REPUBLIC OF THE PHILIPPINES
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BID DOCUMENTS
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COMMISSIONING OF 4XS0 KW & 2X25 KW MODULAR
DIESEL GENERATING SETS AND  ASSOQCIATED
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SECTION |

INVITATION TO BID
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National Power Corporation
INVITATION TO BID
PUBLIC BIDDING - BCS 2023-0359

1. The NATIONAL POWER CORPORATION (NPC), through its approved Corporate Budget
of CY 2023 intends to apply the sum of (Please see schedule below) being the Approved Budget
for the Contract (ABC) to payments under the contract. Bids received in excess of the ABC shall be

automatically rejected at Bid opening.

. Bid
PR Nos./PB Ref No. & - Pre-bid - ABC/ Amt. of
Description Similar Contracts Conference S;"g::ﬁ?.:;n Bid Docs
Supply, Delivery,
Installation, Test and
Commissioning  or
SO-0PD22-023 / Construction of
PB230822-CM00229 Power Facilities,
Instailation, Test and
Supply, Delivery, Installation, | Commissioning  of
Test and Commissioning of 4 x (':Penr::erator Diesel | 10 ;)tj?%ust 22 2%l$gaust P 23,888,100.00 /
59"‘” & 2 x 25kW MOfiuIar Transformer” with 9:30 AM. 9:30 AM. P 25.000.00
Diesel Gensets and Associated generator capacity of
Electrical Equipment for | at least 50kW Prime
Hilabaan, Sta. Monica and | or Continuous Power
Tikling DPP under Package 37 |and its associated
Power Transformer
of at least 75 kVA
rating
S0-OPD23-008 /
PB230822-CM Design, Supply,
Delivery, Installation,
Desion,  Supply, Delivery, | fo8t = and| 10August | 22August | g 0 c0ooe
Installation, ~ Testing  and | SOMMissioning of a | 2023 2023 | B 25.000.00
e .. {Solar PV  Power| 9:30 AM. 9:30 A.M.
Commissioning  of Maripipi Plant of at least
Island Solar PV-Diesei Hybrid 100kWp
System (with ESS)
Supply, Delivery,
Installation, Test and
SO-0OPD23-011 / Commissioning or
PB230822-JD00230 Construction ~ of
Power Fagcilities,
. X Installation, Test and
?uptply, dDegvery,. Ir'astafllatlon,f Commissioning of
est an ommissioning  of | s Diesel | 10 August 22 August
Four (4) Units of Diesel | Generator - 202% 202% ;%ggg.gg&om
Gensets for Sibolo DPP and | Transformer”  with | 9:30 AM. 9:30 AM. A
Guiwanon DPP in Western | Generator capacity of
Visayas including its Associated ﬁ: ](eizrs'ntti:t?otv: Ifg\la:;?r
Electrical Equipment under and Associated
Package 31 Power Transformer
of at least 50 kVA
rating
Venue: Kaiiao Function Room, NPC Bldg. Diliman, Quezon City
AFG-LOG-002.F03
Rev.No.0
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Invitation to Bid - BCS 2023-0359

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

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

Delivery Period / Contract
Duration

PR Nofs. / PB Ref No/s.

Two Hundred Seventy (270)

S0O-0PD22-023 Calendar Days

Fifteen (15) Years

Two Hundred Fifteen (215)

SO-0PD23-008 Calendar Days Ten (10) Years
Two Hundred Forty (240) .
S0O-0PD23-011 Calendar Days Fifteen (15) Years

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

Bidding is restricted to Filipino citizens/sole proprietorships, partnerships, or organizations with at least
sixty percent (60%) interest or outstanding capital stock belonging to citizens of the Philippines, and to
citizens or organizations of a country the laws or regulations of which grant similar rights or privileges to
Filipino citizens, pursuant to RA 5183,

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.

. A complete set of Bidding Documents may be acquired by interested Bidders from the given address and

website(s) and upon payment of the applicable fee for the Bidding Documents, pursuant to the latest
Guidelines issued by the GPPB. Bidding fee may be refunded in accordance with the quidelines based on
the grounds provided under Section 41 of RA. 9184 and its Revised IRR.

. 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 shall
be 3-ply surgical or KN95 mask type.

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

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

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

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

AFG-LOG-002.F03
Rev.No.0
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Invitation to Bid - BCS 2023-0359

9. Bid opening shall be on Kafao 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 liability to the affected bidder or
bidders.

11. For further information, please refer to:

Bids and Contracts Services Division,
Logistics Department

BIR Road cor. Quezon Avenue

Diliman, Quezon City

Tel Nos.: 8924-5211 and 8921-3541 local 5564/5211
Fax No.: 8922-1622

Email: besd@napocor.gov.ph /

12. You may visit the following websites:

For downloading of Bidding Documents: https:!!www.napocor.gov.phfbcsdibids.php

46 0"“-‘-‘-9/2{
REAE B. BARRUELA

Vice President, Small Power Utilities Group and
Chairman, Bids and Awards Committee

AFG-LOG-002.F03
Rev.No.D
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR
DIESEL GENERATING SETS AND  ASSOQCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37
VisP2221432Se

SECTION li

INSTRUCTIONS TO
BIDDERS
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4 X 50KW & 2 x 26KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DFP UNDER PACKAGE 37

SECTION Il = INSTRUCTIONS TO BIDDERS VisP22Z214328e

SECTION Il - INSTRUCTIONS TO BIDDERS
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4 X 50KW & 2 x 25KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPP UNDER PACKAGE 37

SECTION il ~ INSTRUCTIONS TO BIDDERS VisP22Z1432Se

SECTION Il - INSTRUCTIONS TO BIDDERS
Scope of Bid

The National Power Corporation (NPC or NAPOCORY) wishes to receive Bids for the
SUPPLY, DELIVERY, INSTALLATICN, TEST AND COMMISSIONING OF 4 X 50KW
& 2 x 25KW MODULAR DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA AND TIKLING DPP
UNDER PACKAGE 37, with identification number VisP22Z1432Se.

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 Spzcifications).

2. Funding Information

2.1. The GOP through the source cf funding as indicated below for CY 2022 in the
amount specified in the Invitation to Bid.

2.2. The source of funding is the Curporate 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 shail be applicable only
to the ongoing posting, advertisement, or IB by the BAC through the issuance of a
supplemental or bid bulletin.

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

4. Corrupt, Fraudulent, Collusive, and Coercive Practices

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

5. Eligible Bidders

NATIONAL POWER CORPORATION m W-ITB-1



BID DPOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 4 X SDKW & 2 x 25KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPP UNDER PACKAGE 37

SECTION il - INSTRUCTIONS TO BIDDERS VisP22Z1432Se

8.

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 certification from the relevant
government office of their country stating that Filipinos are allowed to participate
in their government procurement activities for the same item/product. The said
certification shall be validated during the post-qualification of bidders.

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

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

Origin of Goods

There is no restriction on the origin of goods other than those prohibited by a decision
of the UN Security Council taken under Chapter VII of the Charter of the UN, subject to
Domestic Preference requirements urder 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 rraximum 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 criteriz 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 wera the Supplier's own acts, defaults, or negligence,
or those of its agents, servants, or workmen.

Pre-Bid Conference

NATIONAL POWER CORPORATION
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 4 X 50KW & 2 x 25KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPP UNDER PACKAGE 37

SECTION Il - INSTRUCTIONS TO BIDDERS VisP22Z21432S5e

10.

1.

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 Bicding Documents

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

Documents comprising the Bid: Eligibility and Technical Components

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

10.2. The Bidder's SLCC as indicated in ITB Clause 5.3 should have been completed

within Fifteen (15) Years prior to the deadline for the submission and receipt of
bids.

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

10.4. The Statement of the bidder's Single Largest Completed Contract (SLCC)
(NPCSF-GOODS-03) and List of all Ongoing Government & Private Contracts
Including Contracts Awarded hut 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 preferencz 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 1B shall not be
accepted.

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

NATIONAL PCWER CORPORATION
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4 X 50KW & 2 x 25KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPP UNDER PACKAGE 37

SECTION Il - INSTRUCTIONS TO BIDDERS VisP22Z1432Se

12. Bid Prices

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

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

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

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

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

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

i. Uniess 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,

i, 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 BD'S, which shall be not less than the percentage of
the ABC in accordance with the schedule in the BDS

14.2. The Bid and bid security shall bz valid for One Hundred Twenty (120) calendar
days from the date of opening of bids. Any Bid not accompanied by an acceptable

bid security shall be rejected by the Procuring Entity as non-responsive.
15. Sealing and Marking of Bids

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

m D ,~ -. II-ITB-4
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81D DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 4 X 50KW & 2 x 25KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA, MONICA
AND TIKLING DPP UNDER PACKAGE 37

SECTION Il — INSTRUCTIONS TO BIDDERS VisP2221432S5e

16.

17.

18.

19.

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

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

Deadline for Submission of Bids

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

Opening and Preliminary Examination of Bids

17.1. The BAC shall open the Bids in public at the time, on the date, and at the place
specified in paragraph 9 of the IB. The Bidders’ representatives who are present
shall sign a register evidencing their attendance. In case videoconferencing,
webcasting or other similar techinologies 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 28 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

18.1.  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.

19.3. The descriptions of the lots or items shall be indicated in Section VI (Technical
Specifications), although the ABCs of these lots or items are indicated in the
BDS for purposes of the NFCC computation pursuant to Section 23.4.2.8 of the

NATIONAL POWER CORPORATION
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BIO DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 4 X S0KW & 2 x 25KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPP UMDER PACKAGE 37

SECTION Ii — INSTRUCTIONS TO BIDDERS VisP22Z14325e

20.

21.

19.4.

19.5.

2016 revised IRR of RA No. 9184. The NFCC must be sufficient for the total of
the ABCs for all the lots or itemis 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 ils NFCC computation, ali 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 returns filed and paid
through the BIR Electronic Filing and Payment System (eFPS) and other
appropriate licenses and permits required by law and stated in the BDS.

Signing of the Contract

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.

NATIONAL POWER CORPORATION
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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
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SECTION Il

BID DATA SHEET
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BID BOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 4 X 50KW & 2 x 25KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPP UNDER PACKAGE 37

SECTION Ill - BID DATA SHEET VisP2221432Se

SECTION Il - BID DATA SHEET

ITB
Clause

5.3

For this purpose, similar contracts shall refer to Supply, Delivery, Installation,
Test and Commissioning or Construction of Power Facilities, Installation, Test
and Commissioning of “Unit Diesel Generator — Transformer” with generator
capacity of at least 50 kW Prime or Continuous Power and its associated Power
Transformer of at least 75 kVA rating.

For clarity, the Diesel Generator stated herein should be directly connected to
the Power Transformer.

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

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

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

7.1

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

10.4

The list of on-going contracts (Form No. NPCSF-GOODS-02) shall be supported

by the following documents for each on-going contract to be submitted during
Post-Qualification:

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

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

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

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

1. Contract/Purchase Order

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

NATIONAL POWER CORPORATION
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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.

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 to M-3.0, Annex A.1 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 be complying with the technical
specifications, shall not be replaced and must be the same items to be
delivered/installed/used during the contract implementation. Any proposed
changes/replacement of said items may be allowed on meritorious reasons
subject to validation and prior approval by NPC.

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

12

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

14.1

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

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

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

NATIONAL POWER CORPORAYION
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19.3

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

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

DESCRIPTION ABC (PhP)

a. Generating Set(s) 8,919,100.00
b. Power Transformers 3,363,100.00
c. Other Mechanical Works 2,201,000.00
d. Other Electrical Works 1,677,400.00
e. Civil and Architectural Works 1,843,900.00
f. Spare Parts 4,109,700.00
g. Miscellaneous Work 1,773,900.00

TOTAL ABC 23,888,100.00

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

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

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

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

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

Certification coming from the project owner/client that the performance is
satisfactory as of the bidding date for all ongoing contracts stated in Form
NPCSF-GO0ODS-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

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

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

Drawings and documents to be submitted during post-qualification process
Sections M-4.0 to M-5.0, Annexes A.2 and A.3 for Mechanical Works and
Sections E-3.0 to E-9.0 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 Coniract.

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
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conducted. The Procuring Entity shall notify the Supplier in writing, in a timely manner,
of the identity of any representatives retained for these purposes.

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

5. Warranty

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

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

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

6. Liability of the Supplier

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

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

GCC
Clause

1 Delivery and Documents —

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

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

For Goods supplied from within the Philippines

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

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

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

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

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

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

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

For Goods supplied from abroad:

Upon shipment, the Supplier shall notify the Procuring Entity and the insurance
company by e-mail the full details of the shipment, including Contract Number,
description of the Goods, quantity, vessel, bill of fading 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)

(iif)

(iv)

(v)

(vi)

(vii)

(viii)

a.

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

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

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

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

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

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

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

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

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

Incidental Services ~

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

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

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

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

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

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

The Contract price for the Goods shall inciude 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 materiais, notifications,

and information pertaining to spare parts manufactured or distributed by the
Supplier:

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

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

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

fi. 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 somponents required are listed in Section VI
(Technical Specifications) and Section VI (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 fransit, 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 carriers of
Philippine registry are available but their schedule delays the Supplier in its
performance of this Contract the period from when the Goods were first ready
for shipment and the actual date of shipment the period of delay will be
considered force majeure.

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

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

2.0

The applicable Terms of Payment for this Contract is Clause 2.2, 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 irrevocable letter of credit or bank guarantee issued by a Universal or
Commercial Bank. The irrevocable letter of credit or bank guarantee must be
for an equivalent amount, shall remain valid untii 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:

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

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

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

NATIONAL POWER CORPORATICN E V-SCC-5



BID DOCUMENTS

SUPPLY, DEUWVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4 X S0KW & 2 x 25KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPP UNDER PACKAGE 37

SECTION V ~ SPECIAL CONDITIONS OF CONTRACT VisP22214325e

(a)

(b)

2} For Supply, Delivery, Installation, Test and Commissioning Pay Items:
(a) On Contract Effectivity: Advance payment of Fifteen percent (15%) of

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

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

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

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

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

NATIONAL POWER CORPORATION
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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 Confractor:

i. Company Name
ii. Correct amount of the Bond
iti. Contract/Purchase Order Reference Number
iv. Purpose of the Bond:
“To guarantee the faithful performance of the Principal's obligation to
undertake (Contract/Purchase Order Description) in accordance with
the terms and conditions of (Contract No. & Schedule/Purchase Order
No.} entered into by the parties.”
The bond shall remain valid and effective until the duration of the contract
should be specific date reckoned from the contract effectivit 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:

it.  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;

ifi. 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.
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4

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

5.2

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

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

1.

Penalty for Failure to Meet Guaranteed Rated Output

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

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

Penaity/Unit = TCPx(1-ATRQ)

GRO
Where:

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

GRO= Guaranteed Rated Oulput of the DG Set at ISO 3046 condifions
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 Supplier for each diesel genset that failed
to attain the guaranteed {uel rate shall be in accordance with the formula
specified below:

Penalty/Unit = (AFR-GFR) x GRO x PCF x 3,427 x 2
Where:

AFR = Actual Fuel Ralte for each DG Set at site corrected to ISO 3046
conditions, li/kW-hr

GFR =Guaranteed Fuel Rate of the DG Set at /SO 3046 conditions, litkW-hr

GRO =Guaranteed Rated Quiput of the DG Set at ISO 3046 conditions, kW

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

3,427 = Number of operating hours for one (1) year period computed to be
equal to 16 hours per day, 25 days PMS, 10% Qutages and assumed
70% Utilization Factor

2 = Penalty Constant
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3. Penalty for Failure to Meet Transformer Guarantees

Aside from the Liquidated Damages, Penalty for Failure to Meet
Guaranteed Output and Penalty for Failure to Meet Guaranteed Fuel Rate,
the PROCURING ENTITY shall also impose a penalty in case the Supplier
fails to meet the transformer guarantees.

The penalty to be imposed to the Supplier shall be in accordance with
Section VI - Part |, Technical Specifications (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 in accordance with
specifications contained herein and as shown on the accompanying
drawings for the Supply, Delivery, Installation, Test and Commissioning
of 4x50 kW & 2x25 kW Modular Diesel Generating Sets for Hilabaan,
Sta. Monica and Tikling DPPs under Package 37 which consists mainly
of the following:

Table 1.0
EQUIPMENT/FACILITIES TO BE SUPPLIED/INSTALLED BY SUPPLIER
No. of
No. and Generator Power
. No. of ! Voltage
Plants ga'p acgy of Contcll‘ol Generator ICotntroI ‘:rtldt Rating and
an Yime Duty an . Transformers HSUUSRIR Connection
Gensets, Protection (KVA) on Cables, V)
(kW) Panels, {Lot)
{Sets)
Hilabaan 2x75 480 & 3-
DPP 2x50 2| usovinasky) 1 phase
Sta. Monica 2x75 480 & 3-
DPP 2x50 2| usoviasky) 1 phase
_— 1x100 240 & 1-
Tikling DPP 2x25 2 (240V/7.87KV) 1 phase
2 x 50 kW
Total No. of | 2 x50 kw
Gensets 2x25 kW
6

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

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

It is not the intent to specify completely herein all details of design and
construction of the Works. However, the Works shall conform in all
respects to high standards of engineering, design and workmanship, and
shall be capable of performing its continuous commercial operation up to
the Supplier's guarantees in a manner acceptable to NPC, who shall be
entitled to reject any work or material which in his judgment is not in full
accordance therewith.
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GW-1.1

GW-1.2

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

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

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

Project Description

The Project calls for site development as required for the supply, delivery,
installation/erection, test and commissioning of 4 x 50 kW and 2 x 25 kW
DG Sets and auxiliaries including its associated electrical equipment.

Each DG 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 50 kW and 25 kW measured and/or adjusted to the Reference
Site Conditions in Clause MW-4.1 of the Mechanical Works specifications.

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

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

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

Project Location
The project which consists of 4x50 kW and 2x25 kW DG sets and associated

electrical equipment shall be located in various existing plant sites in Eastern
Samar.
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EXISTING MODE OF TRANSPORT FROM MANILA
PLANT 1 2 3 4

Hilabaan DPP, Dolores, L-Matnog Pier | S-Allen Pier | L-Dolores Pier | S-Hilabaan
Hilabaan Is.,
Sta, Monica DPP, Oras, L-Matnog Pier | S-Allen Pier L-Oras Pier S-8ta.Monica
Tubabao ls.
15-2(::1“3 DPP, Fulin s., Eastern L-Matnog Pier | S-Allen Pier | L-Dolores Pier S-Tikling

Note: L - Land Travel; S — Sea Trave!

GW-1.3 Project Duration
The Supplier shall complete the works as specified within Two Hundred
Seventy (270) Calendar Days which shall become effective from receipt of
the Notice to Proceed. The total contract period is inclusive of twenty (20)
rainy/unworkable days, considered unfavorable for the execution of works
at each site.

GW-2.0 SCOPE OF WORK

GW-2.1 General

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

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

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

The Supplier shall also be responsible to assess and determine all and
every work and service although not specifically detailed but are deemed
required to fully complete the work and placing ready for the safe and
reliable operation of the DG 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.
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Any and/or all expenses arising through the lack of knowledge or
understanding regarding the existing conditions of each site shall be the
responsibility of the Supplier and no additional payment thereof shall be
made by NPC.

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

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

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

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

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

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

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

The scope of works shall consist of the design, furnishing/supply, delivery,
installation, test and commissioning of DG Sets and auxiliaries, electrical
equipment and associated civil works, but not limited to the following:
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GW-2.2 Mechanical Works

a)

b)

c)

d)

Four {(4) x 50 kW (Guaranteed Prime Power Output) Modular DG Sets,
1800 rpm maximum, In-line multi-cylinder arrangement, 480 V, 3-
phase, 60 Hz, each equipped with turbocharger and air-to-air charged
air cooler, electronic governor, direct injection, sound attenuated and
weatherproof enclosure and complete with auxiliary equipment,
engine mounted selective control/monitoring and protection panel,
battery system with charger, including anchor/foundation bolts and
other devices/accessories as described in the relevant technical
specifications. — for Hilabaan DPP and Sta. Monica DPP

Two (2) x 25 kW (Guaranteed Prime Power Output) Modular DG Sets,
1800 rpm maximum, In-line multi-cylinder arrangement, 240 V, 1-
phase, 60 Hz, turbocharged or naturaily aspirated per manufacturer
standard, charge air cooler, electronic governor, direct injection, sound
attenuated and weatherproof enclosure and complete with auxiliary
equipment, engine mounted selective controlfmonitoring and
protection panel, battery system with charger, including
anchor/foundation bolts and other devices/accessories as described in
the relevant technical specifications. — for Tikling DPP

1,000L elevated fuel day tank for each DG Set, complete with
accessories, associated structural supports, isolation vaives, 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 of Piping Materials (per plant site) complete with valves,
fittings, supports and accessories, interconnection works with the
common piping and existing piping systems (fuel oil storage tank &
fuel oil day tanks’ supplyffilling, cooling water make-up supply/filling
and engine fuel supply/return from/to fuel day tank), waste oil piping to
existing oil-water separator and engine smoke stack/pipe and
associated structural steel supports, including any required excavation
and backfilling works;

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

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

Furnish measuring and testing instruments, tools and devices to be
used during the test and commissioning;
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GW-2.3

g)

h}

)

k)

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

The supply shall inciude all spare parts specified in the technical
specifications and Technical Data Sheets including replacement parts
which are consumed during the test and commissioning;

Supply and delivery of standard and special tools as specified in the
specification or technical data sheets and other necessary tools as
recommended by the manufacturer including tool box required for
start-up, test and commissioning, operation and normal/overhaul
maintenance. It shall include Portable Computer for diagnostic and
programming the DG set control setting complete with licensed
software of DG set control system and electronic/digital governing
system including other digital components that require exclusive
programs from the Manufacturer and/or Supplier;

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

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

The Supplier may request NPC to provide operations and
maintenance personne! 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;

All other required works to complete the project.

Electrical Works

a)

Supply, Installation and Test of 2 x 50 kW (for Hilabaan DPP) and 2 x
50 kW (for Sta. Monica DPP) 480V, 3-phase, 60Hz Modular AC
Generator and associated auxiliary electrical equipment including
grounding materials;

Supply, Installation and Test of 2 x 25 kW (for Tikling DPP), 240V, 1-
phase, 60Hz Modular AC Generator and associated auxiliary electrical
equipment including grounding materials;

Supply, Installation and Test of Generator Control and Protection
Panel (GCPP) for 2 x 50 kW (for Hilabaan DPP), 2 x 50 kW (for Sta.
Monica DPP) and 2 x 25 kW (for Tikling DPP) D/G sets equipped with
monitoring, metering, control, protection and synchronizing
equipment/devices;
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d)

e)

f)

9)

h)

)

k)

p)

Supply of One (1) Spare each of Circuit Breaker, GCPP Module/
Controller, Automatic Voltage Regulator (AVR), and Rotating Diodes
for each D/G set rating per site;

Supply, Installation and Test of 2 x 75 kVA (for Hilabaan DPP) and 2 x
75 kVA (for Sta. Monica DPP), 480V/13.8kV, 3-Phase, 60Hz
Generator Transformer;

Supply, Installation and Test of 1 x 100 kVA (for Tikling DPP),
240V/7.97kV, 1-Phase, 60Hz Generator Transformer;

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

Supply, Installation and Test of 240V, 1-Phase, 60Hz, Main
Distribution Panel Board for Tikling DPP;

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

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

Supply, Installation and Test of Grounding System including ground
conductors, ground rods, weld metal powder and other grounding
accessories;

Supply and Installation of Conduit System including Boxes, Fittings
and Accessories;

Supply, Installation and Test of Lighting Fixtures for the Hazardous
Waste Storage Facility;

Dismantling and Storage of the existing 25kVA, 240V/7.97kV,
1-Phase, 60 Hz Generator Transformer including its associated Fuse
Disconnect Switch with Lightning Arrester Combination, power cables
and other accessories to be replaced for Tikling DPP;

Supply, Delivery, Installation 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.

NATIONAL POWER CORPORATION n ’ [E VI-GW-7



BID DOCUMENTS SUPPLY. DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR
DIESEL GENERATING SETS AND ASSQCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

SECTION VI — TECHNICAL SPECIFICATIONS VIsP22214325¢

GwW-24 Civil Works

a)

b)

d)

f)

g)

h)

)

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

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

Design and construction of new reinforced concrete foundations for
modular DG sets and 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 backfill for foundations of modular DG sets
and its auxiliaries, transformers, fuel oil day tanks, drain pit and its
structural supports and for all miscellaneous Balance-of-Plant (BOP)
structures required;

Concreting works, including fabrication (culting/bending) and
instaflation of reinforcement, for foundations of modular DG sets and
its auxiliaries, transformers, fuel oil day tanks, drain pit and its
structural supports and for all miscellaneous Balance-of-Plant (BOP)
structures required;

Fabrication and erection/installation of structural steel supports for fuel
oil day tanks;

Demolition of existing zocalo walls, laying of gravel at the DG sets
area and installation/construction of zocalo walls:

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

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

All other works and services required to complete the project.
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GW-2.5

Other Works and Services

a)

b)

d)

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

NPC-SPUG plant personnel shall extend any assistance that the
Supplier may require during his inspection/assessment (such as
dimensional measurement, megger and wiring continuity test, etc.) at
each site including existing facilities;

Conduct training of NPC plant operator at site who will be assigned to
operate and maintain the DG 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 DG Set manufacturer or his
authorized distributor;

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

The services shail 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 DG Set during
the warranty pericd 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;

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

Seven (7) sets of Approved Operation and Maintenance Manuals per
Plant site that include Part List and Preventive Maintenance Schedule
during the life span of the DG sets shall be submitted prior to test and
commissioning;
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GW-3.0

GW-3.1

e) Corrosion protection and painting;

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

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

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

DESIGN AND DUTY CONDITIONS
Site Conditions

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

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

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

Elevation above sea level : Oto500M

Ambient temperature : upto45°C

Barometric pressure : 0.974 -1.03 kg/cm?® abs

% Relative humidity : upto85%

Design for seismic loads . Seismic zone factor 0.4

Max. wind velocity . 250 km/hr and/or as specified in the

latest edition of National Structural
Code of the Philippines

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

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

GW-3.3

Earthquake and Wind Design Requirements

Piant and equipment may be subjected to both horizontal and vertical
seismic induced accelerations of 0.40 g. or more depending on:

a) Natural period and mode of vibration

b) Damping {(inherent or specifically provided)
c}  Manner of failure (ductile or brittle)

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

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

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

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

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

Sound Control

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

The sound pressure level for the modular DG 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 DG sets shall also comply with the Emission Standards of the
Philippine Clean Air Act, including but not limited to the following:

Pollutant Max. Permissible Method of Method of
Limit {mg/Ncm) Sampling Analysis
NOx 2000 as NO, USEPA Methods 1 | Phenol-disulfonic
thru 4 & Method 7 Acid Method or as
per sampling
method
SOx 700 as SO, USEPA Methods 1 | As per sampling

thru 4 & Method 6 | method
or 8 as appropriate

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

Particulates 200 USEPA Methods 1 | Gravimetric per
through & sampling method

GW-3.5 Fuel Specifications Requirement

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

. ASTM .
Property ' Unit ‘ Method | Min. | Max.
1. Density @ 15C kg/L D-1289 0.82 0.88
2. g"fg‘c?gc Viscosity cSt D-445 17 5.5
3. Flash point °C (°F) D-93 55(131)
4. Pour Point °C (°F) D-97 10 (50)
5. Cloud Point °C (“F) D-2500 16 (60.8)
6. Ash % wt. D-482 0.01
7. Sulfur % wt. | D-4294/D-129 0.3
8. Water & Sediment % vol. D-2709 0.1
9. Water Content (b
distillation) oy % vol. D-95 0.1
10. Calorific Value
HHV BTU/Ib | D-240/D4868 | 19,600
LHV BTU/Ib D-4809 18,400
11. Others
a) Distillation
Temperature 90% °c D-86 370
Recovery
b) Sarbon Residue, | o wt. | D-4530-85 0.35
¢) Cetane Index D-976 45
d} ASTM Colour D-1500 5.0
e) Sediment (by % wi. D-473 0.01
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extraction)
f) Caopper strip
corrosion, 3 h at ASTM D-130 No. 1
50 °C
PNS EN
g) FAME content % vol. 14078 1.7
modified
PNS EN
h) (“éﬁg’ﬂg“‘a‘e % wt. 14331 0.8
modified
i) Free Water % vol. 1.0

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

GW-3.6 Torsional Critical Speeds

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

GW-3.7 Plant Operating Characteristics

DG Sets shall be capable of providing the specified prime power output as
defined in 1ISO 8528, under the most adverse ambient condition as specified
in the technical specifications.

