurement and Payment
Grading

No separate measurement and payment will be made for grading work for the
construction of concrete and asphalt pavements. Payment for grading work
for the construction of concrete and asphalt pavements will be included in the
unit bid price for the item, Aggregate Sub-base for Concrete Pavements and
Aggregate Base Course for Asphalt Pavement, in the Schedule of
Requirements.

Aggregate Sub-Base/Base Course

Measurement for payment for aggregate sub-base and aggregate base
course will be based on the number of cubic meters of materials satisfactorily
placed and compacted in accordance with the detail drawings. Pavement in
the Schedule of Requirements which payment shall include the cost of
preparing, cleaning andfor repair of the previously constructed sub-grade; and
furnishing, shaping, compacting and finishing the aggregate sub-base or
aggregate base course.
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CW-10.8.3 Concrete Pavement

Measurement for payment of concrete pavement will be based on the number
of cubic meters of pavement constructed and accepted. Payment will be
made at the contract unit price for the item, Concrete in the Schedule of
Requirements, which payment cover all cost of furnishing all materials
including forms, joint bituminous sealer and non-bituminous preformed joint
filler, dowels, labor, equipment and tools necessary to complete the item.

CW-10.8.4  Bituminous Surfacing
Measurement for payment for bituminous surfacing will be based on the
number of square meter of bituminous surfacing satisfactorily placed and
accepted. Payment will be made at the Confract Price for the item
Bituminous Surfacing, in the Schedule of Requirements, which payment shall
cover all costs for furnishing all materials, labor, equipment and tools
necessary to complete the item.

CW-11.0 CONCRETE CURB, GUTTER AND CONCRETE WALK

CwW-11.1 Scope
In accordance with the plans and these specifications, the Contractor shall
furnish all materials; labor, equipment, tools and construct complete the
combination curb, gutter and concrete walk.

CwW-11.2 Materials

CW-11.2.1 Bedding

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

CW-11.2.2 Concrete
Concrete shall be 17.24MPa or as indicated on the drawings.
CW-11.2.3 Reinforcing Steel

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

CW-11.3 Construction

CW-11.3.1 Foundation Preparation
Prior to placing the bedding for the concrete curb, gutter, and concrete walk
the foundation shall be prepared by compacting and bringing it to unyielding

or firn surface. Compaction shall be attended by either wetting or drying, as
the case may be, to attain satisfactory compaction of the foundation.
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CW-11.3.2

CW-11.3.3

CW-11.4

Cw-11.4.1

CwW-11.4.2

CW-11.4.3

Bedding

The bedding upon which the curb, guiter and concrete walk rest, shall be
compacted to a firm, even surface,

Placing Concrete

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

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

Measurement and Payment
Concrete

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

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.

Reinforcing Bars for Concrete walk

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

Payment will be made at the corresponding contract unit price for the various
items of Reinforcing Steel in the Schedule of Requirements, which payment
shall constitute full compensation for furnishing, scheduling, cleaning, cutting,
bending and placing reinforcing steel.
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CwW-12.0 DRAINAGE SYSTEM AND APPURTENANT STRUCTURES
CW-12.1 Scope

In accordance with the specifications contained herein, the Contractor shall
furnish all materials, labor, equipment and tools, perform all required
excavation and backfill, install all pipes and construct canals and ditches, as
the case may be, where indicated on the drawings or where directed
conforming with the lines and grades as established in the field by the NPC.
The Contractor shall also construct or install, where required, appurtenant
structures like street inlet, street inlet-catch basin combination, manhole,
catch basin for downspouts, drainage outlets, etc. as well as joints and
connections as may be required to complete the system.

CW-12.2 Materials
CW-12.21 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-12.2,2 Reinforced Concrete Drainage Pipes

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

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

CW-12.2.3 PVC Pipes

Polyvinyl Chloride {PVC) Pipes shall be unplasticized conforming to 1504435
or equivalent. Details/scheme of perforation shall be as indicated in the bid
drawing or as directed by NPC,

CW-12.2.4 Concrete Covered Rectangular Ditch

Cement, reinforcing steel, aggregate and water to be used for the
construction of concrete covered rectangular ditch and open rectangular
canal shall conformn to the requirements set forth in Section CW-8.0 —
Concrete. Foundation base material for concrete canal shall be sand and
gravel as described in Section CW-5.0.
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CW-12.2.5 Bedding Material
A. For Stable Soil and Rock Foundation

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

B. For Unstable Foundation

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

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-12.3 Construction
CW-12.3.1 Trench Excavation and Backfill

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

CW-12.3.2 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-12.3.3 Appurtenant Structures

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

CW-12.4 Pipe Installation
CwW-12.41 General

Before any drain pipe is installed, the sand or concrete bedding shall have
been prepared and approved in accordance with the grade, shape, and
dimensions shown on the drawings, or as directed by the NPC. No pipe over
45,7 cm (187) in diameter shall be laid on concrete bedding until seven (7)
days have been elapsed after placing the concrete bedding. Pipes under
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Cw-12.4.2

CW-12.5

CW-12,5.1

CW-12.5.2

45.7 cm (18") in diameter may be laid after five {5) days elapsed after placing
the concrete bedding.

All drain pipes shall be laid carefully, hubs upgraded, ends fully and closely
jointed, and true to the lines and grades given. Succeeding pipe shall be
jointed to the previously laid pipe, correct in alignment and grade. Any pipe,
which has been damaged during installation or before acceptance of the
work, shall be replaced and laid by the Contractor at his expense.
Non-Reinforced and Reinforced Concrete Drainage Pipes

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

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

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

Measurement and Payment
Concrete Rectangular Ditch

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

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

Concrete Drainage Pipes and PVC Pipes
Non-reinforced and reinforced concrete drain pipes, and PVC pipes in place

and accepted will be measured by the linear meter along the centerline of the
pipeline.
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The quantities measured as provided above, completely installed and
accepted, will be paid at the contract unit price for each size and kind of pipe
shown in the Schedule of Requirements. Payment shall constitute full
compensation for furnishing all labor, material, equipment and tools for
fabricating, hauling, installing and jointing of pipes. Payment shall also
include the cost of attendant excavation, bedding and backfilling.

CW-12.5.3 Appurtenant Structures

Measurement for payment of appurtenant structures like street inlet, street
inlet-catch basin combination, manhole, catch basin for downspouts, septic
tank, drainage outlets, etc, will be based on the number of structures
constructed/installed and accepted. :

The Contractor will be paid at the contract unit price for the pertinent item for
each appurtenant structure shown in the Schedule of Requirements, Such
payment shall cover all costs for furnishing all equipment, labor, materials and
tools necessary to complete the construction of the aforementioned
appurtenant structures. Payment also includes the cost of attendant
excavation and backfill, furnishing, scheduling, cutting, bending and placing of
reinforcing steel.

CW-12.54 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 fools necessary to complete the
items.

CW-13.0 STONE MASONRY / GROUTED RIP-RAP

CW-13.1 Scope
The work covers all works in connection with slope protection works or as
directed by NPC. The works shall consist of construction of stone masonry
walls or grouted riprap as shown in the drawings and as required by NPC.

CWwW.13.2 Materials

CW-13.21 Boulders
Boulders shall consist of hard, durable and selected stones, free from seams,
weathered parts, dirt or any other injurious material that may prevent the

proper adhesion of the mortar. Minimum size shall be 10 centimeters in
diameter or 0,00055 cubic meters, Stones placed beside the boulders shall
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be equal or less than the size in volume with the exception that smaller rocks
may be used for pinning and for filling the interstices or voids between them.

The stones shall be roughly squared where required. All shaping or dressing
of stone shall be done before the stone is laid.

CW-13.2.2 Mortar for Masonry Works
A. Scope
This part deals with the proportioning, mixing and transportation of the
mortars to be used for the grouted rip-rap and other relevant stone masonry
works.

B. Materials

1) Portland Cement — Portland cementshall be furnished by the Supplier
and provisions set forth in CW-6.0 {Concrete) shall govern.

2) Sand - Coarseand fine sand shall consist of hard, tough, durable,
uncoated particles acceptable to NPC. All foreign materials and dust
shall be removed by processing.

3) Water— Water formortar shall be free from oil, acid, alkali, vegetable
matter or other deleterious substances and shall be reasonably clear
and clean.

C. Proportioning

The mortars shall be proportioned by volume as specified in the following

table:
Class of Mortar | Portland Cement | Hydrated Lime Sand
A 1 part - 2 parts
B 1 part - 3 parts
C 1 part % part 3 parts
D 1 part 1Yz part 3 parts

The method of measuring materials for the mortar shall be such that the
specified proportions of the mortar materials can be controlled and accurately
maintained during the progress of the work.

The guantity of water shall be the necessary one to obtain a satisfactory
waorkability for the specific use of each mortar.

D. Mixing

The mortar shall be mixed for a minimum of 2 minutes in a mechanically
operated drum type mixer or equivalent mixer approved by NPC.,

The mixer shall be rotated at the speed recommended by the manufacturers
and the total quantity of materials mixed in any batch shall not exceed the
rated capacity of the mixer.
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The gauged amount of water shall be gradually introduced into the mixer,
partly before the loading of the dry materials and partly immediately after the
loading of the same has been completed.

The entire content of the drum shall be discharged before a new cycle of
batching is started, and at all times, the inside of the drum shall be kept free
from build-up of materials. The mixer drum shall be thoroughly cleared-out
prior o change of mix or on cessation of mixing.

Hand-mixing for small batches is permissible provided that the mortar is
mixed up to the degree cobtained with the mechanically operated mixer. If
hand mixing of the mortar is permitted by NPC, the fine aggregates and
cement shall be mixed dry in a tight box until the mixture assumes a uniform
color, after which, water shall be added as the mixing continues.

E. Placing

Stones shall be thoroughly wetted before placing, and shall be Iaid by hand in
full mortar beds, in courses approximately horizontal both in longitudinal and
transverse directions. Stones will not be considered to be properly bedded
until mortar exudes from the underside of the bedded stones. No voids in any
part of the rip-rap will be permitted.

F. Transportation

The equipment and the tools for transportation and for placing batched mortar
shall ensure that contamination or loss of ingredients do not take place.

Mortar shall be stirred or worked at frequent intervals to prevent separation.
Any mortar that is not place within thirty minutes after the first water has been
added to the batch shall be wasted. Except for necessary tempering on the
maortar board, the retempering of the mortar shall not be permitted.

G. Payment

No separate payment shall be made for mortar, which shall be included in the
stipulated price fully grouted riprap or stone masonry works.

CW-13.3 Measurement for Payment

Measurement for payment of the fully grouted riprap and/or stone masonry
shall be based on the actual volume placed and accepted. Opening of less
than 10 percent for each cross-sectional area shall not be deducted.

Payment hereof will be made at the unit price stipulated in the Schedule of
Requirements per cubic meter, which shall constitute full compensation for
the furnishing of all materials, labor and equipment necessary for the rip-
rapping/stone masonry works.
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CW-14.0 PERIMETER FENCEAND VEHICULAR/PEDESTRIAN GATE

CW-14.1 Scope

In accordance with the specifications contained herein, the Contractor shall
furish 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-14.2 Materials
CW-14.2.1 Cement and Reinforcing Steel

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

CW-14.2.2 Concrete Hollow Blocks {CHB)

Concrete hollow blocks shall be 150 mm x 200 mm x 400 mm (67x 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-14.2.3 Fine and Coarse Aggregates and Water

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

CW-14.24  Galvanized Barbed Wire
Barbed wire shall consist of three {3) strands of 2.7mm@ heavy galvanized
wire with 2.2mm@ four-point barbs. It shall be of the coating class as

specified in the drawings.

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

CW-14.2.5  Structural Steel (Vehicular/Pedestrian Gate)

Fabrication and installation of vehicular and pedestrian 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 shownfindicated in the bid drawings shall be as the secondary
frames of the gate.

All tubular steel for Pedestrian and Vehicular gate including railings/grills shall
be hot-dipped galvanized.
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CW-14.3 Construction

a.

Excavation, backfilling and concreting work shall be in accordance
with the applicable provisions of Section CW-50 -
StructuralExcavation, Fill and Backfill and Section CW-6.0 — Concrete,
respectively.

CHB Construction

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

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

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.

Mortar Proportions

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

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

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

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

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

Surfaces to be painted shall be clean, dry, smooth and free from dust,
rust, grease or oil. Sufficient time shall be allowed between coats of
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Cw-144

CW-14.41

CW-14.4.2

CW-14.4.3

CW-14.44

CW-15.0

CW-15.1

paints to insure complete drying but in no case less than 24 hours. No
painting shall take place during the presence of rain, fog, dew or
where the surfaces may otherwise be damp. All work shall be
donewith high quality workmanship, leaving finished surfaces free
from runs and sags.

Measurement and Payment
Perimeter Fence Without Retaining Wall

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

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.

Barbed Wire

Measurement for payment for barbed will be based on the number of linear
meters furnished, installed and accepted including wire anchorage as
indicated in the Schedule of Requirements.

completed work. Payment will be made at the contract unit price for the
pertinent item shown in the Schedule of Requirements. Such payment shall
constitute.

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.

SECLUSION FENCE

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-15.2 Materials
CW-15.2.1 Cement and Reinforcing Steel

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

CW-15.2.2 Heavy Galvanized Cyclone Wire

The material shall be made from steel wire helically wound and interwoven in
such a manner as to provide a continuous mesh without knots or ties except
in the form of knuckling or of twisting and barbing the ends of the wires to
form the selvage of the fabric. The base metal shall be steel of such quality
and purity that, when drawn to the size of wire specified and coated with zinc
either before or after fabrication, the finished fencing shall be or uniform
quality and have the properties and characteristics conforming to ASTM
Designation A392. Fabric that is zinc coated after weaving and produced in
accordance with this specification shall be hot-dip galvanized. Fabric that is
zinc coated before waving may be either electronically or hot-dip galvanized.

At the option of NPC, Heavy Galvanized Cyclone wire delivered to the site
shall be tested. One roll from every fifty (50) rolls or fraction thereof shall be
taken at random as a sample for test purposes, except in no case shall less
than two (2) samples be tested. To determine compliance with the
requirements of this specification, the test specimens for each of the test
specified shall be taken from the outside end of the sample rolls representing
the lot. If any specimen tested fails to meet the requirements of this
specification, the roll represented by the specimen shall be rejected and two
(2) additional rolls shall be tested, both of which shall meet the requirements
in every respect, otherwise the lot represented by the sample may be
rejected.

CW-15.2.3  Fine/Coarse Aggregates and Water

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

CW-15.24 G.l. Pipes

Galvanized iron pipes for the seclusion fence and gates shall conform to
ASTM A120-68A.

CW-15.2.5  Structural Steel
All structural steel (rolled shapes and plates) for the fabrication of the

vehicular and pedestrian gates, unless otherwise specified on the drawings,
shall conform to ASTM A36,
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CW-15.3 Construction

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

b) Fabrication and installation of the heavy galvanized cyclone wire
seclusion fence and gate shall be in accordance with the drawings or
as directed by the NPC.

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

CW-15.4 Measurement and Payment
CW-154.1 Seclusion Fence Including Vehicular and Pedestrian Gate

Measurement for payment shall be based on the number of linear meters of

seclusion fence including vehicutar 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.
CW-16.0 STEEL POLE WITH CROSS-ARMS AND BRACES
CW-.16.1 Description
This specification covers the technical and associated requirements for the
supply and erection of steel pole complete with cross arms and braces.
CW.16.2 Pole Requirements

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

Description 40" (12.20 m};35’ (10.65 m)|30’ {9.15 m); 25’ (7.62 m}
Steel Material ASTM A572 | ASTM A572 |ASTM A572|ASTM A572
Tip Diameter 200 mm 200 mm 200 mm 150 mm
Butt Diameter 320 mm 300 mm 260 mm 240 mm
Thickness 4 mm 4 mm 4 mm 4 mm
Shape QOctagonal | Octagonal | Octagonal | Octagonal
Minimum  Yield, 345 MPa 345 MPa 345 MPa 345 MPa
Strength
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CW-16.3

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

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

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

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

Pole Erection
The Supplier shall use standard and accepted practice and method of

erecting the poles depending on their location. The Supplier shall excavate
holes for poles setting to a depth indicated below:

Depth of Pole Setting
Length of Poles In Earth In Rock
Meter Feet Meter Feet Meter Feet
12.20 40 1.80 59 1.22 4.0
10.67 35 1.65 5.4 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 materals
consisting of 20% sand AND 80% gravel. The gravel and sand material shall
be filled around the holes and compacted thoroughly at 30 ecm (12 inches)
layer by tamping tools befare placing the next 30 cm layer of gravel and sand,
until the backfill material reaches the ground surface level. Materials from the
excavated holes shall be placed and tamped around the poles to a height of
30 em. (12 inches) above ground line and shall be spread sloping radially
outward until it intersects with the ground surface.

The cross-arms and hardwares shall be assembled and installed properly in
accordance with the drawings. All nuts and locknuts shall be adequately
tightened.

Braces such as flat and x-braces, shall be attached where required. The
braces shall be attached by the Supplier in accordance with the drawings. All
nuts shall be tightened adequately.
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CW-16.4 Measurement and Payment

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

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

accepted by NPC.

Payment will be made at the contract unit price for the items, Steel Pole and;
Steel Cross-arms and Braces in the Schedule of Requirements, which
payment shall constitute full compensation for fumishing of all materials, labor
and hardwares and accessories necessary to complete the items.
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MW-1.0

MW-2.0

MW — MECHANICAL WORKS

GENERAL

The Work to be done under this section shall include the furnishing of all
labor, materials, equipment, tools and other incidentals for all mechanical
works enumerated hereunder or as shown on the accompanying drawings
and installation manuals or as otherwise directed by NPC for the Supply,
Delivery, Installation, Test, and Commissioning of 1 x 60 kW and 2 x 100 kW
Modular Diesel Gensets, Associated Electrical Equipment and Balance of
Plant for Paly DPP as described in Clause GW-1.0: General of the General
Works,

All equipment and materials to be supplied by the Supplier shall be new and
unused, of current manufacture, and of the highest grade and the best of their
respective kinds, and free from defects and imperfections. They shall be
suitable for their intended purpose and shall comply with all applicable
regulations, quality, and dimension standards.

The work shall be performed and completed in accordance with generally
accepted modem practice in the design, 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 conjunclion with the General
Technical Specification (General Works). The Specific Technical Specification
shall take precedence over the General Technical Specifications in case of
any contradiction.

SCOPE OF WORK

The scope of work shall cover mainly of, but not limited to the supply,
delivery, installation, test and commissioning of 1 x 60 kW and 2 x 100 kW
(Guaranteed Prime Power Output) Diesel Generating Units, associated
auxiliaries and balance of plant as specified in the relevant items of Clauses
GW-2.4 and GW-2.6 of the General Works specifications.

The Works shall include the preparation of design, technical specifications
and data, detailed drawings and construction of foundations for all the
supplied equipment, and all other essential information of the equipment to be
supplied under this contract.

The Supplier shall supply all anchor/machine bolts, special tools and
accessories required for mounting/installation of the generating set/s including
structural steel supports and appurtenances for auxiliary equipment.
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MW-3.0

MW-3.1

MW-3.2

GENERAL MECHANICAL WORKS REQUIREMENTS
General

This specification covers the general requirements for design, supply and
installation of mechanical equipment and associated works including other
equipment not described herein shall be in conjunction with the requirements
described in the relevant sections of this specification and accompanying

drawings.

All mechanical equipment and related steel structures shall be furnished and
installed in accordance with the general requirements of this specification,
unless otherwise specified in the relevant sections of this specification. The
specific work to be done shall be as described in the relevant sections of this
specification and/or shown on accompanying drawings.

All mechanical equipment, materials, piping, valves, instruments and
associated steel supports which the Supplier shall supply and install and
which thereafter will be incorporated in the plant shall be new and unused.
They shalt 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.

Equipment Foundation

All equipment and associated structures to be supplied by the Supplier under
this contract shall be provided with concrete foundation and to be installed in
accordance with the manufacturer's recommendations and applicable codes
and standards. The Supplier shall prepare the design and drawings of
concrete foundations and associated structures for all his supplied equipment
to conform with the requirements of the relevant Civil Works specifications,
unless otherwise specified or shown on the drawings. All drawings and
calculations as required, shall be subject to NPC for review and approval prior
to construction and erection,
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MW-3.3

MW.-3.3.1

The Supplier shall be responsible for the correct positioning and leveling of
the equipment and auxiliaries, and any checking made by the NPC during the
course of the work shall not relieve the Supplier from his responsibility.
During installation works, electro-mechanical equipment shall be carefully
lifted or glided on the foundation by using only approved methods and
equipment, and in a manner that will prevent damage to the equipment and
foundation. The equipment shall be positioned on a location as shown on the
drawings and shall be leveled and checked true to grade and alignment
before final grouting. The Supplier shall strictly adhere to the installation
procedures/manuals provided by Manufacturers of the equipment.

Prior to equipment mounting and grouting, the surface area and blackouts of
concrete foundation shall be cleaned of all dirt by any approved means.
Chipping of concrate 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.

Piping System
General

The piping system shall be furnished to provide a complete and acceplable
installation necessary for the safe and efficient operation of each system and
equipment. Al 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 varicus 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 sile 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. ltems 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.
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All pipes, fittings, valves and appurtenances shall be free from dirt or other
foreign matters before laying. In the installation of the pipes, care shall be
taken to prevent the pipes from becoming clogged during the progress of the
work; should any pipe become either partially or wholly clogged before final
acceptance of the work, it shall be cleaned out by the Supplier in a manner
satisfactory to NPC or shall be replaced by and at the expense of the
Supplier. Open ends shall be temporarily plugged, otherwise, suitably closed
when necessary. Special care shall be taken in carrying out the installation of
joints, branches, valves and other fittings.

Pipe sleeves shall be provided for pipe and tubing which penetrates
platforms, floors, roofs and partitions. Proper flashing shall be provided to
ensure tightness and water-proofing, where required.

Piping installation shall be sloped to prevent trapping of air bubbles. Where
required, suitable venting system with valve shall be provided.

Where pipelines are laid underground, the trench shall be provided with a
cushion pad of at least 150 mm sand and sandy soil bedding materials prior
to pipe laying, unless otherwise shown on the drawings.

All pipeline excavation shall be backfilled up to the level of the finished grade
surface in layers of 150 mm and thoroughly compacted, unless otherwise
shown on the drawing. Backfill materials shall be compactable soil taken
from trench excavation and approved by NPC. Trench excavation, backfilling,
concrete works and construction of valve manhole shall be done in
accordance with the pertinent provisions of the Civil Works Specifications.

Pipes to be placed underground shall not be covered prior to the approval of
NPC. Underground pipes shall be embedded as shown on the drawings.

Steel piping to be installed underground shall generally be applied with tape
wrapping with minimum finished thickness of 1 mm and applied spirally with
overlap of 50% in all parts of the pipe and fittings or asphalt jute of 6 mm
thickness, unless otherwise specified. Bitumen based primer shall be applied
to pipe before applying the tape. The tape wrapping brochures shall be
submitted for NPC approval prior to procurement and application. The
wrapping shall extend for 300 mm beyond the buried portion.

All pipes that cross roadways or concrete pavement shall be provided with
pipe sleeve of steel material or reinforced concrete pipe to protect the pipe
from various load imposed by passing vehicles, unless otherwise shown on
the drawing. The pipe sleeves shall extend 600 mm beyond shoulder of each
pavernent side.

After considering site conditions, and in case execution cannot be done
according to the piping route in the design drawings, on-site changes may be
acceptable subject to the approval of NPC.

Flexible joints as well as vibration isolation joints shall be installed as near as
possible to equipment and devices and shall not be forced to expand, extend
and compressed. In case flexible joints are long and sagging due to own
weight, it shall be suspended or supported.
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MW.-3.3.2

Pipe fittings and unions for screwed piping are to be installed in such a way
as to be easily accessible for repair and maintenance.

For water piping, after installation, pipe insides shall be washed thoroughly
using high pressure cleaning pump, Water for washing must be clean
enough not to damage the equipment.

For oil pipes, after installation, pipe insides shall be thoroughly blown with
compressed air to remove all dirt, rust and the likes. [f 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.

Pipe and Fittings

All piping works shall be coordinated with other works at site and with existing
installation so that interference between piping and other structural features
will be avoided. In case interference occurs, NPC will decide which work is to
be relocated.

Unless otherwise specified, all pipes to be used shall generally conform to
ASTM A 53, Grade B, seamless with a minimum wall thickness equivalent to
schedule 40,

All steel piping, 65 mm and above, shall be butt-welded or flanged, All piping,
50 mm and under, shall be joined by socket welded or screwed where
specified or other approved joint specifications.

Pipe fittings for 65 mm pipes and above shall be seamless, butt weld,
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 ANS!I B16.11.

Malleable iron, galvanized screwed fittings conforming to ANSI B16.3
(Malleable iron threaded fittings, Class 150) may be used for Potable Water
System.

Gaskets shall be selected based on the nature of the fluid or its temperature
to be handled. Gasket materials shall not contain asbestos in any form.
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MW-3.3.3

MW-3.3.4

Flanged bolts shall be hexagonal head machine bolts conforming to ASTM A
307 Gr. B with dimensfons in accordance with ANSI B18.2.1 and complete
with heavy semi-finished head nuts conforming to ASTM A 194, Gr. 2H and
ANSI| B18.2.2.

Equipment and auxiliaries shall be furnished with all required bolts, screws,
anchor bolts with sleeves, nuts, washers, locking devices, washers, gaskets,
and other accessories to complete the piping system.

Generally, all gaskets, bolts, nuts and washers to be used in the various
piping systems shall be new and free from defects and imperfections.
Materials to be used shall be suitable for the liquid to be handled.

Threads shall be metric. Where required they shall be adequately treated
against corrosion before dispatch from the works. All threads shall be
greased carefully during installation except where otherwise specified. Split
pins or other approved locking devices generally shall be provided for nuts
which may become loose due to vibration, etc.