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

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

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

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

DG Set 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.

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

Vibration and over-speed requirements shall be met by the DG Set as
follows:

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

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

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

c.1 Full short-time load rejection; plus
¢.2 Margin to allow the overspeed device to be set sufficiently high
to guarantee that the unit will not trip on full short time load

rejection.

As minimum, the generator, exciter and flywheel shall be designed to
withstand an overspeed of 25 percent of the rated speed without damage.
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GW-3.8

GW-3.9

GW-4.0

GW-4.1

Power System Characteristics

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

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

a) Voltage variation: +5% Nominal Voltage: 240/480 volts, 1/3 phase
b)  Frequency variation: +5% Nominal Frequency: 60 Hz
Service Life

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

The equipment and materials to be furnished under this specification shall
be essentially the current standard products of the respective manufacturer
regularly engaged in the production of such equipment and materials. It
shall be designed and manufactured for maximum safety and reliability in
accordance with quality specifications.
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Original brochures, catalogues and other related technical data sheets of
materials and equipment to be supplied by the Supplier under this contract,
in binder with cover, shall be submitted with the bid by the Supplier and/or
for NPC'’s review and approval prior to fabrication.

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

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

Applicable Codes and Standards

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

ABS American Bureau of Shipping
ANSI American National Standard Institute
ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
AWS American Welding Society
BSIi British Standards Institute
CE European Commission
CSA Canadian Standard Association
DEMA Diesel Engine Manufacturer's Association
DIN Deutsches Institut fir Normung
FM Factory Mutual Engineering
HIS Hydraulic Institute Standards
IBC International Building Code
ICS General Standards for Industrial Control and Systems
MG-1 Motors and Generators
MG-2 Safety Standard for Construction & Guide for
Selection, Installation and Use of Electric Motors
and Generators
IEC International Electrotechnical Commission
60044 Instrument Transformer
60071 Insulation Coordination
60060 High Voltage Test Technique
IEEE Integrated Institute of Electrical Engineers
ISO International Organization for Standardization
9001 Quality Management System
JEC Japanese Electrotechnical Committee
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JEM Japan Electrical Manufacturer’s Association
JIS Japanese Industrial Standard
LR Lloyd's Register
NEC National Electrical Code
NEMA National Electrical Manufacturer’s Association
MG 1 Standard for Motors and Generators
WC-5 Thermoplastic-insulated Wire and Cable for the
Transmission and Distribution of Electrical
Energy
ICS2 Industrial Controls and Systems: Controllers,
Contactors and Overload Relays rated 600 Volts
NESC National Electrical Safety Code
NFPA National Fire Protection Association
272 Standard Method of Test for Fire and Smoke
Characteristics of Wires and Cables
NKK Nippon Kaiji Kyokai
OHSAS Occupational Health and Safety Assessment Series
PEC Philippine Electrical Code
SSPC Steel Structures Painting Council
TEMA Standards for the Tubular Exchanger Manufacturers
Association
UL Underwriter's Laboratories
44 Rubber-Insulated Wires and Cables
508A Industrial Control Equipment
2200 Standard for Stationary Engine Generator
Assemblies

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

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

Other internationally recognized national standards may be accepted, such
wili guarantee a quality not inferior fo 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-4.4

GW-4.4.1

GW-4.4.2

GW-4.4.3

Test of Materials

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

All units, dimensions and calculations used for the project under this
contract shali 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-
proof and fungus-proof. Some relaxation of the following provisions may be
permitted where equipment is hermetically sealed but it is preferred that
tropical grade materials should be used wherever possible.

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

Metals

fron and steel are in general to be galvanized or painted, as appropriate.
Small iron and steel plate (other than SUS 316 stainless steel} of all
instruments and electrical equipment, the cores of electromagnets and the
metal parts or relays and mechanisms are to be treated in an approved
manner to prevent rusting. Cores or other components which are
laminated, or which cannot be rust-proofed, 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 electrical
relays wherever possible. Steel screws, when used, are to be zing,
cadmium or chromium plated or, when plating is not possibie owing fo
tolerance limitations, are to be of corrosion-resistant steel. Ali wood screws
are to be of dull nickel-plated brass or of other approved finish.

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

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

GW-4.4.5

GW-4.5

GW-4.6

GW-5.0

GW-5.1

Fabrics, Cork, Paper, etc.

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

Adhesives

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

Interchangeability

The DG 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, LABELING & MISCELLANEOUS
REQUIREMENTS

Namepiates

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

Nameplates generally contain the brief technical specifications or
characteristics of each component or equipment has been designed to
operate and shall include the following: manufacturer's name, type of
equipment, serial number, year of manufacture, weight, Standard Plant
Identification Number (SPIN) if assigned/designated by NPC or indicated on
drawings and other relevant information in compliance with applicable
standards. Nameplate of the DG Set shall indicate the “Prime” kW Rating,
speed (RPM)}, voltage, frequency and power factor. Any spegcial
instructions shall also be shown and suitably attached, as much as
practicable, to the equipment or other visible location near the subject
equipment.
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GW-5.2

GW-5.3

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 ANSV/IEEE 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.

L.abels for pumps and other rotary equipment shall be securely attached or
installed adjacent to the equipment or as directed by NPC. For farge
equipment, i.e. tanks, piping, etc, the labeis 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 Jabels are not applicable.

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

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

Labels shali be secured by screws or by flexible wires if screws are not
applicable such as for valves, instruments, etc.

Tag Numbers/Standard Plant ldentification Number (SPIN)

Tag Numbers or SPIN for all supplied equipment and materials shall be
provided by the Supplier.
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GW-5.4

GW-5.5

GW-5.6

GW-5.7

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

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

Guards

Protection guards shall be provided for rotating components such as
coupling, drive shafts, fans, etc. These shall comply with ANSI Standard
B13.1, Safety Code for Mechanical Power Transmission Apparatus.

Lifting Lugs
Each item of 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.
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GW-6.0

GW-6.1

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

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

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

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.
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GW-6.2

GW-6.3

GW-6.3.1

Drawings and Documents to be submitted with the Bid

The Supplier shall submit with his Bid the required copies of all the
documents specified in Section VI — {Part Il) Technical Data sheets under
the Section “Annexes” including other documents specified in the relevant
Clauses of the bid documents {Refer to Form No. NPCSF-GOODS-01-
Checklis 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's/Manufacturer’s Drawings and Instruction Manuais
General

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

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

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

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

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

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

If the Works is not being adequately or properly performed in any respect,
NPC shall require the Supplier to submit a new “Agreed Bar Chart”

providing for the proper and timely completion of the Works covered by this
Contract.

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

The percentage of accomplishment subtracted from anticipated percentage

on the “Agreed Bar Chart” is the percentage the Supplier is behind or ahead
in his work.
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GW-6.3.3 General and Detailed Drawings and Specifications for Electro-

GW-6.3.4

GW-6.3.5

GW-6.3.6

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
a} Monthly Reports

The Supplier shall submit to NPC on the seventh (7th) day of every
month written detailed progress report, in an approved form, indicating
the stage reached and anticipated completion dates for the design,
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.

NATIONAL POWER CORPORATION mr} VI-GW-25

7



BID DOCUMENTS SUPPLY., DELUIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL. EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

SECTION VI — TECHNICAL SPECIFICATIONS VisP22214328e

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
illustrate specific events.

b) Weekly Summary Report

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

Instruction Manuals

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

c;"p"‘ie'“;;;;t‘i’ig Delivery Site/Group
3 Plant Site
2 Eastern Vi.sayas Wprksho'p: Maintenance
and Technical Services Division
1 Eastern Visayas Operations Division
1 Visayas Operations Department

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

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

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

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

a)

b)

f)

g)

h)

j)

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

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

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

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

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

Lists of trips and alarms complete with set points;

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,;

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;

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;

Special/standard tools list;
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GW-6.3.8

GW-6.3.9

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 shalil include, but not limited to the
following:

k.1 Equipment identification number or SPIN
k.2 Description of part

k.3 Manufacturer/Supplier part number

k.4  Manufacturer's drawing number

k.5 Self life

k.6 Ordering lead time
k.7 Unit cost

k.8 Weight

k.8  Quantity required
k.10 Outline sketch diagram

As-Built Drawings

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

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

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

Documents for NPC’s Records

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

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

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

c) Other Documents as may be required.
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GW-6.4

Processing of Drawings/Documents

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

The Manager, Design and Development Department
National Power Corporation

BIR Road corner Quezon Avenue,

Diliman, Quezon City 1100

NPC shall review, comment or note corrections to be made and return two
(2) copies to the Supplier within twenty (20) calendar days after receipt of
the drawing. If corrections are required, the Supplier shall make all
necessary corrections and re-submit within fourteen (14) calendar days for
NPC's review and approval. However, if the Supplier/Contractor has not
received any reply from NPC within the twenty (20) calendar days, said
drawings and documents are deemed approved and the
Supplier/Contractor may proceed with the design and manufacture of
equipment or materials. The Supplier/Contractor however, shall not be
relieved to meet all the requirements of this specification nor of the
responsibility for the correctness of the Supplier's/Contractors
Prawings/Documents,

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

Failure of the Supplier to submit the approved “As-Built” Drawings and
“Operation and Maintenance’ Manuals to NPC on the respective dates
specified in this section, NPC shall withhold Five percent (5%) of contract
amount from payments due to the Supplier.
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GW-7.0
GW-7.1

GW-7.2

DISMANTLING AND HAULING REQUIREMENTS {AS APPLICABLE)
General

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

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

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

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

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

Preparation

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

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

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

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

All peripheral pipes, electrical power and control cables, conduits and cable
trays including protruding steel supports that may obstruct the free
movement of equipment going out from the Powerhouse shall be
dismantled first and removed.
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GW-7.3

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

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

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

All packaging or crating shall be suitable for long term outdoor storage on or
off the ground.

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 Plant site or at any areas designated by
authorized NPC representatives to avoid damage of any kind to equipment
and installations.

The Supplier shall comply with the Plant security procedures and
requirements. The Supplier shall also be liable for loss of or damage to any
property (including property of NPC) or any loss, claim, damage, or
expenses of whatsoever nature arising out of death, injury, illness, or
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.
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GW-74

GW-7.5

GW-7.6

Demolition

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

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

Storage, Transportation and Re-Erection

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

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

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

Disposal of Demolished Materials

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

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

All salvable materials shall be carefully handled to avoid damage and shall
be piled neatly at a location adjacent to the work or as directed by NPC. All
salvable materials shall become the property of NPC and the Supplier shall
be held responsible for all materials not accounted for.

The salvable material shall not be used by the Supplier for any of his
construction operations, unless otherwise authorized by NPC.

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

GW-8.1

GW-8.2

GW-8.3

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.

Inspection at Site

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

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

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

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

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

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

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

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

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

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

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

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

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

GW-8.5

GW-8.5.1

GW.8.5.2

GW-8.5.3

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

Nameboards and Advertisements

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

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

Signs for Emergencies

Areas which are prone to accident shall be equipped with adequate
emergency signs of appropriate size. The emergency sign shalt be stored
and permanently displayed at the proper place to provide correct

information which will result in fast action and also safe guard of personnel
working on site.
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GW-8.5.4

GW-8.5.5

GW-9.0

GW-9.1

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

Warning Signs

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

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

Prohibition Signs

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

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

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 shail submit seven (7) 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
shail submit test reports in five (5) copies to NPC at least two (2) weeks
after the conduct of the tests. NPC’s acceptance of the work by waiving
the inspection of tests and receipt of the Supplier's Certified Test Reports
and Inspection & Testing Certificate shall in no way relieve the Supplier of
his responsibility in accordance with the requirement of the Specifications.
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For inspected or tested goods that fail to conform with the Specification, the
Supplier shall either replace or make any alternations necessary to meet
the requirements of the Specifications at no costs to NPC.

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

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

NPC shall provide the fuel requirements of the DG 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 DG set 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. Any relevant instruments supplied and
installed by the Supplier in the various systems of the DG sets shall
preferably be used during the fuel consumption test. However, any other
applicable measuring devices other than the instalied 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 reportsfresults of all tests
conducted at manufacturer’s shopffactory and at the site/s shall be
submitted to NPC for evaluation and acceptance.

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

Provide service personnel from the equipment Manufacturer/Supplier or his
authorized local representative to be assigned at the plant for selective
periods stated in Clause GW-16.0 from date of completion or start of the
warranty period, to perform preventive maintenance of the DG 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.
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Gw-9.2

GW-9.21

GW-9.2.2

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

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 ali 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 untili commencement of
commissioning at site.

The Supplier shall immediately advise NPC should failures occur, take
remedial action subject to NPC’s approval, and proceed with the Factory
Test as and when directed by NPC. [t 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.

NATIONAL POWER CORPORATION mi‘ VI-GW-38

By



BIDO DOCUMENTS SUPPLY, DELIVERY, I[INSTALLATION, TEST AND
COMMISSIONING OF 4XS0 KW & 2X25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

SECTION VI ~ TECHNICAL SPECIFICATIONS VisP22Z214328¢

The Supplier shall also be responsible that an accurate record of tests are
kept and each individual test is duly initialed and dated by the Supplier and
stamped or marked either “passed” or “failed” with annotations of
antecedents and observations concerning the test.

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

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

a) Diesel Generating {DG) Sets

Before leaving the factory, each DG sets 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 DG 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.i Starting Test and Maneuvering Test at no load

a.2 Load Test

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

a.3 Governor Regulation Test
a4  Overspeed Trip Test

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

a.6 Fuel Oil Consumption Test
a7 Test for Vibration and Sound Level at 1m distance from DG set

After the factory test, each DG 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. Emission testing on each stack is required for DG sets with
dual stacks.
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Gw-9.3

GW.-9.3.1

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

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

b) Auxiliary Equipment

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

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

¢} Electrical Equipment

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

d) Sound Attenuated/Weather Proof Enclosure

The enclosure shall be tested for Sound leve! @ 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 one (1) of its
proposed Commissioning Engineersftechnical 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.
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GW-9.3.2

GW-9.3.3

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

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

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

Pre-Commissioning Test

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

a) Alignment of engine-generator;
b)  Wiring continuity test;
c) Megger testing of equipment and power cables;
d) Checking of safety valve settings;
e) Checking of settings for switches and instrument transmitters;
f} Calibration and test of C & | equipment and measuring instruments;
g) Checking and testing of AVR, electrical relays, CT's and PT’s;
h) H.V. test for relevant equipment;
i) Functional test of all supplied equipment;
j}  Checking for tightness, rotation, direction of auxiliary electrical motors,
etc.;
k)  Setting/calibration of relays and other protective devices;
) Fuel injectors, fuel injection pump calibration and settings;
m) Conduct the following tests/works, as applicable:
m.1  Hydrostatic and pneumatic tests of field assembled
equipment and piping
m.2  Lube Qil flushing of field installed engine lube il 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 the following:

a)  Trial run of individual auxiliary equipment;
b) System sequential operation;
¢) Generating unit tripping device test;
d)} No load operation of DG sets;
e} Test of control systems safety and operating functions
(Control and Protection Relays);
f) Unit synchronization;
g} Unitioad test and load rejection test (at 50%, 75%, 100% and 110%);
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GW-8.4

h)  Unit start-up/stop tests;

i) Automatic change-over of standby equipment;

j}  Paralle! Operation and Load sharing test;

k) Guaranteed Prime Power Output & Guaranteed Fuel Rate tests;
1) Reliability Test {8 hours);

m} Tests for Sound Pressure and Vibration; and

n) Tests for Electrical Equipment per ANSI and IEC standard.

Considering the expected unavailability of reliable load at the plant site, the
Supplier may conduct the performance test to determine the Guaranteed
Prime Power QOutput and Guaranteed Fuel Consumption at 100% load and
other loads {60%, 75%, and 110%) including other applicable/required tests
specified above at its local facility or at any local facility acceptable to NPC.
The Supplier shall provide a load bank if the performance test will be
conducted after installation at the plant site. Accordingly, fuel cost to be
used during the performance test at the Supplier’s facility shall be borne by
the Supplier.

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 each DG set 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. Any relevant instruments supplied and installed by the Supplier in
each of the DG 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.
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GW-9.4.1

All tests shall be coordinated with NPC and shali 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 resuits;

g) Forms to be used; and

h) Correction curves and other curves or fables to be used in the test
(correction curves shall be submitted with the Bid)

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

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

Diesel Generating (DG) Set

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

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

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

d) Load Test & Fuel Qil Consumption Test

50% load 0.5 hour
75% load 0.5 hour
100% load 1.0 hour
110% load 0.5 hour
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GW-9.4.2

GW-9.5

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

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

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

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

Auxiliaries and Associated Electrical Equipment

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

Reliability Test (8 hours)

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

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

The Reliability Test shall be carried out in accordance with the applicable
codes and standards and the approved test procedures.
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GW-9.6

Should any major failure occur in the DG 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) Piant 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.

In case of the above failure, the reliability test period of eight (8) hours or at
any programmed/scheduled operating hours available at the plant site shall
recommence after the Supplier has remedied the cause of defect.

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

Tests Failures

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

If the results of the performance test at site show that the equipment failed
to meet the guaranteed Prime power output and/or the guaranteed fuel oil
rate, the Supplier shall be given two (2) weeks maximum from the
completion date of the performance test to make any necessary corrections
or alterations of defects before conducting the retest. The Supplier may
request time extension for any corrections subject to NPC's
evaluation/approval of corresponding justification for such extension. One
(1) retest is allowed only during the required two (2) weeks maximum period
including trial runs. If the resuits of the latest test/retest failed to meet the
guaranteed prime power output and/or the guaranteed fuel oil rate, then
these results shall become the basis in applying the applicable penalties.
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GW-9.7

GW-9.8

GW-10.0

GW-10.1

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

NPC shall have the right to reject DG sets whose fuel oil rate during test
deviates to more than +5% of supplier's guaranteed fuel oil rate and/or the
prime power oufput is less than its guaranteed power output.

NPC shall also have the right to reject the DG 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.

Test Reports/Certificates

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

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

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

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

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

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

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

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 the DG
sets and associated electrical equipment.
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GW-10.2

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 operaticnal 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 Contractor and NPC’s representative on the adequacy,
appropriateness and relevance of the training and the program
effectiveness after the training.

The ftraining program shall be conducted by expert's who are
knowledgeable and well trained by the DG set manufacturer or his
authorized representative.

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

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

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

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

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 Plant Personnel, but not less than four (4) NPC Personnel from plant,
shall participate in the training program. The Supplier shall provide a
comprehensive fraining 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.
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GW-11.0
GW-11.1

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.

c) Proper maintenance during long period of standby condition.

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

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

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

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

CORROSION PROTECTION AND PAINTING

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 DG sets and associated equipment including its enclosure
shall be shop primed and finish coated in accordance with the
Manufacturer's standard practice. An adequate supply of touch-up paint
shall be supplied by the Manufacturer/Supplier which shall be used for
painting surfaces that will be damaged during transport and installation
works including surfaces that show signs of corrosion. Color of Final
painting shall be per Manufacturer's standard, unless otherwise specified in
the pertinent provisions of the specifications. Preferably, final color shall be
similar to the existing color of the equipment and structures or as
directed/approved by NPC.,
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GW-11.2

GW-11.3

The Supplier shall be responsible for the adoption of preparation
procedures and protective coating systems which are suitable for the
environment experienced by the various components/elements of the Plant.

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

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

a) Plantitem name;

b) Protective coating systems including number and thickness of coats:

c)  Short list of protective coating manufacturers and applicators;

d) Surface preparation;

e) Workshop action; and

f)  Final color schedule which NPC will provide during the Contract stage
or as specified in the relevant sections of this specification.

Treatment for Shipping

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

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

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

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

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

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

Application of Paint

Before any painting is made, all surfaces must be prepared properly by
removing all rusts, scales, welding slugs and spatters, grease and
encrustation of any nature. Steel surfaces shall be white blasted in
accordance with Steel Structures Painting Council Standard. The various
paints to be used shall be of approved quality and type.
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No painting shall take place outdoor during the presence of rain, fog, dew or
where the surfaces may be otherwise damp; in particular and no application
of paint should be made on plaster surfaces that are not completely dry. No
coating shall be applied unless the surface is at minimum of 3°C above dew
point.

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

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

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

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

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

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

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

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

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

Final tests and inspection shall be carried out by the Supplier to ascertain
the correspondence of the paintwork to the prescribed color and treatment.
These tests will indicate whether or not the paintwork is correctly applied
and is free from wrinkles or roughness which might affect the adhesion of
the protective coating.
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GW-114

GW-12.0

GW-12.1

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

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.

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.

Spare Parts

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

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

Spare parts shall inciude all the items that are expected to be consumed or
replaced during the test and commissioning stage and these shall be
identified and submitted in the form as specified in the Spare Parts List in
Part li — Technical Data Sheets. However, should the Supplier borrow any
items from the supplied Spare Parts during the test and commissioning, a
replacement shall be ordered immediately.
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GW-12.2

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

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

All bidders 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 [ - 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 Il - Technical Data Sheets, of the bid document.

a) One (1) set of special/standard tools and instruments required for
start-up, test and commissioning, operation and 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.
Special tools are defined as all tools required for installation, assembliing,
dismantling and adjustment of all the works and usually not available in a
standard machine shop or retailing store.

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

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

Every special tool and instrument shall be accompanied or furnished with
maintenance or instruction manuals in English language.
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GW-13.0

GW-13.1

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

All bidders are required to submit in their proposal the detailed list of special
tools to be supplied in a form specified in Part [| — 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.)
shail be drained only if the Supplier deems it necessary.

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

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

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

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

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

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

All large and heavy shipping units shall have suitable skids for moving.
Crating shall also be adequate for lifting with slings. If location of slings is
critical, these locations shall be marked accordingly.
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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 possibie without
disassembly of crates, etc. This also requires that no combustible material
be left inside the equipment.

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

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

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

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

Ali 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°
CRATE NO. :
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GW-13.2

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

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

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

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

a) Inspection and verification of the packing list;

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

c)  Partial opening of the crates and plastic sheet protection of the plant
auxiliary equipment and DG sets to verify the content and its physical

condition and to check pilferage or damage during shipment and
storage.
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GW-13.3

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

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

Shipment of equipment and materials to be supplied by the Supplier should
be through carriers of Philippine registry. However, goods may be shipped
by a carrier which is not a Philippine registry provided that 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 at the specified site/s, 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.

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.
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GW-14.0

GW-15.0

GW-16.0

CLEAN UP

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

CERTIFICATE OF COMPLETION AND ACCEPTANCE

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

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

GUARANTEE

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

However, if any DG sets or plant system/s has been put into commercial
operation even before the issuance of the Certificate of Completion, the
warranty period of the particular DG sets 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
Certificate shall be issued by the implementing group and/or plant head
stating that the Warranty Period has started for the particular DG sets or
plant system/s with the date stipulated thereon.

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

a) Checking/inspection of instalied equipment;
b)  Conduct evaluation and assessment of operating parameters;
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c) Make necessary adjustment on instruments and controls;

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

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

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

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

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

Accordingly, the warranty bond shali be extended.

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

Penalty = Prevailing electricity rate in pesos per kW-day x DG set rated
capacity x number of shutdown days counted from 11" day of
Supplier's acknowtedgement to NPC's request without action.

The Supplier guarantees that when the equipment and/or material are

placed in operation and/or use, it will perform in the manner as set forth in
the Contract.
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GW-17.0 MEASUREMENT OF PAYMENT

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

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

AW-1.2

AW-1.3

SECTION Vi - TECHNICAL SPECIFICATIONS

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, quality 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 sampies 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,

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.
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AW-1.4

AW-1.5

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

Certification of Materials

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

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, inciuding
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 toois
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 consumabile 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

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.
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AW-1.6 Measurement and Payment

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for various items of Architectural
Works. Payment will be made at the corresponding pertinent pay items 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 (NOT USED}

AW-3.0 PLUMBING FIXTURES AND FITTINGS (NOT USED)
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AW-4.0
AW-4.1

AW-4.2

CONCRETE MASONRY WORKS
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.

Materials

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

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

Mortar Proportions:

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

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

b} Intersecting hollow blocks walls and partitions shall be bonded by
overlapping units on alternative course or by the use of 6.3mm (1/4")

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

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

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

b) All horizontal reinforcement shall be tied to vertical reinforcement.
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AW-4.3

AW-4.4

AW-4.5

AW-4.6

¢) Reinforcement shall be as specified in Section “Structural Steel”.
Cement shall be Portland cement of approved brand conforming to ASTM
Specifications C150, Type | or Type IP.

a) Lime shall be made with pulverized and quickiime or with hydrated lime.
b} Sand shall be clean, washed and free from deleterious substances.
¢) 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 verticai CHB wall reinforcements
shall be anchored to concrete works by means of 10mm (3/8”) by 609mm (24")
long dowels. Embedding of anchor bolts, expansion shields, conduits, etc. shall
be done as the erection progresses.

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

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

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.

Testing of CHB

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

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.
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Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for concrete masonry works. Payment
will be made at the corresponding pertinent pay item under architectural works
in the Schedule of Requirements.

Payment shall constitute full compensation for all labor, materials, equipment,
tools and incidentals necessary for the completion of this work.
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AW-5.0
AW-5.1

AW-5.2

AW-5.3

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

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

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

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

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

Application

The total thickness of masonry and plaster shall be 15mm (5/8"). For a three-
coat plastering, the scratch coat and brown coat shall be at least 6.3mm (1/4")
thick and the hard finish 3.2mm (1/8") thick with a minimum thickness of 1.6mm
(1/16”) at any point. For a two-coat work the base shall be 12.7mm (1/2") thick
and the hard finish the same as for a three-coat work.

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

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

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

Manufacturer's directions for applying the various types of plaster should be
followed scrupulously The NPC Representative should check whether they
conform to end use of the plaster.
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AW.54 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.

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for plastered plain cement finish.
Payment will be made at the corresponding pertinent pay 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-6.0 PAINTING AND VARNISHING (NOT USED)

AW-7.0 CONCRETE FLOOR HARDENER (NOT USED)
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AW-8.0 PLYWOOD CEILING BOARDS
AW-8.1 General
Consist of furnishing of all labor, materials and other facilities for the satisfactory
of all work necessary to complete the marine plywood ceiling.
AW-8.2 Materials
Thickness of plywood boards shall be as indicated on the drawings, marine,
rotary cut, tanguile or dao. Sheets shall be nailed to ceiling nailersfjoists at
150mm (6”) on center.
AW-8.3 Sample
Samples must be submitted to the Contracting Officer for approval as to quality.
AW-8.4 Wood Framing
Framing shall be 50mm x 76mm (2" x 3") tanguile ceiling joists at 1200mm
0O.C.B.W. and 50mm x 50mm (2" x 2"} nailing strip at 400mm o.c.b.w. or as
indicated on the drawings.
AW-8.5 Miscellaneous
Fastener shall be smooth shank, zinc - coated, common wire nails of local
manufacturer.
Glue shall be resorcinol formaldehyde synthetic resin.
Putty shall be of the color to match wood finish where exposed and shall be
subject to approval of the Contracting Officer.
AW-8.6 Construction
All rough carpentry work, ground centering, blocking, etc., shall be in
accordance with detailed drawings or recognized carpentry standards,
The Contractor shall rigidly construct all wood framing true to lines, levels and
dimensions. Nails and other anchorage shall be in accordance with good
practice.
Miter external molded members and cope internal corners.
No hammer mark or any other unsightly marks shall be made on any exposed
woaod face.
All lumbers that will come in contract with concrete and masonry shall be
coated with asphalt.
AW-8.7 Protection

The Contractor shall be held accountable from the damaged materials caused
by negligence mishandling.
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AW.-8.8 Measurement and Payment

Measurement for payment for Plywood Ceiling Boards will be based on the
area installed and accepted by the NPC Representative.

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for plywood ceiling boards. Payment
will be made at the corresponding pertinent pay item under architectural works
in the Schedule of Requirements.

Payment shall constitute full compensation for ali labor, materials, equipment,
tools and incidentals necessary for the completion of the work.
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AW-9.0
AW-91

AW- 9.2

AW-9.3

AW-94

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

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

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

Workmanship

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

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.

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for roofing and siding sheet. Payment
will be made at the corresponding pertinent pay item under architectural works
in the Schedule of Requirements. Payment shall constitute full compensation
for all labor, materials, equipment, tools and incidentais necessary for the
completion of this work.
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AW-10.0 DOWNSPOUTS AND ROOF DRAINS
AW-10.1 Scope of Works

a) Downspouts

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

b) Roof Drain

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

AW-10.2 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.

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for downspout and roof drain.
Payment will be made at the corresponding periinent pay 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-11.0 SOIL TREATMENT (NOT USED)
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SECTION VI - TECHNICAL SPECIFICATIONS
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CW-4.7 Measurement and Payment.......ccoccviimeinmeenenn 10
CW-4.7.1 Clearing and Grubbing......cc.cccoevoivciricrriceinieeciircsissrecsnerncerneereseesosnsssvensss 10
CW-4.7.2 MisCellaneous WOIKS......c.ceuireeerviiiveiineiiimemmmmescinesinesneesssersssessensanes 10
CW-4.7.3 StIHPPING ceeeeeieeeniicetniteaetatese e essaers s resssassssseranesressreersesssessssesssanas 1 O
CW-4.7.4 Grading EXCAVALION ......cueiviiiieeairrie e een e rensacrnessen s s s sennnsin 10
CW-4.7.5 Grading Fill .....cc.u oo eeierecee e e e eeee s erannre s e e e e sennnsesessssaranesesnnaes 10

CW-5.0 STRUCTURAL EXCAVATION, FILL AND BACKFILL.......cc.ccccevenrvenrannas 12
CWW-6.1 S0P ittt ettt e s sa s seaaevesaassaassanrnasseaseenssnansnnns | 2
CW-5.2 Matertals eerraseaieesereserressienerhentsresssrnetnreneerarenretnrrnsssnerassnrnrnererre | 2
CW-5.2.1 Structural Excavatlon ............................................................................... 12
CW-5.2.2 SHrUCIUTAl Fill.....ccoccceeeeeeee ettt eee e e e e s e sansasaaneesesssabnnennnnnnns 12
CW-5.2.3 Special Foundation, if 8Ny .....ccccoevreeiiiiciirereeercn e scnnnec s 12
CW-5.2.4 Structural Backfill...........coociiiiveriviriensiieereeeciessssreeresessnssessssssrecssesseess 1 3
CW-5.3 Construction .. feeeseesasesestsseessseestasrunsnsansstnnesiaaieserranterntenaretesrerssaansnrernte | O
CW-5.3.1 Excavation.. .- eerereseesesiesetieateareerrraerarersnnnnsnnrnnnnsnssnnnnsnnnrnnarsnnes |3
CW-5.3.2 Structural Foundatlon FlII fssesssscssressrreeseseenssnrnranrernrenrsennrennnnrnnnsnses |4
CW-5.3.3 Special FoUNatioNS .........coueeueieiieeieeci e envecsinrese e seesensaeeneenseneesas 14
CW=5.3.4 BacKiill....eeeeceii ettt e cse s e s e s s sese e e ae s snnecoseessassrecosstnsesasnns 15
CW-5.4 Measurement and Payment.........ccccueeeecvenrevirinenneeeesreseeeeeeecssessesensenens 19
CW-5.4.1 Structural EXCavation............c..ivieiiireeeeeiieecceiieeeecivseseceseseveeseeessensesens 15
CW-5.4.2 Structural Foundation Fill...........cccciieveeeeiiieiiinevieseecnseesseeeeereeeseeeesenennen. 10
CW-5.4.3 Special FOUNAtioNS ........coormeviiiieei e cceieeeesetisessteseeeeeeseeenenennens 1 B
CW-5.4.4 Structural Backfill...........cooeeeieeiiveeirrieirecieceseessssessssessseessrsesnesssneesssens 16

CW-5.4.5 Trench Excavation and Backfill for Sewerage, Drainage and Water
Supply Pipes and Cable Trench .........ccoeeeeeececcvectr e seneee e 16

CW-6.0 CONCRETE ....coiciitiiitiiiiierncrrrnrieniesesasesanestassssasssasssrsssassssssersrsassesssesereesonns 18
CWaB.1 S0P oottt et e ees st eeesssetaveeesesssneeessasssssssenessssssssssassssnsnsenes 1 8
CW-6.2 Class Of CONCrEte .......uuiviueveiceeiiceeecceeeescnseconseteensseereseseesesnnesessnsenaenen 1 8
CWEB.3  MaBrialS ..o vttt s s sttt sotms e e seesen s et semnneeeaeaen 18
CW-B.3.1 ClMBNE ...ttt et s e e e s e e nac e vaessrabeetronnsnrenenees 18
CW-8.3.2 ReiNfOrcing STEEI .......cveieieieeceeecee ettt e s e eee s s e e ne s erassanees 18
CWEB.3.3 WV aler . i ittt er s e e e s ve e s sateetessnreessennnnsneenees 18
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING QOF 4x50 kw & 2x25 kW
MODULAR DIESEL GENERATING SETS AND
ASSOCIATED ELECTRICAL EQUIPMENT FOR
HILABAAN, STA. MONICA AND TIKLING DPPs
UNDER PACKAGE 37

SECTION VI -~ TECHNICAL SPECIFICATIONS VisP2221432S8e

CW-6.3.4 AQgregates .....ccccvvvcimmmminicsiininisininerennennnne nreeerrreessresren e raeeranereeeaaerenenetas 18
CW=B.3.5 FOIMIWOTIK ...coieeeeeiiiieiisierreiecnniressassarascnssssasssaer s res s s s senessanesnssasssbeessnsanconns 19
CW-6.4 Storage of Materials «.ccuvvierriiiiiiiiiecieric e s sesscesesensansnnes 19
CW-6.4.1 Cement and Aggregates.....ccvireeriiimiiiierieierenersscra s s s s ssesssensnens 19
CW-6.4.2 Reinforcing Steel .....cccevievireviciinriviininnriineiinienccnnnecisnsesscsecossenseess 19
CW-B.5 CONCIetiNg ...ccooiiieiiiiiiieccircrccer e s e eernnneerses s s sessenssassmnneeeresnsese O
CW-6.5.1 General... Ceeerveressrerssrentrrereratrrartrannteransnssnnresrresnnnasnnnnnnssrneedl
CW-6.5.2 Formwork Constructlon terteeereeraresseeererernnresererearennraneaeerarennsaneesrerild
CW-6.5.3 Placing Relnforcement21
CW-6.5.4 MiXiNG CONCIEte.....uu et ece s eeeseeeeeeeee e e e s aaeastess s s s e ssssa s aeae 21
CW-6.5.5 Placing CoNCIete ......uuueeceeeeeireeii e eeee e e e ee s esae s saasss e s s s s aeee 21
CW-6.5.6 Finishing COoNCrete........coo ittt ae s en e s e 22
CW-6.5.7 Removal of Forms.. Y.
CW-6.5.8 Curing and Protectlon e reereeesreseraieeraeaneeseeesnareeeerenesennrrnarrnss O
CW-6.5.9 Sampling and Testing of Concrete U UTUURSRUURPTOY . |
CW-6.5.10 Tolerances and Repair for Concrete Constructlon ettt e ieenrerereerrrerar e e 23
CW-6.5.11Second Stage COonCrete......couirimmriniciirieeieiceesseeieesreeesseesvessasesssanseens 24
CW-6.6 Measurement and Payment.........cccccevveeeceeierceccceeceesrnrssvsestsssnnsennnenn 24

CW-7.0 REINFORCING STEEL .....c.ecorciecrecrerccrireinrnsereressesesiessesssesisesassarssesssssssans 25
CW=7.1  DeSCHPHION 1eectiecrieecee ettt s st seneeseeeearevemans 25
CW-7.2 Material REQUIFEMENT ....cc..veeiiiiceeecccee ettt secenes e sese s e e seeeeneeeneans 25
CW-7.2.1 Bar ReiNfOrCEMENL..........cceeiireririitceeieee et esteeetee s soe e e eeeeeeneae 25
CW-7.2.2 Sampling ... e eerrettt e e e e bt b et e e reaeeeeeee e rnnarrasaarraasteesrrer D)
CW-7.3 Constructlon Reqwrement OO R USRRORSUURRPROOY~2 -
CW-7.3.1 Order List for Bent BarsZS
CW-7.3.2 Fabrication... O OO o
CW-7.3.3 Protection of Matenal ............................................................................... 26

CW-7.3.4 Placing and Fastening Reinforcement & Miscellaneous Material
(ACIB0T ) ettt a e s e s s s s b be e aboeenessnne s e eeneeeens 26

CW-7.3.5 SPHCING. ceiierriiriieeeeec ettt et s et et see s s e et e sreanesensemean 28
CW-7.4 Measurement and Payment..........cc.eeeeeeeiieeeieieneeeeeeeeeee et eeeeeeeeevesensanns 29

CW-8.0 STRUCTURAL STEEL......cocoeocuiiirmmrereerreereressressssnsesosserssssnesassnssessssssessnsssss 30
CWB.1  GBNEIAL ettt ettt e e e e e ess e e e et s s s oeeeeee e 30

CW-8.1.2 Delivery and StOrage ...........ceeceeeervinrienieeseeeeeessseessssereeesessessseeesssssessnnen 30
CW-B.2  MAEEHAIS ...ttt ac et e e e et ee et e e s tsteeseeeseeeseeseesesenneean 31
CW=B.2.1 SHBEL ettt e e st e e st e e ae e e eeeeeaneeeeseseanessss 31
CW-8.2.2 Boits, NUts and WEAShEIS: .......ccuuiivrieeeeeieeeireesseeesssessessseessssasssssssssnns o 31
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B8ID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4x50 kW & 2x25 kW
MODULAR DIESEL GENERATING SETS AND
ASSCCIATED ELECTRICAL EQUIPMENT FOR
HILABAAN, STA. MONICA AND TIKLING DPPs
UNDER PACKAGE 37

SECTION Vi - TECHNICAL SPECIFICATIONS VisP22Z1432Se

CW-8.2.3 A TSSO cainniiiiiiuiieirieearetenrretraasesraaraer s rer s s sesaasssotansensasnansersnnsnarnnns 31
CW-8.3  EXEOULION . ceuueieeeieeee e ccenreterreesanes s sennnen s neesssaenssessssnnsasmasssaassssasasasssssans 32
CwW-8.3.1 Fabrication... e eerrnaereretebtraeaeaaarnraeeeeaennnneasessiranerseranes DL
CW-8.3.2 Welding of Structural Steel Work ............................................................. 32
CW-8.3.3 Shop PaiNting ..ccc.voreereeeririnee et recereeisesisisnse s nn s ssnssastssessssessne s 92
CW-8.3.4 EreClON .o st sese s s a e r e r s rer s re s s e rren s va st b e s s as s nnbe s s s 33
CW-8.3.5 Tests and INSpectionS.........cocciiiicrcciimnec e sennss e ssssannnss e 3O
CW-8.4 Measurement and Payment........ccovveiinmimiiiccineisieinnsnenn 34

CW-9.0 REINFORCED CONCRETE FOUNDATION AND ASSOCIATED
STRUCTURES FOR EQUIPMENT AND OTHER COMPONENT
(DESIGNED/CONSTRUCTED BY SUPPLIER} .......ccccceivriiirmrcnnraninnanenes 35

CW-2.1 Scope... eesasesseessesseesievesiererestarsettrrtreantaasrrannrsnnennasnssnns DD
CW-9.2 Design and Construotlon eetrestetretereres e st rnaantrersaaen s seareneasnrrnrenes PO
CW-9.3 Measurement and Payment36

CW-10.0 DRAINAGE SYSTEM AND APPURTENANT STRUCTURES................. 37
CW-10.T SOO0PE .t re e csr s s snb b e sostbaet s e st a s e s e e e s s san s annns 37
CW-10.2 Materials... eeevernantrraatreneesenaannnnnrnnnasenrnnned
CWwW-10.2.1 Non- Relnforced Concrete Dralnage Plpes RRRORRIIOPRRRTORRR: 1 4
CW-10.2.2 Reinforced Concrete Drainage PrpesS?
CW-10.2,3PVC Pipes ... RO SRRUPTORSRPRRTTRRRIPRURIRRC 1
CW-10.2.4 Concrete Covered Rectangular D|tch ..................................................... 37
CW-10.2.5 Bedding Material..........coouvieeriiinicniicceciies st srne s ee s snnnae e 38
CW-10.3 CONSITUCHON .....ccirreiiveeniecirerireireetrtrreriececrecssecnnnmesisnersesesesssssnsssssssesnsnsns 38

CW-10.3.2CoNcrete Canal........ccviecieeieeiieciieeeeeeeccereeessesnnnae e s s ssseeeessennesee e e s s a e e 3O
CW-10.3.3 Appurtenant StrUCHUIES .......ccoo st e 38
CW-10.4 Pipe INStallation .........oeeveiiiriiiiiioniiiiienrrrreeeeesssnessssrsessssesssssssessssssseees s 39
CW-10.4.1 General.. veveeaen rereenrrsenrenneen 39
CW-10.4.2Non- Relnforced and Relnforced Concrete Dramage Plpes.....................39
CW-10.5 Measurement and Payment.........ccveeeimeireeeeecrieeieseneesseeeeneesssssnees e e 40
CW-10.5.1 Concrete Rectangular Dltch rerrrrrnnnrerereeeeeeeessnrennsesnessassesasssnssnseesdb0
CW-10.6.2 Concrete Drainage Pipes and PVC Plpes
CW-10.5.3 Appurtenant Structures ..........ccciiiieeircoieenecceeeeeeccseeevsnsssnsssessosessannes s 40
CW-10.5.4BeddiNg ....oovceieeiiiiiiiciiirecinieciiiereiee s serrescneensecsnassssse s ssnsnesssnnaneseenen 30

CW-11.0 SECLUSION FENCE (NOT USED) ....ccocvovemvriririirirciserisinsnesersscsssssscsessenss 40

CW-12.0 PERIMETER FENCE AND VEHICULAR/PEDESTRIAN GATE (NOT
USEDD) «..vvvoueveresessesseasasssssssessasssssmsessssssssessenssossssmssssessessnesssesmessesssssessssas a0
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4x50 kW & 2x256 kW
MODULAR DIESEL GENERATING SETS AND
ASSOCIATED ELECTRICAL EQUIPMENT FOR
HILABAAN, STA. MONICA AND TIKLING DPPs
UNDER PACKAGE 37

SECTION VI — TECHNICAL SPECIFICATIONS VisP2221432Se

CW-13.0 STEEL POLE WITH CROSS-ARMS AND BRACES.....c.cconvnvivriiininien 81

CW-13.1 Description ......cccooivcinnenmnernnnennnncns retrr e —— rerirrsrnnrnnnnasnnnnsrersesrrnnnssdh]
CW-13.2 Pole Requirements.......ccoveeiinicinicannnenn. brerevarenneeneens veversrrnnnnnnrarsennreneesnsnsd]
CW-13.3 Pole Erection.....cceevvmeeniienreeenes retreirrerareesassrereesenranssssessseeeeessrsssasereaarnancesdt]
CW-13.4 Measurement and Payment......cccvvierrverreeimeimmimmenimemerisei e O VA
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 4x50 kW & 2x25 kW
MODULAR DIESEL GENERATING SETS AND
ASSOCIATED ELECTRICAL EQUIPMENT FOR
HILABAAN, STA. MONICA AND TIKLING DPPs
UNDER PACKAGE 37

SECTION VI ~ TECHNICAL SPECIFICATIONS VisP22Z14325e

Cw-1.0

CW-1.1

Cw-1.2

CW-1.3

CwW-1.4

TECHNICAL SPECIFICATIONS

CW — CIVIL WORKS

GENERAL CONSTRUCTION FACILITIES
Scope

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

Moving-in

The Supplier 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 Supplier shall submit sufficient
detailed plans showing the proposed location of such stationary equipment and
plant and other pertinent data. No installation of such stationary equipment
shall be undertaken uniess the corresponding plans have been approved by
the NPC.

Supplier's Camp Facilities

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

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

Water Supply

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

COMMISSIONING OF 4x50 kW & 2x256 kW
MCODULAR DIESEL GENERATING SETS AND
ASSOCIATED ELECTRICAL EQUIPMENT FOR
HILABAAN, STA. MONICA AND TIKLING DPPs
UNDER PACKAGE 37

SECTION VI — TECHNICAL SPECIFICATIONS VisP22Z14328e¢

CwW-1.5

CW-1.6

CW-1.7

Cw-1.8

CW-1.9

Sewerage Disposal and Sanitation

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

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

Fire Protection

The Supplier shall observe all necessary precautions against fire, 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 Supplier's
operation, the Supplier shall have to extinguish the fire immediately at his own
expense, to the full extent of the manpower and equipment employed under
the contract at the time of the fire.

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

Construction Power

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

Camp Security

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

Construction Material Storage

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

COMMISSIONING OF 4x50 kW & 2x25 kW
MODULAR DIESEL GENERATING SETS AND
ASSOCIATED ELECTRICAL EQUIPMENT FOR
HILABAAN, STA. MONICA AND TIKLING DPPs
UNDER PACKAGE 37

SECTION VI — TECHNICAL SPECIFICATIONS VisP2221432Se

CW-1.10 Removal of Camp and Construction Facilities
After the completion of the work covered by the contract and prior to
acceptance of the completed work, the entire camp facilities of the Supplier,
including its water supply system, electric distribution system, quarters,
warehouses, shops, dining halls, commissaries, temporary shed and other
facilities therein shall be removed by the Supplier. 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 Supplier's
Construction Facilities. The cost of furnishing, constructing, maintaining,
operating and removing of temporary drainage structures, pumping system and
other dewatering devices necessary to keep construction operations free from
water, shall be included in the various pay items in the Schedule of
Requirements for structures where such care of water is required.
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BID DOCUMENTS SUPPLY. DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 4x50 kW & 2x25 kW
MODULAR DIESEL GENERATING SETS AND
ASSOCIATED ELECTRICAL EQUIPMENT FOR
HILABAAN, STA. MONICA AND TIKLING DPPs
UNDER PACKAGE 37

SECTION Vi — TECHNICAL SPECIFICATIONS VisP22714325e

Cw-2.0

CW-2.1

Cw-2.2

Cw.2.3

CARE OF WATER DURING CONSTRUCTION
Scope

In accordance with the specifications contained in this section or otherwise
directed, the Supplier 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.

Drainage and Dewatering

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

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

Measurement and Payment

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

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4x50 kW & 2x25 kW
MODULAR DIESEL GENERATING SETS AND
ASSOCIATED ELECTRICAL EQUIPMENT FOR
HILABAAN, STA. MONICA AND TIKLING DPPs

UNDER PACKAGE 37
SECTION VI - TECHNICAL SPECIFICATIONS VisP2221432Se

CW-3.0 ENVIRONMENTAL REQUIREMENTS FOR CIVIL WORKS

CWwW-3.1 Scope
This section pertains to the environmental and safety provisions, requirements
and conditions that shall govern during the execution of al! civil works under
this project.

Cw-3.2 General Conditions

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

a)

b)

c)

d)

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

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);

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

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

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

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

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

Construction/Installation shall be carried-out in a manner where
landslides and erosions are minimized.
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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4x50 kW & 2x25 kw
MODULAR DIESEL GENERATING SETS AND
ASSQOCIATED ELECTRICAL EQUIPMENT FOR
HILABAAN, STA, MONICA AND TIKLING DPPs
UNDER PACKAGE 37

SECTION VI — TECHNICAL SPECIFICATIONS VisP22Z14325¢e

9)

h)

)

k)

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.

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.

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

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

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

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

m) Provide PPEs and other safety provisions required by DOLE, for its

n)

project/site works.

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

CWwW-3.3 Measurement and Payment

No separate measurement and payment will be made for the Supplier's
compliance to the foregoing. The entire cost thereof shall be included in the
various pay items in the Schedule of Requirements.
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 4x50 kW & 2x25 kwW
MODULAR DIESEL GENERATING SETS AND
ASSOCIATED ELECTRICAL EQUIPMENT FOR
HILABAAN, STA. MONICA AND TIKLING DPPs
UNDER PACKAGE 37

SECTION Vi - TECHNICAL SPECIFICATIONS VisP22Z214325e

CW-4.0

CW-4.1

Cw-4.2

CW-4.2.1

CWw-4.2.2

CW-4.3

CW-4.3.1

CW-4.3.2

SITE GRADING
Scope

In accordance with the specifications contained herein and in conformance with
the lines, slopes, grades and extent shown on the plans or otherwise directed
by the NPC, the Supplier shall furnish all equipment, labor and materials and
shall perform the required grading work.

Clearing, Grubbing and Miscellaneous Work
Clearing and Grubbing

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

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

Miscellaneous Works
Where shown on the drawings or if not shown but directed by the NPC, the

Supplier shall perform miscellaneous work like demolition, removal, chipping,
replacement or transfer of existing structures and other miscellaneous work. All

demolished structures shall be disposed of as directed by NPC.

Grading
General

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

Classification of Materials

All materials in grading work shall be unclassified regardless of the nature of
materials encountered during grading excavation and of materials used in
grading fill. 1t is on the basis of unclassified material that Supplier shall
determine his unit bid price for grading excavation and grading fill.
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Cw-43.3

CW-434

Stripping

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

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 maodification of slopes and grades according to the
conditions actually encountered during excavation, but such change or
modification shall not be construed to mean by the Supplier as a basis for
additional compensation over and above the contract unit prices.

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

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

Fill work shall not be started until the area has been inspected and approved
by the NPC after stripping. Grading fill shall be spread and compacted in layers
of 15 cm. loose volume and compacted with approved roller weighing not less
than 10 tons. Each layer shali 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 144KPa. In
no case shall filling and compaction work to be done without the presence of
NPC’s inspectors. The Supplier shall be held liable for any structural instability
or damage that might result in consequence to non-compliance of this
requirement. The Supplier shall institute corrective measures to bring the
foundation base to a condition or state that will conform to the required bearing
capacity; and also to repair and make good any damage on the structure to the
satisfaction and at no cost to NPC.
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CW-4.3.5

CW-4.3.6

Cw-4.4

CW-4.5

CW-4.6

Slides

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

Slip-Outs

in the event of slip-outs in any part of the grading fill prior to final acceptance
of the work, the Supplier shall rebuild such portion of the fill. In the case it is
determined that the slip-outs was caused through the fault of the Supplier, the
rebuilding of the fill shall be performed by the Supplier 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.

Disposal

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

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 Supplier and approved by the NPC. Cost of
excavating, hauling, placing and compacting additional materials from borrow
sources shall be included in the unit price bid for the item, Grading Fill.
Acquisition of right-of-way to these sources shall be the responsibility and
account of the Supplier. '

Environmental Requirements

All construction activities to be performed by the Supplier shall be in
accordance with the restrictions stated in the approved Environmental
Clearance Ceriificate (ECC) and the conditions set forth in Clause 3.0 —
Environmental Requirements for Civil Works.
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Ccw-4.7

CW-4.7.1

CW-4.7.2

CW-4.7.3

CW-4.7.4

CW-4.7.5

Measurement and Payment
Clearing and Grubbing

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

Miscellaneous Works

Measurement for payment for miscellaneous work such as demoalition,
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 various pay items under Miscellaneous Works, which payment shall cover
all cost for furnishing labor, equipment and incidentals necessary for demolition
and restoration, disposal, and other related works required to complete the
item.

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.

Grading Excavation

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

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

Grading Fill

Measurement for payment for Grading Fill shali 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.
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Payment will be made at the contract unit price for the item Grading Fill in the
Schedule of Requirements, which payment shall constitute full compensation

for furnishing of all materials, labor, construction equipment and incidentals
necessary to complete the work item.
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CW-5.0 STRUCTURAL EXCAVATION, FILL AND BACKFILL
CW-5.1 Scope
In accordance with the specifications contained herein and as shown on the
drawings and otherwise directed, the Supplier shall perform all the required
structural excavation, fill and backfill for the entire project, including the proper
disposal of excess excavated materials.
CW-5.2 Materials
CW-5.2.1 Structural Excavation
No classification will be made on the materials excavated. The Supplier shall
determine his/her unit bid price for structural excavation based on unclassified
material regardless of the nature of the materials actually encountered and
excavated.
CW-5.2.2 Structural Fill
a. Sand and Gravel Fill
The material shall be of the same classification as the sand and gravel base
consisting of river sand and gravel as approved by the NPC. The composite
material shall be free from vegetable matter and lumps or balls of clay, and
shall be uniformly graded from coarse to fine in accordance 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 NPC.
CW-5.2.3 Special Foundation, if any

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

a. Lean Concrete

The strength of lean concrete shall be 13.79MPa or as designated by the NPC.
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CW-5.2.4

CW-5.3
CW-5.3.1

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.
Structural Backfill

Backfill_ for Structures Other Than Pipes — Material for backfill shall consist of
compactable and approved material taken from grading and structural

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

Backfill for Sewerage and Drainage Pipes — The layer of backfill materials
immediately above, up to 60 cm. from the top of pipe, and on the sides of the
pipe shall consist of selected material consisting of clay soit 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 Supplier shall notify the NPC sufficiently in advance before the beginning
of any excavation so that a joint survey for baseline data and cross-sectional
measurements can be undertaken on the undisturbed/natural ground surface.
All excavation shall be carried out according to the lines, slopes and grades
shown on the drawings. [n 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 Supplier
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 Supplier due to his carelessness shall be
filled and properly compacted with the suitable material approved by NPC, at
no additional cost to NPC.
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CW-5.3.2

CW-5.3.3

b. Structural Excavation, Structure Other Than Pipes

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

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

¢. Drainage and 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.
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 breadih of the
section under construction, each layer not to exceed 15 cm. in loose volume
thickness and compacted thoroughly to the desired compaction as determined
by the NPC. No succeeding layer shall be placed until the previous layer has
been tested and approved, as to compaction, by the NPC. '

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 Supplier as
stated in CW-5.3.1b.
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CW-5.3.4

CW-5.4

CW-5.4.1

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 layers and compacted until the
required bearing capacity is attained.