Any such rivets, bolts, screws, gaskets, efc., 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.

Piping Accessories

Strainers shall be of simplex type with body stainless steel material and
flanged ends. Body drain and vent connections shall be included. Drain
plugs shall be threaded. Screen elements shall be of stainless steel
construction with minimum 60-mesh size or shown on the drawings. Magnets
shall be included to trap small iron and steel particles for use in fuel oil lines.

Pressure gauges for fuel oil system shall be provided with damper. Each
pressure gauge shall be provided with isolation valve. Pressure gauge shall
be of bourdon tube type with solid front case, and minimum size of dial gauge
shall be of 100 mm @.

Drains and Vents

Not all piping system vents and drains may be shown on the piping drawings.
The Supplier shall provide and install vent and drain connections at all high
and low points, respectively, and as required for suitable operation.

Where practicable, all pipelines shall be sloped in the direction of flow and
shall be adequately trapped at low points and vented at high points in the pipe
runs,

The minimum valve size for vents and drains shall be 15 mm nominal
diameter. In general, the piping for drain and vents shall be the same
material as the main lines.

All piping shall be arranged to permit complete drainage when a particular
unit or system is shut down for maintenance.
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MW-3.3.5

All vent lines which are normally operated shall be terminated at least 3 m or
higher above the highest service platform.

All drain lines which run to waste shall be routed to a suitable drain trench,
floor drain or sewer.

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 thereof,
shall be based on all the concurrently acting loads transmitted into the
supporting elements, Where resonance with imposed vibration and shocks
occur during operation, suitable dampers, restraints, anchors, etc., shall be
added 1o remove these effects. Pipe supports shall be spaced as far apart as
economically possible, with due consideration to assure that the sag of the
pipe between supports is within limits that will permit drainage and also avoid
excessive bending stresses from concentrated loads.

All piping shall be installed with supporting devices selected and located to
insure that the finished system will provide uniform continuous slope for
draining, that expansion will be so directed as to minimize siresses 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. 1t shall be designed and fabricated so that they will not become
disengaged by pipe movement.

Hanger rods shall be provided with suitable sockets or eyes to permit lateral
piping movement without imposing a bending moment on the hanger rod.
The eyes in the rods shall be welded shut. Safe loads for hanger rods shall be
calculated on the root area of the threads. In no case shall hanger rods of
less than 10 mm diameter be used for support of piping 50 mm and smaller or
less than 15 mm diameter rod for supporting pipe 65 mm and larger.
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MW-3.3.6

When the pipe is covered with insulation and is to rest on the support,
protection saddles shall be used whenever possible. Protection saddles shalt
be welded to the piping to prevent slipping and/or falling. The saddle material
shall be the same as the pipe material, however, alloy saddles shall not be
welded to alloy piping in the field. On lines of 50 mm diameter and below
where service temperatures are 100 °C and under, the pipe shall slide or rest
directly on the support and shall be left bare of insulation at such locations.

The location and provision of temporary supports required during hydrostatic
testing shall be the responsibility of the Supplier.

Temporary construction supports shall not be welded to the pipe except with
approval of NPC and shall be attached in a manner that will not damage the
pipe. These supports shall be completely removed upon completion of
construction.

Equipment connections shall not be used to support piping either for
temporary or permanent support,

Welding

All welding shall be performed by welders and procedures qualified in
accordance with the requirements of ANS! Code B31.1 “Power Piping” or,
where applicable, ASME Boiler and Pressure Vessel Code, Section IX.

All welding shall penetrate to the full depth of the pipe. The slag shall be
cleaned from each weld bead and any defects be removed before the next
bead is applied. The completed weld shall be cleaned of slag and spatter
metal on all surfaces.

Welding, preheat and post-weld heat treatment for piping shall be in
accordance with the requirements of ANSI B31.1 or where applicable, the
ASME Boiler and Pressure Vessel Code.

All welding, except for small pipe, shall be performed by the electric-arc
method and where practical, with process controlled automatic machines. All
pipe weld joints for piping 50 mm and smaller shall be socket weld, unless
otherwise approved by NPC.

Where weld metal is deposited in successive layers, each layer shall be
thoroughly peened before the next layer is applied.

Particular care shall be taken in aligning and separating the edges of the
members to be joined by butt welding so that complete penetration and fusion
at the bottom of the joint will be ensured.

Pipe and tubing shall be accurately cut to measurements shown on the
drawings by proper means such as machining, grinding or by thermal cutting.
Burrs shall be removed by reaming.

Welding fittings shall be of the same material and wall thickness as the pipe
to which they are attached. Where there is a difference in wall thickness, the
component shall have a gradual transition in accordance with the applicabie
standard.
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MW-3.4

Nozzles or branch pipes shall be carefully shaped and welded to the header
or run pipe in such a manner that the nozzle, the branch pipe, or any weld
material shall not extend into the run pipe to cause obstruction of flow.

All surfaces for welding shall be clean and free from paint, oil, rust, scale and
other materials detrimental to welding.

All filler materials including consumable insert materials and shield gases
shall comply with requirements of the Applicable Codes and Standards. All
welding rods shall be stored in accordance with the Supplier's instructions.
The electrodes for arc-welding shall be classified on the basis of mechanical
properties of the as-welded deposited weld-metal, type of covering, hydrogen
absorption, welding position of the electrodes and type of current.

Steel piping shall be fusion welded using manual, automatic and semi-
automatic welding processes whereby the arc and the deposited weld are
protected from atmospheric conditions during welding. Pipes shall be properly
aligned using line-up clamps or alignment jigs prior to butt welding.

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 internal diameter of valve ends adjacent to
the pipe work shall be the same as the internal diameter of the connecting

pipe.

All valves shall be located and designed so that the maintenance and change
of valve internals is possible without removing the valve casing from the pipe.

The stems of all valves for outdoor service shall have weatherproof protection
covers of approved construction.
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MW-3.5

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 tum 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 butlterfly valves may be used if specified or shown on the

drawings.

All gate and globe valves, 65mm and over shall be of OS & Y or rising stem,
solid wedge type disc for gate valves and plug type disc for globe valves,
bolted, bonnet, bolted gland and have flanged ends with the following
materials of components:

a}) Body & bonnet - Castiron

b} Stem - Bronze or brass

¢) Seatring & seat - Bronze or bronze faced
d) Wedge ordisc - Bronze or bronze faced

Gate and globe valves, 50mm and smaller shall be made of bronze or
stainless steel, rising stem, union bonnet, inside screw, solid wedge or plug
type disc, with screwed or flanged ends. Valves installed in valve boxes shall
have flanged ends for easy replacement or if valves with screwed ends are
used, appropriate unions shall be installed.

Valves of all sizes shall have a rating of not less than 57 kg {125 Ibs).

Garden hose connection valves or hose bibs shall be of bronze material, 20
mm size and outfitted with male thread hose connections.

Bolts, Screws, Nuts, etc,

All bolts, screws, anchor bolts, with sleeves, nuts, washers, locking devices,
ete., 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, efc.

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, all bolts or screwed rods shall project through the
corresponding nuts, but this projection shall not exceed three threads, unless
more length is required for adjustment.

Drives and Gears

All moving parts of machinery including shafts, couplings, collars, projecting
key heads, gear wheels, rope/belt-drives shall be completely guarded to
provide full protection. All set screws on revolving shafts shall be countersunk
or suitably protected. The guards shall be of approved design and 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 1SO 9001 quality
specifications.

The Diesel Engine-Generator Units shall have the following characteristics at
Specified Reference Site Conditions:

a) Rated Power Output (Prime) 60 kW and 100 kW

b) Nominal Voltage 480V

¢} 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 0.32 L/KW-hr {max.) for 60 kW

{guaranteed) 0.30 L/kW-hr {(max.) for 100 kW

Specified Reference Site Conditions

» Total Baromefric Pressure D 100 kPa

= Air Temperature : 40°%C

= Charge Air Coolant Temperature @ 40 c

v Relative Humidity : 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 3046/1 or other applicable standards.

Prime Power Output shall mean the power delivered and measured at the
generator terminal under Specified Reference Site Conditions,
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Each diesel generating unit shall be capable of producing the Prime Power
Output under the most adverse combination of ambient tropical temperature,
pressure and humidity as specified in Clause GW-3.0 of the General Works
specifications. In addition, the unit shall be able to operate with ten percent
(10%) overload for a period of one (1) hour in every twelve (12) hours
operation.

Each diesel-generating unit shall also comply with the Emission Standards of
the Philippine Clean Air Act as specified in Clause GW-3.4 of the General
Works specification.

The Diesel engine-generator sets shall be of the same brand and model per
rating.

The engine shall be capable of starling from “Cold” condition and operating at
specified period (Supplier to specify) under load without available external AC
power for motor driven auxiliaries, except starting DC power.

Each diesel engine shall be directly coupled to the generator and shall be
designed for installation within an enclosure which is weatherproof and sound
attenuated to conform with the requirements of Clause GW-3.3 of the General
Works specification and Clause MW-4.,7 of this specification.

Each unit shall be complete with all auxiliary equipment required to operate
the unit including generator control and protection panel (GCPP). The GCPP
shall be supplied separate from the unit which will be installed inside the
containerized/pre-fabricated contro! room and shall be in accordance with the
requirements specified in the relevant Electrical Works specifications. Push
buttons for start/stop, emergency stop including selective monitoring/metering
instruments shall also be provided at the local control panel mounted on the
engine skid per manufacturer's standard, except otherwise specified.
Monitoring/metering devices on the local panel mounted on the engine skid
shall have simultaneous reading with those on the GCPP during operation.

All associated electrical control equipment required for operation of the unit as
specified in the relevant technical specifications shall be furnished by the
Supplier and ready for installation and wired in the unit's GCPP.

All auxiliary equipment shall be mounted within the confines of the common
steel base or within the sound attenuated and weatherproof enclosure, except
as otherwise specified. Auxiliary pumps required for the operation of the
diesel engine-generator set shall be engine-driven except otherwise specified.
All interconnecting piping and wiring for equipment mounted on the steel base
or within the enclosure shall be supplied and shop-installed.

The diesel engine-generator set shall be mounted on a comrnon heavy
fabricated steel skid type base frame complete with anti-vibration mounting
pads ensuring complete vibration isofation of the rotating assemblies and
shipped to plant site in a weather/sound proof enclosure.
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Each diesel engine-generator set shall be provided with fully weatherproof
and sound proof enclosure 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. Defails 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 stee! supports and appurtenances for
auxiliary equipment. The engine foundation shall be designed such that
waste oil water can be collected and to be dischargefinterconnected to the oil
water separator.

All piping systems that are an integral part of the unit shall be included in the
scope of supply of the Supplier including connection bolts, nuts and gaskets
for equipment, valves and other devices with flanged end connections.
Unless otherwise specified or approved, all pipes to be used shall generally
conform to ASTM A 53, Grade B, seamless with a minimum wall thickness
equivalent to schedule 40,

All piping shall be butt-welded or flanged. Pipe fittings for 65 mm pipes and
above shall be seamless, butt weld, minimum of schedule 40 conforming to
ASTM A 234 Gr. WPB with dimensions to ANSI B816.9.

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 ANSI 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 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

ANS! B18.2.2.
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MW-4.2

Mw-4.2.1

Equipment and auxiliaries shall be furnished with all required bolls, screws,
anchor bolts with sleeves, nuts, washers, locking devices, washers, gaskets,
and other accessories to complete the piping system.

Generally, all gaskets, bolts, nuts and washers to be used in the various
piping systems shall be new and free from defects and imperfections.
Materials to be used shall be suitable for the liquid to be handled.

All valves shall be designed, fabricated, and tested in accordance with ANSI
B31.1 and shall conform to the pressure and temperature ratings of ANS]
B16.34 based on the conditions specified in Clause GW-3.0, Design and Duty
Conditions of the General Work specifications.

All genset-skid mounted piping that requires outside connection such as for
fuel, water, exhaust and lubricating oil systems shall be provided with flexible
joints and/or expansion bellows and matching flange including bolts and nuts,
as applicable,

The relative experience of the Manufacturer of diesel generator set shall
comply with the following:

a) The Manufacturer/Assembler should have been in the business of
manufacturing the diesel generator set package for not less than five (5)
years; and

b) The Manufacturer of diesel engine should be in the business of
manufacturing the equipment for not less ten (10) years.

NOTE: Experience less than what is required will be ground for
rejection of the bid proposal,

Diesel Engine
General

Each diesel engine shall be of heavy duty compression ignition type, water-
cooled, pressure-lubricated, four-stroke cycle, In-line type multi-cylinder
arrangement, trunk piston design equipped with exhaust gas turbocharger
and charge air cooler, electronic governor, direct fuel injection, capable of
operating the type of fuel oil specified in this specification without entailing
frequent maintenance and replacement of engine components other than the
scheduled maintenance at fixed interval.

The engine shall be operated at a rated speed of 1800 using Distillate Fuel
No. 2 under the site conditions specified in Clause GW-3.0 of the General
Works specification. However, for the purpose of determining the
guaranteed prime power output and guaranteed fuel consumption of the
Diesel Engine Generator units, the Specified Reference Site Conditions
described in Clause MW.4.1 shall be used.
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MW-4.2.2

MW-4.2.3

MW-4.2.4

MW-4.2.5

Crankcase and Cylinder Block

The crankcase and cylinder block or blocks shall be of high tensile strength
cast iron and stressed relieved prior to any machining works. The block shall
be of ample strength and stiffness, and be of proven design. The crankcase
block shall incorporate mounting feet for bolting down the engine. Removable
side covers for inspection purposes and relief valves incorporating flame traps
to guard against damage or injury from crankcase explosions shall be
included.

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.

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 vaive from
dropping far enough to cause damage and double springs shall be provided.
The valve seats shall be renewable. The valves and seats particularly on the
exhaust shall be of materials such as stellite to be able to resist the severe

duty.

Preference will be given to engines with individual heads for each cylinder
and where the manifolds are left in unit with the removal of one or more
heads.

Allow for the fitting of maximum cylinder pressure indicator for checking of
compression and maximum firing pressures of each cylinder. A lever or
handwheel, which decompresses all cylinders simultaneously, shall be
provided. Tappet covers shall be separately removable for setling clearances.

Piston and Connecting Rods

The pistons shall be designed to withstand the temperatures and pressures
encountered and machined to produce the correct shape under normal
operation and incorporate a proven combination of compression, oil control
and scraper rings. The rings shall be treated by chromium plating or
otherwise for long life. The gudgeon pin shall be hardened and ground and
positively restrained within the piston boss.

The connecting rods shall be of high tensile strength forged steel construction
and incorporate a removable end cap which shall be interfocked and/or
dowelled to the rod. The piston and connecting rod shall be removable either
through the cylinder bore or through crankcase doors.

Lubricating oil shall be conveyed to the gudgeon pin by drilling the connecting
rod or spraying oil into the underside of the piston.
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MW-4.2.6

Mw-4.2.7

Mw-4.2.8

Fuel Injection

Fuel injection system shall be of well-proven design, self-compensating for
wear, and for varying fuel viscosity. The fuel pumps shall be designed and
positioned so that their performance is unaffected by the engine heat. The
engine and fuel system shall be suitable for a wide range of fuels. Individual
injectors are to be fitted for each cylinder head with identical high pressure
seamless steel pipes from injection pump/s to its appropriate injector.

Damping shall be provided in the fuel supply manifold to the injection pumps
to avoid the possibility of high pressures being set up in this manifold due to
surging.

The fuel pumps are to be conirolled by electrenic type goveming system.
Suitable drip trays and drain pipes are to be provided for each injection pump
to avoid contamination of the lubricating oil. Drain pipes shall be provided
from these trays to collecting tank. Leak off pipes from the injectors shall be
taken to the fuel day tank.

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.

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.

M
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MW-4.2.9

Stainless steel simplex strainer with minimum 60 mesh size and stainless
steel filter element shall be provided.

Each diesel engine-generator set shall be provided with separate fuel day
tank of 1,000 liters minimum capacity complete with accessories, associated
structural supports, isolation valves, 50 liters per minute @ 10 meters
discharge head cast iron double acting rotary hand pump with flexible hose of
appropriate materials and size, instruments and other accessories as shown
on the bid drawings. The fuel day tank shall be provided with high and low
level alarm contacts for annunciation in the generator control and protection
panel.

The fuel oil day tank shall be a shop-fabricated, all welded construction,
rectangular or any approved shape and shall be designed and constructed in
accordance with the requirements of applicable standards complete with
manholes; inlet and outlet nozzles; and nozzles for vent, overflow, drain,
sounding, level gauge and switches. Included in the supply of the day tank
are its structural steel supports with sufficient height as required by the diesel
engine operating system or as recommended by the engine manufacturer and
complete with mounting/anchor bolts, The structural steel supports shall be
pre-fabricated ready for assembly at site. The tank material shall be of carbon
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 tank shall be provided with an interior and
exterior coating. The supply shall include all the necessary materials for fixing
and installation.

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.
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MW-4.2.10

MW-4.2.11

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 Ilubricants to be wused during the Testing and
Commissioning shall be included in the supply.

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 cil 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. [t shall be equipped with an
engine driven blower type fan complete with fan guard and the fan belts shall
have a tension adjustment and belt guard. The radiator fan shall have
sufficient capacity to maintain the desired cooling requirements of the diesel
engine, Ball tap valve of bronze material shall be provided to interconnect
feed fresh water into the cooling water system or expansion tanks, if
applicable.

Fan blades shall be of aluminum alloy material or approved equivalent. The
assembled motor shall be certified as having been statically and dynamically
balanced and bhaving 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.

Intake Air and Exhaust System

Intake air fiter and exhaust silencer shali be adequately sized to prevent
excessive pressure drop.

Heavy duty dry type intake air filter shall be provided to protect the engine
from dust and solid particles. Filter shall preferably be mounted on the engine
and provided with service indicator to show that the filters need to be cleaned.
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The exhaust system shall be constructed of corrosion and 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 expansv:en bellows, tail end pipe
terminating in a horizontal plane and cut at a 45° angle or per manufacturer’s
installation standard and necessary bracing needed for mounting to prevent
transmission of engine vibration to the enclosing structure. Exhaust
pipefsilencer installed within the enclosure shall be thermally insulated.
Exhaust silencer shall preferably be installed inside the enclosure, except
otherwise installed per manufacturer’s standardfrecommendation and
approved by NPC.

Exhaust gas pipe shall be provided with flanged connection and mounting
supports, and all the required connection bolls, nuts, washers and gaskets.
For modular generating sets installed at available space within the existing
powerhouse, extension of exhaust pipe complete with expansion joints, spring
hangers, pipe supports and associated structures, pipe fittings and
accessories, and pipe insulation for pipe inside the powerhouse shall be
provided by the Supplier.

A suitable size of turbochargers for ample supercharging shall be provided
complete with axial turbine wheel, centrifugal compressor, gas inlet casing, air
filtration and lubricating system.

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 flywhee! 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 wilhout
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 comosion resistant material and so treated as to be resistant to
deterioration by battery electrolyte. Construction shall be such that any
spillage or boil-over of battery electrolyte shall be contained within the tray to
prevent a direct path to enclosure floor.
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Battery charger shall be adequate to recharge the fully-depleted battery as
required and shall automatically control the rate of charge, providing a high
charge rate to a depleted battery and reducing to a trickle-charge rate when
the battery charger indicate charging rate. Charging rate shall be adjustable.
Battery charger shall be solid-state full wave rectifier type rated 480V or 240V
and 60 hz. The nominal output voltage shall be determined by the
Manufacturer. The charger and battery shall be mounted and wired within the
enclosure of the generating set.

Generator

The generator shall be close-coupled to the engine through an SAE flange
arrangement for perfect alignment and is self-exciting. Qutput 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
requlation 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
controt unit.

The Goveming system shall have at least the following response
characteristics or better;

. Maximum recovery
Load Variations Maxclimum change of time to within steady
at rated speed speed as a percentage state tolerance
of rated speed
(seconds)
a) On full Tload Temporary change 15% 15
rejection
Permanent change -
Dependent on droop
Setting
b) On a change of Temporary change 4% 5
load, both on
and off, by any Permanent change -
step of 25% of Dependent on droop
the rated load Setting

The steady load speed band shall not exceed 1% of the rated speed. The
speed droop shall be adjustable from 1 to 8 percent.

The governing system shall allow safe manual, local and/or remote conirol of
the no-load, non-synchronized running of the engine from 90% to 110 % of
nominal speed to allow synchronizing of the generator.
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Microprocessor based modular engine-generator control and governing
system shall be supplied with portable programmers and driver software
necessary to operate the units satisfactorily in isochronous or in parallel
operation.

Control and Instrumentation

The controls and monitoring of the generating set shall generally be
performed remotely from the generator control and protection panel (GCPP)
to be installed inside the containerized/pre-fabricated control house, but
selective monitoring/metering with start, stop and emergency stop push
buttons shall also be provided in the local panel mounted on the engine skid
or at appropriate location within the modular generating set. These selective
monitoring/metering instruments shall have simultaneous reading with those
on the GCPP during operation. The GCPP shall conform to the requirements
specified in the pertinent Electrical Works Specifications.

The diesel generator unit's control system shall be designed for remote start-
up and speed control including automatic and manual control. It shall be
equipped with all necessary instrumentation to provide adequate monitoring
of the unit under all operating conditions including “standby”. The GCPP shall
conform to the requirements specified in the relevant Electrical One Line
Diagram.

The generating sets shall also be tripped manually from the GCPP or from the
engine in case of emergency.

Instrumentation selected shall be suilable for the application per
Manufacturer's standard subject to approval by NPC including those specified
in the relevant sections of these specifications. Process fluid corrosion
effects, pressure surge and ambient temperature ranges shall be considered
in material and housing selection so as to provide safe design margin.

The unit shall be capable of being started, synchronized to the system and
loaded to the full rating without dependence upon the AC auxiliary power
supplies. The unit shall be capable of accepting load within specified time
after receiving a start signal. After the unit has been running for specified
time at full load it may be assumed the AC power supplies will be again
available.

The unit shall accept the load applied to it up to the overload rating and shall
automatically control the voltage and frequency during loading and unloading.

The locally mounted control panel shall be fitted with a lockable safety glass
viewing window for easy monitoring or operation. The control panel and
cable terminal shall be side-mounted or at location per manufacturer's
standard and shall accept a complete range of factory designed and installed
attachments. Emergency stop button shall be provided and mounted on the
enclostre exterior.
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The lockable safely glass viewing window located at the genset enclosure
shall be provided with the following monitoring/control points but not limited

a} RPM meter;

b) Hours Run Counter;

¢) Oil Pressure Gauge;

d) Oil Temperature Gauge;

e) Cooling water Temperature Gauge;
fy  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/contro!  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;

¢}  Qil Pressure Gauge;

d) Oil Temperature Gauge;

e) Cooling Water Temperature Gauge;

f) Number of Starts;

g} Battery Voltage;

h)  Ready to Start Light;

i) Remote Control Position Indicating Light; and
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; and
g) Fault Reset

Alarm devices shall be provided for all abnormal conditions that may
endanger the unit or prevent its starting or running satisfactorily as specified
in Part 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;

¢) Lube oil temperature high;

d)  Cooling water high temperature;
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e) Exhaust gas temperature high;

f) High and low battery Voltage

g) High and low fuel level;

h)  Failure to Crank Shutdown;

i)  Over Crank (failure to start);

)] Electrical alarms as required in the pertinent Electrical Works
Specifications;

k)  Other Miscellaneous alarms as required for safe and reliable operation
of the plant;

1) Control Switch for Engine Start, Stop and Emergency including its
auxiliary/associated equipment; and

m) Local-Remote Selection Switch

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 goveming
system, shall be provided. This device shall operate in either the manual or
automatic mode of operation of the diesel generator unit.

The following accessories, as a minimum, shall be provided to safeguard the
engine from being damaged by dangerous operation thereof:

a) A mechanical operated type overspeed trip device to cut-off the fuel oil
supply to the engine not more than thirteen percent (13%) above the
rated engine speed;

b) A signal generator type electrical overspeed trip relay operated at an
adequate speed not more than fifteen percent (15%) above the rated
speed;

¢) An emergency shutdown trip solenoid;

d) A device to shut down the engine in the event of excessive low
lubricating oil pressure, excessive rise in the engine cooling water or
lubricating oil temperatures; and

e) Other items in accordance with the Manufacturer's standard.

Sound Attenuated/Weatherproof Enclosure

Each diese! generator set shall be fully enclosed in a sound attenuated and

weatherproof enclosure designed to provide a sound pressure level of not
more than 85 dBA at 1-meter distance measured at any point of the unit.
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The enclosure shall be designed to withstand wind velocity of not less than
156 MPH (250 KPH) or as specified in the latest edition of National Structural
Code of the Philippines and accurately dimensioned in compliance with the
National Electrical Code (NEC), the National Fire Protection Association
(NFPA) for clearance of all specified items included therein, and all applicable
fire codes for a structure and application of this type. They shall be designed
on modular principles with many interchangeable components permitting on
site repair.

The enclosure shall have elegant appearance that includes acoustic baffles
for the air inlet and outlet, walls with sandwich mineral wool attenuation of
reliable quality made of galvanized steel material conforming to ASTM A-36
and painted finish. It shall be coated in accordance with manufacturer's
standard.

The design and construction shall be modular with side panels, doors, louvers
and for all component parts to have minimum thickness of 2.0mm (gauge 14).
The roof of the enclosure shall meet or exceed the minimum gauge
requirements specified but, in addition, shall be strengthened in such a
manner as to support the largest commercially available exhaust silencer
recommended by the Manufacturer for this application.

Wide opening access doors for easy maintenance of all main components
shall be provided. The joints of the enclosure shall be of bolted or screwed
design to allow easy disassembly and assembly during major maintenance of
the diesel engine generator sets and its auxiliaries. All access doors shall be
fully lockable to prevent unauthorized access.

All components of the enclosure shall be assembled utilizing stainless steel
bolts, nuts and washers, hinges and locks. Watertight neoprene flat washers
shall be used on all roof bolts.