Backfill

1. Structures, Other Than Pipes

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

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

2. Drainage and Sewerage Pipes

After the pipes have been instailed 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 Supplier
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.

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for Structural Excavation.
Corresponding cost hereof shall be included in the unit bid price of relevant
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CW-5.4.2

Cw-54.3

CW-5.4.4

CW-54.5

item(s) in the Schedule of Requirements which payment shall constifute _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.

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

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.

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

Structural Backfill

Measurement for payment for Structural Backfill (except backfill for drainage
and sewerage pipes, appurtenances and other structures of which cost of
backiill 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.

Unless otherwise specified in the Schedule of Requirements, no separate
payment will be made for Structural Backfill. Corresponding cost hereof shall
be included in the unit bid price of relevant item(s) 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
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trench excavation and backfill for pipes shall be included in the payment
pertaining to pipes as shown in the Schedule of Requirements.
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CWwW-6.0 CONCRETE
CW-6.1 Scope

Cw-6.2

CW-6.3

CW-6.3.1

CW-6.3.2

CW-6.3.3

CW-6.3.4

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

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 furnished by the Supplier and shali conform
to the requirements of the latest edition of the Standard Specifications for
Portland Cement (ASTMC150).

Unless otherwise specified, cement shall be ordinary Portland Cement. Type |
or Type 1P for general construction which concrete is not in contact with soils
or ground water and Type |l 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 Supplier 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.
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CW-6.3.5

CW-6.4

Cw-6.4.1

CW-6.4.2

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 shalt
be lined with plywood, a non-absorptive, hard-pressed fiberboard, absorptive-
type lining or other suitable material. Piywood, other than for lining, shall be
concrete-form plywood free of raised grain, torn surfaces, worn edges, patches,
or other surface defects, which wouid impair the texture of the concrete surface.
Surfaces of steel forms shall be free from irregularities, dents, and sags.

Storage of Materials
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.

Reinforcing Steel

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

Formweork for concrete placed underwater shall be watertight.

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

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

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

All formworks shall be provided with adequate clean-out openings to permit
inspection and easy cleaning after all reinforcement has been placed. Where
forms for continuous surfaces are placed in successive units, the forms shall
be fitted over the completed surface to obtain accurate alignment of the surface
and to prevent leakage of mortar. Panel forms shall be constructed so that they
can be removed without damaging the concrete. All exposed joints, edges, and
external corners shall be chamfered a minimum of 20 mm unless specified
otherwise herein. Forms for heavy girders and similar members shall be
constructed with a proper camber.
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CW-6.5.4

CW-6.5.5

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

Tolerance and Variations: The Supplier shall set and maintain concrete forms
to ensure that, after removal of the forms and prior to patching and finishing,
no portion of the concrete work will exceed any of the tolerances specified.
Variations in floor levels shall be measured before removal of supporting
shores. The Supplier shall make the necessary corrective measures for the
variations resuiting 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.

Placing Reinforcement

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

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

Mixing Concrete

Mixing of concrete shall conform to the requirements of ACI 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 metal pipe or tremie is used. The pipe or tremie
shall be kept full of concrete and its end shall be kept buried in the newly placed
concrete, Chutes through which concrete is delivered to the structure in a thin,
continuously exposed flow will not be permitted except for very limited or
isolated sections of the work.

Earth surfaces, upon which concrete shall be placed, shall be cleaned, dry and
thoroughly compacted before placing the concrete.
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CW-6.5.7

CW-6.5.8

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 teveling 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 permission of NPC; where such
permission, however, shall not relieve the Supplier of its responsibility for the
safety of the work. Blocks and bracing shall be removed at the time the forms
are removed and in no case shall any portion of the wood forms be left in the
concrete.

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

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

Min. Time Min.% 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 shali be cleared of all debris and refuse resulting from work.
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

NATIONAL POWER CORPORATION

VI-CW-22




BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 4x50 kW & 2x25 kW
MODULAR DIESEL GENERATING SETS AND
ASSQCIATED ELECTRICAL EQUIPMENT FOR
HILABAAN, STA. MONICA AND TIKLING DPPs
UNDER PACKAGE 37

SECTION VI — TECHNICAL SPECIFICATIONS VisP22Z214325e

CW-6.5.9

CW-6.5.10

shall be kept wet at all imes prevent opening at the joints and drying out of the
concrete.

Sampling and Testing of Concrete

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

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

No concreting work on the project will be permitted to be done until NPC
signifies in writing that, following the performance of the necessary tests, he
gives his approval to the use of all materials involve in making the concrete.
As work progresses, test cylinders shall be fabricated from the concrete
samples and tested in accordance with ASTM C31 and ASTM C39. At least
one set of four (4) cylinders shall be made from each 10 cu.m of the concrete
placed of each class. Also at least one set shall be made per day for each class
of concrete placed each day.

Two (2) cylinders shall be tested at 28 days for specification compliance and
one shall be tested at 7 and 14 days respectively for information. The
acceptance test result shall be the average of the strength of the two cylinders
tested at 28 days.

The compressive strength of the concrete shall be deemed acceptable if the
average of any consecutive strength tests equals or exceeds the specified
design strength (fc'), provided no individual test falls below the f¢' by more than
3.50 MPa(500 psi) if fc’ is equal or less than 5,000psi (35Mpa); or by more than
0.10f¢, if f¢’ is more than 5,000 psi (35Mpa).

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

Tolerances and Repair for Concrete Construction

Concrete structures shall be constructed to the lines shown on the drawings or
where so0 required to suit actual field requirements. Any structure that does not
conform to such lines shall be repaired or removed and made anew by the
Supplier at no additional cost to the Corporation.

Repairs shall be made at surface imperfections due to faulty placing of concrete
and cuts on the structures due to the removal of excess concrete on the lines
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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.

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.

Measurement and Payment

Measurement for payment for Concrete (except concrete which shall be
measured for separate payment) 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.

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for Concrete. Corresponding cost
hereof shall be included in the unit bid price of relevant item(s) in the Schedule
of Requirements which payment shall cover all costs for furnishing all labor,
materials, including equipment and tools required for concreting work. Payment
shall also include non-shrink cementitious grout and epoxy grout inside
foundation block out and above engine base plate and care of water.
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CW-7.0 REINFORCING STEEL

CW-7.1 Description
This work shall consist of furnishing, fabricating, and placing of steel
reinforcement of the type, size, shape and grade required in accordance with
these specifications and in conformity with the requirements shown on the
Drawings or as directed by the NPC.

CW.7.2 Material Requirement
All material shall conform to the requirements hereinafter given. Certified test
reports (mill test or other) shall be submitted to the NPC for all reinforcement
steel used. These tests shall show the results of all chemical and physical tests
made.

Cw-7.2.1 Bar Reinforcement
Reinforcement bars for concrete shall be hot-rolled, weld able, deformed billet-
steel bars conforming to the requirements specified in ASTM A615 and PNS
49 unless shown on the Drawings or as required by the NPC. The use of the
cold twisted bars is not permitted. Bar reinforcement shall be shipped in
standard bundles, tagged and marked in accordance with the Code of Standard
Practice of the Concrete Reinforcement Steel Institute.

Cw-7.2.2 Sampling
The NPC’s Representative will sample reinforcement bars at the source of
supply or at the point of distribution, and the Supplier shall notify the NPC in
sufficient time in advance to permit sampling and testing before shipment is
made. Three (3) samples from each size shall be taken at random representing
five (5) tons or fraction thereof of each size.

CW.7.3 Construction Requirement

CW-7.3.1 Order List for Bent Bars

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

Shop Drawings for Reinforcing Steel (ACI 315): Indicate bending diagrams,
assembly diagrams, splicing and laps of bars, shapes, dimensions and details
of bar reinforcing, accessories and concrete cover. Do not scale dimensions
from structural drawings to determine lengths of reinforcing steel.
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Cw-7.3.2

Cw-7.3.3

CW-7.34

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 28mmo® D=8d
Bars 32mm® and greater D=10d

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

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, il or other foreign
matter. However, when steel has on its surface easily removable and
detrimental rust, loose scale or dust, it shall be cleaned by a satisfactory
method, approved by the NPC.

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

Placing and Fastening Reinforcement & Miscellaneous Material {ACl-
301)

All reinforcement bars, stirrups, hanger bars, wire fabric, spirals and other
reinforcing materials shail be provided as indicated in the drawing or required
by the specification, together with all necessary wire ties, chairs, screws,
supports, and other devices necessary to install and secure the reinforcement
properly. All reinforcement, when placed, shall be free from rust, scale, oil,
grease, clay, and other coatings, and foreign substances that would reduce or
destroy the bond. Rusting of reinforcement shall not reduce the effective cross
sectional area of the reinforcement to the extent that the strength is reduced
beyond specified values. Heavy, thick rust or loose, flaky rust shall be removed
by rubbing with burlap or other approved method, prior to placing.
Reinforcement that has bends not shown on the project drawings or on
approved shop drawings, or is reduced in section by rusting such that its weight
is not within permissible ASTM tolerances, shall not be used. All reinforcement
shall be supported and wired together to prevent displacement by construction
loads or by the placing of concrete. Unless directed otherwise by the NPC,
reinforcement shall not be bent after being partially embedded in hardened
concrete. Detailing of reinforcing shall conform to ACI 315. Where cover over
reinforcing steel is not specified or indicated, it shall be in accordance with ACI
318.
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All steel reinforcement shall be accurately placed in position shown on the
drawings or as required by the NPC and firmly held there during the placing
and setting of the concrete. Bars shall be tied at all intersections except where
spacing is less than 30 mm in each direction, when alternate intersections shall
be tied. Ties shall fasten on the inside.

Distance from the forms shall be maintained by means of stays, blocks,
hangers or other approved supports. Blocks for holding reinforcement from
contact with the forms shali 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 shali be placed accurately and secured. [t shall be supported by
suitable chairs and spaces or by metal hangers. On the ground, and where
otherwise subject to corrosion, concrete or other suitable non-corrodible
material shall be used for supporting reinforcement. Where the concrete
surface will be exposed to the weather in the finished structure or where rust
would impair the appearance or finish of the structure, all reinforcement
supports, within specified concrete cover, shall be galvanized or made of a
suitable non-corrodible material.

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

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

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

a. Height of bottom bars *6mm above form
b. lLengthwise positioning +50mm of bars
¢. Spacing bars in walls and *25mm
solid slabs
d. Spacing bars in beams and  #6mm
footings
e. Height of top bars +Bmm
f. Stirrup spacing:
(1) For any one stirrup +25mm
(2) For over-all group £25mm of stirrup
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CW-7.3.5

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.

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 Supplier elects to use buitt splicing of reinforcing,
he shall submit complete details of the process to be used by the NPC. If the
butt splices are used the Supplier shall ensure that the splice meets the
requirements specified herein by performing at least three splices which shall
be submitted for tests to a testing laboratory that has been approved for such
testing by the NPC. The cost of these shall be borme by the Supplier.

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

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

Splice Type Grade 40 Min.Lap But Not Less Than
Tension 24d 300mm
Compression 20d 300mm

Where d is the diameter of the bar. In lapped splices, the bars shall be placed
in contact and wired together. Lapped splices will not be permitted at locations
where the concrete section is insufficient to provide a minimum clear distance
of one and one-third the maximum size of coarse aggregate between the splice
and the nearest adjacent bar. Welding of reinforcing 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.
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CW-7.4

Measurement and Payment

The quantity to be paid for shail 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
#6 20 2.468
#3 25 3.854
#9 28 4.833
#10 32 6.313
#11 36 7.991

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

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

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for the accepted quantity of
Reinforcing Steel. Comresponding cost hereof shall be included in the unit bid
price of relevant item(s} in the Schedule of Requirements which payment shall
be made in full compensation for furnishing materials, labor, equipment and
incidentals necessary to complete this item.
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CW-8.0 STRUCTURAL STEEL
Cw.38.1 General

Cw-8.1.1

CW-8.1.2

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

Submittals

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

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

Certificates of Conformance for the following:

Bolts, Nuts and Washers
Welding Electrodes and Rods
Paint

Steel

Certified Test Reports

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

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

Delivery and Storage

All materials shall be handled, shipped and stored in a manner that will prevent
distortion or other damages. Materials shall be stored in a clean and properly
drained location and out of contact with the ground. Damaged materials shall
be replaced or, when permitted by NPC, may be repaired in an approved
manner at no additional cost to NPC.
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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 SP8&.
Wash clean surfaces that become contaminated with rust, dirt, oil, grease or
other contaminants with soivents 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 A53, 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 Ab563, Grade A, heavy hex
style, except nuts less than 38mm
may be provided in hex style
Washers: ANSI B18.22.1, Type B
Cw-8.2.3 Accessories:

Welding electrodes and steel structural members shall use:

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

NATIONAL POWER CORPORATION

VI-CW-31




BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 4x50 kW & 2x25 kw
MODULAR DIESEL GENERATING SETS AND
ASSOCIATED ELECTRICAL EQUIPMENT FOR
HILABAAN, STA. MONICA AND TIKLING DPPs
UNDER PACKAGE 37

SECTION V1 — TECHNICAL SPECIFICATIONS VisP2221432Se

Cw-8.3

CWw-8.3.1

Cw-8.3.2

CwW-8.3.3

Execution
Fabrication

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

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

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

» Field painting: When the erection work is complete, the heads of field
bolts, all welds and any surface from which the shop coat of paint has become
worn off or has otherwise become defective, shall be cleaned and thoroughly
covered with one coat of shop coat paint. When the paint applied for touching
up bolt heads and abraded surfaces has become thoroughly dry, apply two fieid
coats of marine epoxy paint subject to the approval of NPC.

» Marking: Prior to erection, members shall be provided with a painted
erection mark. In addition, connecting parts assembled in the shop for
remaining holes in field connections shall be matched marked with scratch and
notch marks. Do not locate erection markings on areas to be welded. Do not
locate erection markings in areas that will decrease member strength or cause
stress concentrations.
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CW-8.3.4

CW-8.3.5

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

Any structure that does not conform shall be repaired, removed and/or erected
anew by the Supplier at no additional cost to NPC.

Tolerances on structural steel shall be in accordance with the “Code of
Standard Practice” of the AISC “Manual of Steel Construction”.

Tests and Inspections

Visual Inspection of Welding: After the welding is completed, hand or power
wires brush welds, thoroughly clean them before the inspector makes the check
inspection. Inspect welds with magnifiers under strong, adequate light for
surface cracking, porosity, and slag inclusions; excessive roughness; unfilled
craters; gas pockets; undercuts; overlaps; size and insufficient throat and
concavity. Inspect the preparation of groove welds for adequate throat opening
and for snug positioning of backup bars.

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

INot applicable on non-cntical structures/jonts and as directed/required by NPC Design Engineer.
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CW-8.4 Measurement and Payment

Measurement for payment for structural steel shall be based on the total
number of kilograms of structural steel placed and accepted and shall
constitute full compensation for furnishing all labor, materials and equipment
necessary to complete the item.

Uniess otherwise specified in the Schedule of Requirements, no separate
Measurement and Payment will be made for the item Structural Steel in the
Schedule of Requirements.
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Cw-9.0

CW-9.1

CW-9.2

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

Scope

In accordance with the specification contained in this section, the Supplier shall
design and furnish all materials, labor, equipment and tools to construct all
reinforced concreting and relevant works based on the approved drawings or
as directed by NPC.

Design and Construction

The design and construction of reinforced concrete foundations and other
elements for equipment and related component to be furnished by the Supplier
shall be the responsibility of the Supplier. Reinforced concrete foundations
shall be designed based on the actual weights, dimensions and relevant design
parameters of the equipment and structures subject 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 Supplier are as
follows:

Compressive strength of concrete shall be 20.7 MPa at 28 days

Reinforcing steel shall conform to Philippine National Standards grade

DSB 275

Compacted sand and gravel bedding shall be 150 mm thick

Soil bearing capacity shall be subject fo the Supplier's determination

and verification at the site

Wind velocity shall be based on latest edition of NSCP.

Concrete pad or pedestal shall extend 150 mm beyond the equipment

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

equipment supports

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.

N -

P w

o o

All works and materials shall be constructed, installed andfor erected to
conform with the relevant sections of this Specifications and in accordance with
the generally accepted engineering techniques and methodologies.
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CW-9.3 Measurement and Payment

Unless otherwise indicated in the Schedule of Requirements, no separate
measurement and payment will be made for the design and construction of
reinforced concrete foundation and/or other structural elements of the
equipment and their related components. The entire cost of furnishing of all
materials, labor, equipment and tools for the entire works shall be included in
the supply and installation of associated mechanical and/or electrical
equipment/works where they are required.
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CW-10.0
CW-10.1

Cw-10.2
CW-10.21

CW-10.2.2

CwW-10.2.3

Cw-10.2.4

DRAINAGE SYSTEM AND APPURTENANT STRUCTURES
Scope

In accordance with the specifications contained herein, the Supplier shall
furnish all materials, labor, equipment and tools, perform all required
excavation and backfill, install all pipes and construct canals and ditches, as
the case may be, where indicated on the drawings or where directed
conforming with the lines and grades as established in the field by the NPC.
The Supplier 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.

Materials
Non-Reinforced Concrete Drainage Pipes

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

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.

Reinforced Concrete Drainage Pipes

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

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

PVC Pipes

Polyvinyl Chloride (PVC) Pipes shall be unplasticized conforming to 1S04435
or equivalent. Details/scheme of perforation shall be as indicated in the bid
drawing or as directed by NPC.

Concrete Covered Rectangular Ditch

Cement, reinforcing steel, aggregate and water to be used for the construction
of concrete covered rectangular ditch and open rectangular canal shall conform
to the requirements set forth in Section CW-6.0 — Concrete. Foundation base
material for concrete canal shall be sand and gravel as described in Section
CW-5.0.
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CW-10.2.5 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-10.3 Construction
CW-10.3.1  Trench Excavation and Backfill
Trench excavation and backfill work shall be done in accordance with the
pertinent provisions of Section CW-5.0.
CW-10.3.2 Concrete Canal
Concrete canal, open or covered, shall be constructed in accordance with the
lines and grades shown on the drawings. Cilass of concrete shall be as
indicated on the drawings or directed by the NPC.
CW-10.3.3  Appurtenant Structures

Appurtenant structures like street inlet, street inlet-catch basin combination,
manhole, catch basin for downspouts, catch basin for intersecting perforated
PVC pipes, septic tank, drain pit, 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 20.7 MPa concrete unless
otherwise shown on the drawings.
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Cw-10.4

CwW-10.4.1

CW-10.4.2

Pipe Installation
General

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

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 Supplier 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 shalil 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.
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CW-10.5

CW-10.5.1

CwW-10.5.2

CW-10.5.3

CwW-10.5.4

CwW-11.0
CW-12.0

Measurement and Payment
Concrete Rectangular Ditch

Measurement for payment for ditch/canal and other channels will be based on
the number of linear meters of ditch/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 backfili.

Concrete Drainage Pipes and PVC Pipes

Non-reinforced and reinforced concrete drain pipes, and PVC pipes in place
and accepted will be measured by the linear meter along the centerline of the
pipeline.

The quantities measured as provided above, 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 aiso include
the cost of attendant excavation, bedding and backfilling.

Appurtenant Structures

Measurement for payment of appurtenant structures like street inlet, street
inlet-catch basin combination, manhole, catch basin for downspouts, septic
tank, drain pit, drainage outlets, etc. will be based on the number of structures
constructed/installed and accepted.

The Supplier will be paid at the contract unit price for the pertinent item for each
appurtenant structure shown in the Schedule of Requirements. Such payment
shall cover all costs for furnishing all equipment, labor, materials and tools
necessary to complete the construction of the aforementioned appurtenant
structures. Payment also includes the cost of attendant excavation and backfill,
furnishing, scheduling, cutting, bending and piacing of reinforcing steel.

Bedding

Unless otherwise specified in the Schedule of Requirements, no separate
measurement and payment will be made for Bedding. Corresponding cost
hereof shall be included in the unit bid price of relevant item(s) in the Schedule
of Requirements which payment shall constitute full compensation for
furnishing all labor, materials, equipment and tools necessary to complete the
items.

SECLUSION FENCE (NOT USED)
PERIMETER FENCE AND VEHICULAR/PEDESTRIAN GATE (NOT USED)
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VisP22Z14328e

CW.-13.0

CW-13.1

CW-13.2

STEEL POLE WITH CROSS-ARMS AND BRACES
Description

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

Pole Requirements

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

CW-13.3

Description |40’ (12.20 m})|35’ (10.65 m)|30’ (9.15 m)|25’ (7.62 m)
Steel Material ASTM AS572 [ ASTM A572 |ASTM A572|ASTM A572
Tip Diameter 200 mm 200 mm 200 mm 150 mm
Butt Diameter 320 mm 300 mm 260 mm 240 mm
Thickness 4 mm 4 mm 4 mm 4 mm
Shape Octagonal QOctagonal | Octagonal | Octagonal
Minimum  Yield! 345 MPa 345 MPa 345 MPa 345 MPa
Strength

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

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

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

All structural steel, bolts, nuts and washers shall be hot-dip galvanized after
fabrication in accordance with ASTM A123 with minimum zine 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 4.0
7.62 25 1.40 4.6 1.22 4.0
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CW-13.4

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

All poles shall be set truly vertical and exact in alignment. After the poles have
been set and aligned properly, the holes shall be backfilled with materials
consisting of 20% sand AND 80% gravel. The gravel and sand material shall
be filled around the holes and compacted thoroughly at 30 cm (12 inches) layer
by tamping tools before placing the next 30 cm layer of gravel and sand, until
the backfill material reaches the ground surface level. Materials from the
excavated holes shall be placed and tamped around the poles to a height of 30
cm. (12 inches) above ground line and shall be spread sloping radially outward
until it intersects with the ground surface.

The cross-arms and hardwares shall be assembled and installed properly in
accordance with the drawings. All nuts and locknuts shall be adequately
tightened.

Braces such as flat and x-braces, shall be attached where required. The braces
shall be attached by the Supplier in accordance with the drawings. All nuts shall
be tightened adequately.

Measurement and Payment

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

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

Payment will be made at the contract unit price for the items, Steel Pole and;
Steel Cross-arms and Braces in the Schedule of Requirements, which payment
shall constitute full compensation for furnishing of alt materials, labor and
hardwares and accessories necessary to complete the items.
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MW - MECHANICAL WORKS
MW-1.0 GENERAL

The Work to be done under this section shall include the furnishing of all
labor, materials, equipment, tools, and other incidentals for all mechanical
works enumerated hereunder or as otherwise directed by NPC for the
Supply, Delivery, Installation, Test and Commissioning of 4x50 kW &
2x25 kW Modular Diesel Generating Sets and Associated Electrical
Equipment for Hilabaan, Sta. Monica and Tikling DPPs Under
Package 37.

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 shali comply with all
applicable regulations, quality, and dimension standards.

The work shall be performed and completed with high quality
workmanship in accordance with generally accepted modern practice in
the design, supply, delivery, installation, test and commissioning of
mechanical equipment and associated works for the safe and reliable
operation of the 4x50 kW & 2x25 kW Modular DG Sets and Auxiliaries.

The Supplier shall strictly observe the requirements specified in this
Specific Technical Specifications (Mechanical Works) in conjunction with
the General Technical Specifications (General Works). The Specific
Technical Specifications shall take precedence over the General
Technical Specifications in case of any inconsistency.

MW-2.0 SCOPE OF WORK

The scope of work shall cover mainly of, but not limited to the supply,
delivery, installation, test and commissioning of 4x50 kW and 2x25 kW
(Prime Rated Power) Modular DG Sets complete with auxiliary equipment
and devices, control/monitoring and protection system, including other
works and services specified in Clause GW-2.0 of the General Works
specifications.

The Works shall include the preparation of design, technical specifications
and data, detailed drawings and construction of foundations for all the
supplied equipment, and all other essential information of the equipment
to be supplied under this contract.

The Supplier shall supply all anchor/machine bolts, special tools and
accessories required for mounting/installation of the generating set/s
including structural stee! supports and appurtenances for auxiliary
equipment.
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MW-3.0 GENERAL MECHANICAL WORKS REQUIREMENTS
MW.-3.1 General

This specification covers the general requirements for design, supply and
installation of mechanical equipment and associated works including other
equipment not described herein shall be in conjunction with the
requirements described in the relevant sections of this specification and
accompanying drawings.

Ali mechanical equipment and related steel structures shall be furnished
and installed in accordance with the general requirements of this
specification, unless otherwise specified in the relevant sections of this
specification. The specific work to be done shall be as described in the
relevant sections of this specification and/or shown on accompanying
drawings.

All mechanical equipment, materials, piping, valves, instruments and
associated steel supports which the Supplier shall supply and install and
which thereafter will be incorporated in the plant shall be new and unused.
They shall be suitable for their intended purpose and appropriately
matched to other items complying with all applicable regulations, quality
and dimension standards

The Supplier shall provide the services of a qualified erection engineer
who shall be responsible for the supervision of the erection, installation
and test of all equipment and materials supplied by the Supplier.

The work shall be performed and completed in accordance with generally
accepted modern practice in the fabrication, assembly, installation and
test of all equipment and materials supplied by the Supplier,
notwithstanding any omission from these Specifications or drawings.

Defect and damages to the equipment resulting from faulty installation

works shall be repaired and/or replaced by the Supplier at no cost to the
NPC.

MW-3.2 Equipment Foundation

All equipment and associated structures to be supplied by the Supplier
under this contract shall be provided with concrete foundation and to be
installed in accordance with the manufacturer's recommendations and
applicable codes and standards. The Supplier shall prepare the design
and drawings of concrete foundations and associated structures for all his
supplied equipment to conform with the requirements of the relevant Civil
Works specifications, unless otherwise specified or shown on the
drawings. All drawings and calculations as required, shall be subject to
NPC for review and approval prior to construction and erection.
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The Supplier shall be responsible for the correct positioning and leveling
of the equipment and auxiliaries, and any checking made by the NPC
during the course of the work shall not relieve the Supplier from his
responsibility. During installation works, electro-mechanical equipment
shall be carefully lifted or glided on the foundation by using only approved
methods and equipment, and in a manner that will prevent damage to the
equipment and foundation. The equipment shall be positioned on a
location as shown on the drawings and shall be leveled and checked true
to grade and alignment before final grouting. The Supplier shall strictly
adhere to the installation procedures/manuals provided by Manufacturers
of the equipment.

Prior to equipment mounting and grouting, the surface area and blackouts
of concrete foundation shall be cleaned of all dirt by any approved means.
Chipping of concrete surface to the required thickness shail be done by
any approved methods without damaging the concrete structure as a
whole.

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

The concrete foundation surfaces shall be free of any loose materials, oil,
water or any other contaminants that would prevent the grout from
bonding. The concrete shall be chipped to expose a minimum aggregate
so as to remove all laitance and provide a rough surface for bonding. The

exposed surface shall be blown with compressed air free of oil to remove
dust.

MW-3.3 Piping System
MW-3.3.1 General

The piping system shall be furnished to provide a complete and
acceptable installation necessary for the safe and efficient operation of
each system and equipment. All required piping shall be furnished
complete with flanges, joints, gaskets, packing, drains, vents, insulation if
required, hangers, guides, and all auxiliary steel and anchors required to
complete the various piping systems.

The Supplier shall submit for NPC's review and approval detailed
drawings covering the arrangement, actual layout, route and interface
connections. Any required modification from the approved drawings or
specification to suit actual site conditions, shall be permitted only with
prior consent of NPC. Such modifications shall be reflectedfincorporated
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. liems 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.
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The Supplier shall install the piping system in a thorough manner and with
good workmanship, in accordance with the construction drawings and
specifications or as directed by NPC.

All pipes, fittings, valves and appurtenances shall be free from dirt or other
foreign matters before laying. In the installation of the pipes, care shall be
taken to prevent the pipes from becoming clogged during the progress of
the work; should any pipe become either partially or wholly clogged before
final acceptance of the work, it shall be cleaned out by the Supplier in a
manner satisfactory to NPC or shall be replaced by and at the expense of
the Supplier. Open ends shall be temporarily plugged, otherwise, suitably
closed when necessary. Special care shall be taken in carrying out the
installation of joints, branches, valves and other fittings.

Pipe sleeves shall be provided for pipe and tubing which penetrates
platforms, floors, roofs and partitions. Proper flashing shall be provided to
ensure tightness and water-proofing, where required.

Piping installation shall be sloped to prevent trapping of air bubbles.
Where required, suitable venting system with valve shall be provided.

Where pipeline are laid underground, the trench shall be provided with a
cushion pad of at least 150 mm sand and sandy soil bedding materials
prior to pipe laying, unless otherwise shown on the drawings.

All pipeline excavation shall be backfilled up to the level of the finished
grade surface in layers of 150 mm and thoroughly compacted, unless
otherwise shown on the drawing. Backfill materials 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 relevant
Civil Works Specifications.

Pipes to be placed underground shall not be covered prior to the approval
of NPC. Underground pipes shall be embedded as shown on the
drawings.

Steel piping to be installed underground shall generally be applied with
tape wrapping with minimum finished thickness of 1 mm and applied
spirally with overlap of 50% in all parts of the pipe and fittings or asphalt
jute of 6 mm thickness, unless otherwise specified. Bitumen-based primer
shall be applied to pipe before applying the tape. The tape wrapping
brochures shall be submitted for NPC approval prior to procurement and
application. The wrapping shall extend for 300 mm beyond the buried
portion.

All pipes that cross roadways or concrete pavement shall be provided with
pipe sleeve of steel material or reinforced concrete pipe to protect the pipe
from various load imposed by passing vehicles, unless otherwise shown
on the drawing. The pipe sleeves shall extend 600 mm beyond shoulder
of each pavement side.

After considering site conditions, and in case execution cannot be done
according to the piping route in the design drawings, on-site changes may
be acceptable subject to the approval of NPC.

%

1
o
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Flexible joints as well as vibration isolation joints shall be installed as near
as possible to equipment and devices and shall not be forced to expand,
extend and compressed. In case flexible joints are long and sagging due
to own weight, it shall be suspended or supported.

Pipe fittings and unions for screwed piping are to be installed in such a
way as to be easily accessible for repair and maintenance.

For water piping, after installation, pipe insides shall be washed
thoroughly using high pressure cleaning pump. Water for washing must
be clean enough not to damage the equipment.

For oil pipes, after installation, pipe insides shall be thoroughly blown with
compressed air to remove all dirt, rust and the likes. If necessary, pipes
insides shall be soaked thoroughly using acid solution to remove all dirt,
rust and the likes. All equipment shall be disconnected from the pipes to
be washed to avoid damage to the units. Acid solution shall be disposed
in @ manner that will not pose hazard to the environment. Thoroughly
flush the pipe insides with a clean water to wash away all acid solutions
and let dry before re-connecting the pipes.

All existing facilities, if applicable, which are affected and damaged during
the installation of piping shall be replaced and/or restored to its original
appearance by the Supplier at its own expense.

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

MW-3.3.2 Pipe and Fittings

All piping works shall be coordinated with other works at site and with
existing installation so that interference between piping and other
structural features will be avoided. In case interference occurs, NPC will
decide which work is to be relocated.

Unless otherwise specified, all pipes to be used shall generally conform to
ASTM A 53, Grade B, seamiess 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 seamiess, 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 |b rating,
respectively) and conforming to ASTM 105 with dimensions to ANSI
B16.11.

Malleable iron, galvanized screwed fittings conforming to ANSI B16.3
(Malieable iron threaded fittings, Class 150) may be used for Potable
Water System.
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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 boits 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 ANS1 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, ali gaskets, boits, 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 shail be provided
for nuts which may become loose due to vibration, etc.

Any such rivets, bolts, screws, gaskets, etc., which are considered
surplus, but not more than 10% of the permanent installation, after the
installation of the equipment has been completed shall become spare
parts and shall be wrapped, marked and handed over to NPC.

MwW-3.3.3 Piping Accessories

Strainers shall be of simplex type with body stainless steel material and
flanged ends. Body drain and vent connections shall be included. Drain
plugs shall be threaded. Screen elements shall be of stainless steel
construction with minimum 60-mesh size or shown on the drawings.
Magnets shall be included to trap small iron and steel particles for use in
fuel oil lines.

Pressure gauges for fuel oil system shall be provided with 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 @.

MwW-3.3.4 Drains and Vents

Not all piping system vents and drains may be shown on the piping
drawings. The Supplier shall provide and install vent and drain
connections at all high and low points, respectively, and as required for
suitable operation.

Where practicable, all pipelines shall be sloped in the direction of flow and
shall be adequately trapped at low points and vented at high points in the
pipe runs.
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The minimum valve size for vents and drains shall be 15 mm nominal
diameter. In general, the piping for drain and vents shall be the same
material as the main lines.

All piping shall be arranged to permit complete drainage when a particular
unit or system is shutdown for maintenance.

All vent lines which are normally operated shall be terminated at least 3 m
or higher above the highest service platform.

All drain lines which run to waste shall be routed to a suitable drain trench,
floor drain or sewer.

MW-3.3.5 Pipe Supports

Pipe supports shall be fabricated and installed as required by the piping
system configuration. If pipe supports required are not shown on the
accompanying drawings the Supplier shall provide detailed drawings and
submit to NPC for review and approval.

Pipe supports shall be fabricated and assembled to permit the free
movement of piping caused by thermal expansion and contraction. The
design of elements for supporting or restraining piping systems, or
components thereof, shall be based on all the concurrently acting loads
transmitted into the supporting elements. Where resonance with imposed
vibration and shocks occur during operation, suitable dampers, restraints,
anchors, etc., shall be added to remove these effects. Pipe supports shall
be spaced as far apart as economically possible, with due consideration
to assure that the sag of the pipe between supports is within limits that will
permit drainage and also avoid excessive bending stresses from
concentrated loads.

All piping shall be installed with supporting devices selected and located
to insure that the finished system will provide uniform continuous slope for
draining, that expansion will be so directed as to minimize stresses in the
piping material, and that all elements will be suitably and substantially
supported, guided and anchored. Supports at floor or wall sleeves will not
be permitted.

Riser pipes shall be individually supported. To reduce riser loads, the
riser supports may be supplemented by the nearest support on a
horizontal pipe. The horizontal tength of pipe between the nearest
support and risers shall not be longer than the length of the riser
supplemented by the nearest support. Bends shall have the supports no
further away from the riser than the radius. Where two rods are used in a
solid rod riser hanger, each rod shall be capable of taking the entire load.

Piping systems, where flexibility is not required, shall be supported by
rigid hangers. It shall be designed and fabricated so that they will not
become disengaged by pipe movement.
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Hanger rods shall be provided with suitable sockets or eyes to permit
lateral piping movement without imposing a bending moment on the
hanger rod. The eyes in the rods shall be welded shut. Safe loads for
hanger rods shall be calculated on the root area of the threads. In no
case shall hanger rods of less than 10 mm diameter be used for support
of piping 50 mm and smaller or less than 15 mm diameter rod for
supporting pipe 65 mm and larger.

When the pipe is covered with insulation and is to rest on the support,
protection saddles shall be used whenever possible. Protection saddles
shall be welded to the piping to prevent slipping and/or falling. The saddle
material shall be the same as the pipe material, however, alloy saddles
shall not be welded to alloy piping in the field. On lines of 50 mm
diameter and below where service temperatures are 100 °C and under,
the pipe shall slide or rest directly on the support and shall be left bare of
insulation at such locations.

The location and provision of temporary supports required during
hydrostatic testing shall be the responsibility of the Supplier.

Temporary construction supports shall not be welded to the pipe except
with approval of NPC and shall be attached in a manner that will not
damage the pipe. These supports shall be completely removed upon
completion of construction.

Equipment connections shall not be used to support piping either for
temporary or permanent support.

MW-3.3.6 Welding

Al welding shall be performed by welders and procedures qualified in
accordance with the requirements of ANSI Code B31.1 “Power Piping” or,
where applicable, ASME Boiler and Pressure Vessel Code, Section I1X.

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.
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Particular care shall be taken in aligning and separating the edges of the
members to be joined by butt welding so that complete penetration and
fusion at the bottom of the joint will be ensured. Pipe and tubing shall be
accurately cut to measurements shown on the drawings by proper means
such as machining, grinding or by thermal cutting. Burrs shall be removed
by reaming.

Welding fittings shall be of the same material and wall thickness as the
pipe to which they are attached. Where there is a difference in wall
thickness, the component shall have a gradual transition in accordance
with the applicable standard.

Nozzles or branch pipes shall be carefully shaped and welded fo the
header or run pipe in such a manner that the nozzle, the branch pipe, or
any weld material shall not extend into the run pipe to cause obstruction of
flow.

All surfaces for welding shall be clean and free from paint, oil, rust, scale
and other materials detrimental to welding.

All filler materials including consumable insert materials and shield gases
shall comply with requirements of the Applicable Codes and Standards.
All welding rods shall be stored in accordance with the Supplier's
instructions. The electrodes for arc-welding shall be classified on the
basis of mechanical properties of the as-welded deposited weld-metal,
type of covering, hydrogen absorption, welding position of the electrodes
and type of current.

Steel piping shall be fusion welded using manual, automatic and semi-
automatic welding processes whereby the arc and the deposited weld are
protected from atmospheric conditions during welding. Pipes shall be
properly aligned using line-up clamps or alignment jigs prior to butt
welding.

MW-3.4 Valves and Accessories

All valves and accessories to be supplied under this contract shall
generally conform with the requirements in this specification. All valves
supplied by NPC shall be installed in accordance with the requirements
specified herein.

The Supplier shall select valves, valve drives and accessories which are
suitable for the operating conditions of the systems in which they are to be
used, and shall be responsible for the pressure and temperature ratings of
the selected components. The selected components shall meet the
requirements of trouble free and safe operation under maximum load, part
load and transient conditions.

Generally, all valves shall be leak-proof in either flow direction (except for
non-return valves) when the nominal pressure is applied.

Valves, valve drives and accessories which are of similar make, size and
type shall be interchangeable with one another. The Supplier shall
standardize the types and the sizes of the valves as far as possible, in
order to facilitate maintenance and limit the stock of spare parts. The
manufacturer of valves shall be well known.
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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.

Valves other than outside screw and yoke type, in size larger than 50 mm
are to be provided with gate position indicators. Valves shall close
clockwise.

The drive units of motor-driven valves shall also be provided with
handwheels for manual operation. The handwheel shall be operable
under all conditions and shall be independent of the motor drive. It shall
not be rigidly coupled to the motor drive and shall not compulsory turn
when the motor is energized.

All valves 65mm and larger shall have a body and bonnet material of at
least cast iron. Cast steel material shall be used for high pressure or
temperature applications. Stem, seat ring & seat, wedge or disc shall be
made of bronze, for high pressure or temperature applications stainless
steel shall be used. Valves 50mm and below shall be made of bronze
uniess otherwise other materials are approved by NPC.

Gate or globe valves shall generally be used for isolation in the piping
system. Ball valves or butterfly valves may be used if specified or shown
on the drawings.

All gate and globe valves, 65mm and over shall be of OS & Y rising stem,
solid wedge type disc for gate valves and plug type disc for globe valves,
bolted, bonnet, boited gland and have flanged ends with the following
materials of components:

a) Body & bonnet - Cast iron
b) Stem - Bronze or brass
c) Seat ring & seat - Bronze or bronze faced

d)  Wedge ordisc Bronze or bronze faced

Gate and globe valves, 50mm and smailer shall be made of bronze or
stainless steel, rising stem, union bonnet, inside screw, solid wedge or
plug type disc, with screwed or flanged ends. Valves installed in valve
boxes shall have flanged ends for easy replacement or if valves with
screwed ends are used, appropriate unions shall be installed.

Valves of all sizes shall have a rating of not less than Class 150.
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Garden hose connection valves or hose bibs shall be of bronze material,
20 mm size and ouffitted with male thread hose connections.

MW-3.5 Bolts, Screws, Nuts and etc.

All boits, screws, anchor bolts, with sleeves, nuts, washers, locking
devices, etc., required for all equipment and accessories to be supplied
under this Contract shall be furnished.

Threads shall be metric. Where required they shall be adequately treated
against corrosion before dispatch from the works. All threads shall be
greased carefully during installation except where otherwise specified.

Split pins or other approved locking devices generally shall be provided
for nuts which may become loose due to vibration, etc.

All boits, nuts, screws and other devices used to fix, clamp or adjust any
parts which are exposed to water or high humidity, or subjected to
frequent adjustment or frequent removal shall be of corrosion resistant
steel or bronze or hot-dipped galvanized. All other bolts and pins shall be
of carbon steel,

When in position, all bolts or screwed rods shall project through the
corresponding nuts, but this projection shali not exceed three threads,
unless more length is required for adjustment.

MW-3.6 Drives and Gears

All moving parts of machinery including shafts, couplings, collars,
projecting key heads, gear wheels, rope/belt-drives shall be completely
guarded to provide full protection. 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.

NATIONAL POWER CORPORATION "-1 Vi-MW-11



BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4X50 KW & 2X25 KW MOOULAR
DIESEL GENERATING SETS AND ASSOQCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

SECTION VI - TECHNICAL SPECIFICATIONS VisP22Z214325e

MW-4.0

MW-4.1

DIESEL GENERATING (DG) SETS
General

The DG Sets shall be designed and manufactured for maximum safety
and reliability in accordance with ISO 9001 quality specifications.

The DG Sets shall have the following characteristics at Specified
Reference Site Conditions:

a. | Prime Rated Power Qutput, kW 50 25
b. | Nominal Voltage, V 480 240
C. | Power Factor 0.8 0.8
d. | Frequency, hz 60 60
e. | Number of Phases, @ 3 1
f. | Rated Speed, RPM B 1800 1800
g. | Fuel Consumption @ 100%

Load {guaranteed) 0.34 0'38_ ______ E

Specified Reference Site Conditions
Total Barometric Pressure : 100 kPa

= Air Temperature . 40°C

« Charge Air Coolant Temperature ' 40°C

» Relative Humidity o 80%

For different test conditions, the measured prime power output and fuel
consumption of the DG Sets 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.

Each DG Set shall be capable of producing the Prime Power Output
under the most adverse combination of ambient tropical temperature,
pressure and humidity as specified in Clause GW-3.0 of the General
Works specifications.  In addition, the units shall be able to operate with
ten (10} percent overload for a period of one (1) hour every twelve (12)
hours operation.

Each DG Set shall also comply with the Emission Standards of the
Philippine Clean Air Act as specified in Clause GW-3.4 of the General
Waorks specification.

The engine shall be capable of starting from “Cold” condition and
operating at specified period (Supplier to specify) under load without
available external AC power for motor driven auxiliaries, except starting
DC power.

The DG Sets shall be of the same Brand and Model.

NATIONAL POWER CORPORATION m VI-MW-12



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

SECTION VI - TECHNICAL SPECIFICATIONS VisP22Z14325e

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-6.0 of this specification.

Each unit shall be complete with all auxiliary equipment required to
operate the unit inciuding generator control and protection pane! (GCPP).
The GCPP shall be supplied separate from the unit which will be installed
inside the control room and shall be in accordance with the requirements
specified in the relevant Electrical Works specifications and as shown on
the bid drawings. Push buttons for start/stop, emergency stop including
selective monitoring/metering instruments shall also be provided at the
local control panel mounted on the engine skid per manufacturers
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 DG 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 DG set shall be mounted on a common heavy fabricated steel skid
type base frame complete with anti-vibration mounting pads ensuring
complete vibration isolation of the rotating assemblies and shipped to the
plant site in a weather/soundproof enclosure.

Each DG set shall be provided with fully weatherproof and sound proof
enclosure incorporating preferably an internally mounted exhaust
silencers (residential type or approved equivalent meeting the specified
maximum sound level @ 1 meter) and shall be of extremely rugged
construction in order to withstand rough handling during transport and
installation.

Provisions for Crane and Forklift unloading of the complete DG set shall
be engineered, designed, and manufactured as a heavy duty, welded
steel construction with four point lifting provisions and forklift pockets as
used on heavy duty construction installations. Details of construction and
manufacturer’s certification of the lifting provision shall be included in the
drawings to be submitted with the Bid.

The Supplier shall be responsible for the design and construction of
equipment foundations for the modular generating sets and associated
auxiliary equipment to ensure proper mounting/anchoring of the units,
including necessary site grading and development of the location area,
subject to the approval of NPC.
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The Supplier shail 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 discharged/interconnected to the nearest
existing oil water separator.

All piping systems that are an integral part of the unit shall be included in
the scope of supply of the Supplier including connection bolts, nuts and
gaskets for equipment, valves and other devices with flanged end
connections. Unless otherwise specified or approved, all pipes to be used
shall generally conform to ASTM A 53, Grade B, seamless with a
minimum wall thickness equivalent to Schedule 40.

Ali piping shall be butt-welded or flanged. Pipe fittings for 65 mm pipes
and above shall be seamless, butt weld, minimum of Schedule 40
conforming to ASTM A 234 Gr. WPB with dimensions to ANSI B16.9.

Flanged joints, when required for removal of the equipment, shall be in
accordance with ANS| 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 ANSI B18.2.2.

Equipment and auxiliaries shall be furnished with all required bolts,
screws, anchor bolts with sleeves, nuts, washers, locking devices,
washers, gaskets, and other accessories to complete the piping system.

Generally, all gaskets, bolts, nuts and washers to be used in the various
piping systems shall be new and free from defects and imperfections.
Materials to be used shall be suitable for the liquid to be handled.

All valves shall be designed, fabricated, and tested in accordance with
ANSI B31.1 and shall conform to the pressure and temperature ratings of
ANS! B16.34 based on the conditions specified in Clause GW-3.0, Design
and Duty Conditions of the General Work specifications.
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MW.4.2

MW-4.2.1

MW-4.2.2

MW-4.2.3

All DG Set skid-mounted piping that requires outside connection such as
or 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 DG set shall comply with
the following:

a) The Manufacturer/Assembler should have been in the business of
manufacturing the equipment for not less than five (5) years; and

b) The Manufacturer of diesel engine should be in the business of
manufacturing the equipment for not less than ten (10) years.

NOTE: Experience less than what is required will be ground for
rejection of equipment being offered.

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 (for 50kW DG set), turbocharged or naturally aspirated per
manufacturer standard (for 25kW DG set) and charge air cooler,
electronic governor, direct fuel injection, capable of operating the type of
fuel oil specified in this specification without entailing frequent
maintenance and replacement of engine components other than the
scheduled maintenance at fixed interval.

The engine shall be operated at a rated speed of 1800 rpm using Distillate
Fuel No. 2 under the site conditions specified in Clause GW-3.0 of the
General Works specification. However, for the purpose of determining the
guaranteed prime power output and guaranteed fuel consumption of the
DG set, the Specified Reference Site Conditions described in Clause MW-
4.1 shall be used.

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.
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MW-4.2.4

MW-4.2.5

MW-4.2.6

Cylinder Head and Valve

The cylinder heads shall be of cast consfruction, suitably cored for water
cooling passages and included preferable two inlet and two exhaust
valves per cylinder as applicable. Means shall be provided to prevent the
valve from dropping far enough to cause damage and double springs shall
be provided. The valve seats shall be renewable. The valves and seats
particularly on the exhaust shall be of materials such as stellite to be able
to resist the severe duty.

Preference will be given to engines with individual heads for each cylinder
and where the manifolds are left in unit with the removal of one or more
heads.

Allow for the fitting of maximum cylinder pressure indicator for checking of
compression and maximum firing pressures of each cylinder. A lever or
handwheel, which decompresses all cylinders simultaneously, shall be
provided. Tappet covers shall be separately removable for setting
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
interlocked and/or dowelled to the rod. The piston and connecting rod
shall be removable either through the c¢ylinder bore or through crankcase
doors.

Lubricated oil shall be conveyed to the gudgeon pin by driling the
connecting rod or spraying oil into the underside of the piston.

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.
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MW-4.2.7

MW-4.2.8

The fuel pumps are to be controlled by electronic type governing system.
Suitable drip trays and drain pipes are to be provided to avoid
contamination of the lubricating oil. Drain pipes shall be provided from
these trays to collecting tank. Fuel leak-off pipes from the injectors shall
be taken to the fuel day tank.

Crankshaft and Camshaft

Each crankshaft and camshaft shall be of single high tensile strength ailoy
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 vaives, 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 shail be of replaceabie canister type filters.

Simplex strainer with minimum 80 mesh size and stainless steel filter
element shall be provided.

Each DG 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.
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MW-4.2.9

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 nozzies for vent,
overflow, drain, sounding, level gauge and switches. Included in the
supply of the day tank are its structural steel supports with sufficient
height as required by the diesel engine operating system or as
recommended by the engine manufacturer and complete with
mounting/anchor bolts. The structural steel supports shall be pre-
fabricated ready for assembly at site. The tank material shall be of carbon
steel conforming to ASTM A36 or approved equal with minimum shell
thickness of 5 mm. Nozzles shall be fitted with flanges, raised face
conforming to ANSI B16.5. The tank shall be provided with an interior and
exterior coating. The supply shall include all the necessary materials for
fixing and installation.

Lubricating Oil System

The lubricating system shall be of forced-feed type to supply oil under
pressure to all working points such as main bearings, crank pins bearings,
piston, piston rings and pins, camshaft drive and other moving parts.

The lubrication system shall incorporate full flow oil filtration thermostatic
valve, pressure and temperature indicators, system pressure regulator, oil
cooler, gear-driven pressure oil pump, oil sump and may include a gear-
driven scavenge oil pump.

Oil Pressure switches shall be provided to prevent the engine from
increasing speed above idle if the oil pressure is below normal and closes
down the engine if satisfactory pressure is not achieved within a given
period.

On start-up, adequate lubricating oil shall be supplied to the engine and
turbo/supercharger bearings. If required, a DC motor-driven pre-lube oil
pump shall be provided. The DC motor shall be fed from the 24 voit DC
system to be supplied by the Supplier.

Each DG set shall be provided with free jet
centrifuge type lube oil purifier. The lube oil purifier shall have adequate
capacity to allow the proper treatment of lube oil circuit.

The Supplier shall provide NPC after award of Contract the recommended
grade of lubricating il and the names of at least three (3) suitable
manufacturers and their trade name. Prior to delivery, the lubrication
piping system of the unit shall be cleaned with flushing oil and the first fill
of lubrication oil and lubricants to be used during the Testing and
Commissioning shall be included in the supply.
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MW-4.2.10

MW-4.2.11

Cooling System

The cooling system shall be of sufficient capacity to provide engine jacket
water, lubricating oil and charge air cooling when the unit is delivering full-
rated load under the specified conditions.

The system shall comprise all necessary valves, integral pipe works on
the engine, lubricating oil and charge air coolers, radiator, cooling water
pump, expansion tanks as applicable, thermostatic valves and
instruments such as thermometers, pressure gauges and switches, water
level detectors and other necessary protection devices.

The cooling water pump shall be engine mounted gear driven of sufficient
capacity to provide engine jacket water cooling, lubricating cil and charge
air cooling when the unit is delivering full-rated load under the specified
conditions.

The radiator shall be designed to permit easy maintenance and cleaning
of the interior and preferably vertically mounted. Radiator shall be of
industrial finned tube type for closed circuit cooling system. It shall be
equipped with an engine driven blower type fan complete with fan guard
and the fan belts shall have a tension adjustment and belt guard. The
radiator fan shall have sufficient capacity to maintain the desired cooling
requirements of the diesel engine. Ball tap valve of bronze material shall
be provided to interconnect/feed fresh water into the cooling water system
or expansion tanks, if applicable.

Fan blades shall be of aluminum alloy material or approved equivalent.
The assembled motor shall be certified as having been statically and
dynamically balanced and having been non-destructively tested by x-ray
or other approved method.

The framework of the radiator and other steel parts except machined
surfaces shall conform to ASTM A36, hot-dipped galvanized, with a
minimum application rate of 600 g/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.

Radiator fan discharged air shall be directed upwards from top of the DG
Sets’ enclosure. Where modular DG Sets are installed in an available
space inside the existing powerhouse, radiator fan discharged air shall be
directed horizontally through an open area on the wall of the powerhouse.

Intake Air and Exhaust System

Intake air filter and exhaust silencer shall be adequately sized to prevent
excessive pressure drop.

Heavy duty dry type intake air filter shall be provided to protect the engine
from dust and solid particles. Filter shall preferably be mounted on the
engine and provided with service indicator to show that the filters need to
be cleaned.
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MW-4.2.12

The exhaust system shall be constructed of corrosion and heat resisting
material conforming to ASTM A 106 or approved high grade material
suitable for the exhaust temperature of the unit. Exhaust system shall
include residential type silencer, stainless steel expansion bellows, tail
end pipe terminating in a horizontal plane and cut at a 45° angle or per
manufacturer's installation standard, and necessary bracing needed for
mounting to prevent transmission of engine vibration to the enclosing
structure. Exhaust pipe/silencer installed within the enclosure shall be
thermally insulated. Exhaust silencer shall preferably be installed inside
the enclosure, except otherwise installed per manufacturer's
standard/recommendation and approved by NPC.

Exhaust gas pipe shall be provided with flanged connection and mounting
supports, and all the required connection bolts, nuts, washers and
gaskets.