The enclosure shall incorporate intemally 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 heorizontal plane and cut at a 45% angle or other
means per recommendation of the manufacturer to prevent the entrance of
water. Stainless steel, seamless flexible exhaust pipe and necessary bolts,
flanges and gaskets to match the engine and exhaust silencer shall be
provided.

The genset-mounted control panel shall be fitted with safety glass viewing
window for easy monitoring of operation and located in a lockable access
door. The monitoring/contro! 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.
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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.

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 control panel
external to the generating set.

The enclosure shall contain the battery racks, battery cables, battery charger
and 12-volt or 24-volt battery capable of delivering at least 3 cold-cranking.
The battery rack shall be welded o the sub-base with hold down bolts with
cross over sirap.

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 It - 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 Il — Technical Data Sheels
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.
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The Supplier shall submit a detailed Tools list with the Bid in a form specified
in the Bid form and the corresponding brochures/catalogues of the respective
tools for approval of NPC prior to delivery at the Plant Site.

The Supplier shall include a Portable Computer with the latest pre-installed
windows operating system compatible with manufacturer’s software needed in
programming the genset control setting (with licensed CD-ROM drive dongles
of genset control system) and electronic/digital governing system including
other digital components that require exclusive programs from the
Manufacturer with free update throughout the operating life of the generating
sets.

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

Test, Commissioning and Training

All tests and inspections (shop test, site test and commissioning) shall be
carried out in accordance with the reguirements specified in Clause GW-9.0,
Inspection and Tests of the General Works Specifications, relevant sections
of the specific technical specifications (Civil, Mechanica! & Electrical Works
specifications) and respective test procedures duly approved by NPC.

When the generating sets are ready for commercial service, reliability test
shall also be conducted continuously without major failure for a period of eight
(8) hours or at any programmed/scheduled operating hours available at the
plant site which the generating sets and all its associated auxiliaries are
required to operate under the normal working conditions of the power plant.

Prior to the tests, the Supplier shall submit five (5) copies of test procedures
for NPC's reviewfapproval 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 representativel/s as specified in Clause GW-
10.2 of the General Works specifications.

FUEL OIL STORAGE AND TRANSFER SYSTEM
Scope of Work

This section provides the essential information for the Fuel Qil Storage and
Transfer System Equipment and Accessories to be supplied, installed and
tested by the Supplier. The system shall comprise of fuel oil day tank,
transfer pump, piping system and its associated accessories to complete the
system requirements of the plant.
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The work shall include the supply, installation and test of all the equipment
specified below and other accessories even though not specifically mentioned
in this specification or shown on the drawing but are necessary to obtain a
complete set for the safe and reliable operation of the system as a whole.

a) Three {3) sets of Fuel Oil Day Tanks with a capacity of 1.0 m® each
complete with manhole, inlet and outlet nozzles, nozzles for vent,
overflow, drain and level gauge/switch, and structural supports;

b) Three (3) sets of Double Acting Rotary Hand Pump, 50 liters per minute
capacity @ 10 m discharge head including necessary fittings and
connections; and

c} One (1) Iot Fuel Oil Piping System complete with valves, strainers, pipe
and fittings, gaskets, flanges, bolts and nuts, pipe supports and other
required accessories to complete the piping systems for the day tanks
to and from diesel gensets and waste water/oil drain to oil water
separator including necessary excavation, backfilling and asphalt jute
application to embedded pipes.

Fuel Day Tank

The fuel oil day tank shall have a minimum capacity of 1,000 liters and shall
be shop-fabricated, all welded construction, rectangular shape and shall be
designed and constructed in accordance with the requirements of applicable
standards complete with manholes, inlet and outlet nozzles, nozzles for vent,
overflow, drain and level gauge/switches. Included in the supply of fuel oil
day tank are its structural steel supports with sufficient height as required by
the diesel engine fuel system or as recommended by the engine
manufacturer. The tank material shall be of carbon steel conforming to ASTM
A36 or approved equal with minimum shell thickness of 5 mm. Nozzles shall
be fitted with flanges, raised face conforming to ANSI B16.5. The supply shall
include all the necessary materials for fixing and installation.

The tank shall be provided with an interior and exterior coating. For internal
surfaces, three (3) coats of paint having a phenolic-base or equivalent shall
be applied. As minimum, first coat shall be applied with 80 microns DFT of
zinc rich polyamide epoxy primer. Second and final coat shall be applied with
100 microns DFT for each coat. External surfaces shall be painted with 80
microns DFT of zinc rich polyamide epoxy primer on first coat. On second
coat, 160 microns DFT of intermediate chlorinated rubber shall be applied
and 80 microns DFT chlorinated rubber topcoat as final coat. Refer to
relevant Civil Works specifications and drawings for details of concrete
foundation and supporting steel structures.

Inspection of welds shall be made by visual examination. Where visual
inspection by the NPC inspector indicates unsatisfactory welds, acceptance
or rejection shall be based on sectioning such areas by chipping with a
mechanical round-nosed chipping tool.

Tank tightness shall be tested by filling the tank with water and inspected
frequently during the filling operation. Filling of water shall be up to the point
above the overflow nozzle. Traces of leakages shall be determined for at
least one (1) day while the tank is filled with water.

]
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Double Acting Rotary Hand Pump

The Supplier shall supply, deliver, install and test three (3) sets of double
acting rotary hand (1 set to be installed per fuel day tank). The pump shall
have a capacity of not less than 50 liters per minute @ 10 m discharge head
and shall be used for the transfer of fuel oil to the fuel oil day tank from a fuel
storage drum as necessary.

The pump shall be heavy duty cast iron construction with brass internals fitted
with easy clean wire screen, easy dispensing through anti-static neoprene
rubber hose, with telescopic suction tube, adjusted to fit into 50 mm diameter
nozzle opening of the 210 liters drum. Necessary fitting connections including
flexible hose shall be provided. Flexible hose shall be cil resistant and made
of synthetic rubber tube reinforced spiral-plied synthetic fabric with wire helix.

Piping, Valves, Fittings and Accessories
Scope of Work

The Supplier shall supply, install and test a complete Fuel Qil Transfer and
Waste QilWater 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 OilWater 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.

Piping

Fuet oil piping shall be constructed from ASTM A53 Gr. B, seamless pipe,
schedule 40. All piping 65rmm 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 cil 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 flape
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 oilfwater piping shall be constructed of Unplasticized Polyvinyl
Chloride (uPVC) pipe, schedule 80 or class 150, conforming to ASTM D-1784
or approved equivalent,

Unplasticized PVC pipe connection joints 80 mm (3") @ 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. Al
trenches shall be provided with a cushion pad of at least 100mm sand and
sandy soil bedding materials. AH 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.

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.

Strainers

Strainers shall be of simplex type with body stainless steel material and
flanged ends or as specified in the relevant specifications., Body drain and
vent connections shall be included. Drain plugs shall be threaded. Screen
elements shall be of slainless steel construction with minimum 60-mesh size
or as shown on the drawings. Magnets shalt be included to trap small iron
and steel particles for use in fuel oil lines.
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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 .

Testing
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 fumished. 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
¢) Testand inspection reports.

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.

Pump

The hand pump shall be subjected to factory tests to determine its
conformance with the design and operating characteristics and shall be
performed in accordance with the approved test procedures and applicable
codes and standards., Shop test report shall be submitted to confirm the
performance of the pump.
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MW-5.6

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,

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 fue! oil piping system, piping
fittings and joints shall be visually inspected against leak.

There shall be no leakage whatsoever from the pipes, fittings and
connections for each section tested while the system is under test pressure
for the period of not less than thirty (30) minutes or the total time to inspect all
portions of the waterline under test, whichever is longer. During the test,
valves shall be opened and closed. Any leakage or any defect disclosed by
the tests prior to the acceptance shall be corrected and repaired by the
Supplier at his own expense to the satisfaction of NPC.

Before any test is made, the Supplier shall notify NPC in advance so that
such test may be witnessed. All expenses that may be incurred during the
tests shall be borne by the Supplier.

Painting

All steel piping installed outdoors and indoors shall be primed coated with 80
microns DFT zinc rich epoxy paint and 80 microns 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 ocillwater uPVC piping is not required unless otherwise
directed by NPC.

Final color for Fuel Qil piping and associated valves installed above ground
shall conform to Munsell No. 7.5R 3/12.
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DOMESTIC WATER SUPPLY SYSTEM
General

This section provides the essential information for the design, supply.
installation, construction, test and commissioning of the complete Domestic
Water Supply System to provide the water requirement of the plant including
the required excavation and backfilling of pipe trenches,

The work shall include, but not limited to the following:

a) One (1) lot of Drilling, Casing Installation, Well Development, Well
Disinfection;

b) One (1) set of Shallow Well Hand Pump complete with controls,
instrumentation and necessary accessories;

c) One (1) set of Elevated Water Storage Tank complete with accessories;
and

d) One (1) lot of Piping, Valves, and Fittings including the required
excavation and backfill.

Prilling, Developing and Testing of Well
General

The Supplier shall furnish labor, materials, and equipment and perform all
operations in connection with the drilling, placing of casing, development and
disinfection of the well which shall be drilled to an appropriate size and depth.

Depth of well shall be approximately 10 m or at a water leve! 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.
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.

Well Completion and Development

The Supplier shall develop the well by an appropriate method most suited for
the conditions of the well site and placing ready for installation of the jetmatic

hand pump.

The Supplier shall undertake all operations pertaining to completion and
development of the well which shall consist of installation of casing, installing
well screen in a sand and gravel formation, developing toe water bearing,
surging and back washing.
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All permanent casing materials shall be new. The well casing to be installed
shall be 50mm @ 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.

Submittal

The Supplier shall submit to NPC the complete installation details prior to
start of works and the complete well-drawdown test results upon completion
of the drilling. Also, the Supplier shall submit a drilling permit issued by the
National Water Resources Board (NWRB).

Pump

The scope of work shall cover the supply, delivery, installation at the well
platform and test of One (1} unit of shallow well hand pump complete with
brass foot valve, stainless steel screen with 5mm @ 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 liting water at a minimum depth of 7.6 m.
The hand pump shall be reciprocating type and made of cast iron.

The pump shall be complete with necessary fittings and accessories to
provide the safe and reliable operation of the pumping system.

The following documents shall be submitted by the Supplier for NPC's review
and approval.

a) Technical data, specifications and catalogues,

b) Outline, assembly & installation drawings showing all the dimensions; and

¢) Operation and maintenance manuals.

Water Storage Tank

The Supplier shall supply, deliver, install and test one (1) set of water storage
tank. The water storage tank shall have a minimum capacity of 1,000 liters
and shall be of triple layer polyethylene type. The water storage tank shall be
complete with manhole, inlet and outlet nozzles with valves, overfllow pipe,
strainer, drain nozzle with valve, level switch nozzle with plug (for future use}),
pipe supports, access ladder and supporting steel structures.
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Tank foundation and supporting stee! structures shall be in accordance with
requirements of relevant Civil Works specifications and drawings.

Piping, Valves and Fittings

Domestic water supply and distribution piping shall be constructed from
Unplasticized Polyvinyl Chloride {4PVC) 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.

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.

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.

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 cotrected 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.

Al equipment and appurtenances necessary to carry out the tests and any
repair, if required, shall be borne by the Supplier.

Domestic Water Supply Piping System

The piping system shall be hydrostatically tested at a pressure of 1.5 times
the operating pressure of the system.
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Tests may be applied to sections or the entire system. The test shall be
made between valves and sections of not more than 305m (1000 ft) in
accordance with the American Water Works Association (AWWA). There
shall be no leakage whatsoever from the pipes, fittings and connections for
each section tested while the system is under the test pressure for the period
of not less than thirty {(30) minutes of the total time to inspect ali 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.

Disinfecting of Water Storage Tank and Domestic Water Piping System

The water storage tank and domestic water piping system shall be disinfected
after testing and before being put into use. Before disinfections, the tank and
piping should be drained, flushed, re-drained and refilled. In refilling, care
must be taken to avoid entraining or entrapping air in the tank. The Supplier
may use any of the methods of disinfections as recommended by the
American Water Works Association {AWWA) or any of the following kinds of
treatment:

a) Chlorine Gas-Water Mixture;
b) Calcium-Hypochlorite or equal; or
¢) 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.

FIRE FIGHTING SYSTEM
Scope of Work

The Supplier shall supply the specified number of Underwriter
Laboratories/Factory Mutual Approved Portable Type Fire Extinguishers
complete and ready for operation and shall be installed at their corresponding
place of use as specified in the particular specifications and as shown on the
drawings.

a) Two (2) units of Portable Type Fire Extinguisher, Clean Agent (HCFC or
Halotron [ Type), 7.1 ka. (15.5 Ibs), wall-hung type and UL/FM approved;
and
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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 handle 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.

Submittal

The Supplier shall submit the technical specifications/data and
brochures/catalogs of the fire extinguishers for the approval of NPC prior to
purchase,

AIRCONDITIONING AND VENTILATION SYSTEM

General

This section provides the general technical requirements and other essential
information for the Air Conditioning and Ventilation System equipment to be
supplied, installed and tested by the Supplier.

The Air Conditioning and Ventilation Systems shall be provided in the
containerized/pre-fabricated confrol house which houses the generator
control and protection panels (GCPP), associated electrical equipment and
devices. The Supplier shall be responsible for determining the respective
sizes/ratings of the Air Conditioning and Ventilations system in consideration
to the various electrical equipment and devices installed in the control house
and subject to review and approval of NPC.

All air-conditioning equipment and Ventilation System shall preferably have
one Brand name and shall be the standard product of a reputable A/C
manufacturer. In case other brand of A/C and Ventilation equipment are to be
used to meet with the specific requirements in the bid document, catalogues
and other supporting documents shall be submitted for NPC’s review and

approval,

Power supply for the ventilation and air-conditioning equipment shall be 220V,
single phase, 60 hz.

Refrigerant to be used shall be environmental friendly.
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Al necessary transformers and electrical materials shall be included in the
Supplier's supply if power ratings provided are other than the one’s specified
above.

Design Conditions

a) Outdoor Conditions:

Dry Bulb Temperature : 35°C
Wet Bulb Temperature X 27°C
Relative Humidity : 80% to 100%

b) Indoor Conditions (for air-conditioned areas):

Dry Bulb Temperature : 24°C £3°C
Relative Humidity : 50% % 5%

¢) Area to be air-conditioned shall be;

c.1 Contro! Room (as indicated in the Schedule of Equipment and as
shown in the Bid Drawings)

d} Area to be ventilated shall be:

d.1 Comfort Room (Containerized Control Room) - 10 air changes
per hour

Schedule of Equipment

1. Air-Conditioning Unit

Location Quantity | Cooling Load Type
. Window/Inverter Type,
1a) Control House Two (2} units | 14,000 kJ/hr Wall Mounted

2. Ventilation Unit

Location Quantity Rating Type

2a) Control Room's

i k]
Toflet One (1} unit 100 m¥hr | Wall Mounted Exhaust Fan

Air Conditioning System
Scope of Work

The Work called for in this specification includes the design, furnishing,
delivering, installing, testing and commissioning of window/inverter type air
conditioners to provide a fully ventilated and air conditioned rooms. The work
shall include other accessories even though not specifically mentioned in this
specification but are necessary to obtain a complete set for the safe and
reliable operation of the system as a whole.
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All installation works shall include provision of opening for the air conditioning
unit/s including its mounting brackets,

All electrical materials such as circuit breakers, automatic controls, including
all power and control wires, supervision, electrical outlets, fittings and
conduits for interlocking the operation of the indoor units and outdoor units
shall be included and provided by the Supplier including complete systern 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
featuresfaccessories but not limited to;

With Remote Controller and Holder

With automatic and manual swing louver control
With control switch

Cool Mode

Fan Mode

Automatic Mode

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 shali
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,

Ventilation Unit
Scope of Work
The Supplier shall fumish, deliver, install and test the ventilation system
equipment complete with all the necessary appurtenances for its efficient

operation. The scope of supply shall include all mounting supports and fixing
materials required to complete the installation and ready for operation.
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Wall-Mounted Exhaust Fan
Thru-the-wall propeller fan shall be provided at the Teilet.

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.

Installation and Painting

The Air Conditioning Unit/s and Wall Mounted Exhaust Fan/s shall be
installed as indicated in the drawings or as directed by NPC. After
installation, all exposed and unfinished surfaces shall be thoroughly cleaned
and washed possibly by chemical of all rust, oil and other foreign matters and
shall be repainted in accordance with the manufacturer’s standard or as
approved by NPC.

Likewise, all surfaces and supports shall be thoroughly cleaned of rust, oil
and other foreign matters and shall be painted with epoxy primer and two (2)
coats of finish paint.

Painted surfaces of all equipment which are damaged during transport and
installation shall be repaired or touched-up as necessary to prevent rusting,
corrosion, ete. until the final finish painting application is made.

Spare Parts

The Supplier shall supply the standard spare parts for one (1) year operation
or as recommended by the manufacturer. Any replacement spare parts
required during the warranty period shall be supplied by the Supplier at no
cost to NPC,

Acceptance Test

Before the Completion of Works, the equipment shall be tested in the
presence of NPC to determine whether the requirements of the specifications
have been met. Any defects found that are inherent in the equipment shall be
remedied at the expense of the Supplier.

Submittal

The Supplier shall submit the type and model of the air conditioning and
ventilation units for the approval of NPC prior to purchase.

MISCELLANEOUS EQUIPMENT AND MATERIALS
Scope of Work

The Supplier shall supply, deliver and install the following eguipment,
materials and appurtenances which are necessary for the safe and reliable
operation of the plant. All equipment and materials to be supplied shall be
new and unused. The Supplier shall submit brochures/technical data prior to
supply for approval of NPC. The equipment and materials shall be submitted
with the Bid in a form specified in the Bid Form.
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The equipment/materials listed below shall be allocated and delivered {per
plant):

a) Four Wheel Drum Truck - 1pc.
{210 liter capacity)

b)  Clock (10" diameter) - 1set

¢) Steel Cabinet locker, 90 x 45 x 140 cm 1 set

galvalum materials

d) Office Table and Chairs - 1set
(Standard size table, 3 drawers with
lock keys and 2 chairs with roller balls)

e) Ear muff, fluid filled high attenuation - 10pcs.

fy  Lube Oil requirement - 80liters
(for the next lube oil change)

g) Flash Light and head light with - 1set
rechargeable AA battery, halogen bulb,
LED light

h)  Automatic Rechargeable Emergency Light 1 set
i) Electricians First Aid Kit - 1set
{Plastic case filled specifically to meet
the needs of the electricians most
common injuries — burns, eye irritations,
cuts and insect bites) consists of the ff:

Content Qty.

Adhesive bandages, plastic 1 x 3 16

Bum QOintment 1/8 oz 6

Cold Pack, Instant 4

| Eye wash Solution, Eye pads & Strips 7

Tweezers 4

Latex Gloves, Pair 1 box

PVP lodine Wipes

Scissors, 4" blunt

Triangular Bandage

10
1
Sting Kill Swabs 4
4
1

First Aide Guide |

j)  Diesel Fuel including plastic drum - 800 liters
k)  Hard Hat with NPC logo, white color - bSsets

I}  Plastic table and 4-chair (monoblock) - 1set
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MW-11.0

GUARANTEE

The Supplier shall guarantee that he will repair, and/or replace, at his own
expense, the equipment and machineries, against defect, in design,
workmanship and materials for a period of one (1) year after the Goods have
been installed and commissioned. The Supplier guarantees that when the
equipment and/or material are placed in operation and/or use, it will perfform
in the manner as set forth in the Contract.

MEASUREMENT OF PAYMENT

Measurement of payment for all Mechanical Works shall be based on the bid
price of each item in the Schedule of Requirements (Bid Price Schedule).
The cost shall cover all works required and described in the pertinent
provisions of the specifications.

Measurement of Payment for the Well Drilling and Development shall be
based on per linear meter Bid Price as shown in the Schedule of
Requirements (Bid Price Schedule). Payment shall be based on the above
work as furnished, delivered, installed, tested and accepted.
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GW - GENERAL WORKS

GENERAL

This section covers the technical and associated requirements for the Supply,
Delivery, Installation, Test and Commissioning of 1 X 60 kW and 2 X 100 kW
Modular Diesel Gensets, Associated Electrical Equipment and Balance of Plant
for Paly DPP,

It is not NPC's intent to specify all technical requirements nor to set forth those
requirements adequately covered by applicable codes and standards. The
Supplier shall fumish 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.

SCOPE OF WORK

The scope of electrical work covers the fumishing of all labor, materials,
equipment, tools and other necessary incidentals required for each project site
which shall essentially consist of all electrical equipment and materials
enumerated herein:

1. Supply, Installation and Test of 1 x 60 kW and 2 x 100 kW, 480V, 3-
phase, 60Hz AC Generators and associated auxiliary electrical
equipment including grounding materials;

2. Supply, Installation and Test of Generator Control and Protection Panels
(GCPP) for 1 x 60 kW and 2 x 100 kW D/G sets equipped with
monitoring, metering, controf, protection and  synchronizing
equipment/devices;

3. Supply of One (1) Spare Circuit Breaker each for 60 kW and 100 kW D/G
Set rating;

4, Supply, [nstallation and Test of 1 x 75 KVA and 2 x 150 kVA,
480V/13.8kV, 3-Phase, 60Hz Generator Transformer;

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

NATIONAL POWER CORPORATION VI-EW-1

g
s



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

SECTION VI ~ TECHNICAL SPECIFICATIONS LuzP2121210Se

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

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

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

9, Supply, Installation and Test of Bus Conductor and Line Hardware/
Materials;

10. Supply, Laying and Test of Power, Control and Instrumentation Cables
including appurtenances required for the interfacing of supplied
equipment;

11, Supply, Installation and Test of Grounding System;

12.  Supply, Installation and Test of Lightning Protection System;

13. Supply, Installation and Test of Lighting and Power System;

14, Supply and Installation of Cable Tray and Concuit System;

15.  Supply and Delivery of Special Tools;

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

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

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

19.  All other works and services including those not specifically detailed

herein but are required to fully complete the project.

In addition, the following shall be provided by the Supplier:

1.

Provision of services of highly qualified and competent engineers for the
direct supervision during the test and commissioning of all supplied
equipment.

Submission of drawings and documents i.e, Equipment Manufacturer's
drawings, Operation and Maintenance Manuals, etc,
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3. Conduct inspection to verify and assess the extent of the related and
incidental works needed to implement the project competently and
efficiently.

The Supplier shall bear full responsibility that the equipment has been designed
and fabricated in accordance with all codes, standards, and applicable
govemmental regulations and performs under the conditions and to the
standards specified herein.

The equipment to be furnished shall be complete, with all parts in excellent
working conditions, of new and high grade materials and produced with first
class workmanship. All materials though not expressly called for in this
Specification but are necessary for the complete and proper operation of the
diesel generator shall be furnished by the Supplier at no additional cost to NPC.

EW-3.0 CODES AND STANDARD
The equipment fumnished 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:
ANSVIEEE  American National Standards Institute and/or Institute of Electrical
& Electronic Engineers
C37.60 Requirements for Qverhead, Pad-mounted, Dry Vault
and Submersible Automatic Circuit Reclosers and
Fault Interrupters for AC Systems
C57.12.20 Standard for Overhead-Type Distribution
Transformer 500kVA and Smaller; High Voltage
34500V and Below; Low Voltage, 7870/13800Y V
and below
NEMA National Electrical Manufacturers Association
MG 1 Standard for Motors and Generators
WC-5 Thermoplastic-Insufated Wire and Cable for the
Transmission and Distribution of Electrical Energy
AB 1 Molded Case Circuit Breaker
ICS2 Industrial Controls and Systems; Controllers,
Contactors and Overload Relays rated 600Volts
ICS General Standards for Industrial Control and
Systems
MG-1 Motors and Generators
MG-2 Safety Standard for Construction & Guide for
Selection, Installation and Use of Electric Motors and
Generators
UL Underwriters Lahoratories, Inc. (all parts apply)
44 Rubber-Insulated Wires and Cables
83 Thermoptastic Insulated Wires and Cables
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508A Industrial Control Equipment
1063 Machine Tool Wire (MTW) for Stranded Conductor
Only
IEC International Electro-Technical Commission
60255 Electrical Relays
60044 Instrument Transformer
60071 Insulation Coordination
60076 Power Transformers, Parts 1-5
60060 High Voltage Test Technique
62271 High Voltage Switchgear and Control Gear
60502 Power cables with extruded insulation and their
accessories for rated voltages
60694 Common Specification for High Voltage Switchgear
and Control Gear Standards
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 Systern Mode! for Quality Assurance in
Production, Installation & Servicing
PEC Philippine Electrical Code
' The latest edilion 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, requlations, 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.
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Standards listed in the equipment specification are used mainly for NPC's
references. Other internationally known standards however, shall also apply,
provided such standards are equivalent in all respect to the standard prescribed
and to the specific requirements described in the individual equipment
specification, The Supplier shall submit copies of such standards for NPC's
review and approval.

EW4.0 GENERATOR AND AUXILIARIES
EW-41  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 ANS! 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 Output : Refer to Technical Data Sheets
Number of Phase : Three (3)
Power Factor X 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 oufput, frequency, voltage and
power factor, the generator can operate
satisfactorily though the terminal voltage
at +5% of rated value
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EW-4.2

EW-4.3

EW-4.4

EW-4.5

EW-4.6
EW-4.6.1

Other Characteristics

The three-phase synchronous generator shall be drip-proof, revolving field, self-
ventilated, directly connected to the engine and shall conform to applicable
standards and additional requirements hereinafter stated. All the generator
phase leads, neutral and the terminals for the temperature monitor shall be
brought out to the terminal box mounted sclidly 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% overioad.

Space Heaters

Space heaters shall be installed on the generator frame to maintain temperature
of the entire generator above the dew point while not in use. Power supply shall
be 120/240VAC single phase and shall be sourced from the existing station
service transformer. Automatic control for space heaters shall be integrated in
the generater control and protection panel {GCPP).