For modular DG set 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 DG set shall be capable of being started, synchronized to the
system and loaded to the full rating of the unit without dependence upon
the AC auxiliary power supplies.

Electric starting system shall operate on a 12V or 24V electrical circuits
per manufacturer's standard, energized by storage batteries. Circuit
ground shall be negative.

Electric cranking motors shall be heavy-duty, with capacity to crank the
engine at sufficient speed to start when conditioned to, and in an ambient
temperature of 40°C, in conjunction with the specified range of fuel and
lubricants. The drive mechanism for engaging the starting motor with the
engine flywheel shall be inherently designed to operate and release
without the application of heat. Starting system including battery shall be
adequate to crank the engine for a minimum of three (3) cranking periods
without overheating. Each cranking period shall consist of 30 seconds of
constant cranking followed by a 2-minute rest. To protect the engine and
electric cranking motors, Over Crank and Failure to Crank relays shall be
provided to prevent excessive cranking period and cranking stress,
respectively.
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MW-4.3

a) On full load Temporary change 15% 15

Storage battery shall be lead acid type or approved equivalent complete
with battery tray and intercell connectors. The battery capacity shall be
compatible with the cranking duty described in the preceding paragraph,
in an ambient temperature of 40°C. Battery tray shall be constructed of
fiberglass or approved corrosion resistant material and so treated as to be
resistant to deterioration by battery electrolyte. Construction shall be such
that any spillage or boil-over of battery electrolyte shall be contained
within the tray to prevent a direct path to enclosure floor.

Battery charger shall be adequate to recharge the fully-depleted battery
as required and shall automatically control the rate of charge, providing a
high charge rate to a depleted battery and reducing to a trickle-charge
rate when the battery charger indicate charging rate. Charging rate shall
be adjustable. Battery charger shail be solid-state full wave rectifier type
rated 480V or 230V 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.

Governing system

The engine speed shall be controlled by an electronic governor capable of
isochronous or droop type speed regulation and 115 percent overspeed
shutdown. The governing system shall be able to maintain engine speed
within 4% of rated speed from no load to full load generator output. The
control shall be capable of switching between isochronous or droop speed
regulation remotely. The frequency at any constant load, including no
load or idling during start-up, shall remain within a steady state band width
of rated frequency. The engine governor shall be provided with a
generator loading control unit.

The Governing system shall have at least the following response
characteristics or better:

Maximum change of Ma{’fimutm re_:;:_very
speed as a percentage of 'me to within

steady state
rated speed tolerance (seconds)

l.oad Variations

at rated speed

rejection
Permanent change -
Dependent on droop Setting

b) On a change of 5
) load, both gn Temporary change 4%
?&dp%f;‘zbé; 23; Permanent change "
the rated load Dependent on droop Setting

The steady load speed band shall not exceed 1% of the rated speed. The
speed droop shall be adjustable from 1 to 8 percent.

The governing system shall allow safe manual, local, and/or remote
control of the no-load, non-synchronized running speed of the engine from
90% to 110% of nominal speed to allow synchronizing of the generator.
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MwW-4.4

Microprocessor based modular DG set control and governing system shall
be supplied with portable programmers and driver software necessary to
operate the units satisfactorily in isochronous or in parallel operation.

Control and Instrumentation

The controls and monitoring of the generating set shall generally be
performed remotely from the generator control and protection panel
(GCPP} to be installed inside the existing control room, but selective
monitoring/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 DG set's control system shall be designed for remote start-up and
speed control including automatic and manual control. [t shall be
equipped with ali necessary instrumentation to provide adequate
monitoring of the unit under all operating conditions including “standby”.
The GCPP shall conform to the requirements specified in the relevant
Electrical Single Line Diagram.

The DG sets shall also be tripped manually from the control room or from
the engine in case of emergency.

Instrumentation selected shall be suitable for the application per
Manufacturer's standard subject to approval by NPC including those
specified in the relevant sections of these specifications. Process fluid
corrosion effects, pressure surge and ambient temperature ranges shall
be considered in material and housing selection so as to provide safe
design margin.

The unit shall be capable of being started, synchronized to the system
and loaded to the full rating without dependence upon the AC auxiliary
power supplies. The unit shall be capable of accepting load within
specified time after receiving a start signal. After the unit has been
running for specified time at full load it may be assumed the AC power
supplies will be again available.

The unit shall accept the load applied to it up to the overload rating and
shall automatically control the voltage and frequency during loading and
unloading.

The locally mounted control panel shall be fitted with a lockable safety
glass viewing window for easy monitoring or operation. The control panel
and cable terminal shall be side-mounted or at location per manufacturer’s
standard and shall accept a complete range of factory designed and
installed attachments. Emergency stop button shall be provided and
mounted on the enclosure exterior.
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The lockable safety glass viewing window located at the DG Set
enclosure shall be provided with the following monitoring indicators/control
points but not limited to:

a) RPM meter

b} Hours Run Counter

c) Qil Pressure Gauge

d) Qil Temperature Gauge

e} Cooling water Temperature Gauge
f)  Start/Stop Pushbuttons

g} Emergency Stop Pushbutton

The DG Set's GCPP (floor-mounted pedestal type to be installed in the
existing control room) shall be of manufacturer's standard design and
shall contain the monitoring/control points and other
measuring/supervisory/electrical instruments as specified in the pertinent
Electrical Technical Specifications which shall include but not limited to
the following:

a) RPM Meter

b} Hours Run Counter

¢) Qil Pressure Gauge

d) Qil 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

)] Generator Breaker Position, close and open

Included in the DG Set's control and protection panel are the following
Human Machine Interface Indicators such as:

a) Manual Start/Stop

b) Auto/Remote Start'

¢) Test Run-Auto

d) Emergency Stop Button

e) Alpha/Numeric Screen

f)  Discrete Status Indicators

g) Fault Reset

h}  Localf Remote Selector Switch

Alarm devices shall be provided for all abnormal conditions that may
endanger the unit or prevent its starting or running satisfactorily as
specified in Part || — 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.
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The alarm points shall include but not limited to the following:
a} Engine overspeed
b} Lube oil pressure low
c) Lube oil temperature high
d} Cooling water high temperature
e} Exhaust gas temperature high
f)  High and low battery Voitage
g) High and low fuel level
h)  Failure to Crank Shutdown
i}  Over Crank (failure to start)
i Electrical alarms as required in the pertinent Electrical Works
Specifications
k) Other Miscellaneous alarms as required for safe and reliable
operation of the plant
) Control Switch for Engine Start, Stop and Emergency including its
auxiliary/associated equipment
MW-4.5 Engine Protection Device

Sufficient protection devices shall be provided for each DG 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 aver the whole range of the instruments. The
Supplier shall submit annunciation data indicating the measurement and
source for all conditions which will initiate protective unit alarm or
shutdown.

An overspeed shutdown device, operating independently of the governing
system, shall be provided. This device shall operate in either the manual
or automatic mode of operation of the DG set.

The following accessories, as a minimum, shall be provided to safeguard
the engine from being damaged by dangerous operation thereof:

a) A mechanical operated type overspeed trip device to cut-off the fuel
oil supply to the engine not more than thirteen percent (13%) above
the rated engine speed;

b) A signal generator type electrical overspeed trip relay operated at an
adequate speed not more than fifteen percent (15%) above the rated
speed;

c) Anemergency shutdown trip solenoid;

d) A device to shut down the engine in the event of excessive low
lubricating oil pressure, excessive rise in the engine cooling water or
lubricating oil temperatures; and

e) Other items in accordance with the Manufacturer’s standard.
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MW-5.0

MW-6.0

GENERATOR

The generator shall be close-coupled to the engine through an SAE flange
arrangement for perfect alignment and is self-exciting. Output voltage is
controlled by automatic voltage regulator. The generator and exciter shall
conform with the requirements specified in the relevant Electrical Works
Specifications,

SOUND ATTENUATED/WEATHERPROOF ENCLOSURE

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

The enclosure shall be designed to withstand wind velocity of not less
than 156 MPH (250 KPH) or as specified in the latest edition of National
Structural Code of the Philippines and accurately dimensioned in
compliance with the National Electrical Code (NEC), the National Fire
Protection Association (NFPA) for clearance of all specified items included
therein, and all applicable fire codes for a structure and application of this
type. They shall be designed on modular principles with many
interchangeable components permitting on site repair.

The enclosure shall have elegant appearance that includes acoustic
baffles for the air inlet and outlet, walls with sandwich mineral wool
attenuation of reliable quality made of galvanized steel material
conforming to ASTM A-36 and painted finish. It shall be coated in
accordance with manufacturer's standard.

The design and construction shall be modular with side panels, doors,
louvers and for all component parts to have minimum thickness of 2mm
(gauge 14). The roof of the enclosure shall meet or exceed the minimum
gauge requirements specified but, in addition, shall be strengthened in
such a manner as to support the largest commercially available exhaust
silencer recommended by the Manufacturer for this application.

Wide opening access doors for easy maintenance of all main components
shall be provided. The joints of the enclosure shall be of bolted or
screwed design to allow easy disassembly and assembly during major
maintenance of the DG set 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 internaily mounted exhaust residential
silencers with mounting brackets and are of extremely rugged
construction in order to withstand rough handling and installation. Tail
pipe extension shall be provided, terminating in a horizontal plane and cut
at a 45° angle or other means per recommendation of the manufacturer to
prevent the entrance of water. Stainless steel, seamless flexible exhaust
pipe and necessary bolts, flanges and gaskets to match the engine and
exhaust silencer shall be provided.
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MW.-7.0

The DG Set-mounted control panel shall be fitted with safety glass
viewing window for easy monitoring of operation and located in a lockable
access door. The monitoring/control points shall be as specified in Clause
MW-4.4 of this specification. The control panel and cable terminal shall
be side or front-mounted and shall accept a complete range of factory
designed and installed attachments. Emergency stop button shall be
provided and mounted on the enclosure exterior.

The enclosure shall be provided with necessary louvers designed to meet
engine air requirements and proper ventilation. All louvers with bird
screen shall be designed to prevent the entrance of driving rainwater but
shall have sufficient free area to allow for 120% of the total DG Set air
requirements or per manufacturer's standard. To guarantee that the
enclosure is free from any leak and can prevent entrance of rain water,
Rain Test shall be conducted.

All necessary fittings, hoses, shut-off valves, etc., shall be provided to
facilitate fuel oil/lube oil filling, lube ocil 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 interfface box shall also be provided which houses the
electrical/instrument connection terminals for interfacing to the control
panel external to the DG set.

The enclosure shall contain the battery racks, battery cables, battery
charger and 12-volt or 24-volt battery capable of delivering at least 3 cold-
cranking. The battery rack shall be welded to the sub-base with hold
down bolts with cross over strap.

INSPECTION AND TESTS

All tests and inspections (shop test, site test and commissioning) shall be
carried out in accordance with the requirements specified in Clause GW-
8.0, Inspection and Tests of the General Works Specifications, relevant
sections of the specific technical specifications (Civil, Mechanical &
Electrical Works specifications) and respective test procedures duly
approved by NPC.

When the DG 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
plant site which the DG sets and all its associated auxiliaries are required
to operate under the normal working conditions of the power plant.

Prior to the tests, the Supplier shall submit five (5) copies of test
procedures for NPC's review/approval for all equipment covered by the
Contract at least forty five (45) calendar days prior to the conduct of actual
test. No tests shall be conducted unless relevant test procedures are
submitted and approved by NPC.
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MW-8.0

MW-8.1

Mw-8.2

MW-9.0

SPARE PARTS AND TOOLS

Spare Parts and Tools for the DG 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 |l - 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

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 relevant Sections/Iltems of Part il — Technical
Data Sheets are minimum requirements which the Supplier shall include
in the spare parts list that contain the recommended spare parts for one
(1) year operation.

Tools

The standard and recommended tools for normal/overhaul maintenance
of the DG sets and associated auxiliary equipment shall be supplied for
the plant in accordance with the Manufacturers standard practice
including those specified/listed in relevant Sections/items of Part Il —
Technical Data Sheets.

The Supplier shall submit a detailed Tools list with the Bid in a form
specified in the Bid form and the corresponding brochures/catalogues of
the respective tools for approval of NPC prior to delivery at the Plant Site.

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

PAINTING

The Supplier shall be responsible for the application of protective coating
of all equipment and materials supplied by the Supplier in accordance with
the manufacturer's recommendation or otherwise specified in Clause GW-
11.0 of the General Works specifications.
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MW-10.0

The scope shall include adequate supply of touch-up coating which shall
be used for painting of all supplied equipment and materials that will be
damaged during shipment, unpacking and installation works including
surfaces that show signs of corrosion.

Final color to be used for the DG sets and auxiliaries shall conform to
Manufacturer's standard, unless otherwise specified. Application of
painting shall be in accordance with the recommendation of the coating
manufacturer.

Final Color of the Pedestal or Free Standing type control panel shall
conform to Munsell No. 5 Y 8/1 or as directed/approved during contract
stage. Application of painting shall be in accordance with the
recommendation of the coating manufacturer.

Before any painting is made, all surfaces must be prepared properly,
removing rust, scale, welding slugs and spatters, grease and encrustation
of any nature. The various paints to be used shall be of approved quality
and type.

MEASUREMENT OF PAYMENT

Measurement of payment for all mechanical works shall be based on the
bid price of each item as shown in the Schedule of Requirements —
Mechanical Works, Section VIl of the Bid Document. The cost of each
item shall cover all works required and described in the pertinent
provisions of the specifications.
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PART VI - TECHNICAL SPECIFICATIONS
SECTION EW - ELECTRICAL WORKS
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EW-1.0

EW-2.0

SECTION EW - ELECTRICAL WORKS

GENERAL

This section covers the technical and associated requirements for the Supply,
Delivery, Installation, Test and Commissioning of 4x50 kW & 2x25 kW
Modular Diesel Generating Sets and Associated Electrical Equipment for
Hilabaan, Sta. Monica and Tikling DPPs under Package 37.

It is not NPC's intent to specify all technical requirements nor to set forth
those requirements adequately covered by applicable codes and standards.
The Supplier shall furnish high quality diesel generating set and its associated
electrical equipment meeting the requirements of this specification and
industry standards.

All electrical equipment shall be installed in accordance with the relevant
sections of this specification. The Supplier shall submit all related drawings
and document deemed necessary, prior to the execution of the work, subject
to the approval of NPC.

The works shall be performed and completed in a satisfactory manner in
accordance with generally accepted modern engineering practice.

SCOPE OF WORK

The scope of electrical work covers the furnishing of all labor, materials,
equipment, tools and other necessary incidentals required for each project
site which shall essentially consist of all electrical equipment and materials
enumerated herein:

Hilabaan Diesel Power Plant

1. Supply, Installation and Test of 2 x 50kW, 480V, 3-phase, 60Hz
Moduiar AC Generator and associated auxiliary electrical equipment;

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

3. Supply of One (1) Spare each of Circuit Breaker, GCPP Module/
Controller, Automatic Voltage Regulator (AVR), and Rotating Diodes
for 50 kW D/G Set;

4. Supply, Installation and Test of 2 x 75kVA, 480V/13.8kV, 3-Phase,
60Hz Generator Transformer including grounding materials;

5. Supply, Installation and Test of 15kV Fuse Disconnect Switches with
Lightning Arrester Combination;
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6.

10.

11.

12.

Supply and Installation of Bus Conductor, Line Materials and
Hardware;

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

Supply, Installation and Test of Grounding System including ground
conductors, ground rods, weld metal powder and other grounding
accessories;

Supply and Installation of Conduit System including Boxes, Fittings
and Accessories,

Supply, Installation and Test of Lighting Fixtures for the Hazardous
Waste Storage Facility;

Supply, Delivery, Installation 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.

Sta. Monica Diesel Power Plant

1.

Supply, Installation and Test of 2 x 50kW, 480V, 3-phase, 60Hz
Modular AC Generator and associated auxiliary electrical equipment,

Supply, Installation and Test of Generator Coniro! and Protection
Panel (GCPP) for 2 x 50kW D/G sets equipped with monitoring,
metering, control, protection and synchronizing equipment/devices;

Supply of One (1) Spare each of Circuit Breaker, GCPP Module/
Controller, Automatic Voltage Regulator (AVR), and Rotating Diodes
for 50 kW D/G Set;

Supply, Installation and Test of 2 x 75kVA, 480V/13.8kV, 3-Phase,
60Hz Generator Transformer including grounding materials;

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

Supply and Installation of Bus Conductor, Line Materiais and
Hardware;

Supply, Laying and Test of Power, Control and Instrumentation Cables
including appurtenances required for the interfacing of supplied
equipment;
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8.

10.

11.

12.

Supply, Installation and Test of Grounding System including ground
conductors, ground rods, weld metal powder and other grounding
accessories,

Supply and Installation of Conduit System including Boxes, Fittings
and Accessories;

Supply, Installation and Test of Lighting Fixtures for the Hazardous
Waste Storage Facility;

Supply, Delivery, Installation and Test of Two (2) sets of Job Site
Cameras to be installed before the start of construction andfor
installation of equipment; and

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

Tikling Diesel Power Plant

1.

Supply, Installation and Test of 2 x 25kW, 240V, 1-phase, 60Hz
Modular AC Generator and associated auxiliary electrical equipment
including grounding materials;

Supply, Installation and Test of Generator Control and Protection
Panel (GCPP) for 2 x 25kW D/G sets equipped with monitoring,
metering, control, protection and synchronizing equipment/devices
including grounding materials;

Supply of One (1) Spare each of Circuit Breaker, GCPP Module/
Controller, Automatic Voltage Regulator (AVR), and Rotating Diodes
for 25kW D/G Set;

Supply, Installation and Test of One (1) 100 kVA, 240V/7.97kV,
1-Phase, 60Hz Transformer including grounding materials;

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

Supply, Instaliation and Test of 240V, 1-Phase, 60Hz, Main
Distribution Pane! Board;

Supply and Installation of Line Materials and Hardware;

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

Supply, Installation and Test of Grounding System including ground
conductors, ground rods, weld metal powder and other grounding
accessories;
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EW-3.0

10. Supply and Installation of Conduit System including Boxes, Fittings
and Accessories;

11. Supply, Installation and Test of Lighting Fixtures for the Hazardous
Waste Storage Facility;

12. Dismantling and Storage of the existing 25kVA, 240V/7.97kV,
1-Phase, 60 Hz Generator Transformer including its associated Fuse
Disconnect Switch with Lightning Arrester Combination, power cables
and other accessories to be replaced;

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

14. 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 ali
supplied equipment.

2. Submission of drawings and documents i.e, Equipment
Manufacturer’'s drawings, Operation and Maintenance Manuals, etc.

3. Conduct inspection to verify and assess the extent of the related and
incidental works needed to implement the project competently and
efficiently.

The Supplier shall bear full responsibility that the equipment has been
designed and fabricated in accordance with all codes, standards, and
applicable governmental regulations and performs under the conditions and
to the standards specified herein.

The equipment to be furnished shall be complete, with all parts in excellent
working conditions, of new and high-grade materials and produced with first
class workmanship. All materials though not expressly called for in this
Specification but are necessary for the complete and proper operation of the
diesel generator shall be furnished by the Supplier at no additional cost to
NPC.

CODES AND STANDARD

The equipment furnished shall be in accordance with, but not limited to, the
latest issues of the following codes and standards, including all addenda, in
effect at time of purchase order unless otherwise stated in this specification:

ANSVIEEE  American National Standards Institute and/or Institute of
Electrical & Electronic Engineers
NEMA National Electrical Manufacturers Association
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MG 1 Standard for Motors and Generators
WC-5 Thermoplastic-Insulated Wire and Cable for the
Transmission and Distribution of Electrical Energy

AB 1 Malded Case Circuit Breaker

ICS2 Industrial Controls and Systems: Controllers,
Contactors and Overload Relays rated 600 Volts

ICS General Standards for Industrial Control and
Systems

MG-1 Motors and Generators

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

UL Underwriters Laboratories, Inc. (all parts apply)
44 Rubber-Insulated Wires and Cables
83 Thermoplastic Insulated Wires and Cables
508A Industrial Control Equipment
1063 Machine Tool Wire (MTW) for Stranded Conductor
Only
[EC international Electro-Technical Commission
60255 Electrical Relays
60044 Instrument Transformer
60071 Insulation Coordination

60060 High Voltage Test Technique

61439 Low Voltage Switchgear and Controlgear

60502 Power cables with extruded insulation and their
accessories for rated voltages

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
1ISC International Standards Organization
8001 Quality System Model for Quality Assurance in

Design/Development, Manufacture and Testing
9002 Quality System Model for Quality Assurance in
Production, Installation & Servicing

The latest edition of each standard shall mean the latest edition available at
the date of contract signing.

In addition to the above codes and standards mentioned, the Supplier shall
comply with all National and local laws, codes, regulations, statutes and
ordinances.
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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 confiict to NPC for written resolution
before start of fabrication. Final decision regarding the acceptance of
proposed standards is the prerogative of NPC.

Standards listed in the equipment specification are used mainly for NPC's
references. Other internationally known standards however, shall also apply,
provided such standards are equivalent in all respect to the standard
prescribed and to the specific requirements described in the individuai
equipment specification. The Supplier shall submit copies of such standards
for NPC’s review and approval.

EW-4.0 GENERATOR AND AUXILIARIES
EW-4.1 AC Generator
EW-4.1.1 General
This specification covers the technical and associated requirements for the
supply of diesel generator and associated auxiliary equipment, complete in
every respect suitable for safe and satisfactory operation of the equipment.
EW-4.1.2 Design Characteristics
The continuous load capability of the generator shall be the specified nominal
rating measured at the terminal. However, the generator shall be designed
for continuous operation under normal conditions for 110% of its rated
capacity without exceeding temperature riseé in accordance with ANSI
standard or equivalent applicable standard.
The generating sets shall be designed to meet the local conditions as
specified in clause GW-3.0 of the General Works specifications.
The generator design characteristics shall be as follows:
Rotating Field Synchronous
Type AC Generator
Rated Continuous Output : Refer to Technical Data Sheets
Number of Phase . One(1) | Three (3)
Power Factor : 0.8 lagging (min.)
Frequency, Hz : 60
Angular Speed, rpm : 1800
Voltage, V : Refer to Technical Data Sheets
Brushless, Separately
i Brushless, Excited, Permanent
Excitation Class Self-excited Magnetic Generator
(PMG) or equivalent
NATIONAL POWER CORPORATION VI-EW-6
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EW-4.2

EwW-4.3

EW-4.4

Allowable Voltage Variations : At rated output, frequency, voltage
and power factor, the generator can
operate satisfactorily though the
terminal voltage at +5% of rated
value

Other Characteristics

The single-phase and three-phase synchronous generators shall be drip-
proof, revolving field, self-ventilated, directly connected to the engine and
shall conform to applicable standards and additional requirements hereinafter
stated. All the generator phase leads, neutral and the terminals for the
temperature monitor shall be brought out to the terminal box mounted solidly
on the generator frame.

The generator bearings shall be designed to allow minimal stress induced in
the shaft. Generators rated 500kW and below shall have a single or double
bearing design.

Design shall be such as to protect mechanical, electrical and thermal damage
due to vibration, 25% overspeed, or voltages and temperature at 10%
overload.

Space Heaters

Space heater shall be installed on the alternator frame to maintain
temperature of the alternator above the dew point while not in use. Power
supply shall be 120/240VAC single phase and shall be sourced from the plant
available power supply. Automatic control and indicating lights for space
heater shall be integrated in the generator control and protection panel
(GCPP). It shall be furnished complete with all necessary relays and
contactors for automatic operation.

The space heater shall automatically turn-on at predetermined time delay
when the generator is shutdown to avoid unnecessary operation when the
alternator is still hot. Likewise, a relay shall be provided as means to
automatically turn-off the space heater operation when the generator starts
running.

A manually 2-pole operated circuit breaker shall be provided to open and
close both sides of the circuit for maintenance purpose.

Unbalanced Load

The three phase generator shall be capable of carrying an unbalanced load of
10% continuously without abnormal overheating or causing damage to any
parts of the generator. The generator shall be capable of withstanding
transient fault conditions which give a rise to a value of k% not exceeding 30
where:

I2 is the negative phase sequence per unit current
tis the time in seconds.
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EW-4.5

EW-4.6

EW-4.6.1

EW-4.6.2

EW-4.6.3

Parallel Operation

The generating set/s to be supplied shall be capable of parallel operation both
at regulation and base load with future generator set/s of different
make/manufacturers and rating/s.

Generator Stator
Stator Frame

The stator frame shall consist of strong housing built by electrical welded
steel plates of suitable thickness which have a sufficient degree of sturdiness
to prevent the occurrence of undue noise or vibration and shall be explosion
proof.

The supply shall include the bedplate, foundation bolts and all other
embedded steel parts necessary for erection works.

Stator Core

The stator core shall be constructed from the highest grade silicon steel
sheets for the lamination. Special attention shall be paid to the insulation of
the lamination and to the finishing of the edges after stamping.

The stator core lamination shall form several segments, separated by vent
ducts and each segment shall be perfectly compacted to avoid vibration.

Stator Winding

The stator winding of copper materials shall be formed by coils with Class H
insulation. Each coil shall be composed by insulating with thermo setting resin
base insulation in order to prevent the mica migration phenomenon. During
manufacturing, the coils shall be subjected to special treatment to prevent air
intrusion between single conductors and insulating materials.

The part of the coil to be embedded in the slots shall be varnished with semi-
conducting varnish, in order to distribute in a uniform manner, the potential
gradient and to eliminate the potential difference between the slots wall and
the coil surface,

The stator coils shall be adequately clamped with external rings fo 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
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EW-4.7

EW-4.7.1

EW-4.7.2

EW-4.8

EW-4.8.1

EW-4.8.2

that the temperature detectors measure the winding temperature to be above
the (shutdown setting) value.

Generator Rotor
Rotor Core

The rotor core shall be made of one solid forgoing with high mechanical
strength characteristic and designed to have a large margin between the
critical and running speeds (both normal and overspeed). The rotor forging
shall be fully examined by radiographic and ultrasonic techniques to
determine its soundness.

Rotor Winding

The choice of materials for winding and the design, manufacture and fitting of
the winding coils shall be such as to prevent and avoid permanent
deformation of the winding during service, considering the conditions of
operation. The Supplier shall show how their design of the rotor winding
accommodates thermal expansion and how damage to insulation is
prevented in condition of thermal cycling of the rotor considering the rotational
forces involved. The rotor shall be tested at overspeed and carefully
inspected before assembling into the stator.

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 voitage of the generator shall be kept within safe limits of the
AVR during extra ordinary transient or abnormal operating conditions arising
at governor, generator and/or charging of transmission line. These particular
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EW-4.8.3

EW-4.9

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.

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. Volimeter and ammeter shall be provided for generator DC
excitation parameters.

All electrical equipment/devices, electronic and control circuits in modular
form shall operate satisfactorily within the supply voltage limits and tested
according to the required insulation levels.

All components shall be tropicalized and all printed circuit board for electronic
circuits shall be sealed with suitable resin resistant for tropical conditions.

Generator Control and Protection Panel (GCPP)

The Generator Control and Protection Panel to be furnished shall have a
Generator Control and Protection Module (GCPM), Selector Switch and the
necessary indicating components/accessories for metering and monitoring of
the Diesel Generator (D/G) 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
control room.

The Generator Control and Protection Panel shall be equipped with the
following minimum requirements for the operator interface with the diesel
engine generator in addition to those specified in the Single Line Diagram.

a. Protection and Controi

The GCPM shall be capable of automatic & manual synchronization
and parallel operation to existing and future D/G sets. In “Auto
Synchronization Mode”, the GCPM shall synchronize the B/G set to
the existing D/G sets by automatic closing of the breaker. In “Manual
Synchronization Mode”, the operator shall synchronize the B/G set to
the existing D/G sets by adjusting the voltage & frequency through the
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Voltage & Speed Trimmer, and manually closing the breaker by
pressing a button in the GCPM.

The GCPM shall also be capable of automatic load sharing to existing
and future D/G sets, such as "“Fixed / Based Load” and “Power Import
! Export” load sharing options.

All interface devices and other accessories necessary for the
automatic & manual operation of the system shall be provided by the
supplier.

The GCPM shall be capable to trip the generator circuit breaker for
electrical and mechanical fault according to calculated tripping
parameters. It shall be provided with adequate number of input/output
contacts of suitable rating to carry out the prescribed tripping
functions, alarm indication, fault recording function and supplementary
signaling functions as maybe necessary for the initiation of automatic
closing/tripping or switching control.

The protection relays shown on the drawings are the minimum
protection required. The Supplier may offer different protection
scheme in which based on his experience is suitable for the specified
rating of the Diesel Generator set/s subject to NPC's approval.

Selector Switch

For safety and reliable operation of the D/G set, a Local/Remote
Selector Switch shall be provided and mounted on the GCPP. In
“Local Mode”, operation of the D/G shall be in the Local Control Panel;
however, the protection of the D/G through GCPM shall still be active.
In “Remote Mode”, the operation of the Diesel Generator shall be on
the GCPP through the GCPM.

Monitoring and Metering

All indicating instruments shall fulfill the requirements for accuracy
class 0.3 {or better) except for the frequency meter which shall have
+0.01Hz. The panel shall be equipped with the following minimum
required metering devices and indicating instruments:

1. Metering (current, voltage, power (kW, kVAr), energy,
frequency, power factor) capable to measure single and three
phase parameters through respective control switches;

2. Event Recorder (to be able to capture the latest events) and
Data Logger (all data is stored in non-volatile memory so that
information is retained even when power to the unit is lost);

3. User Programmable Fault Reports;

4, Alternator winding temperature monitoring with alarm/
shutdown setting; and
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EW-4.9.1

EW-4.9.2

EW-4.9.3

5. Other metering and indicating instrument as specified in
Mechanical Work Specifications.

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.

Ali DC and AC power supply required for annunciation, control, monitoring
and protection of the system shall be integrated in the GCPP. The power and
voltage requirements will be determined by the manufacturer in accordance
with the ratings and consumption of its equipment/device.

The Supplier may offer a generator control and protection panel with
proprietary standard design of the manufacturer containing the required
functions suitable to the offered generating sets.

Panel Construction

The panel shall be fabricated from a steel sheet with a minimum thickness of
2.0 mm, the edges shall be formed into a rectangular pattern so that each
section is rigid, self-supporting and enclosed. The panel shall be adequately
protected and secured.

The panel shall be labeled with 1SO symbols and comply with protection
rating of IP 65 for outdoor operation and IP 44 for indoor operation. The panel
shall also comply with NEMA 12 protection standards.

The panel shall be designed with dimensions not to exceed the size shown on
the Bid Drawing.

Alarm System

The Generator Control and Protection Module (GCPM) shall distinguish any
abnormal conditiens during operation.

An audible alarm and a flashing light shall be installed in the Generator
Control and Protection Panel (GCPP) to draw attention for any abnormal
conditions during operation.

The GCPM, audible alarm and the flashing light shall be interconnected and
shall function simultaneously for any fault alarm.

Communication Ports

Communication Ports exclusively intended for PLC and SCADA system shall
be available in the Generator Control and Protection Module (GCPM) and the
Local Control Panel {if Electronic Control Module is provided) for control,
protection, synchronization, communication, monitoring & metering of existing
and future equipment. The communication between various equipment in the
entire power plant shall be MODBUS and Ethernet-based protocol.
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EW-4.9.4 Terminal Blocks

Terminal blocks shall be mounted so as to give easy access for external
wiring and termination and shall give clear view of the arrangement of the
cable tails to allow for future extensions and alterations with an approximately
25% extra terminals per terminal block.

Every terminal point shall have individual and complete identification on the
wiring diagram.

EW-4.9.5 Nameplate

The panel shall be provided with adequately sized nameplate made of black
surface exposing the white core. In addition, each piece of equipment
mounted on or inside the panel shall also be provided with nameplate for
easy and convenient identification.

EW-4.10 Generator Circuit Breaker
The generator circuit breaker shall be as stated in the Technical Data Sheets.

Circuit breaker shall be of the Molded Case Type, 3-pole for 3-phase
generator and 2-pole for 1-phase generator with 240 Vac control mechanism
and auxiliary switch and 12/24 Vpc equipped with electronic shunt frip
mechanism. The circuit breaker shall be capable of “switching-in" the
generator when synchronizing with one or more units in parallel operation.

Means shall be provided for locally closing and tripping electrically operated
breakers without opening the door of the breaker compartment.

Where applicable, circuit breaker derating factors shall be applied to
compensate for factors such as ambient temperature, altitude, frequency, duty
cycle and enclosure loading.

EW-4.11 Equipment Wiring

Equipment interfaced wiring shall be 600V, stranded copper with thermo-
plastic insulation and shall comply with the requirements of IPCEA standard.
Minimum size shall be 2.0 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 mmZ.

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.
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EwW-4.12 Equipment Grounding

EW-4.13

EW-4.14

EW-4.14.1

EW-4.14.2

All major equipment such as generator, generator control and protection
panels, and all other metallic parts shall be equipped with at least two (2)
terminals or suitable grounding pads of adequate size to accommodate at
least two fixing screws for proper connection to the grounding conductors or
ground connections to the plant existing grounding system as required.

Spares Parts and Tools

Spare Parts and Tools for the generating sets and its auxiliaries shall be
supplied by the Supplier in accordance with the requirements specified in the
General Works Specification and Part II-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.

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.
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The test methods, measurements and computation shall be in accordance
with the latest applicable requirements of ANSI and {EC standard and shall be
submitted for NPC’s approval.
EW-4.14.3 Routine Test
The following Routine Test shall be conducted on the alternator at the
workshop:
a. For the generator armature, generator field, excited armature and exciter
field:
1. Measurement of Resistance
2.  Measurement of Insulation Resistance
3. High Voltage Test;
b. Phase Sequence Test and Voltage Balance Check;
c. Open Circuit Characteristics with generator line voltage recorded against
exciter field current;
d. Short Circuit Characteristics with generator current recorded against
exciter field current; and
e. Voltage Regulation Test to be conducted with AVR in the circuit with
reactive loads.
Standard Routine Tests as per relevant ISO standard shall be performed.
EW-4.15 Data and Information to be Submitted After Award of Contract
The following documents (in addition to the documents/drawings specified in
Clause GW-6.0 of the General Works specifications) shall be submitted after
award of contract for NPC’s review and approval prior to procurement and
installation of the supplied equipment and materials:
a. Documentation for Electrical System such as the following;
1. Single Line Diagram showing the Diesel-Generator Set and
related equipment including basic equipment data
2. Outline drawings showing all critical dimensions and weights
3 Schematic and wiring diagram of all power and control circuits
for the engine-generator set and auxiliary equipment showing
interconnect points and logic diagrams
4. Engine-generator Control and Protection panel (GCPP)
5. Section and detail drawings of cable terminations and
connections
b. Brochures/Catalogues of the AC Generator and GCPP;
c. Manufacturer's Technical Data Sheets of the AC Generator and
GCPP in accordance with EW-13.3;
d. Service Manuals and Parts Books;
NATIONAL POWER CORPORATION VI-EW-15
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EW-5.0

EW-5.1

EW-5.2

EW-5.3
EW-5.3.1

EW-5.3.2

1. Operating Instructions — with description and illustration of all
switchgear control and indicators and engine and generator
controls and indicators.

2. Parts Books - that illustrates and list all assemblies, sub-
assemblies and components, except standard fastening
hardware (nuts, bolts, washer, etc.)

3. Preventive Maintenance Instructions — on the complete system
that covers the daily, weekly, monthly, bi-annual and annual
maintenance requirements.

4, Routine Test Procedure - for all electronic and electrical circuits
and for the main AC generator.

5.  Troubleshooting Chart — covering the complete generator set
showing description of trouble, probable cause and suggested
remedy

e. Certified Design and Routine Test Results; and

f. Field Tests to be performed and Certified Test and Inspection Reports
duly signed and witnessed by NPC representative.

TRANSFORMERS
General

This specification covers the technical and associated requirements for the
generator step-up transformer and accessories for use in electric generating
plants.

Technical Description

The transformer(s) covered by this specification is (are) for use in an electric
generating station. The application details are stated in the Technical Data
Sheets.

Design Requirements

Rating

Transformer rating, specified in the Technicat Data Sheets shall be the basis
of the Supplier's guarantee as to performance and temperature rise. The
ratings indicated are based on actual ioad requirements at the service and
operating conditions specified herein.

Voltage

The transformer to be supplied shall be designed to withstand the over
voltages for the duration of voltage excursions which may be expected as a
result of full load rejection of the generator.
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EW-5.3.3

EwW-5.3.4

EW-5.3.5

EW-5.3.6

EW-5.3.7

EW-5.3.8

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 transformer in order for
the NPC to fully determine the most cost effective of the proposed
transformer(s) to be supplied considering both cost of losses and first cost.

Failure of the Supplier to completely fill- in all the information needed for
proper evaluation by the NPC shall be a ground for rejection of his bid.

The transformer shall be designed for the most economical loss ratio (copper
loss/iron loss} for the application as specified in the Technical Data Sheets for
the transformer.

Impedance and Reactance
The impedance and reactance shall be stated in the Proposal.
Audible Sound Level

Sound [evels decibels (dB) at rated voltage and frequency for liquid immersed
generator step-up transformers shall be as below. The average sound level of
the transformer shall not exceed these values when measured in accordance
with the conditions outlined in the latest ANSI/IEEE C57.12.90 or |IEC 60551
for oil-immersed transformers or ANSI/IEEE 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
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301-500 56

750 57

1000 58

Equivalent Two-winding, kVA Average Sound Level, dB

1500 60

2000 61

2500 62

EW-5.3.9 Tolerances

The transformer shall be designéd and manufactured with tolerances in
accordance with applicable ANSI/IEC/IEEE standards.

EW-5.3.10 Electrical Insulating Oil

The Supplier shall furnish oil with quality suitable as an insulant and coolant
for transformers. The oil shall be new naphthenic based mineral oil meeting
the requirements of the latest ASTM D3487 (Standard Specification for
Mineral Insulating Qil Used in Electrical Apparatus).

The insulating oil of the transformer must have a Polychiorinated Bipheny!
{PCB) concentration of less than (<) 2 ppm, to be classified as PCB-free. All
transformers are required to have PCB analysis of its insulating oil conducted
by a DENR-Recognized Environmental Laboratories.

A Certification from the Manufacturer that the insulating oil is PCB free and
the Results of Laboratory Analysis indicating the Serial Number of each
transformer with corresponding Sample 1D shall be submitted to NPC.

EW-5.4 Design and Construction Features

EW-5.4.1 General

The transformer design, manufacture and assembly shall minimize vibration
and shall prevent damage by inherent vibration and stress during operation,
transportation and short circuits.

EW-54.2 Cores

Cores for the transformers shall be constructed of the highest quality, non-
aging high permeability grain-oriented silicon steel. The stee! 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 mechanicai strength to support the winding and to withstand without
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EW-5.4.3

EW-5.4.4

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 a manner to provide
sufficient oil ducts which will be maintained without constriction.

End coils shall have extra insulation. Coils shall be made up, shaped and
braced to provide for expansion and contraction due to temperature changes
in order to avoid abrasion of insulation and provide rigidity to resist movement
and distortion caused by abnormal operating conditions.

Adequate barriers shall be provided between windings and core and between
high and low voltage windings. End coils shail 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 shail be adequately
braced to withstand ocean shipment, short-circuit forces and earthquakes.

Bushing

All porcelains used in bushing shall be wet process, homogenous, and free
from cavities or other flaws. The glazing shall be uniform in color and free
from blisters, burrs and other defects. All porcelain parts shall be one piece.
The bushings of the same rating shall be interchangeable.

Bushing up to 110 kV BIL shall be porcelain bulk type whereas bushings
above 110 kV BIL shall be condenser-type. [n the latter case, the bushing
shall be provided with capacitance test tap.

Bushings shall have the continuous current-carrying capacity necessary to
carry the full 65°C rise current. The bushings shall also be capable of
carrying overload currents as required by EW-5.3.4.
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EW-54.5

EW-5.4.6

EW-54.7

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 IEC 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 shall be of high-grade steel plate
having good welding qualities. All seams, flanges, lifting and jacking lugs,
braces and other parts attached to the tank shall be welded. No rivets shall be
used. The cover shall be bolted type. The tank shall be able to withstand an
internal pressure with oil at operating level.

All openings such as joint between the case and cover, bushings insulation
mountings, etc., shall have welded on flanges to provide gaskets surfaces
and allow for bolt holes. No bolts shall pass to the inside of the case and
cover. Flanges shall have gaskets which will remain oil-tight and will not
deteriorate under severe conditions. The tank with radiator fitted shall be
tested for leaks before painting.

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.
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EW-5.4.8 Hardware

All energized hardware, i.e., bolts, nuts and washers shall be made of tinned
copper alloy material such as silicon bronze or equivalent. All other hardware
shall be hot-dip galvanized.

EW-5.5 Fittings and Accessories
The following transformer accessories shall be included:

HV/LV Bushing

Qil Level Indicator

Oil Sampling Plug

Qil Drain Valve

Oil Temperature Indicator
Pressure Relief Valve
Lifting Lugs

Anchor Bolts

Earthing Terminals

0. HVILV Insulating shroud

SPeNOORON-

EW-5.6 Equipment and Marking

The transformer shall be provided with a stainless steel nameplate in
accordance with the latest standard of IEC60076-1, fitted in a visible position
showing the information indicated below. The entries on the plate shall be
indelibly marked.

Kind of transformer

Number of this standard
Manufacturer's name

Manufacturer’s serial number

Year of manufacture

Number of phases

Rated power (in kVA or MVA)

Rated frequency (in Hz)

Rated voltages (in V or kV) and tapping range
10.  Rated currents {in A or kA)

11. Connection symbol {for 3-phase)

12. Connection diagram (for 3-phase)

13. Short circuit impedance (in %2)

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

CENDO S WN S

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.
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EW-5.7

Standard and Common Tools

The Manufacturer of transformer shall provide standard/common tools for use
in the installation of transformer.

EW-5.8 Tests
All tests shall be performed as per latest revision of ANSI C57.12.90 Factory
Test shall include, but not limited to the following:
EW-5.8.1 Routine Test
1. Ratio, Polarity and Phase Relation Test
2. No Load Losses and Excitation Current at rated Voltage and
Frequency
3. Induced Potential Test (Low-frequency Dielectric Test)
4, Mechanical (Leak Test)
5 Impedance Voltage and Load Loss Measurement
EW-5.8.2 Design Test
1. Winding Resistance Measurement Test
2, Impedance Voltage and Load Loss Measurement
3. Temperature Rise
4, Lightning Impulse
5. Audible Sound Level
6. Mechanical {Lifting & Moving Devices, Pressure Test)
EW-5.8.3 Miscellaneous Test
1. Insulation Power Factor
2. Insulation Resistance
3. Short Circuit Capability
EwW-5.8.4 Site Test
The Supplier shall perform all tests specified by the equipment Manufacturer,
applicable standards and as necessary to verify the proper operation of the
equipment in the presence of NPC representatives.
1. Check level and alignment of the installed transformer;
2. Check tightness of connections and fastenings;
3. Check proper grounding;
4, Check oil level monitors, nameplate, vent plugs;
5. Check wire and cable connections;
6. Check cable glands and entrance; and
7. Check on the proper installation of transformer accessories.
8. Winding resistance
8. Insulation Resistance
10. Transformer Turns Ratio
11. Dielectric Test
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EW-5.9 Failure to Meet Guarantees

Depending on the requirement stated in the Technical Data Sheets, the
transformer will be tested for compliance with the Manufacturer's guaranteed
losses. If the transformer losses, as determined by test, at rated voltage,
frequency and 100% rated kVA exceed the guaranteed total losses, the
excess in losses shall be evaluated at the following rated cost and the
resulting amount shall be deducted from the contract price.

S = 2 [(NLL} (Num= Nig) + (Ly) (Lim = Lis)]
Where:
S = Amount to be deducted from the Contract Price
NLe = Costof No load losses equivalent to Php 300/Watt
N = Measured no-load losses expressed in Watt
Nig = Guaranteed no-load losses as stated on the Technical Data
Sheets
Lo = Cost of Load Losses equivalent to Php 250/Watt
Lim = Measured load losses expressed in Watt
Le = Guaranteed load losses as stated on the Technical Data
Sheets

When the excess of the total losses reaches five percent (5%), NPC shall
have the right to reject the transformer for which such excess is verified
during the factory acceptance test.

Successful Bidder shall promptly provide NPC one (1) original and three (3)
certified copies of all test data and reports on the transformer.

EW-5.10 Data and Information to be Submitted After Award of Contract

The following documents shall be submitted after award of contract for NPC's
review and approval prior to procurement and installation of the supplied
equipment and materials:

1.  Brochure/Catalogues of the transformer
2. Manufacturer's Technical Data Sheets of the transformer in accordance
with EW-13.3;

3.  OQutline drawings of transformer and accessories showing the following:

a. General Dimensional Drawing

b. Sectional Drawing

c. Nameplate Drawing

d. Marshaling box with connection diagram

4. Description and instructions covering the installation, operation and
maintenance of the transformer and accessories;

5.  Duly signed Routine Test Results; and

6. Field Test to be Performed and Certified Test and Inspection Reports
duly signed and witnessed by NPC representative.
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EW-6.0 SWITCHYARD EQUIPMENT AND APPURTENANCES

The switchyard equipment and appurtenances shall be installed as shown on
the bid drawing. The equipment shall be securely fastened (as applicable) to
the structure to avoid movement during transient fault and manual operation.
The required clearance in between equipment during installation shall be
observed. All equipment and materials not specifically mentioned herein but
are necessary for proper erection, assembly and safe operation of the
switchyard shall be identified and furnished by the Supplier at no additional
cost to NPC.

EW-6.1 Fuse Disconnect Switch with Lightning Arrester Combination

This specification covers the supply and delivery of fuse disconnect switch
with lightning arrester combination for use in various diesel power plants.

The materials furnished shall be in accordance with, but not limited to, the
latest issues of the Applicable Codes and Standards, including all addenda, in
effect at time of purchase order unless otherwise stated herein.

EW-6.1.1 Technical Characteristics and Requirements

The fuse disconnect switch to be supplied shall be suitable for high voltage
transformer acting as an overload protector and a device for opening and
closing load current. All the metal parts of the fuse disconnect switch shall be
free from corrosion and rust.

Fuse Cut-Out

Fuse cutouts shall be satisfactory use in a tropical climate with high relative
humidity. The cutouts will be mounted by means of steel brackets on steel
poles cross arms.

The cutouts are intended for use with buttonhead-type fuse links and must be
able to accommodate fuse links meeting the interchangeability requirements
of ANSI standard. The cutouts to be supplied shall include the following:

1. Fuse Support Assembly
2. Fuse Holder Assembly
3.  Mounting Bracket

4. Lock Washers

Fuse Link

The fuse link to be supplied shall be universal buttonhead with tin fuse element
suitable for 15 kV open type distribution cut-out to be used in the overcurrent
protection of circuits. It is characterized by perfect time current characteristics,
high mechanical strength and reliable arc extinguishing performance, etc. The
fuse link shall meet the electrical and mechanical interchangeability
requirement in accordance with ANSI standard.
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EW-6.2

EW-6.2.1

Lightning Arrester

Gapless arresters shall have elements fabricated from non-linear resistance
metal oxide materials to perform both the surge discharge and power
frequency reseal functions.

Arresters of this type shall be protected in a hermetically sealed wet-process
porcelain jacket, which shall have a high creepage distance and a high
dielectric strength.

The primary terminals shall be suitable for the connection of the type and size
of conductors specified in the Technical Data Sheets which can be either
copper or aluminum conductors without use of bimetal inserts.

The arrester shall be supplied with a cross-arm mounting bracket that
conforms with the requirements of NEMA or with appropriate bracket as a
cutout arrester combination on it.

All mounting bolts and conductor connection shall be provided with lock
washer. Lock washers shall be fabricated from material that complies with
the requirements as per ANSI standard.

All exposed steel or iron part of the arrester shall be hot-dipped galvanized in
accordance with ASTM standard.

The Supplier shall submit for approval the brochures and/or catalogues with
complete technical specification of the fuse cut out with lightning arrester
combination including mounting brackets and accessories.

Bus Conductor and Hardware

This specification covers the technical and associated requirements for
stranded aluminum bus conductors and line hardware for use in various
diesel power plant switchyards.

All line hardware/materials shall meet the performance requirements
application criteria and manufacturing tolerances passed 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
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aluminum wires shall lie naturally in their position in the stranded conductor
and, when the core and/or the aluminum wires are cut, the wire ends shall
remain in position or be readily replaced by hand and then remain
approximately in position.

The aluminum shall be of the higher purity commercially obtainable which
shall not be less than 99.5%. The type of conductor to be supplied shall be
stated in the Technical Data Sheets and shall be manufactured according to
the applicable ASTM or equivalent IEC standards.

The completed conductor shall be smooth, free from nick, burrs, aluminum or
steel particles, dirt and excessive die grease. The conductor shall be
absolutely free of copper dust and copper particles.

Clamps

Aluminum strain clamps and suspension clamps for aluminum conductor, if
required in the Technical Data Sheets, shall have its clamp bodies and
keeper pieces, made of high strength and heat treated cast aluminum alloy.
Cotter bolts, U-bolts, nuts, and lock washers shall be hot dip galvanized steel.
Cotter pins shall be made of stainless steel. Slip strength of the strain clamp
shall be not less than 85% of the rated ultimate strength of the conductor.

Cross Arms

The cross arms to be supplied for this project shall be in accordance to ASCE
manual 72 “Design of Steel Transmission Pole Structures”™. The materials
shall meet ASTM A-570 specification (36 KSI min. steel strength) while the
galvanizing shall be in accordance with ASTM A-123 specification.

Insulators

Insulators to be utilized in the project shall be in accordance to ANSI Class
55-3 for pin, Class 52-1 for suspension, Class 53-2 and Class 53-4 for spool
standard as to material, ultimate tensile strength, leakage, distance, etc.

Line Hardware

Line hardware shall be made either of aluminum alloy, malleable iron or
ductile iron with tensile strength in accordance with ANSI standard.

Bolts

Ali bolts such as carriage, double arming, oval, machine, etc. shall be hot dip
galvanized as per ASTM A-153.

EW-7.0 MAIN DISTRIBUTION PANEL

EW-7.1 General
This specification covers the technical and associated requirements for the
Main Distribution Panel.
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EW-7.2 Technical Characteristics and Requirements
a Rated Voltage : 240V
b Frequency : 60 Hz
c Rated Current, Bus : Refer to Bid Drawings
d Rated Current, Main CB : Refer to Bid Drawings
e Short Circuit Current : Refer to Bid Drawings
f.  Installation Type {Outdoor/indoor) : Indoor
g Degree of Protection : IP 42
h Metallic Structure : Sheet steel gauge 2mm
i. Busbar Type : Tinned copper
- Connections : Boited
k.  Circuit Breaker Type Compact with solid state
: adjustable trip unit with
built-in overcurrent and
thermal magnetic elements
- On ' : Yes
- Off : Yes
EwW-8.0 POWER, CONTROL AND INSTRUMENTATION CABLES
This specification covers the technical and associated requirements of power,
control and instrumentation cables, and medium voltage power cable for use
in switchyards.
All cables shall be designed to withstand the short-circuit condition and
voltage drop of 3% (max.).
EW-8.1 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 IEC 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-8.1.1 Insulation
Insulation shall be of the type specified in the Technical Data Sheets.
EW-8.1.2 Jacket
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EW-8.1.3

EW-8.1.4

EW-9.0

EW-9.1
EW-9.1.1

A tough, ozone, low chlorine, heat, flame and moisture-resistant PVC or
Nylon jacket capable of providing protection against sunlight, acids, alkalis
and oils shall be furnished for all cables.

Assembly

All multi-conductor cables shall be bundled together with non-hygroscopic
fillers to assure a smooth circular assembly. A lapped core binding tape shall
be applied over the assembly.

Application

All cables shall be suitable for installation in cable fray, 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 inciudes all major and minor equipment
such as generator, generator control and protection panel, ground rods,
motors, pumps, etc. and connections.

All materials and parts which are not specifically mentioned herein but are
necessary for the safety of operating personnel and safe operation of the
plant shall be furnished and determined by the Supplier at no additional cost
to NPC.

Technical Characteristics and Design Requirements
General

The ruling criteria in the design of the grounding grid shall be the safety of
personnel and the proper operation of the electrical equipment during normal
operation and during transient disturbances such as short circuits in the
electric power system and during lightning discharges.

The Supplier shall carry out earth resistivity measurement for the plant site.
Based on the result of this measurement and the system parameter, the
appropriate design and the calculation will be determined whether
impermissible touch and step voltages occur at any place inside plant area
and at any place 10 m outside of the plant boundary line which may be
endangered. These calculations will decide on the provisions for grounding to
be made with the relevant part of the civil works related to foundations. If the
calculations proved after the application of all engineering possibility that
touch and step voltages are still higher than permitted and consequently the
Supplier managed to design the earthing and grounding grid in such a way to
obtain the lowest touch and step voltage value, all documents including
limitation and justification shall be provided to the NPC for approval.
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EW-9.2

EW-9.2.1

EW-9.2.2

EW-9.2.3

EW-9.2.4

If in case the actual measured resistance of the Supplier-designed and
installed ground grid is higher than specified in the Technical Data Sheets,
the Supplier shall install, at no extra cost to the NPC, additional grounding
rods, mats, grounding electrodes, etc., until the field-measured resistance is
equal to or less than the specified value.

The ground grid shall be composed of a system of copper conductors buried
approximately 60 cm beneath the surface of the earth, excluding crushed rock
surfacing. Driven ground rods shall be installed at regular intervals and
connected to the grounding conductor at grid nodes. A minimum of four (4) of
the specified ground rods must be installed (one at each corner of the ground
grid). The Supplier shall determine the spacing of ground grid conductors
and the total number and location of ground rods and their lengths (single or
two or more coupled sections).

Equipment and Materials Requirements
Grounding Cables

Grounding cables shall be copper conductor of soft drawn or hard drawn
concentric stranding bare copper conductor in accordance with the latest
revision of ASTM B3 and manufactured in accordance with ASTM
Specification B8 (class B). The copper conductor shall have the
characteristics specified in the Technical Data Sheets.

Ground Rods

The ground rod shall be copper-covered steel of circular cross section, with a
nominal diameter of 19 mm and a nominal length of 3 meters.