Unbalanced Load

The generator shall be capable of camying 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 I’ not exceeding 30 where:

Iz is the negative phase sequence per unit current

tis the time in seconds.

Parallel Operation

The generating set/s to be supplied shall be capable of paralle} 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 occurence 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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EwW-4.6.2 Stator Core

EW-4.6.3

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 vamished with semi-
conducting varnish, in order to distribute in a uniform manner, the potential
gradient and to eliminate the potential difference between the slots wall and the
coil surface.

The stator coils shall be adequately clamped with external rings to prevent any
deformation or damaged in case of short circuit at the stator terminals. The coil
end clamp device and covers shall be designed so as to avoid vibrations and
minimize additional losses.

Temperature detectors shall be provided in the stator slots and at the end of the
ventilating ducts arranged to receive heat from the hottest spot of the windings
with appropriate contacts for monitoring, alarm, detection and protection of the
windings provided at the GCPP, At certain pre-set temperature (alarm setting),
the temperature detector will trigger an alarm so that an adjustment or action
before any insulation damage occurs may be done. The circuit breaker for the
alternator will automatically trip in the event that the temperature detectors
measure the winding temperature to be above the (shutdown setting) value.

EW-4,7  Generator Rotor

EW-4.7.1 Rotor Core
The rotor core shall be made of one solid forgoing with high mechanical strength
characteristic and designed to have a large margin between the critical and
running speeds (both normal and overspeed). The rotor forging shall be fully
examined by radiographic and ultrasonic techniques to determine its soundness.
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EW-4.7.2 Rotor Winding

EW-4.8
EW-4.8.1

EW-4.8.2

The choice of materials for winding and the design, manufacture and fitting of the
winding coils shall be such as to prevent and avoid permanent deformation of the
winding during service, considering the conditions of operation. The Supplier
shall show how their design of the rotor winding accommodates thermal
expansion and how damage to insulation is prevented in condition of thermal
cycling of the rotor considering the rotational forces involved. The rotor shall be
tested at overspeed and carefully inspected before assembling into the stator.

Excitation System
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.

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
govemnor, 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.
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EW-4.8.3 Design Consideration for Excitation System

The excitation system shall be designed for “manual” and “automatic™ voltage
control with AVR unit. The equipment shall be mounted in the excitation cubicles,
Voltmeter and ammeter shall be provided for generator DC excitation
parameters.

All electrical equipment/devices, electronic and control circuits in modular form
shall operate satisfactorily within the supply voltage limits and tested according
to the required insulation levels.

All components shalt 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 fumished shall be suitable for
remote and local operation including indication functions necessary for
moenitoring, 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.
1.  Protection and Control
The protection relay system shall be designed to bring the unit to automatic
opening of breaker for electrical fault according to calculated tripping
parameters,
The protection scheme shall be provided with adequate number of
input/foutput contacts of suitable rating to camry 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.
2. Monitoring and Metering
All indicating instruments shall fulfill the requirements for accuracy class
0.3 except for the frequency meter which shall have +0.01Hz.
NATIONAL POWER CORPORATION VIEW.9
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The panel shall be equipped with the following minimum required metering
devices and indicating instruments:

a. Metering (current, voltage, power (kW, kVAr), energy, frequency,
power factor) capable to measure single and three phase parameters
through respective control switches;

b. Event Recorder {to be able to capture the latest events);

¢c. Data Logger (all data is stored in non-volatile memory so that
information is retained even when power to the unit is lost),

d. User Programmable Fault Reports; and

e.  Other metering and indicating instrument as specified in Mechanical
Work Specifications.

3.  Synchronizing Module

The panel shall be equipped with functions for manual and automatic
synchronization and load sharing, selector switch, (automatic, manual, and
off), and the necessary indicators, metering, and other required
appurtenances.

The Protection, Control, Monitoring and Metering of the GCPP should still
be capable of operating when synchronizing for either automatic or manual
mode of the synchronizing module.

The Supplier may offer different synchronizing module in which based on
his experience is suitable for the specified rating of the Diesel Generating
sets.

All interface devices and other accessories whether or not expressly called for or
indicated on the bid drawings but are necessary for the remote control and
synchronization function of the new diesel generating unit shall be provided by
the Supplier. All instruments, scales, relay coils contacts and other features shall
be suitable for the apparatus controlled or for the purpose intended.

All DC and AC power supply required for annunciation, confrol, monitoring and
protection of the system shall be integrated in the GCPP. The power and
voltage requirements will be determined by the manufacturer in accordance with
the ratings and consumption of its equipment/device.

The Supplier may offer a generator control and protection panel with proprietary
standard design of the manufacturer containing the required functions suitable to
fhe offered generating sets.
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EW-4.9.1

EW-4.9.2

EW-4.9.3

EW-4.94

Panel Construction

The pane! shall be constructed from a minimum of 2.0 mm thickness steel sheet
with edges formed into a rectangular pattern welded steel sheets so that each
section is rigid, self-supporting and enclosed. It shall be adequately protected
and suitable for indoor and outdoor application and all climate condition.

The panel shall be labeled with 1SO symbols and comply with IP 65 for external
environmental resistance and IP 44 and NEMA 12 for the resistance of the
internal sealed modules,

The panel shall be designed with dimensions not to exceed the size shown on
the Bid Drawing.

Fault Annunciator System (Alarm System)

The annunciator system shall distinguish any abnormal conditions during
operation by means of visual and audible warning. 1t shall be of modular design,
preferably microprocessor-based designed for operation on a DC supply. (i shall
consist of window cabinets, mounting chassis, plug-in assemblies, flashers,
alarm relays, isolating relays, lamps, test buttons, acknowledged and reset
buttons. Each alarm relay shall have an auxiliary relay with multiple contacts for
local alarm and spares. In addition, group alarms for engine-generator and
transformer shall be available.

The supply voltage for the annunciator system shall be monitored and must give
an alarm in case of interruption of the alarm equipment power supply. All DC
and AC power supply required for annunciation, control, monitoring and
protection of the system shall be an integral part of the GCPP.

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 fo be established between various equipment in
the entire power plant (e.g. other generator sets and power generating
equipment, Power Plant Control System (PPCS), protection and control devices,
instrumentation equipment, SCADA systems, etc.) shall he MODBUS and
Ethemet-based protocol.

Terminal Blocks

Terminal blocks shall be mounted so as to give easy access for external wiring
and termination and shall give clear view of the arrangement of the cable tails to
allow for future extensions and alterations with an approximately 25% extra
terminals per terminal block.

Every terminal point shall have individual and complete identification on the
wiring diagram.

NATIONAL POWER CORPORATION VI-EW-11



BID DOCUMENTS SUPPLY, DELIVERY, [INSTALLATION, TEST AND

COMMISSIONING OF 1t X 60 KW AND 2 X 100 KW
MODULAR DIESEL GENSETS, ASS0CIATED ELECTRICAL
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

SECTION VI — TECHNICAL SPECIFICATIONS LuzP21Z212105e

EW-4.9.5 Nameplate

EW-4.10

EW-4.11

EW-4.12

The pane! 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 pane! shall also be provided with nameplate for easy and
convenient identification.

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 [oading.

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 contro! circuit except annunciator wire which
shall be 1.2 mm? or larger. The minimum size of current transformer wire shall
be 3.5 mm?>.

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.
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EW4.13

EW-4,14

EW-4.14.1

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 lI-Technical Data Sheets,

If found not applicable to the proposed equipment model/design, the Supplier
shall submit a Manufacturer's certification indicating that the spare parts and
standard/special tools listed is not applicable to the equipment being offered.

However, NPC reserves the right to request the Supplier to provide the same or
its equivalent if it is determined as deemed necessary during the evaluation,
checking and review/approval of the final lists to be submitted by the Supplier
during the Contract Stage at no cost to NPC.

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.

EW-4.14.2 Shop Test

Routine, design, quality and conformance test and other necessary tests shall be
performed in accordance with ANSI Standard or equivalent 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
submitted for NPC's approval.
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EW-4.14.3 Routine Test

The following Routine Test shall be conducted on the altemator at the workshop:

1.

For the generator armature, generator field, excited armature and exciter
field:

a. Measurement of Resistance
b. Measurement of Insulation Resistance
c. High Voltage Test

Phase Sequence Test and Voltage Balance Check;

Open Circuit Characteristics with generator line voltage recorded against
exciter field current;

Short Circuit Characteristics with generator current recorded against exciter
field current;

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 fo the documents/drawings specified in
Clause GW-6.0 of the General Works specifications) shall be submitted after
award of contract for NPC's review and approval prior to procurement and
installation of the supplied equipment and materials:

1.

Documentation for Electrical System such as the following:

a. Single Line Diagram showing the Diesel-Generator Set and related
equipment including basic equipment data;

b.  Outline drawings showing all critical dimensions and weights;

c. Schematic and wiring diagram of all power and contro! circuits for the
engine-generator set and auxiliary equipment showing interconnect
points and logic diagrams;

d.  Engine-generator Control and Protection panel;

e. Section and detail drawings of cable terminations and connections.

Brochures/Catalogues of the AC Generator and GCPP;

Manufacturer's Technical Data Sheets of the AC Generator and GCPP in
accordance with EW-14.3;
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4.  Service Manuals and Parts Books

a. Operating Instructions — with description and illustration of all
switchgear contro! and indicators and engine and generator controls
and indicators.

b. Parts Books — that illustrates and list all assemblies, sub-assemblies
and components, except standard fastening hardware (nuts, bolts,
washer, etc.)

c. Preventive Maintenance Instructions — on the complete system that
covers the daily, weekly, monthly, bi-annual and annual maintenance
requirements.

d. Routine Test Procedure — for all electronic and electrical circuits and
for the main AC generator.

e. Troubleshooting Chart — covering the complete generator set
showing description of trouble, probable cause and suggested
remedy.

5.  Certified Design and Routine Test Results; and

6.  Field Tests to be performed and Certified Test and Inspection Reports duly
signed and witnessed by NPC representative.

EW-50 TRANSFORMERS

EW-51  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 o be provided, shall be Overhead-type
Distribution Transformer and shall be in accordance with the latest revision of
IEEE Std. C57.12.20.

EW-5.2 Technical Description
The transformer(s) covered by this specification is {are) for use in an electric
generating station. The application details are stated in the Technical Data
Sheets.

EW-5.3 Design Requirements

EW-5.3.1 Rating
Transformer rating, specified in the Technical Data Sheets shall be the basis of
the Supplier's guarantee as to performance and temperature rise. The ratings
indicated are based on actual load requirements at the service and operating
conditions specified herein.
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EW-5.3.2

EW-5.3.3

EW-5.3.4

EW.-5.3.5

EW-53.6

EW-5.3.7

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.
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.

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).

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
lossfiron loss) for the application as specified in the Technical Data Sheets for
the transformer.

Impedance and Reactance

The impedance and reactance shall be stated in the Proposal.
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EW-5.3.8 Audible Sound Level

Sound levels decibels (dB) at rated voltage and frequency for liquid immersed
generator step-up and station service transformers shall be as below. The
average sound level of the transformer shall not exceed these values when
measured in accordance with the conditions outlined in the latest ANSI/IEEE
€57.12.90 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
1500 60
2000 61
2500 62

EW-5.3.9 Tolerances

The transformer shall be designed and manufactured with tolerances in
accordance with applicable ANSI/IEC/IEEE standards.

EW.5.3.10 Electrical Insulating Oil

EW-5.4

EW-5.4.1

The Supplier shall furish 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 Qil
Used in Electrical Apparatus).

Insulating liquid must not contain more than 2PPM of Polychlorinated Biphenyl
(PCB), classified as “PCB free”.

A Certification from the Manufacturer that the insulating oil is PCB free and
laboratory analysis results conducted on a DENR-accredited {aboratory shall be
submitted to NPC.

Design and Construction Features

General

The transformer design, manufacture and assembly shal! minimize vibration and

shall prevent damage by inherent vibration and stress during operation,
transportation and short circuits.
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EW-5.4.2 Cores

EW-5.4.3

Cores for the transformers shall be constructed of the highest quality, non-aging
high permeability grain oriented silicon steel. The steel shall be in thin
laminations, annealed after cutting and rolled to ensure smooth surface at the
edges.

The laminations must be free from impurities and must receive stress relief
treatment after punching. The laminations shall be accurately flattened,
especially at the edges and insulated by suitable procedures with long life heat
resistant insulating coat.

Both sides of each sheet shall be insulated with a durable, heat resistant
insulation. The cores shall be held firmly by core clamp and brace to ensure
adequate mechanical strength to support the winding and to withstand without
damage or deformation, the forces, caused by short circuit stresses,
transportation or handling to prevent shifting of the core laminations.

The core shall be solidly grounded to the tank and shall be provided with
approved lifting devices or lifting lugs at suitable points of the core assembly for
core lifting.

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 2 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 {o temperature changes in
order to avoid abrasion of insulation and provide rigidity to resist movement and
distortion caused by abnormal operating conditions.

Adequate barriers shall be provided between windings and core and between
high and low voltage windings. End coils shall have extra protection against
abnormal line disturbances. Permanent current-carrying joint for splices shall be
welded or brazed, properly formed and finished, and insulated to conform to the
basic insulation.

Winding conductor shall be free from scars, burrs and splinters and shall be
uniformly insulated. Permanent current-carrying joint for splices shall be welded
or brazed, properly formed and finished, and insulated to conform to the basic
insulation,

The completed assembly of core and coils shall be vacuum dried, immediately
impregnated and immersed in dry oil. They shall be adequately braced to
withstand ocean shipment, short-circuit forces and earthquakes,
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EW-5.4.4 Bushing

EW-5.4.5

EW-5.4.6

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 {atter case, the bushing shall be provided
with capacitance test tap.

Bushings shall have the continuous current-carrying capacity necessary to carry the
full 65°C rise current. The bushings shall also be capable of carrying overload
currents as required by EW-5,3.4,

The terminal pads shall be of high conductivity bronze or copper and shall be plated
with hot flowed electro silver or electro-tin, Whenever a larger terminal pad is
required for higher current rating, the mounting holes shall conform to NEMA
Standards.

The HV and LV terminations of the generator step-up transformer shall be fitted with
suitable insulating shroud. The insulating shrouds shall be manufactured through dip
moulding process and shall be made from flexible polyvinyl chloride (PVC) material,
suitable for low voltage to high voltage applications. The insulating shroud shall be
flame retardant, conforming with the UL 94 Standards. They shall be type tested for
electric strength in accordance with 1EC 60243 - 1 or approved equivalent standards.

Gasket

Gaskets shall be unaffected by hot insulating oil, retain their resiliency during the life
of the associated equipment, and be unaffected by weather while maintaining oil and
gas tightness. Nitrile rubber gaskets are acceptable. Gaskets of neoprene and/or
any kind of impregnated/bonded cork or cork only are not acceptable, Gasket
flanges shall have grooves or metal stops to prevent over compression of gaskets,
All bolted transformer tank or accessory openings shall be gasketed.

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 shali 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 intemal pressure with
oil at operating level.

All openings such as joint between the case and cover, bushings insulation
mountings, eic., 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.
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EW-5.4.7

EW-5.4.8

EW-5.5

For station service transformer, if to be provided, the transformer tank shall be
made of steel. It shall be of sealed-type construction with a steel cover, The tank
cover shall be provided with a reusable gasket. The tank cover shall be
grounded to the tank body using a copper strap adequately sized for the short -
circuit of the transformer. The tank shall be provided with a tank grounding
connector located near the base of the tank. The connector shall be eyebolt-
type, made from tinned copper alloy material. Standard support lugs shall be
provided on the tank wall for securely mounting the transformer on the pole. The
type support lug to be provided corresponding to the transformer size shall be as
shown in IEEE Std. C57.12.20, latest revision. Lifting lugs shall be permanently
attached near the top of the transformer tank to allow for balanced vertical lift.
The design of the lifting lugs shall incorporate a safety factor of 5. Lifting facilities
for the core-0il assembly shall be provided.

Radiators

Radiators, if to be provided, shall be bolted to the main transformer tank and
readily detachable. Isolation valves shall be fitted to the tank to permit radiator
removal without draining the main tank. Separate filling plugs, air bleed plugs
and drain plugs shall be fitted to each radiator section. Radiators shall be
galvanized externally prior to etching and painting. Particular attention shall be
given to their internal cleaning and painting to ensure that the radiators arrive in
a serviceable condition. All radiators shall be completely sealed with blanking
plates and neoprene seals for transport, They shall be thoroughly dried before
shipment,

Hardware

All energized hardware, i.e., bolts, nuts and washers shall be made of tinned
copper alloy material such as silicon bronze or equivalent. All other hardware
shall be hot-dip galvanized.

Fittings and Accessories
The following transformer accessories shall be included:

HV/LV Bushing

Oil Level Indicator

Qil Sampling Plug

Oil Drain Valve

Oil Temperature Indicator
Pressure Relief Valve
Lifting Lugs

Anchor Bolts

Earthing Terminals

0. HVILV Insulating shroud

SeeNoORON~
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EW-5.6

EW-5.7

EW-5.8

EW-5.8.1

EW-5.8.2

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

13. Short circuit impedance (in %Z)

14, Type of cooling (i.e. OA, ONAN, etc.)
15. Insulation voltage (withstand voltages)
16. Insulating liquid

17. Temperature rise (in °C})

18. Total mass, kg

19. Mass of insulating oil

ORNDON LN

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/commeon 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
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EW-5,8.3

EW-5.8.4

EW-5.9

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.

Check level and alignment of the installed transformer;
Check tightness of connections and fastenings;

Check proper grounding;

Check oil leve! 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

0. Transformer Turns Ratio

1. Dielectric Test

aoPPNIOAGNS

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
shal! be deducted from the contract price.

S

2 [(NL.1) (Num = Nig) + (Lo) (Lum - Lig)]
Where:

S = Amount to be deducted from the Contract Price
Nl = Costof Noload losses equivalent to Php 300/Watt
Nim = Measured no-load losses expressed in Watt

. Guaranteed no-load losses as stated on the Technical Data

Nie = gheets

L. = CostofLoad Losses equivalent to Php 250/\Wait

Lu = Measured load losses expressed in Watt

lie = Guaranteed load losses as stated on the Technical Data Sheets
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EW-5.10

EW-6.0

EW-6.1

EW-6.1.1

When the excess of the total losses reaches five percent (6§%), 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.

Data and Information to be Submitted After Award of Contract

The following documents shall be submitted after award of contract for NPC's
review and approval prior to procurement and installation of the supplied
equipment and materials:

1.  Brochure/Catalogues of the Transformers;

2.  Manufacturer's Technical Data Sheets of the transformer in accordance
with EW-14.3;

3. Qutline drawings of transformer and accessories showing the following:

a. General Dimensional Drawing

b. Sectional Drawing

¢.  Nameplate Drawing

d. Marshaling box with connection diagram

4. Description and instructions covering the installation, operation and
maintenance of the transformer and accessories,

5.  Duly signed Routine Test Results; and

6. Field Test to be Performed and Certified Test and Inspection Reports duly
signed and witnessed by NPC representative.

SWITCHYARD EQUIPMENT AND APPURTENANCES

The switchyard equipment and appurtenances shall be installed as shown on the
bid drawing. The equipment shall be securely fastened {as applicable) to the
structure to avoid movement during transient fault and manual operation. The
required clearance in between equipment during installation shall be observed.
All equipment and materials not specifically mentioned herein but are necessary
for proper erection, assembly and safe operation of the switchyard shall be
identified and furnished by the Supplier at no additional cost to NPC.,

Automatie Circuit Recloser
General

The Automatic Circuit Recloser shall have rated characteristics as specified in
the Technical Data Sheets (Part Il of the Technical Specification).

The Automatic Circuit Recloser shall be mechanically and electrically trip free.
Any applied close signal, either mechanically or electrically, shall not inhibit the
recloser from tripping on the programmed time-current curve.
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A manual operating handle shall be provided including an indicator flag for
contact position indication,

Close and trip capacitors shall be used to store the necessary energy for
operating the recloser, Only the close capacitor energy shall be used for closing
while both capacitors are available for opening. Trip energy shall be available
following any electrical close.

EW-6.1.2 Interrupting Medium
The interrupting medium shall be vacuum type.

EW-6.1.3 Insulation Medium
Environmentally friendly cycloaliphatic epoxy or equivalent shall be used as
dielectric medium. SF6 gas shall not be used.

EW-6.1.4 Housing Materials
The tank shall be manufactured from a hot-dipped galvanized steel, 316
stainless or cast aluminum. Control cubicles shall be manufactured from 316
stainless steel, All support structures and associated bolts and nuts shall be hot
dipped galvanized.

EW-6.1.5 Mounting
The Automatic Circuit Recloser shall be suitable for single and double pole/H-
frame mounting.
All recloser tanks are to be supplied with standard pole mounting brackets fixed
to the rear of the tank. The bracket shall be designed to ensure that the recloser
live parts have statutory clearances from the pole and the earthed metal
equipment,
The brackets and tank wall are to be of adequate strength to limit distortion,
when mounted, Both the top and bottom bracket shall be suitable to carry the
total weight of the tank.
A detailed drawing of the Auto-recloser mounting arrangement shall be
submitted together with the proposal. The minimum phase-to-earth clearance
including clearance to the structure shall be indicated on the drawing.

EW-6.1.6 Control Cabinet
The control cabinet shall be designed for the service condition specified, and
fitted with substantial door securing devices.
The control shall be housed in a weatherproof steel cabinet (IP 65) with a
padiockable internally hinged door and shall include a thermostatically controlled
heater.
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EW-6.1.7

EW-6.1.8

EW.-6.1.9

The contro! cabinet shall be mounted below the tank and shall be connected by a
minimum of 20m long muilti-core control cable. The multi-core cable shall be
ultraviolet stabilized and adequately screened against electrostatic and
electromagnetic interference, which can cause malfunctioning of the protection
or control equipment. This cable shall connect into both the recloser and the
control cabinet by means of plug and socket arrangement.

Earthing

Earthing terminals shall be fitted to equipment. An earthing strap shall be
provided between the lid and the tank.

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 Number

Rated Maximum Voltage

Rated Continuous Current

Rated Interrupting Current

Rated Impulse Withstand Voltage

LA

EW-6.1.10 Operating Mechanism

A low voltage system supplied from a battery or voltage transformer may be
used to operate a closing mechanism. Tripping energy shall be supplied from a
spring mechanism automatically tensioned when the recloser is closed.

Internal batteries used to operate closing mechanism shall not dependent on
recloser load current to maintain its state of charge.

The recloser shall incorporate provision to be manually operated using a
standard operating stick in the event of failure in the electrical control system.
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EW-6.1.11 Bushing

The HV bushing shall be of high quality glazed porcelain, or cyclo-alipathic epoxy
resin having a creepage length as specified in the Technical Data Sheet.

The Supplier shall provide bird guards for insulation protection between the load
side and line side bushings.

EW-6.1.12 Current Transformer

A sensing multi-ratio bushing current transformer for use with the recloser control
and protection functions shall be an integral part of the recloser.

They shall be of class and ratio adequate to ensure they do not saturate under
fault conditions up to the full rated interrupting current.

Current transformers shall be thermally rated to the recloser current rating
regardless of the ratio sefected.

EW-6.1.13 Auxiliary Supply

The operating power shall be supplied from an external 240 VAC. A 12Vdc
battery with sufficient ampere hour shall be provided for back up control
operation in the event of loss of primary supply. The battery shall be capable of
operating the contro! for a minimum of 72 hours. If the primary supply has not
been restored within the allowable discharge time of the battery, the control shall
automatically shut down. The cable for the external auxiliary supply of approx.
20 m long shall be included in the contract.

EW-6.1.14 Control Design Features

The design of the control shall include the following:

Relay Module

CPU Module

Power Supply Module

Communication Interface Module

Front Operating& Display Module

Ethernet /USB / Wi-fi / Fiber Optic/RS 232 Communication Module

RN~

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.
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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

ORrBN=

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 confrols and indications shall be
provided to the Remote SCADA system using the above protocol:

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 {ine 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 automalic
reclose operations at rated short circuit current should the fault persist and then
lock out in the open position until reset by hand or remote control.
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If the fault is of a transient in nature, the equipment shall remain closed, and the
operating mechanism shall automatically reset.

The number of operations to lockout shall be adjustable in any combination of
instantaneous and time-defayed 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,

EW-6.1.16 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/Over Frequency

Harmonics Protection

Negative Phase Sequence Protection

Auto Change Over Protection

NN~

All other protections specified in the Technical Data Sheets (TDS).

The controller shall include a sensitive ground/earth fault trip feature that will
provide tripping of the recloser after a programmable, definite time for ground
currents below normal ground minimum trip levels. The feature shall have a
programmable operation to lockout and reclose intervals independent of the
ground settings. This feature shall be independently selectable for each
protection profile,

A sequence coordination feature shall be included to allow the control to step
through selected operation in the operating sequence without tripping.

The control shall include a cold load pick up feature to prevent the control from
tripping while energizing non fault system loads.

The Cold Load Pick up feature shall be able to be programmed IN or OUT of
service,
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EW-6,1.17 Safety Features

The contro! software shall have a programmable security code to limit access of
control programming funclions to authorized personnel.

EW-6.1.18 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 (magnitude and phase)

Positive, Negative and Zero Sequence Currents {(magnitude and phase)
Power Quality Monitoring (TDD up 15th Harmonics, HDD Up to 15th
Harmonics, Voltage Sags & Swells,)

NoobhwN

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

EW-6.1.21

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.

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.
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EW-6.1.22 Test and Inspection

The Supplier shall provide a test specification covering all tests on the Supplier’s
premises, successful completion, as deemed by NPC, of Inspection and Tests
on Supplier's premises shall be a prerequisite to shipment of all materials,
equipment, software or 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 ANSIIEEE C37.63. In addition,
the electronic protection fcontrol unit shall have been subject to the relevant
impulse, and high frequency noise immunity tests specified in [EC 60255 or
equivalent standard.

The recloser complete with control/protection component {including earths) as a
composite unit shall have been tested for the rated impulse withstand level and
for immunity against the effects of EMI and RFI.

Routine Test

Routine test shall be carried out and shall be in accordance with the production
test set out in Section 7 of ANSIIEEE C37.60.

EW-6.1.23 Data and Information to be Submitted After Award of Contract

The following documents shall be submitted after award of contract for NPC's
review and approval prior to procurement and installation of the supplied
equipment and materials:

1.  Brochure/Catalogues of the Automatic Circuit Recloser;

2.  Manufacturer's Technical Data Sheets of the Automatic Circuit Recloser in
accordance with EW-14.3;

3.  Qutline 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 fayout of all printed circuit
boards

. A detailed list of all component and parts including manufacturers
part numbers
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EW-6.2

EW-6.2.1

. 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.

Technical Characteristics and Requirements

The fuse disconnect switch to be supplied shall be suitable for high voltage
transformer acting as an overload protector and a device for opening and closing
load current. All the metal parts of the fuse disconnect switch shall be free from
erosion and rust,

Fuse Cut-Out

Fuse cutouts shall be satisfactory use in a tropical climate with high relative
humidity. The cutouts will be mounted by means of steel brackets on steel poles
Cross arms.

The cutouts are intended for use with buttonhead-type fuse links and must be
able to accommodate fuse links meeting the interchangeability requirements of
ANSI standard, The cutouts to be supplied shall include the following:

1.  Fuse Support Assembly
2. Fuse Holder Assembly
3. Mounling Bracket

4, Lock Washers

Fuse Link

The fuse link to be supplied shall be universal buttonhead with tin fuse element
suitable for 15 kV open type distribution cut-out to be used in the overcurrent
protection of circuits. It is characterized by perfect time current characteristics, high
mechanical strength and reliable arc extinguishing performance, etc. The fuse link
shall meet the electrical and mechanical interchangeability requirement in
accordance with ANSI standard.

NATIONAL POWER CORPORATION VI-EW-31




BID COCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW
MODULAR CIESEL GENSETS, ASSOCIATED ELECTRICAL
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

SECTION V1 = TECHNICAL SPECIFICATIONS LuzP21Z12105e

Lightning Arrester

Gapless arresters shall have elements fabricated from non-linear resistance
metal oxide materials to perform both the surge discharge and power frequency
reseal functions.

Arresters of this type shall be protected in a hermetically sealed wet-process
jacket, which shall have a high creepage distance and a high dielectric strength,

The primary terminals shall be suitable for the connection of the type and size of
conductors specified in the Technical Data Sheets which can be either copper or
aluminum conductors without use of bimetal inserts.

The arrester shall be supplied with a cross-arm mounting bracket that conforms
with the requirements of NEMA or with appropriate bracket as a cutout arrester
combination on it.

All mounting bolts and conductor connection shall be provided with lock washer,
Lock washers shall be fabricated from material that complies with the
requirements as per ANSI standard.

All exposed steel or iron part of the arrester shall be hot-dipped galvanized in
accardance with ASTM standard.

The Supplier shall submit for approval the brochures andfor 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. |t
shall be capable to measure the power generated by the plant and feedback
power. It shall be designed to operate continucusly for the normal life of the
meter in an outdoor tropical location exposed to various elements which might
affect the meter accuracy and reliability.
The Kilowatt-hour meter shall have the following features:
1 Pilferage Proof
2. Tamper Proof
3.  Wrong Wiring Alarm
4 Current Flow display
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EW-6.4

EW-6.4.1

5. Can withstand the temperature of -20°C to +70°C and Humidity of up to
95% non-condensing

With back Tight display

With built-in battery for LCD display and back-up battery

TOU Programmable Ready

Measure display (True RMS voltage, Current, Calendar, Time, etc.)

eReND

The kilowatt-hour meter and the required metering instruments shall be pole
mounted and to be supplied complete with stainless stee! bracket, bolts, etc.
required for mounting onto flat-faced pole where pole drilling is permitted.

The Supplier shall submit for approval the brochures andfor catalogues with
complete technical specification of the kilowatt-hour meter including instrument
transformers and accessories to be supplied prior to delivery at site.

Bus Conductor and Line Hardware/Materials

This specification covers the technical and associated requirements for stranded
aluminum bus conductors and line hardware for use in various diesel power plant
switchyards.

All line hardware/materials shall meet the performance requirements application
criteria and manufacturing tolerances passed ANS| CB5. 1-1979 - America
National Standard for Galvanized Steel Bolts and nuts for overhead line
construction,

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 andfor
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.
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EW-6.5

Clamps

Aluminum strain clamps and suspension clamps for aluminum conductor, if
required in the Technical Data Sheets, shall have its clamp bodies and keeper
pieces, made of high strength and heat-treated cast aluminum alloy. Cotter bolts,
U-bolts, nuts, and lock washers shall be hot dip galvanized steel. Cofter 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 Amms
The cross arms to be supplied for this project shall be in accordance to ASCE

manual 72 “Design of Steel Transmission Pole Structures”. The materials shall
meet ASTM A.570 specification (36 KSI min, steel strength) while the

-galvanizing shall be in accordance with ASTM A-123 specification.

Insulators

Insulators to be utilized in the project shall be in accordance to ANSI Class 55-3
for pin, Class 52-1 for suspension, Class 53-2 and Class 53-4 for spool standard
as to material, ullimate 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:

l;f:' 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"
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l;:;n Description Qty. Unit
Positioning Strap, Nylon
4 Maximum Length: 2.0m 1 set

Minimum Length: 1.3m
Adjustable Range: 0.7m
Heavy Duty Hard Hat with strap & NPC

o (Passed Safety Standard) 3 pes

EW-7.0 POWER, CONTROL AND INSTRUMENTATION CABLES
This specification covers the technical and associated requirements of power,
control and instrumentation cables, and medium voltage power cable for use in
switchyards.
All cables shall be designed to withstand the short-circuit condition and voltage
drop of 3% {maximum).

EW-7.1 Technical Characteristics and Requirements
The cables to be supplied shall have insulation levels able to withstand any
voltage surges which are normally expected to occur in the power system in
which the cable is to be used, due to switching operations, sudden load
variations, faults, etc. The medium voltage XLPE power cable and the 600V
power, control and instrumentation cable to be supplied shall be compliant to
ICEA $-66-524 or |[EC 60502-2 and UL 83, PNS 35, ICEA S-73-532 specification
and requirements of PEC respectively.
The cables shall be selected to withstand without distress any short-circuit
currents in the conductor and sheath related to the existing fault levels.
The cables and its accessories shall be manufactured to fulfill the requirements
when operating with full load or at any load factor.

EW-7.1.1 Insulation
Insulation shall be of the type specified in the Technica!l Data Sheets.

EW-7.1.2 Jacket
A tough, ozone, low chlorine, heat, flame and moisture-resistant PVC or Nylon
jacket capable of providing protection against sunlight, acids, alkalis and oils
shall be furnished for all cables.

EW-7.1.3 Assembly
All multi-conductor cables shall be bundled together with non-hygroscopic fillers
to assure a smooth circular assembly. A lapped core binding tape shall be
applied over the assembly.
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EW-7.1.4 Application

EW-8.0

EW-8.1

EW-8.1.1

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, ete. and
connections.

All materials and parts which are not specifically mentioned herein but are
necessary for the safety of operating personnel and safe operation of the plant
shall be furnished and determined by the Supplier at no additional cost o NPC.

Technical Characteristics and Design Requirements
General

The ruling criteria in the design of the grounding grid shall be the safety of
personne! and the proper operation of the electrical equipment during normai
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 lmitation and justification shall be
provided to the NPC for approval.

If in case the actual measured resistance of the Supplier-designed and installed
ground grid is higher than specified in the Technical Data Sheets, the Supplier
shall install, at no extra cost to the NPC, additional grounding rods, mats,
grounding electrodes, etc., until the field-measured resistance is equal to or less
than the specified value.
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The ground grid shall be composed of a system of copper conductors buried
approximately 60 cm. beneath the surface of the earth, excluding crushed rock
surfacing. Driven ground rods shall be installed at regular intervals and
connected to the grounding conductor at grid nodes. A minimum of four (4) of
the specified ground rods must be installed {one at each comner 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).

EwW-8.2 Equipment and Materials Requirements

EW-8.2.1 Grounding Cables
Grounding cables shall be copper conductor of soft drawn or hard drawn
concentric stranding bare copper conductor in accordance with the latest revision
of ASTM B3 and manufactured in accordance with ASTM Specification B8 (class
B). The copper conductor shall have the characteristics specified in the
Technical Data Sheets.

EW-8.2,2 Ground Rods
The ground rod shall be copper-covered stee! of circular cross section, with a
nominal diameter of 19 mm and a nominal length of 3 meters.
Each ground rod shall have a conical swaged point at one end and shall have a
continuous smooth copper covering of at least 0.254 mm thickness molten-
welded or copper bonded (electro-deposit) to a steel core. The copper clad or
pressed type will not be accepted

EW-8.2.3 Exothermic Welding Materials
The Supplier shall supply exothermic welding materials for cable-to-cable, cable-
to-ground rod and cable-to-steel structure grounding connections. The Supplier
should submit detailed information describing the proposed process,

EW-8.2.4 Grounding Hardware
Terminal Lugs
Terminal lugs shall be one hole, socket type, rounded edge lug, cast of high
strength corrosion resistant copper alloy. Machine screws, nuts, and washers
used with the lugs shall be bronze.

EW-8.2.5 Steel Structure Grounding
All generating plant metal parts such as structures, equipment, cable trays,
fence, etc. shall be connected to the ground grid by suitable ground connections.
If there is any possibility for a conductor to fall down on a steel structure, this
structure must be connected to the grid with a connection able to sustain the
earth fault current.
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EW-8.2.6 Equipment Earthing

EW-8.2.7

EW-8.2.8

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 bath
ends of each cable. Cable end boxes shall be earthed with copper cable
connection on one of the mounting bolts.

Lighting Poles

Poles for lighting shall be connected to the earthing grid with 22 mm?tin-annealed
copper conductor {one cennection for each pole).

Other Metallic Structures

Other types of metal structures within the diesel plant area, not mentioned
thereto, shall be connected {o the earthing grid.

Maijor 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,
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EW-8.2.9 Pipe Earthing

All piping shall be earthed at all service points in an approved manner.

The conceptual design of the grounding system based on the specified
conditions shall be referred to the bid drawing.

The supply shall include special tools, kits and expandable materials necessary to
weld the grid joints and ground rod connections by exothermic process, including
reasonable waste to be expected during installations. Standard grounding
connectors shall be fixed to metal frames by means of bolted clamps.

EW-8.2.10 Ground Rods

EW-9.0

EW-9.1

EW-9.2.1

EW-9.2.2

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.

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 furmished 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
fron 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.
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EW-10.0

EW-10.1

The main copper conductor shall be made of electrical grade copper, with a
minimum cross sectional equivalent to 50 mm2, The main conductor shall consist
of copper strands helically bound by a copper tape conductor designed to evenly
distribute the lightning currents concentrically along the conductor length.

In order to reduce the possibility of dangerous sparking (side-flashing), the down
conductor route(s) should be as direct as possible with no sharp bends or stress
points where the inductance, and hence impedance, is increased under impulse
conditions. The down conductor should not be subject to bends of less than
0.5meter 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 emergency), fittings,
distribution panelboards, lighting transformers, contactors, timers, etc.

All materials and parts which are not specifically rmentioned herein but are
necessary for the proper installation, assembly and safe operation of the lighting
system shall be identified by the Supplier and fumished by the Supplier at no
cost to the NP3, Any cost involve are deemed to be included in the price for the
Lighting System,

Design Requirements

EW-10.1.1 Technical Characteristics and Requirements

Contaminztion and Aging Factor

a. Indoor : 1.25
b. OQutdoor : 1.67
fllumination Level Requirement, lux
a. Control room : 400
b. Conference room : 300
¢. Loading Ramp, Staircase : 100
d. Lavatory, Kitchen : 100
e. Battery Room X 200
f. Hallway, Corridor, Foyer : 50
g. Pump house : 100
h. Warehouse : 200
i. Roads : 50
j. Switchyard area : 30
k. Guard house : 100
|, Office : 500
m. Perimeter fence : 50
n. Safety lighting : 10
o. Control building eaves ; 100
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p. Control Building Fagade Lighting As Recommended by

Supplier
Administration Building

a. Engineering/ Technical Room : 500

b. Administrative Room : 500

¢. Manager's Office ; 400

d. Disbursing Room : 400

e. Hallway, Corridor, Foyer : 50

f. Toilet/Utility Rooms : 100

g. Eaves : 100

h. Fagade Lighting : As Recommended by
Supplier

Normal lighting/small power outlet and emergency lighting systems shall consist
of:

1. 240 VAC, 1-phase, 60Hz, normal station lighting system, including outlets
(indoor and outdoor) and emergency lighting system (inside control house
only);

2. Automatic Stand-Alone Emergency Lamp (12 VDC), dual lamp, portable
type emergency station lighting system for warehouse, door entrances,
guardhouse. This emergency lighting system must be switched on
automatically in the event of a lighting failure.

The normatl station lighting/small power and convenience outlet system, and the
automatic stand-alone lamps power shall be supplied from the containerized
control room's 240 Volt AC lighting and power panelboard.

Circuits shall be separated between normal lighting, emergency lighting, single-
phase outlets.

The plant lighting switching shall be designed as follows:

a. Lighting not normally required during daylight hours shall be controlled by
photocells and by separate switches from the station lighting/small power
outlet distribution board.

b. Lighting branch circuits 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.
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EW-10.2 Lighting Fixtures, Luminaires and Accessories
Lighting Fixtures

The Supplier shall submit for approval complete photometry data and type of
lighting fixture to be installed together with the shop drawings.

All lighting fixtures when installed shall be free of leaks, warps, dents and other
irregularities.

The hangers, cable, supports, channels, frames and brackets of all kinds for
safety and proper installation of lighting fixtures shall be furnished and installed
by the Supplier at his own expense.

The housing of lighting fixtures shall be fabricated of steel sheet, corrosion
resistant, good ventilation and easy installation.

The outdoor lighting fixtures shall be rain and dust proof and shall have a high
quality-sealing gasket.

All lighting fixtures, samples and catalogues shall be submitted for NPC's review
and approval prior to the order, No lighting fixtures shall be installed without
approval of NPC,

Lighting fixtures shall be wired with approved fixture wire, 90°C insulation. Each
fixture shall be wired to a single point with an adequate slack for proper
connection. All lighting fixtures shall be protected from damage during
installation. Any broken lighting fixtures, gloves, receptacles, stems and the like,
shall be replaced with new parts, at no cost to NPC.

Lighting Luminaires

1.  Surface Mounted Type Luminaires
Light Emitting Diode (LED) tube luminaires shall be quick start, electronic
type ballast with high power factor, easily accessible when the luminaire is

mounted in position,

When used in damp and wet locations, it shall have an explosion and
corrosion proof body and sealed.

2. Compact Lighting Luminaires

Compact Light Emitting Diode (LED) Luminaires shall be rated 240V AC,
60 Hz operations, Lamp holders shall have a medium screw base and be
of porcelain or brass.

When used in damp and wet locations, it shall have an explosion and
corrosion proof body and sealed.
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3. Automatic Stand Alone Emergency Lamps

The Supplier shall supply and install the automatic stand-alone emergency
lamp of the self-contained battery unit as specified herein.

When the AC main supply is interrupted, the lamps shall be automatically
switched ON with a time delay of 1 second to the battery-powered
operation. Lamps shall be switched OFF when the batteries are
discharged at the low-level voltage {below 7.5V}. The charging system of
both maximum-constant voltage and constant current shall be able to
recharge the completely discharged batteries to their full capacity within 20
hours or less., The charging system shall cut-off automatically and
instantaneously upon reaching fully charged state.

Batteries shall be of long life, maintenance free, sealed lead acid type. The
batteries shall have sufficient capacity to operate the lamps at full luminous
efficiency for up to 3 hours after failure of the main supply.

Rated input voltage of the automatic stand-alone emergency lamps shall
be 240 VAC, 1-phase, 60 Hz, Rated Qutput of the batteries shall be 12
Volit DC.

4.  Street/Perimeter Lighting Luminaires

Street/Perimeter Compact LED Lamp shall be used for illuminating roads,
parking spaces, perimeter fence area and outdoor equipment areas.

Support for street/perimeter lighting luminaries shall consist of a pole and a
bracket arm, giving a mounting height of approximately 6m and the arm
shall overhang by 1.8m. Pole and brackets shall be fabricated from
galvanized steel or aluminum. Suitably enclosed terminals mounted
600mm above finished ground level shall be provided in each pole, for
connection of the luminaires and looping of the power supply cable.

EW-10.3 Switches and Single Phase Outlets
EW-10.3.1 General

Switches and single phase outlets shall comply with NEMA Standard. The
ratings of switches and single phase outlets with one conductor earthed shall be
as specific herein. All switches and single phase outflets shall be flush mounted,
impact resistant and splash proof type.

£W-10.3.2 Switches

Switches for lighting fixtures shall be of the toggle quiet and flush mounted and
fixed to the wall 1.37 m above the finished floor level. The rating of the switches
shall be 10A, 240VAC, single-phase.
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EW-10.3.3 Single Phase Outlets

EW-10.4

EW-10.4.1

All outlets shall be provided with separate earthing pins connected to the
yellow/green part in the feeder cable. Outlets with rated voltage not exceeding
250 Volts shall be in accordance with PEC for 2-pole three-wire (indoor and
outdoor).

Outlet Boxes and Pulling Boxes

Cutlet Boxes

All outlet boxes for concealed work shall be of hot-dipped galvanized steel.
Outlet boxes shall be firmly anchored in place and where required provided with
fixture supports. The Supplier shall provide special supports for recessed lighting
fixtures, etc. Suitable expansion screws shall be used for securing boxes to solid
masonry and approved type toggles for securing to hallow masonry units.

All wall boxes on exposed work shall be of aluminum blasted cast iron.

EW-10.4.2 Pulling Boxes

EW-10.5

EW-10.5.1

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 250VDC.

Circuit breakers shall be quick-make, quick-break with thermal magnetic trip.
The circuit breakers shall have interrupting rating of not less than 10, 000 RMS
amps.

The circuit breakers shall be installed so as to permit the removal and re-
installation or replacement of an individual circuit breaker without requiring the
removal of any other circuit breaker or the disconnection of main or branch
circuit connectors.

EW-10.5.2 Kilowatt-hour Meters

Kilowatt-hour demand meters shall be transformer-connected, single phase, 2-
wire, 240VAC, 60 Hz and shall be of the type specified in the Technical Data
Sheets.
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EW-10.5.3 Grounding Electrode

Lighting and Power Panelboard shall be effectively grounded. LPP shall be
provided with one copper bonded grounding electrode connected through cable
conductor with rating equivalent to the ampacity of the panel.

EW-10.5.4 Cables

Cables shall be stranded annealed copper conductor suitable for continuous
temperature of 90°C. The minimum size of line conductor to be used shall be 3.5
mm?,

Insulation shall be suitable for wet and dry locations, fungi resistant and
ultraviolet stable. All cables shall be moisture and heat resistant thermoplastic or
cross-linked synthetic polymer unless otherwise specified by NPC.

EW-10.5.5 Cable Installation

The Supplier shall fumish the following miscellaneous materials required for
proper cable installation:

Cable ties, clamps and markers.

Connectors, tapes and other splicing and terminating materials.
Fire barriers, duct and conduit sealant, sand and planks.
Pulling lubricants.

PN

The cable entries into buildings, panels and other equipment shall be sealed off
by an approved type of sealant suitable for the purpose.

Cables pulled through conduits shall be supported in an approved manner so as
to avoid damaged to the insulation. Grease or oily substance shall not be used
to facilitate the passage of the cable in conduits,

The pull shall be applied to cables only by means of approved grips and the end
portion of the cable, which has been marked or deformed by the grip, shall be
cut-off by the Supplier,

All cable runs shall be continuous and all termination shall be at the terminal
boards, equipment, etc. No splices are allowed in conduit or cable tray.

Prior to installation of cables, conduits shall be thoroughly cleaned to prevent
damage to cables during installation, After cables have been installed, cables
shall be tested for continuity and insulation, and shall be tagged with respective
cable number,

EW-10.5.6 Nameplates

A unit identification nameplate shall be furnished at the top front of each
panelboard. All nameplates shall be black satin finish with white core engraved
to show white lettering. Nameplate engraving shall be in accordance with the
nameplate designations shown on the accompanying drawings.
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EW-11.0 CABLE TRAY AND CONDUIT SYSTEM

This specification covers the technical and associated requirements for the
supply, laying and installation of conduits as required within the plant complex,
including associated fittings, accessories {elbows, tees, steps, crossings etc.),
supporting racks and brackets and all hardware,

All materials and parts which are not specifically mentioned herein but are
necessary for the proper laying and installation of conduits shall be furnished at
no additional cost to NPC.

EW-11.1 Technical Requirements and Characteristics
The cable tray and conduit system shall conform to the material and fabrication
requirements of the specification. All miscellaneous materials required for
proper installation shall include but are not limited to, the following:
1.  Plug and fillers, coupling and bends;
2. Spacers, inserts and ties for conduits;
3.  Conduit splicing solvent and connector material for uPVC conduit, if uPVC
conduits are used; and

4.  Fire barriers, duct and conduit sealant;
Cable tray and conduit edges shall be reamed and smoothen to avoid damage
to cable outer sheath during cable installation. The conduits shall have the
following characteristics:
1. High mechanical strength
2.  Corrosion resistant
3. Heatresistant
Cable Trays
The Supplier shall fumish and install cable trays, supports and accessories for
the use of power and control cables as shown on the bid drawing. All necessary
hardware such as screws, bolts, concrete inserts, clamps, supports, fittings and
divider strips for the cable trays shall be included.
The cable trays shall be hot-dipped galvanized steel, ladder rung type proper for
faying installation and shall be manufactured based on the bid drawing. Before
fabrication, the Supplier shall submit all fabrication and installation details for
NPC approval,
The cable tray system shall be supported at intervals not exceeding 1.5 meters
unfess specifically approved for supports at greater interval.
Cable trays, accessories and fittings shall be free of any rough edges or sharp
projections, which would cause damage to cables,
Cable trays other than solid bottom trays shall be designed to accept cable
clamping devices and cable barriers without drilling or welding.
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Tray design shall provide for inter-changeability of like parts and easy
assemblage of the system without the use of special tools.

Cable tray covers shall be solid. The preferred cover-fastening device shall
require no drilling of the cable fray for installation. Cable tray covers shall be
attached to the tray with a heavy-duty device to pemmit easy removal and
replacement. The cover and cover clamp shall be equally suitable for vertical
and horizontal runs.

Connector plates shall be high pressure rigid plate types, connected by ribbed
neck; case hardened plated steel bolts with flanged serrated locknuts, locknut
with serrated washer or locknut with captive washer. Design shall provide for
undiminished structural strength of the connection. Hardware for use with
expansion plates may be different to allow for movement of the tray.

Cable tray shall be electrically continuous and shall be effectively grounded.

Completed cable tray systems shall be rigid and have all components firmly
bolted and in good electrical contact with the ground grid.

Cable tray supports shall be of heavy-duty reinforced type, hot-dip galvanized steel,
suitably sized to accommodate the tray system, cables and live loads normally
experienced during cable installation. The maximum deflection between two
consecutive supports shall not exceed 7.5 mm for ladder type trays.

The steel channel inside the cable trench where power cables will be laid shall
be installed at every three hundred (300) millimeters interval.

Conduits

All embedded and concealed in ceiling conduits, boxes and fitting required for
the power and control cables including all necessary hardware and accessories
such as screws, bolts, concrete inserts, clamps, locknuts, couplings shall be
furnished by the Supplier. The required quantities of various items of conduits
and associated materials shall be furnished in accordance with the installation
requirements.

During installation, due precaution shall be taken to protect the conduit and
threads from mechanical injury. The ends of the conduit shall be sealed in an
approved manner. Conduit runs shall be sealed by the use of caps and discs or
plugs. The seals shall be maintained, except during inspection and tests, until
the conductor is pulled in. Conduit shall be checked to be free from obstructions
by pulling a wooden mandrel of appropriate size through the conduit.

Conduits running in floors and terminating at motors or other equipment mounted
on concrete bases shall be brought up to the equipment within the concrete
bases, wherever possible.

All joints between lengths of conduits and threaded connection to boxes, fittings
and equipment enclosures shall be made watertight.
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EW-12.0

EW-12.1

EW-12.2

Conduits installed outdoors running underground shall be buried to a minimum of
0.457 m.

Metallic Conduits (If specified)

Rigid metallic conduits shall be hot-dipped galvanized. The inside of the conduit
shall have stove enamelled coating to prevent erosion and assure smooth wire
pulling.

Metal fittings and cover shall have the same property and finish as that of the
metallic conduits.

Rigid metal expansion joints, where required, shall be of standard manufactured
product, of watertight construction, equipped with approved means to provide
electrical continuity of the conduit runs, zinc-coated, and so designed as to
prevent damaged to the cables. They shall permit a small amount of transverse
movement as well as the longitudinal movement,

Non-Metallic Conduits

Where non-metallic conduits are allowed to be used by NPC, it shall be made of
unplasticized polyviny! chloride (UPVC) smooth walled inside and outside,
coloured red-orange, schedule 40,

The uPVC conduits shall be non-corrosive and weatherproof, resistant to the
attacks of acids and alkalis and must have a self-extinguishing property, hence
shall not support combustion. It shall resist corrosion, rust and scale,

FACTORY ASSEMBLY AND TESTS
General

The Supplier shall carry out at his own expenses all tests necessary to ensure
the satisfactory design and manufacture of all equipment is in accordance with
relevant 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 ANS! 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 ANS! and [EC standard.

Shop Test

Routine, design, quality and conformance test and other necessary tests shall be
performed in accordance with ANSI Standard or equivalent |[EC Standard.
Design tests is required if the equipment is manufacturers new design or
previous design with significant design changes. In this case, cerlified test report
of duplicated preduction type is acceptable,
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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.

EW-12.3 Other Requirements
The Supplier shall submit the following Factory Test Results:
Generator and Transformer
1.  Duly Certified Factory Type Test Results
2.  Duly Certified Factory Routine Test Results
Power, Control and Instrumentation Cable
For Power, Control and Instrumentation Cable to be supplied other than those
type specified in the PEC, the Supplier shall submit the following:
1.  Routine Test Results per IEC or equivalent UL standard
2. Manufacturer’s Track Record
3.  Brochure with cable ampacity rating including correction factor at 40°C.

EW-13.0 OTHER SITE REQUIREMENTS

EW-13.1 Job Site Cameras
This specification covers the supply, delivery and installation of job site cameras
for the use in the monitoring and documentation of construction of diesel power
plants.
The materials furnished shall be in accordance with, but not limited to, the latest
issues of the Applicable Codes and Standards, including all addenda, in effect at
time of purchase order unless otherwise stated herein.

EW-13.1.1 Technical Characteristics
The job site cameras to be supplied shall be DC supply operated and battery-
operated cameras. It shall be designed to monitor the construction of diesel
power plants and access areas for a routine documentation.
At least two (2) sets of job site cameras must be installed before works shall be
done in the sites. Placement/ location of cameras shall be approved by NPC.
The Supplier shall define the focusing ranges and allowable minimum distance in
accordance with the layout at site.
In normal operation, the job site camera provides monitoring of the construction
sites. For full coverage of the cameras, the job site cameras shall be installed in
an elevated area within the site while is out of reach of the construction
equipment. It shall include supports and mounting poles (if required) for the ease
of the installation.
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The job site cameras must have the functionality and adaptability in the
construction site. It shall have a 100% reliability without affecting the
implementation,

The Supplier shall ensure that the job site cameras they supply, functions
correctly and safely. In principle, the installation shall follow that latest modem
engineering practice, ensure optimum functionality of supply and ensure the
safety of the construction staff.

Job site cameras shall be subject to the approval of NPC,
All job site cameras shall meet the technical requirements in the specifications. It

shall have a dust proof and weather resistant protective enclosure complying
with the technical requirements,

Technical Requirements

a. Type
b. Quantity

Control Display

Image Sensor Resolution

. View Angle

Still Image Resolution

. Time Lapse Interval

. Battery Type

Battery Life

Additional Batteries
(Spare}

Enclosure
Storage Memory

. Storage Capacity
. Additional Storage

(Spare)

Time-Lapse Camera

As specified in the
SOR

Thin-Film-Transistor (TFT)
Liquid Crystal Display (LCD)

Atleast 1.3
Megapixel CMOS

At least 110 degrees

1280 x 720

15 minutes/
User-programmable

Standard AA or AAA Size
Alkaline Batteries

At least 120 days of
image recording

To Be Provided

P64 compliant

SDHC

32 GB

At least Two (2)
32GB SDHC

When the installation of the job site cameras is completed, the operation and
safekeeping shall be turnover to NPC.
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EW-14.0

EW-14.1

EW-14.2

EW-14.3

The Supplier shall provide sufficient number of spare alkaline batteries fo
operate the construction cameras through the entire contract duration. In case of
contract extension, the required additional batteries shall also be provided until
contract completion at no additional cost to NPC,

DATA AND DOCUMENTATION REQUIREMENTS

Supplier-furnished data and information shall be guaranteed performance data,
predicted performance, interface requirements and construction features of all
Supplier's 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-
13.0 of the Technical Data Sheets,

Filled-out data by the Supplier shall only serve as reference by NPC for the
review and approval of brochures/drawings during implementation stage.

Data and Information to be Submitted During Implementation
The following shall be the full technical data requirement of equipment indicated
in Section E-1.0 to E-13.0 of the Technical Data Sheets and EW-13.1 of this

specification which shall be submitted by the Supplier together with
Manufacturer's brochure/drawings during the Implementation stage.

1.0 AC Generator

NPC SUPPLIER'S

ITEM DESCRIPTION REQUIREMENTS DATA

AC Generator

E-1.1 Manufacturer By Supplier

E-1.2 Place of Manufacture By Supplier

E-1.3 Generator Model By Supplier

Rotating Field Synchronous
E-1.4 Type AC Generator, PMG Type
with AVR

Minimum Rated Power Qutput
E-1.5 at 0.8 Power Factor, kW 60 & 100

E-1.8 Duty Continuous

E-1.7 Rated Voltage, V 480

E-1.8 Frequency, Hz 60

E«1.9 No. of Phase 3
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NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
E-1.10 | Winding Pitch 213
E-1.11 | Rated Speed 1800
Insulation Class for both the
E-1.12 armature and field windings Class H
£-1.13 ;Lt:‘rgperature Rise at rated Class F
E-1.14 Generator Winding Wye connection
’ Connection with neutral
E-1,15 | Number of Leads i)
E-1.16 | No. of Pole By Supplier
E-1.17 | No. of Bearing By Supplier
At the rated kVA,
frequency, voltage and
power factor, the generator
E-1.18 | Allowable Voltage Variations can operate satisfactorily
though the terminal voltage
may vary at + 5.0% of rated
value
winding Temperature .
E-1.19 Detector To be provided
E-1.20 | Space Heater To be provided
E-1.21 | Efficiency
a, 100% Load > 85%
b. 75% Load Manufacturer's Data
Guaranteed Losses at 100%
E-1.22 rated KVA at 0.8 PF Manufacturer's Data
Guaranteed Losses at 75%
E-1.23 rated kKVA at 0.8 PF Manufacturer's Data
E-1.24 | Damper Winding To be provided
E-1.25 | Telephone Interference THF is better than 2%
E-1.268 | Radio Interference Equipped “".th RFI
suppressicn
Designed to withstand a
momentary excess current of
E-1.27 1.5 fimes of rated current for Yes
not less than 2 min,
£1.28 | Overspeed 1.2 times the ra:ted speed
for 2 min.
E-1.29 Overload Capacity and 10%, formax of 1 hrin
: Duration every 12 hrs.
E-1.30 | Cooling System Totally Enclosed air cocled
E-1.31 | Protection Class IP 23
Sustained Short Circuit
E-1.32 Capability Yes
Excitation System
Brushless, Separately
Excited, Permanent
E-1.33 | Type Magnetic Generator {PMG}
of equivalent
Automatic Voltage Regulator (AVR)
E-1.34 [ Manufacturer By Supplier
E-1.35 | Place of Manufacture By Supplier
E-1.36 | Model By Supplier
E-1.37 [ Type Digital
a, Capable for Paralle!
Operation Yes
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NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
E-1.38 | Input Requirements Manufacturer's Dala
E-1.33 | Continuous Output Manufacturer's Data
N +0.5% in steady state with
E-1.40 | Regufation, % e ot m:’;e ate
E-1.41 | Response Time, ms Manufacturer's Data
Test and Experience Requirements
E-1.42 | Test Requirement
a. Routine Test to be Yes
Performed
b, Certified Design and
Routine Test Reports to Yes
be submitted
2.0 Generator Transfomer
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
£.2.4 aﬂ\i&imum Rated Capacity, 75 & 150
E-2.5 No. of Phase 3
E-2.6 Rated Voltage
a, Primary, kV 0.48
b, Secondary, kV 13.8
Transformer Guaranteed
E27 losses at Rated kVA,
: Voltage, Frequency and
Temperature
a. No-Load Losses, Watls By Supphier
b. Load Losses, Watls By Supplier
¢. Tolal Losses (a+b), Watls By Supplier
E-2.8 | Type of Cooling ONAN
E-29 | Type Two-winding Transformer
E-2.10 [ Class Qutdoor
E-2,11 | Percent Qveroad,% 10
In accordance to IEC
E-2.12 | Type of Overload 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
£-2.15 | Winding Connections
a. H-Winding Wye with Neutral
b, X-Winding Delta
E-2.16 | Insulation Level
E-2.17 | Nominal Voltage Level (kV)
a. H-Winding 13.8
b. X-Winding 0.48
E-2.18 | Highest Vollage Level (kV)
a, H-Winding 15
b. X-Winding 1.2
E-2,19 | Basic Impulse Leve! (kV)
a. H-Winding 95
b. X-Winding 30
NATIONAL POWER CORPORATION VI-EW-53



BID DOCUMENTS

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

SECTION VI = TECHNICAL SPECIFICATIONS LuzP2121210Se
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
E-2.20 | Winding Materal 100% Copper
E-2.21 | Vector Group YNd11
E-2.22 | % !Impedance at Rated MVA Manufacturer's Data
'::f :nagr:ee?t?:r'\? ?g u‘:: eL: vel Refer to Table specified
E-2.23 | measure in at the factory in under TS-EW-5.3.8
, g (ANSINEEE C57.12.90 or
accordance with {specify [EC 60076-10)
applied standard)
E-2.24 | Short Circuit Capability o000
E-2.25 | Bushing
High Voltage & Neutral
Terminal
To match VA rating plus
a. Rated Current overload
b, Insulation Class 15
¢. BIL in kV 110
d. Standard Used |EC 60137
e. Creepage length, mm 465
f. Color Brown
E-2.26 | Cooling
a, Cooling Medium Alr and Qil
h. Temperature
b.1 Temperature of
cooling air, notto 40°C
exceed
b.2 Average temperature
of the cooling air 3°C
E-2.27 | Temperature Indicator
a, Supply of dial type
winding temperature
indicator mounted on the Yes
transformer for top oif and
kot spot temperature
E-2,28 | Sudden Pressure Relay To be provided
E-2.29 | Taps 13.8 kV + 2x2.5%
E-2.30 | Transformer Protection As Shm 3{; ;hr::mgie
E-2.31 | Insulating Oil
a. Insulating Qil shall be
mineral oil in accordance Yes
with ASTM D3487
b. Additional Properties
b.1 Min. Flash Point, °C 145
(ASTM D92}
b.2 Pour point, max °C 40
(not higher than
b.3 iggsénatic, Viscosity at Max 12
b.4 Elect. Breakdown limit
(IEC 60156) Min. 30
c. Polychlorinated Biphenyls Yes
{PCBs) free
d, Oil Test Results shall be
submitted to NPC (PCB Yes
analysis and Electrical &
Physical Test)
E-2.32 | Weight of Oil, kg Manufacturer's Bata
E-2.33 | Total Weight, kg Manufacturer's Data
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NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
£-2.34 | Bimension Manufacturer's Data
- . Suitable for 100 mm?
E-2.35 | Ground Terminal Connection copper conductor
E-2.36 | Test Requirements
a. Cerified Design and Yes
Routine Test Reporls to
be submitted
b, Routine Tests to be Yes
Performed
c. Factory Acceptance Test Yes
{Routine) to be witnessed
by NPC Representative
d. Required No. of NPC 3
Persannel to witness the
Factory Acceptance Test
3.0 Generator Control and Protection Panel
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
E-3.1 Manufacturer By Suppter
Each GCPP to be supplied
shal be equipped with
metering, status, alarm and
E-3.2 trip indication light, Yes
synchronizing devices,
protection relays as shown
on the bid drawing
E-3.3 Class (indoor, outdoor) Indoor
E-3.4 Generator Circuit Breaker
a. Manufacturer By Supplier
b. Madel By Supplier
c. Continuous Current Rating Rereré?ai':;%e Line
. Molded Case Circuit
d. Construction Breaker
Compact with Electronic
e. Type Trip Unit and remote
contrel functions
f. sSymmetrical Current Referltj?aig%e Line
E-3.5 Enclosure Details
a. Protection Class IP 44
b. Metal Steel Sheet 2
Thickness, mm
c. Cabla Entrance Bottomn
d. Dimension (L x W x H), mm Refer to Bid Drawing
e. Weight, kg Manufacturer's Data
f. All materizls are non-
hygroscopic to  prevent Yes
fungus growth
g. The GCPP shall be Yes
provided w/ nameplate
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ITEM

DESCRIPTION

NPC SUPPLIER'S
REQUIREMENTS DATA

h. An outlinre drawing
showing details of the
GCPP enclosure including
its components as shown
on the bid drawing shall
be fumished 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

Ammeter

Included

Voltmeter

Included

Watt-Hour meter

Included

Power Factor Meter

Included

Frequency

Included

kW

Included

. KVAR

Included

Running Hour meter

Included

~|zta |~ |alo|o]le

Alternator Winding
Temperature

Included

S

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 abnomal
conditions during
operation of the system
including generator and
transformer  protective
davices

Inciuded

a.2.Detection of altemator
winding temperature

Included

b. Data Logger and Event
Recorder

Included

c. User Programmable Fault
Reports

Included

d. PLC Failure, Circuit Breaker
Status (On, OFF, Trip),
Engine Start/Stop, etc.

Yes

e. Other engine monitoring
required in M.2k of the
MW-TDS shall be included
in the GCPP

Yes

E-3.9

Synchronizing System

a. Synchronizing device for
Auto and manual
synchronizalion

Yes

b, GCPP shall be equipped
with protection relays to
provide signal and alarm to
protect the D/G set from
damage during fault

Yes
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BID DOCUMENTS

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

SECTION VI - TECHNICAL SPECIFICATIONS LuzP21212108e
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
The Supplier shall provide all
the required Generator
E-3.10 | Protection devices for the all Yes
the D/G set ratings as shown
on the Single Line diagram
E-3.11 | Test Requirement
a. Routine Testtobe Yes
Petformed
b. Certified Routine Test Yes
Reports to be Submitted
4.0 Station Service Transformer
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
E-4.9 Manufacturer By Supplier
E-4.2 Transformer Model By Supplier
Minimum Rated Capacity,
E43 | 4% pacity 15
E-4.4 No. of Phase One (1)
E-4.5 Rated Vollage
a. Primary, kV 7.97
b. Secondary, kV 0.24
E-4.6 Type of Cooling ONAN
Mineral Qil with its
electrical & chemical
characteristics is compliant
E4.7 | Type of OF with [EC and is
Polychlorinated Biphenyls
(PCB) free
T spetify 3-winding, 2- -
E-4.8 mﬁné,%ﬁgﬂnsﬁmgﬂ 2-winding
E-4.9 | Temperature
a. Ambient Temperature 40°C
t. Temperature Rise 65 °C
E-4.10 | Insulation Level
Nominal Veltage Level (kV)
a. H-Winding 7.97
b. X-Winding 0.24
Basic mpulse Leve! (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 Cne (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_ 7.97kV+2x25%
E-4.18 | Efficiency 97%
E-4.19 | Weight of oil, kg Manufacturer's Data
E-4.20 | Total Weight, kg Manufacturer's Data
Transformer mounting
E-4.21 | brackels including bolts, nuts, Included
ele.
VI.EW.57
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BID DOCUMENTS

SUPPLY, DELIVERY,

INSTALLATION,

TEST AND

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

SECTION VI — TECHNICAL SPECIFICATIONS LuzP21Z1210Se
NPC SUPPLIER'S
IVEM DESCRIPTION REQUIREMENTS DATA
£-4.22 | Test Requirements
a. Routine Test o be Yes
performed
b. Certified Routine Test Yes
Reports to be submitted
5.0 Power, Control & Instrumentation Cable
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
15 kV Power Cable
E-5.1 Manufacturer By Supplier
Continuous current camying
E-5.2 capacity of conductor at 80°C Manufacturer's Data
Qperating Temperature
E-5.3 Conductor Cross-Section, Refer to Single Line
" mm? Diagram
E-54 | Type of cable Singte Core
E-5.5 Conductor Material Annealed Copper
E-5.6 Max, Qutside Diameter, mm Manufacturer's Data
E-5.7 Conductor Shape Circular Stranded Wire
E-5.8 Conductor Material Annealed Copper
E-5.9 Insulation
a. Material Cross-llnl;;clj_ gg)yeth)ﬂene
b. Thickness, mm > 4.0
E-5.10 | Quter covering/Jacket
a. Material PVC Sheath Jacketing
b. Thickness, mm Manufacturer's Data
¢. Termite Protection Yes
Required
E-5.11 | Shielded (yes, no) Yes
a. Type of Shielding Copper Tape Screen
Provided with Filler and
€-5.12 | Binder Tape Yes
600 V Power, Instrumentation and Control Cable
E-5.13 | Manufacturer By Supplier
E-5,14 | Type
a. Power THHN/THWN-2
b. Control & Instrumentation Royal Cord
Continuogus current camying
E-5.15 | capacity of conductor at 75°C
Operating Temperature
Refer to Single Line
a. THHN/THWN-2 Disg ph
b. Royat Cord By Supplier
E-5.16 | Conductor Materiat Annealed Copper
Circular Stranded
E-5.17 | Conductor Shape Conductors
E-5.18 | Type of Insulation Lead Free, UL-listed PVC
Oil, Chemical and Abrasion
E-5.19 | Quter covering/Jacket Resistant Tough Polyamide
{Nylon)
Meets ASTM, UL 83 & 1063,
E-5.20 | and PNS 35 Specifications Yes
and requirements of PEC
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BID DOCUMENTS

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

SECTION VI - TECHNICAL SPECIFICATIONS LuzP21212105e
6.0 Bus Conductor and Hardware
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
Stranded Conductor Requirements
E-6.1 Manufacturer By Supplier
. X Aluminum Conductor Steel
E-6.2 Type designation Reinforced (ACSR)
E-6.3 Code Name By Supplier
. Refer to Single Line
E-6.4 Conductor size Diagram
E-6.5 Voltage Rating, kV 15
E-6.6 Ampacity, A 270
E-6.7 Outer Layers
a, Materlal Aluminum
b._Stranding No. 6
c. Calculated Cross-sectional '
Area, mm? Manufacturer's Data
d. Coefficient of Elongation Manufacturer’s Data
{rC)
E-6.8 Core
a, Material Aluminum Clad Steel
b. Stranding No. 1
¢. Caleulated Cross-sectional
Atea, mm? Manufacturer's Data
d. g?g;ﬁcrent of Elongation Manufacturer's Data
Conductor Coefficient of
E-6.9 Linear Expansion (°C) Manufacturer's Data
Conductor Hardware
E-6.10 | Tension Clamp
a. Type Bolted, U-Bolt
b. Material of Body Aluminum Alloy
E-6.11 { Connectors
wedge pressure clamp for
a, Type stranded conductor
conneclion
wedge pressure clamp for
b. :\n%le and J-connectors stranded caonductor
P connection
7.0 Grounding System
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
Grounding Grid Design Criteria
E-7.1 | Fault duration, sec. 3
Total fault level (line to
E-7.2 ground), kA 8
E-7.3 | Ground mat design resistance 5 Ohms (max.)
E-7.4 | Grounding connection Exothermic
Permissible temperature rise
E-7.5 | of grid copper conductor, °C 300
£-7.6 | Grid conductor
a. Manufacturer By Supplier
b. Minimum Size, mm? 100
. tin-annealed copper
c. Material stranded conductor {bare)
Bunal depth of grid conductor
E-7.7 | pelow finished grade, m 0.6
NATIONAL POWER CORPORATION VI-EW-59



B!D DOCUMENTS

SUPPLY, DELIVERY,

INSTALLATION, TEST AND

COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL
EQUIPMENT AND BALANCE OF PLANT FCR PALY DPP

SECTION V1 — TECHNICAL SPECIFICATIONS LuzP21212105e
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
Equipment Grounding
E-7.8 | Bonding Conductor (riser)
a. Manufacturer By Supplier
b. Size, mm? 100, 50 &22
tin-anneated copper
c. Matarial stranded conductor with
1.2 kV PVC Insulation
E-7.8 | Ground Rod
a. Marufacturer By Supplier
b. Typa Copper rod
¢. Diarneter, mm > 19 mm
d. Lenqgth/section, m >3m
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 19
Down Conductor
Insulated Copper
E-85 | Type Conductor
E-8.6 | Minimum Cross-Section Area 50 mm?
E-8.7 | Overall Diameter, mm Manufacturer's Dala
E-8.8 [ Insulatian Material PVC
E-8.9 [ Weight (kg/meter) Manufacturer's Data
Accessories
Support Pipe, Downlead
E-8.10 | Clamp, Terminal Lug, Guy Yes
Wire, PVC conduit, ete.
9.0 Automati: Circuit Recloser
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
E-9.1 Manutacturer By Supplier
E-9.2 Place of Manufacture By Supplier
Solid Dielectic
E-9.3 Type Vacuum Interrupter
E-9.4 Phase. 3
E-9.5 Rated Frequency, Hz 60
E-9.5 Nomirsal Rated Voltage, kV 138
E-9.7 Maximum Rated Voltage, kV By Supplie-
E-9.8 Rated Norma! Current (Min.) 800
E-9.9 CT Retio Multi-Ratio
Rated Symmetrical Interrupting
E-9.10 | oimrent gnrated Voltage 12kA
£-9.11 E:;:.d Short Time Current for 3 12 KA
E-9.12 | Rated Making Current (RMS) 12 kA
Rated 1 min. power frequency
E-9.13 | wilhstind between phase and S0 kV
earth (min.}
E-9.14 | Intem pting Medium Vacuum
MNATIONAL POWER CORPORATION VI-EW-G0



BID DOCUMENTS

SUPPLY, DELIVERY,

INSTALLATION, TEST AND

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

SECTION V1— TECHNICAL SPECIFICATIONS LuzP21Z212105e
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
. . oaliphatic e or
E-9.15 | Insulation Medium Cyd egufvalenstmxy
E-5.16 Rated Operating Sequence (total 4
’ number of trips/counts to lock out)
E-8.17 | Curmrent Sensing By Supplier
E-9.18 | Voltage Sensing By Supplier
Mechanical Life — minirmum
E-9.19 | number of close/open operations 20000
—without inspection
£-9.20 :mnB‘;:shing Creepage Distance 500 mm
Spare Control Cablnet/Panel to
E-921 | 0 provided Atleast 3
Min. length of umbilical (multl-
E9.22 | poreyeonio o be orov L Atleast 20 m
E-9.23 | AC Supply 230 Volts
E-2.24 | DC Supply
a. Voltage By Suppller
b, Make of Batleries By Supplier
Re-chargeable sealed
¢ Type \ead-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 By Supplier
after the loss of ac supply
Manual “Open-Close”
£.-9.26 | Functionality with Operator Hook To be provided
Stick
E-9.26 | Controller
Electronic type equipped
with advance protection,
metering, control and
E-9.27 | Type communlcation in an
Individual module
arranged within the
compartment
Protection Features
a, Directionat Overcurrent Yes
and Earth Fault Protection
b, Instantaneous/Time Yes
Overcumrent
¢, Under and Over Voltage Yes
d. Under and Over
Frequency (pick-up setting Yes
range of 45 - 65 Hz)
e. Cold Load Pick-up Element Yes
f. Inrush Restraint Element Yes
g. Auto Reclosing Element Yes
E-9.28 | Monitoring/Metering Funclions Yes
E-9.29 | Data Records
a. Sequence of Event (Up to Yes
5000 events can be stored)
b. Faultand Disturbance Yes
Records
¢. Load Profile Yes
E-9.30 | Communication Interface RS 232/RS 485
E-9.31 | No. of trips to lock-out Upto4
VI-EW-61
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BID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION,

TEST AND

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

SECTION VI - TECHNICAL SPECIFICATIONS LuzP21Z12108e
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
E-9.32 | Rated Duty Cycle 0-0.1s CO-15-CO-15-CO
2 Controller Cubicle Degree of
E-9.33 protection IP 65
Fault Indicator Type FLA3.1 for
E-9.34 | cverhead lines to be integrated To be provided
with the control cubicle
Buzzer Alamm Trip, Open/Close .
E-9.25 Alarm Indications To be provided
Bird Guard for insufation
E-9,36 | protection between the load side 6
and line side, Units
E-3.37 | Total Welght, kg By Supplier
Other Technical Reguirements
Programming {Configuration) and
Maintenance Human-Machine
£-9.38 | Interface equipped wf Operating Yes
and Configuration Editor Software
Program to be provided
PC Compatible Notebook
a. Type Computer
1. No. of Units to be supplied 1 per unit
b. Hardware
Latest available model on
1. Processor the time of award
2, Clock Frequency, Hz 2.0 (min.)
3. RAM Capacity, GB 8
4. Hard Disk Capacity, TB 1
5. Video RAM Dedlcatefn l2n5f5 Mbytes
6. Optical Drive OvVD + RW
7. Display 15" LCD Color Monitor
8. Audio System Built-in Stereo Speakers
9. DatalFax Modem 56 kBps (built-in)
¢. Software
Licensed Windows, pre-
installed with back-up
CDROM bundled with
1. Operating System latest version of MS
Office and reference
manuals
2. Communication Stack OSI-TCP/IP
3. Configuration Tools Prowdedc\:;: back-up
4. Testing, Maintenance and Provided with back-up
Diagnostic Software copy
d. Peripheral Connectivity
1x9-pin RS232 & 1x25-
pin ECP/EPP parallel
ports, 1xUSB, keyboard&
1. Communication Interface Mouse port, VGA port,
{}{e)} phone line-in,
microphone-in ports and
DC Jack for power
adapter
e. Keyboard 84/85 key with embedded
numeric key pad
i Mouse Buu't-m touch 'pad
pointing device
a. Power Adaptor 100 - 523 E\gfuulltlzrange
VI-EW-62
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BID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION,

TEST AND

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

SECTION VI - TECHNICAL SPECIFICATIONS LuzP21Z12105e
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
Li-ion battery pack 4-5hrs
h. Battery runrdown battery life with
APM
£-9.39 Operating and Configuration
’ Editor Software Program
a. Al' system software and
ccnfiguration editor software .
praggam including licenses To be provided
ard instruction manuals
E-9.40 | Test Fequirement
1. Design and Routine Tests Yes
Reports required

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 | Class {indoor, outdoor) Qutdoor
E-10.3 | Rated voltage, kV 15
E-10.4 | Nomiral system wollage, kV 13.8
E-10.5 | Frequancy, Hz 60
E-10.6 | BIL, K/ 110
E-10.7 | Ampeie Frame 100
E-10.8 | Interrupting Capacity, KA 10
E-10.9 | Fusslink
Unlversal buttonhead
a. Type deslgn
, Refer to Single Line
b. Curent Rating, A Diagrar,
E-10.10 | Lightn'ng Arrester
Meta! Oxide Varistor
a. Type (MOV), gapless
b. Ra‘ed frequency, Hz 60
¢. Nomninal system voltage, kV 13.8
d. Duy cycle voltage ({rating), 12
KVims
e. Madmum Continuous
Op2rating Voltage (MCQOV), for
the amesters having the 10.2
following duty cycle voltage, kV
ms
f. Noininal dischamge current, kA 10
g. Creepage distance, mm 485
h. Supporting  brackets,  bolts, Yes
nuts, ete.
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SUPPLY,

DELIVERY,

INSTALLATION, TEST AND

COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW
MODLULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

SECTION V1 — TECHNICAL SPECIFICATIONS LuzP21Z212105e
11.0 Kilowatt-Hour Demand Meter
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA

240V Single Phase Kilowatt-Hour Demand Meter
E-11.1 | Manufacturer By Suppfier
E-11.2 | Accuracy Class Class 0.3 or better
E-11.3 | Number of Phase 1
E-11.4 | Wime 2
E-11.5 | Voltage, V 240
E-11.6 | Cument Range Class 200
E-11.7 | Frequency, Hz 60
E-11.8 { Register Type LCD
E-11.9 | TOU {Time of Use) Programmable Ready
£-11.10| Soft Swilches Available
E-11.11 | LCD Usplay Programmatle
E-11.12 | Power Consumption By Suppfier

The Kilowatt-hour meter to be
E-11.13} provided is cetlified and Yes

approved by ERC
13.8kV Three Plhiase Kilowatt-Hour Demand Meter
E-11.14 | Manulacturer By Supplier
E-11.15 | Accunicy Class Class 0.3 or better
E-11.16 | Numb2r 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| Regisfer Type LCD
E-11.22 | TOU {Time of Usa) Programmable Ready
E-11.23 | Soft Swilches Available
E-11.24 | LCD Llisplay Programmable
E-11.25 | Powet Consumption Manufacturer's Data

The Filowatt-hour meter to be
E-11.26 | providad is cerlified and Yes

approved by ERC
E-11.27 | Metering Current Transformer

a. C-ass (indoor, outdoor) Cutdoor

b. Insulation type Full cast epoxy "esin

¢. Sacondary rated current for 5

all windings, A
. To be based on protection

d. CTratio and metering req%irements

e. Ascuracy class Class 0.3 or better

f. Buirden Manufacturer's Data

g. BLkV 110
E-11.28 | Metering Voltage Transformer

a. C ass {indoor, indocr) Qutdoor

b. Hghest continuous operating 15

voltage of VTs, KV

c. Nominal voltage of VT, kV 138

d. Rated secondary veltage, V 120

e. Insulation type Full cast epoxy -esin

f. A:curacy class Class 0.3 or better

g. Blirden Manufacturer's Data

h. BL,kV 110
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SUPPLY, DELIVERY, INSTALLATION,

TEST AND

COMMISSICNING OF 1 X 60 KW AND 2 X 100 KW
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

SECTION V11— TECHNICAL SPECIFICATIONS

LuzP21Z12105e

12,0 Spare Parts

ITEM

DESCRIPTION 2

NPC
REQUIREMENTS !

SUPPLIER'S
DATA

E-12.1

Generator Circuit Breaker for
Generalor Control & Protection
Panel

1 Set for 60 kW D/G Set &
1 Set for 100kW D/G Set

E-12.2

E-12.3

E-124

E-12.5

E-12.6

E-12.7

E-12.8

E-12.9

E-12.10

Notes:

1. Minimum requirements but the Supplier may increase the specified quantity if
found not sufficient. Additional spares consumed andfor required for any
repairs/replacement during the warranty period shall be provided by the Supplier at
no cost to NPC.

2.  The above list is preliminary which is subject to changes to conform with the final
design and model/brand of the proposed equipment {per manufacturer’s standard).

13.0 Switchyard Maintenance Tools

TEM

DESCRIPTION !

NPC
REQUIREMENTS

SUPPLIER'S
DATA

E-12.1

Telescopic Hot Stick with Tip
Lock Features,

Material: Epoxyglass

Minimum Length: 35 ft,

No. of Sections: 8

1 Set

E.12.2

Lineman's Rubber Gioves
Size: 14"
Maximum Usage: 17,000 Voits

2 Pairs

E-12.3

Lineman's Belt
Maximum Length:42"
Minimurm Length: 34"
D-to-D distance: 56 cm
Center Hole: 38"

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

SECTION VI = TECHNICAL SPECIFICATIONS LuzP21Z12108e
] NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
Positioning Strap, Nylon
. Maximum Length: 2.0m
E-12.4 Minimum Length: 1.3m 1Set
Adjustable Range: 0,7m
: Heavy Duty Hard Hat with strap
E-12.5 | (passed Safety Standard) 3Pes
E-12.6
E-12.7
E-12.8
E-12.9
E-12.10
Note:
1. Minimum requirements but the Supplier may increase the specified quantity if

found not sufficient. Additional spares consumed andfor required for any
repairs/replacement during the warranty period shall be provided by the Supplier at
no cost to NPC.

14.0 Job Site Cameras

NPC SUPPLIER'S
ITEM DESCRIFTION REQUIREMENTS DATA
E-13.1 | Manufacturer By Supplier
E-13.2 | Type Time-Lapse Camera
E-13.3 Quantity As specified in the
’ SOR/BOQ
Control Display Thin-Film-Transistor (TFT)
E-134 Liguid Crystat Display
{LCD}
E-13.5 Image Sensor Resolution Atleast 1.3
) Megapixel CMOS
E-13.6 View Angle At least 110 degrees
) viewing angle
E-13.7 | Stilt Image Resolution 1280 x 720
E-13.8 Time Lapse Interval 15 minutes/

’ User-programmable
E-13.9 Battery Type Standard AA or AAA Size
) Alkaline Batteries

Battery Life At least 120 days of

E-13.10 image recording
E-13.11 [ Additional Battery (Spare} To Be Provided
E-13.12 | Enclosure P64 compliant
E-13.13 | Storage Memory SDHC

E-13.14 | Storage Capacity 32G8

E-13.15 | Additional Storage Atleast Two (2)

’ {Spare) 3268 SDHC

NATIONAL POWER CORPORATION

VI-EW-66

LD



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL

EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP
SECTION VI - TECHNICAL SPECIFICATIONS LuzP21Z212105¢

EW-15.0 MEASUREMENT OF PAYMENT

Measurement of payment for all electrical works shall be based on the bid price
of each item as shown in the Schedule of Requirements, Section VII of the Bid
Documents. The cost of each item shall cover all works required and described
in the pertinent provisions of the specifications.
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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION,

TEST AND

COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW
MODULAR DIESEL GENSETS, ASSQCIATED ELECTRICAL
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

SECTION VI — TECHNICAL SPECIFICATIONS LuzP21212105e
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 VI-TDS(MW)-2
M-2.0 Fuel Consumption Form for Diese! Generator Sets VI-TDS(MW)-3
Annex Letter of Authorization and Guarantee Statement either from: 7) Attachment
A1 Original Equipment Manufacturer (OEM) or 2) Certification/ As Annex A.1
Agreement 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 60 kW and 100 kW
Prime Rated Power Diesel Generating Sets.
Annex “Diesal Generating Set (Engine + AC Generator) Performance Attachment
A2 Curve” @ Reference Site Conditions  issued by the| As Annex A.2
Manufacturer/Assemblerfintegrator (duly signed with full name} of the
Diesel Generatling Set Model/Type being offered.
Annex “Engine Performance Curve” @ Reference Site Conditions issued by Attachment
A3 the Diesel Engine Manufacturer or Diesel Generating Set As Annex A3
Manufacturer/Assembler/Integrator (duly signed with full name) of the
Diesel Engine Model/Type being offered.

DOCUMENTS TO BE SUBMITTED DURING POST QUALIFICATION BUT NOT

LIMITED TO:
M-3.0 Diesel Engine VI-TDS{MW)-5
M-4.0 Spare Parts { VI-TDS(MW)-6
M-4.1 | Spare Parts per Unit of 60 kW DG Set During the Warranty Period | VI-TDS(MW)-6
M-4.2 Spare Parts per Unit of 100 kW DG Set During the Warranty Period] VI-TDS(MW)-7
M-4.3 Spare Parts for the Total Units of 60 kW DG Set Supplied and to | VI-TDS(MW)-8
be Delivered at Paly DPP
M-4.4 | Spare Parts for the Tota! Units of 100 kW DG Set Supplied and to | VI-TDS(MW)-9
be Delivered at Paly DPP
M-5.0 Standard/Special Tools and Miscellaneous Tools VI-TDS{MW)-10
M-5.1 Standard/Special Tools for the Total Units of 60 kW and 100 kW VI-TDS(MW)-10
Generating Set Supplied and Delivered at Paly DPP
M-5.2 | Miscellaneous Tools to be Supplied and Delivered Paly DPP VI-TDS(MW)-11
NATIONAL POWER CORPORATION VI-TOS(MW)i
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATICN, TEST AND
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW

SECTION VI - TECHNICAL SPECIFICATIONS

MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z21210Se

TABLE OF CONTENTS (Cont’d.....)

SECTION

DESCRIPTION

PAGE

LIMITED TO:

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT

M-6.0

ISO 9001 Certificate of the Manufacturer/Assembler/Integrator
or equivalent for each of the Diesel Generating Set

M-7.0

Standard Certification of the proposed offered model of Diesel
Generating Set from any of the following internationally recognized
certifying body/organization:;

a) Canadian Standard Association (CSA)

b} Underwriter's Laboratories (UL)

c) Japanese Industrial Standards (JIS)

d) European Commission (CE)

e) Lloyd's Register (LR)

f)  Germanischer Lloyd {GL)

g) Niippon Kaiji Kyokai (NKK)

h) American Bureau of Shipping (ABS)

M-8.0

Power Derate Curves and Details or Certificate/Statement
from Diesel Generating Set's Manufacturer/Assembler/
Integrator that the proposed Diesel Engine-Generator Set have
no deration at Reference Site Conditions.

M-9.0

Manufacturet/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) Arrangement & Number of Cylinders

M-10.0

Technical Data for Engine and Auxiliaries

See Attached
Forms on page
VI-TDS(MW)-15

M-11.0

Supplier/Manufacturer/Assembler  Drawings, Brochures,
Instruction Manuals and other Documents as specified in
Clause GW-6.3 and other relevant Clauses of the Technical
Specifications

M-12.0

Photos of Nameplates (DG Set, Engine and Alternator) —
Submit & months prior to Test & Commissioning

M-13.0

Serial Nos. of DG Set, Engine and Alternatoer — Submit 5
months prior to Test & Commissioning

NATIONAL POWER CORPORATION

VI-TDS(MW-ii




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

SECTION VI — TECHNICAL SPECIFICATIONS LuzP21Z1210Se

PART Hl - 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



BID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION,

TEST AND

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

SECTICN V1 — TECHNICAL SPECIFICATIONS

LuzP21Z21210Se

M-1.0 DIESEL GENERATING (DG) SET AND ASSOCIATED
EQUIPMENT DATA SUMMARY
ITEM DESCRIPTION NPC S OATA
TE
REQUIREMENT 60 KW | 100 kW
M-1.1 | DG Set (Diesel Engine + AC Generator) Designed, manufactured and
{Prime Duty} * tested in compliance with the
latest version of the standards*
listed below, mounted on
heavy duty steel base frame
with  antivibration  pads
confaired in a sound
attenuated & weatherproof
enclosure
M-1.1.1 | Manufacturer/Assembler/Integrator of DG Set .
being offered By Supplier
M-1.1.2 | Brand Name of DG Set being offered By Supplier
M-1.1.3 | Model of DG Set being offered By Supplier
M-1.14 | DG Set Manufacturer/Assembler/integrators -
Experience, Year ? 5 {minimum)
M-1.1.5 | DG Set Guaranteed Prime Rated Power at 60 XW {minimum})
Reference Site Conditions & 0.8 Power Factor, kW 100 kW (minimum)
M-1.1.6 | DG set Guaranteed Fuel Rate at Required DG
Set Prime Power Output & Reference Site | 60kW: 0.32 (maximum)
Conditions, 100 % Rated Load, ikW-hr 100KW: 8.30 {maximum)
M-1.1.7 | Voltage, V 480 (£ 5%)
M-1.1.8 | Power factor 0.80 {minimum)
M-1.1.9 | Frequency, Hz 60
M-1.1.10 | No. of Phases, @ 3
M-1.1.11 | Rated Speed, RFM 1800
M-1.1.12 | Governor electronic
M-1.1.13 | Amangement & Number of Cylinders In- line & Multi-cylinder
M-1.1.14 | Maximum Sound Pressure Level @ 1- 85
meter distance, dBA
M-1.1.15 | Maximum Permissible NOx, mg/Nm® 2000 as NO,
M-1.1.16 | Maximum Permissible Sox, mg/Nm® 700 as SO,
M-1.1.17 | Maximum Permissible CO, mg/Nm® 500 as CO
M-1.1.18 | Particulates, mg/Nm® 200
M-1.1.19 | Factory Acceptance test Yes
M-1.1.20 | "Diesel Generating Set (Engine + AC Generator)
Performance Curve” @ Reference Site Conditions Tobe
issued by the ManufacturerfAssembler/integrator (duty | Submitted/Attachment as
signed with full name) of the Diesel Generating Set Annex A2

ModelType being offered.

NOTES: 1. * IEC 60034, IEC 60085, IEC60529, 1S0 9001, ISO 8528 and ISC 2046

2,  Guaranteed Fuel Consumption which is more than the sp

for refection of the equipment being offered.
3, Experience less than what Is required will be ground for refaction of the equipment being

ecified maximum value will be ground

offered.,
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VI-TDS(MW)-2
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BID DOCUMENTS

SUPPLY, DELIVERY,

INSTALLATION,

TEST AND

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

SECTION V1 - TECHNICAL SPECIFICATIONS

LuzP2121210Se

M-1.0 DIESEL GENERATING (DG) SET AND ASSOCIATED

EQUIPMENT DATA SUMMARY (Cont’d.....)
ITEM DESCRIPTION NPC SUPPLIER'S DATA
REQUIREMENT
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 | Modal/Type By Supplier
M-1.26 | Engine Prime Brake Power Qutput at Reference ‘
Site Conditions, kWm or BHP By Supplier
M-1.2.7 | “Engine Performance Curve” @ Reference Site
Conditions issued by the Diesel Engine Tobe
Manufacturer or Diesel Generating Set Submitted/Attachment
Manufacturer/Assembler/integrator (duly signed u mtf\ a; 3men
with full name) of the Diesel Engine Mode!/Type as Annex A.
being offered.
M-2.0 FUEL CONSUMPTION FOR DG SETS
A B** C D* E
DG Set Guaranteed DG Set Guaranteed
Prime Rated Power | Fuel Rate at Required Costof | o hgétci’; 1'Ye?:rucf st of
at Prime Rated Power & at Fuel hpur % c e i
Reference Site Reference Site © ° es:afe ( Ao:sBumg IOB’)
Conditions Conditions y XX
{Minimum Kw}) (liters/kilowatt-hour) (PhP/tr} (hrs) {PhP)
60 40.40 3,427
100 40.40 3,427
NOTES: % For evaluation Purposes: The estimated number of operating hours per
year is based on 16 hrs/day operation, 25 days PMS, 10% Cutages and
assumed 70% Utilization Factor.
*%  Write the Guaranteed Fue! 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
NATIONAL POWER CORPORATION VI-TDS(MW)-3
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSICNING OF 1 X 60 KW AND 2 X 100 Kw
MODULAR DIESEL GENSETS, ASSCCIATED ELECTRICAL
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

SECTION VI - TECHNICAL SPECIFICATIONS LuzP2121210Se

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 equal or superior to the requirements
specified by NPC.

3. The lists of Spares and Tools (Items M-4.1 to M-5.2) are preliminary and subject to
changes to conform with the final design and model/brand of the proposed equipment
(per manufacturer's standard).

The Bidder shall indicate "N/A" to the respective items in the said lists (Items M-4.1 to
M-52) if found not applicable to the brand/model of the proposed equipment.
However, NPC reserves the right to request the Supplier to provide the same or its
equivalent if it is determined as “deemed necessary or standard tool/inherent part or
optional item™ during the evaluation, checking and review/approval of the final lists to
be submitted by the Supplier during the Contract Stage at no cost to NPC.

4. Non submission of the above documents shall be a ground for disqualification.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI-TDS({MW)-4



BID DOCUMENTS

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

SECTION V1 ~ TECHNIGAL SPECIFICATIONS LuzP21Z1210Se
M-3.0 DIESEL ENGINE
NPC SUPPLIER’S
ITEM DESCRIPTION DATA
REQUIREMENT 60 kW | 100 kW
M-3.1 | DIESEL ENGINE
M-3.1.1 | 1. Manufacturer/Assembler By Supplier
2. Manufacturer's Experience, Year 10
M-3.1.2 | Place of Manufacture By Supplier
M-3.1.3 | Model/Type By Supplier
M-3.1.4 | Engine Prime Rated Brake Power at By Supplier
Reference Site Conditions, KkWm or BHP
M-3.1.5 | Number of Cylinders By Supplier
M-3.1.6 | Bore and Stroke, mm By Supplier
M-3.1.7 | Piston Displacement, L By Supplier
M-3.1.8 | Piston Speed, m/s By Supplier
M-3.1.9 | Engine Mean Effective Pressure, kg/cm? By Supplier
M-3.1.10 | Compression Ratio By Supplier
M-3.1.11 | Overall Dimension of Complete Unit, By Supplier
LxWxH, m
M-3.1.12 | Maximum Weight of Diesel Engine By Supplier
Generator Set on Skid, kg
M-3.1.13 | Heat Dissipation including (Generating By Supplier
set), kJ/hr
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPQORATION VI-TDS{MW)-5

M)




8ID BOCUMENTS

SUPPLY,

PELIVERY,

INSTALLATION,

TEST AND

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

SECTION VI ~ TECHNICAL SPECIFICATIONS

LuzP21Z212105e

M-4.0 SPARE PARTS
M-4.1 SPARE PARTS PER UNIT OF 60 KW DG SET DURING THE
WARRANTY PERIOD (Minimum Requirements as Specified in the
Technical Specifications and Manufacturer’s Standard and Recommended
Spare Parts) ***
MINIMUM SUPPLIERS
D TI PA .
ITEM ESCRIPTION RT NO QUANTITY** DATA
M-4.1a | Air Filter Element 6 pes/size
M-4.1b | Lube Qil Filter Element 30 pesisize
M-4.1¢ | Fuel Filter Element 15 pes/size
M-4.1d | Water Filter Element B pesfsize
M-4.1e | Fan Belt 3 pesisize
M-4.1f | Alternator Belt 3 pestsize
M-4.1g | Coolant 4 gallons
Expected spares to be
M-4.1h | consumed during the 1 lot
performance test
Other spare parts
M-4.1i | recommended by 1 lot
Manufacturer
M-4.1i.1
M-4.1i.2
M-4.1i.3
M-4.1i.4
M-4.11.5
M-4.11.6
M-4.1i.7
M-4.1i.8
M-4.11.9
M-4.11.10
NOTES:

* The above list is preliminary which is subject to changes to conform with the
final design and model/brand of the proposed equipment (per manufacturer’s
standard). Refer also to NOTE #3 of page VI-TDS (MW)-4.

*x Quantities may be increased depending on manufacturer's required
replacement intervals,

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(MW)-6

MY



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 1 X 60 KW AND 2 X 100 KwW
MCDULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

SECTION V| — TECHNICAL SPECIFICATIONS LuzP21Z212105e

M-4.2

SPARE PARTS PER UNIT OF 100 KW DG SET DURING THE
WARRANTY PERIOD (Minimum Requirements as Specified in the

Technical Specifications and Manufacturer’s Standard and Recommended
Spare Parts) ***

MINIMUM SUPPLIERS
ITEM DESCRIPTION PART NO.
QUANTITY** DATA
M-4.2a | Air Filter Element © pestsize
M-4.2b | Lube Qil Filter Element 30 pcs/size
M-4.2c | Fuel Filter Element 15 pesfsize
M-4.2d | Water Filter Element 6 pcs/size
M-4.2e | Fan Belt 3 pes/size
M-4.2f | Alternator Belt 3 pes/size
M-4.2g | Coclant 4 gallons
Expected spares to he
M-4.2h | consumed during the 1 lot
perforrnance test
Other spare parts
M-4.2i [ recommended by 1 lot
Manufacturer
M-4.2i.1
M-4.2i.2
M-4.21.3
M-4.2i4
M-4.2i.5
M-4.2i.6
M-4.2i.7
M-4.2i.8
M-4.2i.9
M-4.21.10
NOTES:

* The above list is preliminary which is subject to changes to conform with the
final design and model/brand of the proposed equipment (per manufacturer’s
standard). Refer also to NOTE #3 of page VI-TDS (MW3-4,

e Quantities may be increased depending on manufacturer's required
replacement intervals.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION mD VI-TDS{MW)-7



BID DOCUMENTS

SECTION VI — TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 1 X 60 KW AND 2 X 100 Kw
MCDULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

LuzP21Z21210Ss

M-4.3 SPARE PARTS FOR THE TOTAL UNITS OF 60 KW DG SET
SUPPLIED AND DELIVERED AT PALY DPP*

MINIMUM SUPPLIERS
ITEM DESCRIPTION PART NO. QUANTITY** DATA
M-4.3a | Fuel Injector Assembly 2 pes
M-4.3b | Top Overhauling Kit 1 sef
M-4.3c | Actuator 1 set
Jacket Water Pump
M-4.3d Repair Kit 1 set
M-4.36 k?tbe Gil Pump Repair 1 set
Fan Adaptor &
M-4.3f [ Accessories including 2 sets
Bearings
Rocker Gear Cover
M-4.3g Gasket 12 pcs
M-4.3h | Thermostat 1 set
M-4.3i | Lub Oil Pump Switch 1 set
. | Hot Water Temp.
M-4.3j Switch 1 set
M-4.3k E:rbocharger Repair 1 set
Exhaust Manifold
M-4.3| Bellow 1 set
M-4.3m | Magnetic Pick-up 1pc
Other spare parts
M-4.3n | recommended by 1 Lot
Manufacturer
M-4.3n.1
M-4.3n.2
M-4.2n.3
M-4.3n.4
M-4.2n.5
NOTES:

* The above listis preliminary which Is subject to changes to conform with the
final design and model/brand of the proposed equipment (per manufacturer's
sfandard). Refer also to NOTE #3 of page VI-TDS (MW)-4.

**  Quantities may be increased depending on manufacturer's required
replfacement intervals.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS{MW}-8
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BID DOCUMENTS

SUPPLY,

SECTION VI — TECHNICAL SPECIFICATIONS

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

LuzP2121210Se

M-4.4 SPARE PARTS FOR THE TOTAL UNITS OF 100 KW DG SET
SUPPLIED AND DELIVERED AT PALY DPP*

MINIMUM SUPPLIERS
ITEM DESCRIPTION PART NO. QUANTITY* DATA
M-4.4a [ Fuel Injector Assembly 2 pes
M-4.4b | Top Overhauling Kit 1 set
M-4.4¢c | Actuator 1 set
Jacket Water Pump
M-4.4d Repair Kit 1 set
M-4.4e klijtbe Oil Pump Repair 1 set
Fan Adaptor &
M-4.4f | Accessories including 2 sets
Bearings
Rocker Gear Cover
M-4.4g Gasket 12 pes
M-4.4h | Thermostat 1 set
M-4.4i | Lub Oil Pump Switch 1 set
. | Hot Water Temp.
M-4.4j Switeh 1 set
M-4.4k ;ﬁrbocharger Repair 1 set
Exhaust Manifold
M-4.4] Bellow 1 set
M-4.4m | Magnetic Pick-up 1pc
Other spare parts
M-4.4n | recommended by 1 Lot
Manufacturer
M-4.4n.1
M-4.4n.2
M-4.4n.3
M-4.4n.4
M-4.4n.5
NOTES:

* The above list is preliminary which is subject to changes to conform with the
final design and model/brand of the proposed equipment (per manufacturer's
standard). Refer also to NOTE #3 of page VI-TDS (MW)-4.

**  Quantities may be increased depending on manufacturer's required
replacement Intervals.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(MW)-9
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 1 X 60 KW AND 2 X 100 Kw
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

SECTION VI — TECHNICAL SPECIFICATIONS LuzP2121210Se
M-5.0 STANDARD/SPECIAL TOOLS AND MISCELLANEQUS TOOLS
M-5.1 STANDARD/SPECIAL TOOLS FOR THE TOTAL UNITS OF 60

KW AND 100 KW GENERATING SETS SUPPLIED AND
DELIVERED AT PALY DPP (Minimum Requirements as Specified in the
+
Technical Specifications & Manufacturer’s Standard/Recommended Tools)
NPC SUPPLIERS
ITEM DESCRIPTION REQUIREMENT |  DATA
M-5.1a | Portable computer (Minimum of intel 17 Processor,
16GB RAM, 500GB HDD, 2Ghz, 12°-13.2" screen
size & with the latest prednstalled windows
operaling system compatible with manufacturer's/
Supplier's software) needed in programming the
genset control setting {complete with licensed CD- 1 set
ROM drive dongles of genset control system} and
electronic/digital governing systemn including other
digital components that require exclusive programs
from the Manufacturer andfor Supplier with free
update throughout the operating life of the genset
M-5.1b | Puller, Cylinder Liner 1 set
M-5.1c | Puller, Generator Bearing 1 set
M-5.1d | Puller, Injector Sleeve 1 set
M-5.1e | Extractor, Valve Seat 1 set
M-5.1f | Extractor, Piston Ring 1set
M-5.1 Extractor, Valve Guide 1 set
M-5.1h | Extractor, Valve Spring 1 set
M-5.1i | Expander, Injector Sleeve 1 set
M-5.1j | Reamer, Injector Sleeve 1 set
M-5.1k | Calibrator, Injector (Range 0-600 bars) 1 set
M-5.11 | Feeler Gauge 1 set
M-5.1m | Special too!s for overhauling and re-assembly of 1 set
turbocharger
M-5.1n_| Cleaning nozzte for cleaning of turbocharger 1 set
M-5.10 | Special tools for maintenance and cleaning of 1 set
radiators and fans
M-5.1p | Mechanical Torgue Wrench with click type or dial type
torque measurement indicators for cylinder head, main 1 set
and guide bearing, connecting rod and all engine
components utilizing bolt and nut as locking medium
M-5.1q_| Injector timing gauge 1 pe.
M-5.1r | Standardfspecial tools necessary for overhauling and 1 set
re-assembly of engine which are not mentioned ahove
M-5.1s [ Other tools recommended by the Manufacturer 1 lot
NOTES: + Minimum requirements but the Supplier shall provide/include in the list ali the
necessary/standard tools required in the performance of normal maintenance and overhaul,
The above list is preliminary which is subject to changes to conform with the final design
and model/brand of the proposed equipment (per manufacturer's standard). Refer also to
NOTE #3 of page VI-TDS(MW)-4.
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION m VI-TDS{MW)-10



BID DOCUMENTS SUPPLY, DELIVERY,

INSTALLATION, TEST AND

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

SECTION VI — TECHNICAL SPECIFICATIONS

LuzP2121210Se

M-5.2 MISCELLANEOUS TOOLS TO BE SUPPLIED AND

DELIVERED AT PALY DPP *
NPC SUPPLIERS

ITEM DESCRIPTION REQUIREMENT |  DATA
M-5.2a | Hoist, hand chain, 2 tons capacity, 3 meters lift 1 unit
M-5.2b | Wrench, combination, 13 pcs/set 1 set
M-5.2c | Wrench, open, 8 pcs/set 1 set
M-5.2d | Wrench box, 7 pes/set 1 set
M-5.2e | Wrench, socket, 17 pcs/set 1 set
M-5.2f | Wrench, adjustable, chrome vanadium steel,

drop forged, fine polished, heavy duty, sizes: 8, 1 set

10 & 12"
M-5.2g | Wrench, pipe, forge steel, heavy duty, sizes: 12 1

g 14" set
M-5.2h | Wrench, torque, 0-500 Nm 1 pc.
M-5.2i | Plier, combination, sizes; 6, 7 & 8" 1 set
M-5.2i | Plier, long nose, sizes; 6 & 8" 1 set
M-5.2k | Screw driver, 6 pcs/set 1 set
M-5.2] | Vise, size 6" swivel type, pre drilled holes for 106

mounting Pe.
M-5.2m | Caliper, digimatic, measuring range: 0-150mm, 1 e

accuracy: +/- 0.02mm pe.
M-5.2n | Micrometer, outside deviation within: +/- 0.01 1 pe

mm, heavy duty pe-
M-5.20 | Drill, Electric, 13mm hammer drill, 220 V, 60

Hz, 710 W, 3.2a, reversible, with hammer, lock- 1 pc.

on button and kit box
M-5.2p | Bit, drill, 70 pcs/set, includes 3 position

ratcheting hand drive, brad point bits-wood, 1 set

twist drill bits - metal/iwood/plastic/masonry
M-5.29 | Grinder, angle, heavy duty, 220 V, 60 Hz, 750 1 set

W, 1200 rpm, single phase, variable speed
M-5.2r | Tester, Multi, Digital 1 pc.
M-5.2s | Meter, Clamp, Digital 1 pe.
M-5.2t | Tester, Megger (0-1000) 1 pc.
M-5.2u | Allen Wrench 1 set
M-5.2v | Hammer - ball & claw (2 pcs each type) 1 set

NOTES: + Minimum requirements but the Supplier shall provide/include in the list all the
necessary/standard tools required in the performance of normal maintenance and
overhaul. The above list is preliminary which is subject fo changes to conform with the
final design and model/brand of the proposed equipment (per manufacturer’s standard).

Refer also to NOTE #3 of page VI-TDS(MW)-4.

Name of Firm Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION m-‘)

VETDS{MW)-11




BID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATICN,

TEST AND

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

SECTION VI — TECHNICAL SPECIFICATIONS

LuzP21721210S5e

M-5.2 MISCELLANEOUS TOOLS TO BE SUPPLIED AND
DELIVERED AT PALY DPP (Cont'd.....)
NPC SUPPLIERS
ITEM DESCRIPTION REQUIREMENT |  DATA
M-5.2w | Filter Wrench 1 pc.
M-5.2x | Tongue & Grove Pliers (10"} 1 pc.
M-5.2y | Precision Screwdrivers (long type) 1 set
M-52z | Grease gun 1 pc.
M-5.2aa | Locker Cabinet with 6 compartment with lock 1 set
keys and ball rollers se
M-5.2bb | Tool box, heavy duty, 535mm x 250mm x 238
mm (or as required to contain all the 1 set
standard/special and miscellaneous Tools)
M-5.2cc | Other tools recommended by the Manufacturer 1 lot
M-5.2cc.1
M-52¢cc.2
M-5.2cc.3
M-5.2¢c.4
M-5.2cc.5

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 fist Is preliminary which Is subject fo changes to conform with the
final design and model/brand of the proposed equipment (per manufacturer's standard),

Refer also to NOTE #3 of page VI-TDS{MW)-4,

Name of Firm

Name & Signature of Representative

DCesignation

NATIONAL POWER CORPORATION

M)
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BID COCUMENTS SUPPLY, DELIVERY, INSTALLATICN, TEST AND
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

SECTICN VI — TECHNICAL SPECIFICATIONS LuzP21Z1210Se

PART Il - TECHNICAL DATA SHEETS
MW —~ MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING THE PROJECT
IMPLEMENTATION BUT NOT LIMITED TO:

(Sections M-6.0 to M-13.0)

NOTES

1. The Bidder shall complete this technical data sheet/documents and submit the filled-
up forms during the project implementation (during contract stage). The Bidder shall
use additional sheets as necessary for any other additional information following the
format shown herein or by reproducing the same.

2. The data required are technical features and characteristics of the Equipment to be
provided by the bidder. Bidder's proposal shall at least be equal or superior to the
requirements specified by NPC. The data provided shall be used as basis for
evaluation of brochures, drawings and other documents to be submitted for review
and approval during the project implementation.

3. All data and information shall be in English language.

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT
LIMITED TO:

SECTION DESCRIPTION PAGE

M-6.0 ISO 9001 Certificate of the Manufacturer/Assembler/Integrator
or 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)

c) Japanese Industrial Standards (JIS)

d) European Commission {CE)

e) Lloyd’s Register (LR)

f)  Germanischer Lloyd {(GL)

g) Niippon Kaiji Kyokai (NKK)

h) American Bureau of Shipping (ABS)

NATIONAL POWER CORPORATION m VI-TDS(MW)-13



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

SECTION V| - TECHNICAL SPECIFICATIONS

LuzP21Z21210Se

Contid.....
DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT
LIMITED TO: :
SECTION DESCRIPTION PAGE

M-8.0 Power Derate Curves and Details or Certificate/Statement from
Diesel Generating Set's Manufacturer/Assembler/ Integrator
that the proposed Diesel Engine-Generator Set have no deration at
Reference Site Conditions.

M-9.0 Manufacturer/Assembler/Integrator’'s General Data, Catalogue
and Brochures of modelitype of equipment offered and
published as standard products for the Diesel Generating Set which
contain the following information:
a) Manufacturer/Assembler
b) ModelType
¢} Prime Rated Power
d) Voltage
e) Power Factor
f) Frequency
g} Rated Speed
h) Arrangement & Number of Cylinders

M-10.0 | Technical Data for Engine and Auxiliaries See Attached

Forms on page
VI-TDS(MW)-15

M-11.0 | Supplier/Manufacturer/Assembler  Drawings, Brochures,
Instruction Manuals and other Documents as specified in
Clause GW-6.3 and other relevant Clauses of the Technical
Specifications

M-12.0 | Photos of Nameplates (DG Set, Engine and Alternator) —
Submit § months prior to Test & Commissioning

M-13.0 | Serial Nos. of DG Set, Engine and Alternator — Submit 5 months
prior to Test & Commissioning

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI-TDS{MW)-14




B!ID DOCUMENTS

SUPPLY, DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP
LuzP2121210Se

SECTION V] — TECHNICAL SPECIFICATIONS

M-10.0 DIESEL ENGINE
SUPPLIER’S
ITEM DESCRIPTION REQUIREMENT DATA
60 kW | 100 kW
M-10.1 | DIESEL ENGINE
M-10.1.1 | Fuel Rate at Required Prime Power Qutput &
Reference Site Conditions for DG Set
75 % Rated Load, LifkW-hr By Supplier
50 % Rated Load, LikW-hr By Supplier
25 % Rated Load, LilkW-hr By Supplier
M-10.1.2 | Number of Strokes 4
M-10.1.3 | Rotating Direction {Viewed from Flywheel By Supplier
Side)
M-10.1.4 | Required Time from Starting Signal to Rated By Supplier
Speed, min.
M-10.1.5 | Maximum Time from “Cold Condition” to By Supplier
Rated Speed w/ Load and w/o AC power
available for motor-driven auxiliaries, min.
M-10.1.6 | Heaviest part of DG set for maintenance, kg By Supplier
M-10.1.7 | Idling Speed Recommended, RPM By Supplier
M-10.1.8 | Duration of Idling (maximum), min. By Supplier
M-10.1.9 | Minimum Load @ Normmnal Speed, kW By Supplier
M-10.1.10 | Maximum Load @ Normal Speed, kW By Supplier
M-10.1.11 | Engine Heat Dissipation, kJ/hr By Supplier
M-10.1.12 | Engine Mechanical Efficiency, nm By Supplier
M-10-113 | Numerical Values for Power Adjustment By Supplier a= -
Parameters (Exponents) for high speed per m= m=
Table 2 of ISO 3046, 3, m, n, s = n=
M-10.1.14 | Expected Useful Life of Unit @ Prime Rated 10
Power, Year
Name of Firm Name & Signature of Representative Pesignation
NATIONAL POWER CORPORATION VI-TDS(MW}-15
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BID COCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 1 X 60 KW AND 2 X 100 KwW
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

SECTION VI - TECHNICAL SPECIFICATIONS LuzP21Z1210Se
M-10.0 DIESEL ENGINE (Contd.....)
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENT DATA

60 kW | 100 kW

M-10.2 | LUBRICATING OIL SYSTEM

M-10.2.1 | Total Lube Qil System Capacity, liters By Supplier
M-10.2.2 | Lube Qil Consumption of the Engine, g/kwhr By Supplier
M-10.2.3 | Lube Oil Pump Capacity, m°/hr By Supplier
M-10.2.4 | Lube Qil Filter Mesh, microns By Supplier
M-10.2.5 | Lube Oil Filter Type & Capacity Spin-On Full Flow
M-10.2.6 | Lube Gil Priming Pump Capacity, if By Supplier

applicable, m%hr

M-10.3 | STARTING SYSTEM

M-10.3.1 | Battery Capacity, AH By Supplier
M-10.3.2 | Starting Voltage, V 24 0r12
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 Pressure, mmH,O By Supplier
M-10.4.4 | Exhaust Pipe (nom. Diameter x length x By Supplier
weight), mm x mm x kg
M-10.4.5 [ Silencer (nom. Diameter x length x weight}, By Supplier
mm x mm x kg
M-10.4.6 | Exhaust Pipe Material, ASTM A 106 oras
required
M-10.4.7 | Silencer Material, ASTM A 106 oras
required
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION m VI-TDS(MW)-16




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

BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS LuzP21Z1210Se
M-10.0 DIESEL ENGINE (Cont'd.....)
NPC SUPPLIER’S
ITEM DESCRIPTION DATA
REQUIREMENT 60 kW | 100 kW
M-10.5 | INTAKE AIR SYSTEM
M-10.5.1 | Air Intake Flow (Free Air), m>/hr By Supplier
M-10.5.2 | Air Filter Type By Supplier
M-10.5.3 | Turbocharger Type By Supplier
M-10.5.4 | Turbocharger, RPM By Supplier
M-10.5.5 | Charge Air Cooler Type By Supplier
M-10.5.6 | Total Air Flow Required for Ventilation & By Supplier
Combustion, m>/hr
M-10.6 COOLING SYSTEM (Coolant for initial filling shall be provided By Supplier per
] Engine)
M-10.6.1 | Total Cooling Water Capacity, Liters By Supplier
M-10.6.2 | Cooling Water Pump Capacity, m*/hr By Supplier
M-10.6.3 | Jacket Water Pump Capacity, m/hr By Supplier
M-10.6.4 | Radiator Fan Air Flow, m/hr By Supplier
M-10.6.5 | Radiated Heat to Ambient, kw/hr By Supplier
M-10.6.6 | Expansion Tank Capacity and Elevation, if By Supplier
applicable, liters and m.
M-10.6.7 | Radiator Dimensions By Supplier
{Ixwxh), m :
M-10.6.8 | Core Material Aluminum
M-10.6.9 | Recommended cooling water properties such
as ph, hardness, TDS, etc,, ASTM
PH Value, ppm By Supplier
Total Hardness By Supplier
TDS, ppm By Supplier
Chloride By Supplier
Sulfate, ppm By Supplier
Silica, mgfl By Supplier
Iron, ppm By Supplier
Conductivity, uS/em By Supplier
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VI-TOS(MW)17
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BID DOCUMENTS

SUPPLY, OELIVERY,

INSTALLATION, TEST AND

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

SECTION V! = TECHNICAL SPECIFICATIONS LuzP2121210Se

M-10.0 DIESEL ENGINE (Cont’d.....)
NPC SUPPLIER’'S
ITEM DESCRIPTION DATA
REQUIREMENT 60 KW | 100 kW

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, microns Spin-On Full Flow
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),m
M-10.7.8 | Fuel Tank Plate Material, ASTM A 36
M-10.7.9 | Fuel Tank Shell Thickness, mm 5 (minimum})
M-10.7.10 | Structural Steel Supports Included
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(MW)-18
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BID DOCUMENTS

SUPPLY, DELIVERY,

INSTALLATICN,

TEST AND

COMMISSIONING OF 1 X 60 KW AND 2 X 100 KW
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL
EQUIPMENT AND BEALANCE OF PLANT FOR PALY DPP

SECTION V1 - TECHNICAL SPECIFICATIONS LuzP21Z21210Se
M-10.0 DIESEL ENGINE (Contd.....)
NPC SUPPLIER’S
ITEM DESCRIPTION DATA
REQUIREMENT 60 KW | 100 kW
M-10.8 ENCLOSURE (Weatherproof &
) Soundproof)
M-10.8.1 | Manufacturer By Supplier
M-10.8.2 | Max, Sound Pressure Level @ 1-m distance, 85
dBA
M-10.8.3 | Dimensions (L x W x H), m By Supplier
M-10.8.4 | Enclosure Walls Thickness, mm 2 minimum
M-10.8.5 | Enclosure Roof Thickness, mm 2 minimum
M-10.8.6 | Enclosure Material, ASTM A 36
M-10.8.7 | Insulation Material 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, Auxiliaries & By Supplier
Enclosure), kg
M-10.9 | ENGINE METERING AND INDICATION
M-10.9.1 | RPM Meter (RPM) * Included
M-10.9.2 | Hours Run Counter (hours) * Included
M-10.9.3 | oy Pressure (kg/cm?) * Included
M-10.9.5 | Cooling Water Temperature (°C) * Included
M-10.9.6 | Cylinders Exhaust Gas Temperature (°C) Optional
M-10.9.7 | Battery Voltage, V Included
M-10.9.8 | Ready to Start Included
M-10.9.9 | Remote Control Position Indication Included
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VI-TDS(MW)-19
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BID DOCUMENTS

SUPPLY, DELIVERY,

INSTALLATION, TEST AND

COMMISSIONING OF 1 X 60 KW AND 2 X 100 Kw
MODULAR DIESEL GENSETS, ASSOCIATED ELECTRICAL
EQUIPMENT AND BALANCE OF PLANT FOR PALY DPP

SECTION V] — TECHNICAL SPECIFICATIONS

LuzP2121210Se

M-10.0 DIESEL ENGINE (Cont'd.....)

SCRIPTION NPC SUI;I}'!‘&R'S
ITEM DE
REQUIREMENT 60 KW | 100 KW

M-10.10 | ENGINE PROTECTION AND ALARM
M-10.10.1 | Engine Overspeed Included
M-10.10.2 | Lube OQil Pressure Low Included
M-10.10.3 | Lube Oil Temperature High Included
M-10.10.4 | Cooling Water Temp. High Included
M-10.10.5 | Cooling Water Temp. Low Optional
M-10.10.6 | Fuel Day Tank Level High Included
M-10.10.7 | Fuel Day Tank Level Low Included
M-10.10.8 | Battery Voltage High Included
M-10.10.9 | Battery Voltage Low Included
M-10.10.10 | Failure to Crank Included
M-10.10.11 | Overcrank Included
M-1010.12 | Annunciator Window with Common Audio Included

alarm
M-10.11 | HUMAN MACHINE INTERFACE

CONTROL
M-10.11.1 Manual StarUStop * Included
M-10.11.2 | Auto/Remote Start Included
M-1011.3 | Test Run Auto Included
M-10.11.4 Emergency Stop * Included
M10.11.5 | Alpha/Numeric Screen Included
M-10.11.6 | Discrete Status Indicators Included
M-10.417 | Fault Reset Included

NOTE: * These monitoring/control points shall also be provided at DG Set Enclosure-mounted

panel with viewing window

Name of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION m)

VI-TDS(MW)-20




SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 1 X 60 kW & 2 X 100 kW MODULAR
DIESEL GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT
AND BALANCE OF PLANT FOR PALY DpPp

BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS LuzP2121210Se
I PART Il - TECHNICAL DATA SHEETS
EW- ELECTRICAL WORKS
TABLE OF CONTENTS

SECTION DESCRIPTION PAGE
DOCUMENTS TO BE SUBMITTED DURING BID OPENING VI-TDS(EW)-1

E-1.0 AC Generator VI -TDS{EW)-2

E-2.0 Generator Transformer VI -TDS(EW)-2
DOCUMENTS TO BE SUBMITTED DURING POST QUALIFICATION
but not limited to: VI -TCS(EW}-3
Reference for the Approval of Manufacturer's Brochures!Drawing«;}

' E-3.0 Generator Control and Protection Pane! VI -TDS(EW)-4
E-4.0 Station Service Transformer VI -TDS(EW)-4
E-5.0 Power, Control and Instrumentation Cables VI -TDS(EW)-4
E-6.0 Bus Conductor VI -TDS(EW)-5
E-7.0 Grounding System VI -TDS(EW)-5
E-8.0 Lightning Protection System VI -TDS(EW)-6
E-9.0 Automatic Cireuit Recloser VI -TDS(EW)-6
E-10.0 | Fuse Disconnect Switch with Lightning Arrester Combination | Wi -TDS(EW)-6
E-11.0 Kilowatt-Hour Demand Meter VI -TDS(EW)-7
E-12.0 Spare Parls VI -TDS(EW)-8
E-13.0 [ Switchyard Maintenance Tools VI -TDS(EW)-8

NATIONAL POWER CORPORATICN ..
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BID DOCUMENTS

SECTION VI~ TECHNICAL SPECIFICATIONS

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

LuzP21212105e

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 She

Bid Proposal.

2, Deviation from the requirements indi

ground for disqualification.

ets shall be filled-out and to be submitted with the

cated in the Technical Data Sheets shall he

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,

Narme of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATICN
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BID DOCUMENTS

SUPPLY, DELIVERY,

INSTALLATION, TEST AND

COMMISSIONING OF 1 X 60 kW & 2 X 100 kW MODULAR
DIESEL GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT
AND BALANCE OF PLANT FOR PALY DPP

SECTION VI - TECHNICAL SPECIFICATIONS LuzP2121210Se
E-1.0 AC GENERATOR
ITEM DESCRIPTION NPC SUPPLIER'S DATA
REQUIREMENTS
E-1.1 Manufacturer By Supplier
E-1.2 Place of Manufacture By Supplier
E-1.3 Generator Model By Supplier
Rotating Field Synchronous
E-1.4 Type AC Generator, PMG Type
with AVR
E15 | 0 Ao Saor | 008100
E-1.6 Duty/ Operation Continuous
E-1.7 Overload Capability 10% of rated power output
E-1.8 Rated Voltage, V 480
E-1.9 Frequency, Hz 60
E-1.10 No. of Phase 3
E-1.11 Winding Pitch 213
E-1.12 Rated Speed 1800
Class H shall be used for
E-1.13 Insulation Class bath the armature and field
windings
E-1.14 | Temperature Rise Class F at rated load
E-2.0 GENERATOR TRANSFORMER
ITEM DESCRIPTION NPC SUPPLIER'S DATA
REQUIREMENTS
E-2.1 Manufacturer By Supplier
E-2.2 Place of Manufacture By Supplier
E-2.3 Transformer Model By Supplier
Minimum Rated Capacity,
E24 | mm pacity 75 & 150
E-2.5 No. of Phase 3
E-2.6 Rated Voltage
a. Prmary, kV 0.48
b. Secondary, kV 138
Transformer Guaranteed
E-2.7 Losses at Rated kVA, Voliage,
Frequency and Temperature
a. No-Load Losses, Watts By Supplier
b. Load Losses, Walts By Supplier
¢. Tolal Losses {a+b), Waits By Supplier
Narne of Firm Name & Signature of Representative Designation
NATIONAL POWER CORFORATION VI-TOS (EW)-2



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 1 X 60 kW & 2 X 100 kW MODULAR
DHESEL GENSETS, ASSOCIATEDR ELECTRICAL EQUIPMENT
AND BALANCE OF PLANT FOR PALY DPP

SECTION V1 = TECHNICAL SPECIFICATIONS LuzP21212105e

PART Il
TECHNICAL DATA SHEETS

EW - Electrical Works
SECTION E-3.0 - E-13.0

Documents to be Submitted during the Post Qualification
but not limited to:
(Reference for the Approval of Manufacturer’s Brochures/Drawings)

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
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BID DOCUMENTS

SUPPLY,

DELIVERY, INSTALLATION,

TEST AND

COMMISSIONING OF 1 X 60 kW & 2 X 100 kW MODULAR
DIESEL GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT
AND BALANCE OF PLANT FOR PALY DPP

SECTION Wi - TECHNICAL SPECIFICATIONS LuzP2121210Se
E-3.0 GENERATOR CONTROL & PROTECTION PANEL
ITEM DESCRIPTION NPC SUPPLIER'S DATA
REQUIREMENTS
E-3.1 Manufacturer By Supplier
E-3.2 Generator Circuit Breaker _ Molded Case
a.  Manufacturer By Supgplier
b. Model By Supplier
¢. Continuous Current Refer to Single Line
Rating Diagram
E-4.0 STATION SERVICE TRANSFORMER
ITEM DESCRIPTION NPG SUPPLIER'S DATA
REQUIREMENTS
E-4.1 Manufacturer By Supplier
E-4.2 Transformer Modef By Supplier
Minimum Rated Capacity,
E-4.3 KVA 15
E-4.4 No. of Phase Cne {1)
E-.5 Rated Voltage
a. Primary, kV 197
b. Secondary, kV 0.24
E-5.0 POWER, CONTROL & INSTRUMENTATION CABLE
ITEM DESCRIPTION NPC SUPPLIER’S DATA
REQUIREMENTS
15 kV Power Cable
E-5.1 Manufacturer By Supplier
Continuous  current camying
E-5.2 capacity of conductor at 90C Manufacturer's Data
QOperating Temperature
E-5.3 gg:;ductor Cross-Section, 30
E-5.4 Conductor Material Annealed Copper
: . . Cross-linked polyethylene
E-5.5 Insulation Material (XLPE)
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VI-TDS (EWK4




BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATICN, TEST AND
CCMMISSIONING OF 1 X 60 kW & 2 X 100 kw MODULAR
DIESEL GENSETS, ASSOCIATED ELECTRICAL EQUIPMENT
AND BALANCE OF PLANT FOR PALY DPP

SECTION VI~ TECHNICAL SPECIFICATIONS LuzP21Z21210Se

NPC ’
ITEM DESCRIPTION REQUIREMENTS SUPPLIER'S DATA

600 V Power, Control and Instrumentation Cable

E-5.6 Manufacturer By Supplier
E-5.7 Type
a. Power THHN/THWN-2
b. _Control & Instrumentation Royal Cord

Continuous cument carrying
E-5.8 capacity of conductor at 75°C
Operating Temperature

3. THHN/THWN-2 Refer to Single Line Diagram
b. Rayal Cord By Supplier
E-5.9 Conductor Material Annealed Copper

E-6.0 BUS CONDUCTOR

NPC

ITEM DESCRIPTION REQUIREMENTS SUPPLIER'S DATA
E-6.1 Manufacturer By Supplier
: Aluminum Conductor Steel
E-6.2 Type designation Reinforced (ACSR)
E-6.3 Conductor size Refer to Single Line Diagram
E-6.4 Ampacity, A 270 |
E-7.0 GROUNDING SYSTEM
ITEM DESCRIPTION NPC SUPPLIER'S DATA
REQUIREMENTS
E-7.1 Grounding connection Exothermic
Permissible temperature rise
E-7.2 of grid copper conductor, °C 300
E-7.3 Grid conductor
a. Manufacturer By Supplier
b. Minimum Size, mm? 100
. tin-annealed copper
¢. 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
h. Diameter, mm > 19 mm
c. Length/section, m >3m
Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS

S