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.

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.

Exothermic Welding Materials

The Supplier shall supply exothermic welding materials for cable-to-cable,
cable-to-ground rod and cable-to-steel structure grounding connections. The
Supplier should submit detailed information describing the proposed process.
Grounding Hardware

Terminal Lugs

Terminal lugs shall be one hole, socket type, rounded edge lug, cast of high

strength corrosion resistant copper alloy. Machine screws, nuts, and washers
used with the lugs shall be bronze
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EW-9.2.5

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.

EW-9.2.6 Equipment Earthing
Power Cables
The lead sheath or armor (shield} of the MV power cables, if to be provided,
shall be earthed by connecting a flexible braid to the shield. This shall be
done at both ends of each cable. Cable end boxes shall be earthed with
copper cable connection on one of the mounting bolts.
Lighting Poles
Poles for lighting shall be connected to the earthing grid with 22 mm?tin-
annealed copper conductor {one connection for each pole).
Other Metallic Structures
Other types of metal structures within the diesel plant area, not mentioned
thereto, shall be connected to the earthing grid.
Major equipment shall be equipped with at least two (2) terminals or suitable
grounding pads of adequate size to accommaodate at least two fixing screws
for proper connection to the earthing system.

EW-9.2.7 Powerhouse / Containerized Control Rocom 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, efc.
which are effectively connected by earth conductors.
Control panels and desks, switchboards, etc. consisting of several individual
sections or compartments shall each be connected to a common tinned
copper earth bar unless all panels are solidly welded together, or other
approved means are applied ensuring solid earthing connections. In such a
case, provisions for earthing must be made at one end at least.

EW-9.2.8 Fence Earthing
Steel fences around the take-off structure or station shall be connected to the
earthing system at appropriate connection point along the fence and at alil
corners and gate posts.
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EW-9.2.9 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 fo 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-10.0 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-10.1 Technical Requirements and Characteristics

The conduits and cable tray system shall conform to the material and
fabrication requirements of the specification. All miscellaneous materials
required for proper installation shall include but are not limited to, the
following:

a. Plug and fillers, coupling and bends;

b. Spacers, inserts and ties for conduits;

C. Conduit splicing soivent and connector material for uPVC conduit, if
uPVC conduits are used;

d. Fire barriers, duct and conduit sealant; 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:

a. High mechanical strength
b. Corrosion resistant
C. Heat resistant

Conduits

All embedded and concealed in ceiling conduits, boxes and fitting required for
the power and control cables including all necessary hardware and
accessories such as screws, bolts, concrete inserts, clamps, locknuts,
couplings shall be furnished by the Supplier. The required gquantities of
various items of conduits and associated materials shall be furnished in
accordance with the installation requirements.
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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 shali be maintained, except during inspection and tests,
until the conductor is pulled in. Conduit shall be check to be free from
obstructions by pulling a wooden mandrel of appropriate size through the
conduit.

Conduits running in floors and terminating at motors or other equipment
mounted on concrete bases shall be brought up to the equipment within the
concrete bases, wherever possible.

All joints between lengths of conduits and threaded connection to boxes,
fittings and equipment enclosures shall be made watertight.

Conduits installed outdoors running underground shall be buried to a
minimum of 0.457 m.

Metallic Conduits (If specified)

Rigid metallic conduits shall be hot-dipped galvanized. The inside of the
conduit shall have stove enamelled coating to prevent erosion and assure
smooth wire pulling.

Metal fittings and cover shall have the same property and finish as that of the
metallic conduits.

Rigid metal expansion joints, where required, shall be of standard
manufactured product, of watertight construction, equipped with approved
means to provide electrical continuity of the conduit runs, zinc-coated, and so
designed as to prevent damaged to the cables. They shall permit a small
amount of transverse movement as well as the longitudinal movement.

Non-Metallic Conduits

Where non-metallic conduits are allowed to be used by NPC, it shall be made
of unplasticized polyvinyl chloride (UPVC) smooth walled inside and outside,
coloured red-orange, schedule 40.

The uPVC conduits shall be non-corrosive and weatherproof, resistant to the
attacks of acids and alkalis and must have a self-extinguishing property,
hence shall not support combustion. It shall resist corrosion, rust and scale.

EW-11.0 OTHER SITE REQUIREMENTS

EW-11.1 Job Site Cameras
This specification covers the supply, delivery and installation of job site
cameras for the use in the monitoring and documentation of construction of
diesel power plants.
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EW-11.1.1

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 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 first before works
shall be done in the sites.

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 mounting supports for the ease of the
installation.

The job site cameras must have the functionality and adaptability in the
construction site. It shall have a 100% reliability without affecting the
implementation.

The Supplier shall ensure that the job site cameras they supply, functions
correctly and safely. In principle, the installation shall follow that latest modern
engineering practice, ensure optimum functionality of supply and ensure the
safety of the construction staff.

Job site cameras shall be subject to the approval of NPC.

All job site cameras shall meet the technical requirements specified in the
specifications. It shall have a dust proof and weather resistant protective
enclosure complying with the technical requirements.

Technical Requirements:

Type : Time-Lapse Camera
Quantity : As specified in the
SOR
¢. Control Display : Thin-Film-Transistor (TFT)
Liquid Crystal Display (LCD)

d. Image Sensor : At least 1.3
Resolution Megapixel CMOS

e. View Angle : At least 110 degrees
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f. Still Imqge 1280 x 720
Resolution
g. Time Lapse Interval : Every 15 minutes/
User-programmable
h. Battery Type : Standard AA or AAA Size
Alkaline Batteries
i. Battery Life At least 120 days of
image recording
). Additional Batteries .
(Spare) Required
k. Enclosure : IP64 compliant
. Storage Memory : SDHC
m. Storage Capacity : 32GB
n. Additional Storage : At least Two (2)
(Spare) 32GB SDHC

EW-12.0

EW-12.1

EW-12.2

When the installation of the job site cameras is completed, the operation and
safekeeping shall be turnover to NPC.

The Supplier shall provide sufficient number of spare alkaline batteries to
operate the construction cameras through the entire contract duration. In case
of contract extension, the required additional batteries shall also be provided
until contract completion at no additional cost to NPC.

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 |EC standard.

All parts shall be properly marked for ease of assembly in the field. Test
report on design and routine tests performed in accordance with ANSI or 1IEC
standard shall be submitted to NPC for evaluation and approval.

The test equipment, test method, measurements and computations shall be in
accordance with the latest applicable requirements of ANSI and [EC
standard.

Shop Test

Routine, design, quality and conformance test and other necessary tests shall
be performed in accordance with ANSI Standard or equivalent IEC Standard.
Design tests is required if the equipment is manufacturer's new design or
previous design with significant design changes. In this case, certified test
report of duplicated production type is acceptable.
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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

a. Duly Certified Factory Type Test Results
b. Duly Certified Factory Routine Test Results

Power, Control and Instrumentation Cable

For Power, Control and Instrumentation Cable to be supplied other than those
type specified in the PEC, the Supplier shall submit the following:

a. Routine Test Results per IEC or equivalent UL standard

b. Manufacturer's Track Record

c. Brochure with cable ampacity rating including correction factor at
40°C.

EW-13.0 DATA AND DOCUMENTATION REQUIREMENTS

Supplier-furnished data and information shall be guaranteed performance
data, predicted performance, interface requirements and construction
features of all Supplier's furnished equipment. The accuracy of such
information and its compatibility with overall performance requirements
specified by NPC are the sole responsibility of the Supplier.

EW-13.1 Data and Information to be Submitted with the Proposal

Supplier shall furnish with his proposal the filled-out Section E-1.0 of the
Technical Data Sheets.

All information submitted would become part of contract data for successful
bidder. Any deviation from such data during the implementation stage
requires NPC's approval.

EW-13.2 Data and Information to be Submitted During Post Qualification

Supplier shall furnish during the post qualification the filled-out Sections E-2.0
to E-9.0 of the Technical Data Sheets.

Filled-out data by the Supplier shall only serve as reference by NPC for the
review and approval of brochures/drawings during implementation stage.
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EW-13.3

Data and Information to be Submitted During Implementation

The following shall be the full technical data requirement of equipment
indicated in Sections E-1.0 to E-9.0 of the Technical Data Sheets and EW-
11.0 of this specification which shall be submitted by the Supplier together
with Manufacturer’s brochure/drawings during the Implementation stage.

E-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 AQ Generator
’ Self-excited | PMG Type
with AVR with AVR
Minimum Rated Power Output
E-1.5 at 0.8 Power Factor, kKW ? 25 50
E-1.6 Duty/Operation Continuous
E-1.7 Overload Capability 10% of rated power output
E-1.8 | Rated Voltage, V 240 | 480
E-1.9 Frequency, Hz 60
E-1.10 | No. of Phase 1 | 3
E-1.11_| Winding Pitch 213
E-1.12 | Rated Speed 1800
Insutation Class for both the
E-1.13 armature and field windings Class H
E-1.14 ITr—zmper:ature Rise at rated Class F
oad
- Wye
E-1.15 | Senerator Winding NIA connection
with neutral
E-1.16 | Number of Leads 4 6
E-1.17 | No. of Pole By Supplier
E-1.18 | No. of Bearing By Supplier
At the rated kVA, frequency,
voltage and power factor, the
- enerater can operate
E-1.12 | Allowable Voltage Varations sgatisfactorily {hOL?gh the
terminal voltage may vary at
+ 5.0% of rated value
E-1.20 | inding Temperature To be provided
E-1.21 | Space Heater To be provided
E-1.22 | Efficiency
a. 100% Load > 85%
b. 75% Load Manufacturer's Data
0,
E-1.23 g‘t‘:éa&iegt'b‘fgsgg at 100% Manufacturer's Data
[+]
E-1.24 ?altj: éaﬁ\tfiegtlb?gsgg at 75% Manufacturer's Data
E-1.25 | Damper Winding To be provided
E-1.26 | Telephone Interference THF is better than 2%
, Equipped with RFI
E-1.27 | Radio Interference suppression
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NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
Designed to withstand a
momentary excess current of
E-1.28 15 timesrgf rated current for Yes
not less than 2 min.
1.2 times the rated speed
E-1.29 | Overspeed for 2 min. P
E-1.30 Overload Capacity and 10%, for max of 1 hrin
‘ Duration every 12 hrs.
E-1.31 | Cooling System Totally Enclosed air cooled
E-1.32 | Protection Class iP 23
Sustained Short Circuit
£-1.33 Capability Yes
Excitation System
Brushless,
Separately
E-1.34 | Type orushiess, | Excited,
PMG or
equivalent
Automatic Voltage Regulator (AVR)
E-1.35 | Manufacturer By Supplier
E-1.36 | Place of Manufacture By Supplier
E-1.37 | Model By Supplier
E-1.38 | Type Digital
a. Capable for Parallel
Operation Yes
E-1.39 [ Input Requirements Manufacturer's Data
E-1.40 | Continuous Qutput Manufacturer's Data
. + 0.5% in steady state with
E-1.41 | Regulation, % apid 1Spo S re
E-1.42 | Response Time, ms Manufacturer's Data
Test Requirements
E-1.43 [ Test Requirement
a. Routine Test to be
Performed Yes
b. Certified Design and
Routine Test Reports to Yes
be submitted
E-2.0 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
Minimum Rated Capacity,
E24 |, A pacily 100 75
E-2.5 No. of Phase 1 3
E-2.6 Rated Voltage
a. Primary, kV .24 0.48
b. Secondary, kV 7.97 13.8
Transformer Guaranteed
E.2.7 Losses at Rated kVA,
Voltage, Frequency and
Temperature
a. No-Load Losses, Watts By Supplier
b. Load Losses, Watts By Supplier
c. Total Losses (a+b), Watts By Supplier
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NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
E-2.8 Type of Cooling ONAN
E-2.9 Type Two-winding Transformer
E-2.10 | Class Outdoor
E-2.11 | Percent Overload,% 10
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
E-2.15 | Winding Connections
N~ " Wye with
a. H-Winding Additive N};utrai
b. X-Winding Additive Delta
E-2.16 | Insulation Level
Nominal Voitage Level {kV)
a. H-Winding 7.97 13.8
b. X-Winding 0.24 0.48
Highest Voltage Level (kV)
a. H-Winding 15
b. X-Winding 1.2
Basic Impulse Level (kV)
a. H-Winding 95
h. X-Winding 30
E-2.17 | Winding Material 100% Copper
E-2.18 | Vector Group N/A | YNdi1
E-2.19 | % Impedance at Rated kVA Manufacturer's Data
Average Audio Sound Level not Refer to Table specified
E-220 | Morethan, dB when measure under TS-EW-5.3.8
: in at the factory in accordance (ANSI/IEEE C57.12.90 or
with (specify applied standard) IEC 60076-10)
A - In accordance to
E-2.21 | Short Circuit Capability ANSI C57.12-2000
E-2.22 | Bushing
High Voltage and Neutral
Terminal
a. Rated Current To match VA rating plus
overload
b. Insulation Class 18
¢. BIL in kV 110
d. Standard Used IEC 60137
e._Creepage leagth, mm 465
f. Color Brown
E-2.23 i Cooling
a._Cooling Medium Air and Oil
b. Temperature
b.1 Temperature of
cooling air, not to 40°C
exceed
b.2 Average lemperature 30°C
of the cooling air
E-2.24 | Temperature Indicator
a. Supply of dial type
winding temperature
indicator mounted on the Yes
transformer for top oil and
hot spot temperature
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NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
E-2.25 | Sudden Pressure Relay To be provided
7.97kV 13.8kV
€-2.26 | Taps 2x2.5% 2%2.5%
E-2.27 | Transformer Protection AS Shlj‘:g D";;?:nf’ ingle
E-2.28 | 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 ::I’L%Tgllc. Viscosity Max 12
b.4 Elect. Breakdown limit .
(IEC 60156) Min. 30
c. Polychlorinated Biphenyls Yes
(PCBs) free
c¢.1. Polychlorinated
Biphenyls {PCBs) free To be submitted
Certification
d. Qil Test Results/Analysis
from DENR - accredited To be submitted
testing firm
E-2.29 | Weight of Qil, kg Manufacturer's Data
E-2.30 | Total Weight, kg Manufacturer's Data
E-2.31 | Dimension Manufacturer's Data
E-2.32 | Ground Terminat Connection Siﬁi‘;‘:rfg;r:gg C?;Tz
E-2.33 | Test Requirements
a. Cenified Design and Yes
Routine Test Reports to
be submitted
b. Routine Tests to be Yes
Performed
E-3.0 Generator Control and Protection Panel
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
E-3.1 Manufacturer By Supplier
Each GCPP to be supplied
shall 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 (indoar, outdcor) Indoor
All Protection, Control,
Monitoring and Metering shall
B34 | e operational during ru%anual Yes
and/or auto synchronization
E-3.5 | No. of Phase (Generator) 1 | 3
E-3.6 Generator Circuit Breaker
a. Manufacturer By Supplier
b. Model By Supplier
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BID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR

DIESEL

GENERATING SETS AND ASSOQCIATED

ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

SECTION Vi — TECHNICAL SPECIFICATIONS VisP22Z1432Se
NPC SUPPLIER'S
ITEM DESCRIFTION REQUIREMENTS DATA
, . Refer to Single Line
¢. Continuous Current Rating Diagram
. Molded Case Circtiit
d. Construction Breaker
Compact with Electronic
e. Type Trip Unit and remote
control functions
. Refer to Single Line
f. Symmetrical Current Diagram
E-3.7 Enclosure Details
a. Protection Class IP 44
b. Metal Steel Sheet 2
Thickness, mm
¢. Cable Entrance Bottom
d. glmensaon L xWxH), Refer to Bid Drawing
. Weight, kg Manufacturer's Data
f. Al materials are non-
hygroscopic to  prevent Yes
fungus growth
g. The GCPP shall be Yes
provided w/ nameplate
h. An outline drawing
showing details of the
GCPP enclosure including
its companents as shown Yes
on the bid drawing shall
be fumished by the
Supplier for approval of
NPC
Programmable L.ogic
E38 | oy n‘?{m"m 9 included
E-3.9 Metering System
The metering device to be
provided shall consist the Yes
following:
a. Ammeter Included
b. Voltmeter Included
c. Watt-Hour meter Included
d. Power Factor Meter Included
e. Frequency Included
f. kKW Included
g. KVAR Included
h. Running Hour meter Included
i. Altermnator Winding Included
Temperature
j- Other engine metering
required as specified in Included
Mechanical Specifications
E-3.10 ! Manitoring System
a. An Annunciator Window
with Common Audio
Alamm & Trip indication for:
a.1. Monitoring of abnormal
conditions during
operation of the system
in;zzluding generatoyr and Included
{ransformer  protective
devices

NATIONAL POWER CORPORATION

VI-EW-40



B8ID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR

DIESEL

GENERATING SETS AND ASSOCIATED

ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

SECTION VI - TECHNICAL SPECIFICATIONS VisP22Z14328e
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
a.2. Dgztaphon of alternator Included
winding temperature
b. Data Logger and Event Included
Recorder
¢. User Programmable Fault Included
Reports
d. PLC Failure, Circuit Breaker
Status {On, OFF, Trip), Yes
Engine Start/Stop, etc.
e. Other engine monitoring
required in M-10.0 of the Yos
MW-TDS shall be included
in the GCPP
Capable of Load Sharing
E-3.11 | Function for BaseffFixed Load Yes
and Import/Export Power
The Supplier shall provide all
the required Generator
E-3.12 Protection devices for the all Yes
the D/G set rafings as shown
on tha Single Line diagram
E-3.13 | Test Requirement
a. Routine Test to be Yes
Performed
b. Certified Routine Test Yes
Reports to be Submitted
E-4.0 Main Distribution Panel
ITEM DESCRIPTION NPC S >
REQUIREMENTS
E-4.1 Manufacturer By Supplier
E-4.2 Rated Voltage 240V
E-4.3 Frequency 60 Hz
E-4.4 Short Circuit Current By Supplier
E-4.5 Installation Type Indoor
E-4.6 Degree of Protection IP 44
E-4.7 Metallic Structure Sheet steel gauge 2mm
E-4.8 Busbar
a. Material Tinned copper
. . Refer to Single Line
b. Ampagcity (min.}), A Diagram
E-4.9 Connection Bolted
E-4.10 | Main Circuit Breaker
a. Manufacturer By Supplier
b. Model By Supplier
. . Refer to Single Line
¢. Continuous Current Rating Diagram
. Molded Case Circuit
d. Construction Breaker
Compact with Solid state
e T adjustable trip unit with
- 'ype built-in overcurrent and
thermal magnetic elements
NATIONAL POWER CORPORATION VI-EW-41
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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA, MONICA
AND TIKLING DPPs UNDER PACKAGE 37

SECTION V1 - TECHNICAL SPECIFICATIONS VisP22Z1432S8e
ITEM DESCRIPTION NPC SUPPLIER'S
REQUIREMENTS
. Refer to Single Line
f. Symmetrical Current Diagram
E-4.11 | Cable Enfrance Bottom
E-4.12 | Metering Components
a. Volimeter Included
b. Ammeter Included
c. Watt-Hour meter Included
E-5.0 Power, Control & Instrumentation Cable
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
600V Powaer, Instrumentation and Control Cable
E-5.1 Manufacturer By Supplier
E-5.2 Type
a. Power THHN/THWN-2
b. Control & Instrumentation Royal Cord
Continuous current carrying
E-5.3 capacity of conductor at 75°C
Operating Temperature
Refer to Single Line
a. THHN/THWN-2 Diagram
b. Royal Cord By Supplier
E-54 Conductor Material Annealed Copper
Circular Stranded
E-5.5 Conductor Shape Conductors
E-5.6 Type of insulation Lead Free, UL-listed PVC
Oil, Chemical and Abrasion
E-5.7 Outer covering/Jacket Resistant Tough Polyamide
{Nylon)
Meets ASTM, UL 83 & 1063,
E-5.8 and PNS 35 Specifications Yes
and requirements of PEC
E-6.0 Bus Conductor and Hardware
NPC SUPPLIER’S
iTEM DESCRIPTION REQUIREMENTS DATA
Stranded Conductor Requirements
E-6.1 Manufacturer By Supplier
. . Aluminum Conductor Steel
E-6.2 Typse designation Reinforced (ACSR)
E-6.3 Code Name By Supplier
E-6.4 Conductor size Refer t(.’ Single Line
Diagram
E-6.5 Ampacity, A Manufacturer's Data
E-6.6 OQuter Layers
a. Material Aluminum
b. Stranding No. 6
¢. Calculated Cross-
sectional Area, mm? Manufacturer's Data
d. ggg}fﬁment of Elongatian Manufacturer's Data
E-6.7 Core
a. Materal Galvanized Steel
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8ID DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

SECTION VI - TECHNICAL SPECIFICATIONS VisP22Z14328e
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
b. Stranding No. 1
c. Calculated Cross-
sectional Area, mm? Manufacturer's Data
d. Coefficient of Elongation Manufacturer's Data
(°C)
Conductor Coefficient of
E-6.8 Linear Expansion (/°C) Manufacturer's Data
Conductor Hardware
E-6.9 Tension Clamp
a. Type Bolted, U-Bolt
b. Material of Body Aluminum Alloy
E-6.10 | Connectors
Wedge pressure clamp for
a. Type stranded conductor
connection
Wedge pressure clamp for
b. Angele and T-connectors stranded conductor
typ connection
E-7.0 Grounding System
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
Grounding Grid Design Criteria
E-7.1 Fault duration, sec.
Total fault level (line to
. ground), kA
Grounding grid design
E-7.3 resistance 5 Ohms (max.}
E-7.4 Grounding connection Exothermic
Pemissible temperature rise
B-7.5 | of grid copper conductar, °C 300
E-7.6 Grid conductor
a. Manufacturer By Supplier
b. Minimum Size, mm? 100
. Soft-drawn copper
c. Material stranded conductor {bare)
Burial depth of grid conductor
E7.7 | below finished grade, m 0.6
Equipment Grounding
E-7.8 Bonding Conductor (riser)
a. Manufacturer By Supplier
b. Size, mm? 100, 50 & 22
Soft-drawn copper
¢. Material stranded conductor with
1.2 kV PVC Insulation
E-7.9 Ground Red
a. Manufacturer By Supplier
b. Type Copper rod
¢. Diameter, mm >19mm
d. Length/section, m >3m

E-8.0 Fuse Disconnect Switch With Lightning Arrester Combination

NPC. SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
E-8.1 Manufacturer By Supplier
E-8.2 Class (indoor, outdoor) Qutdoor
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

SECTION VI - TECHNICAL SPECIFICATIONS VisP22Z1432S5¢
NPC SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
E-8.3 Rated voltage, kV 15
E-8.4 Nominal system voltage, kV 13.8
E-8.5 Frequency, Hz 60
E-8.6 BIL, kV 110
E-8.7 Ampere Frame 100
E-8.8 Interrupting Capacity, kA 10
E-8.9 Fuse Link
Universal buttonhead
a. Type design
. Refer to Single Line
b. Current Rating, A Diagram

E-8.10 | Lightning Arrester

a. Type Metal Oxide Varistor

(MOV), gapless
b. Rated frequency, Hz 60
c. Nominal system voltage, kV 13.8
d. Duty cycle voitage (rating), 12
kKvVrms
e. Maximum Continuous
Openating Voltage (MCOV), for
the amesters having the 10.2
following duty cycle voltage, kV
ms
f. Nominal discharge current, kKA 10
g. Creepage distance, mm 465
h. Supporting brackets, bolts, Yes
nuts, ete.
E-9.0 Spare Parts
NPC )
ITEM DESCRIPTION 2 SUPPLIER'S
- REQUIREMENTS * DATA

Generator Circuit Breaker for

E-9.1 Generatar Control & Protection 1 Set for each D/G Set

Rating per Site

Panel
Eg2 | GCPP Madule/Contraller with | 1 Set for each D/G Set
i installed software Rating per Site
E.ga |Automatic Voltage Regulator| 1 Setfor each D/G Set
i {AVR) Rating per Site

1 Set for each D/G Set

E-9.4 Rotating/Revolving Diodes Rating per Site

E-8.5
E-9.6
E-9.7
E-8.8
E-9.9
E-9.10

Notes:

1. Minimum requirements but the Supplier may increase the specified quantity if
found not sufficient. Additional spares consumed andf/or required for any
repairs/replacement during the warranty period shaill be provided by the
Supplier at no cost to NPC.
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8ID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR

DIESEL

GENERATING SETS AND ASSOCIATED

ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

VisP22Z1432Se

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).

E-10.0 Job Site Cameras

NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
E-10.1 | Manufacturer By Supplier
E-10.2 | Type Time-Lapse Camera
E-10.3 | Quantity As specified in the
SOR
E-10.4 | Control Display Thin-Film-Transistor ({TFT)
Liquid Crystal Display
(LCD)
E-10.5 | Image Sensor Atleast 1.3
Resolution Megapixel CMOS
E-10.6 | View Angle At least 110 degrees
viewing angle
E-10.7 | Still Image Resolution 1280 x 720
E-10.8 | Time Lapse Interval Every 15 minutes/
User-programmable
E-10.9 | Battery Type Standard AA or AAA Size
Alkaline Batteries
E-10.10 | Battery Life At least 120 days of
image recording
E-10.11 | Additional Battery (Spare) Required
E-10.12 | Enclosure IP64 compliant
E-10.13 | Storage Memory SDHC
E-10.14 | Storage Capacity 32GB
E-10.15 | Additional Storage At least Two (2)
(Spare} 32GB SDHC

EW-14.0

MEASUREMENT OF PAYMENT

Measurement of payment for all electrical works shali be based on the bid
price of each item as shown in the Schedule of Requirements — Electrical
Works, Section VI of the Bid Document. The cost of each item shall cover all
works required and described in the pertinent provisions of the specifications.
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SUPPLY, DELIVERY, INSTALLATION, TEST AND
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VisP2271432Se

SECTION VI

TECHNICAL SPECIFICATIONS

PART Il - TECHNICAL
DATA SHEETS
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BID DOCUMENTS

SECTION VI - TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION,
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW
DIESEL GENERATING SETS AND AS

TEST AND

MODULAR
SOCIATED

ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA

AND TIKLING DPPs UNDER PACKAGE 37

from OEM as a Licensee or 3) Authorized Distributor/Dealer
{accompanied by a Certificate of Authorized
Distributorship/Dealership from the OEM/Licensee of the OEM). If
from the Licensee, a Certification from the OEM as a Licensee or the
Licensee agreement must also be submitted), for the Diesel
Generating Sets.

VisP22Z1432Se
PART Il - TECHNICAL DATA SHEETS
MW - MECHANICAL WORKS
TABLE OF CONTENTS
SECTION DESCRIPTION PAGE
DOCUMENTS TO BE SUB'MITTED DURING BID OPENING

M-1.0 Diesel Generating Set and Associated Equipment Data Summary VI-TDS(MW)-4
M-2.0 Diesel Engine VI-TDS(MW)-5
M-3.0 Fuel Consumption Form for Diesel Generating Set VI-TDS(MW)-6
Annex | Letter of Authorization and Guarantee Statement either from: 7) | . Attachment

A1 Original Equipment Manufacturer (OEM) or 2) Licensee/Agreement | As Annex A.1

DOCUMENTS TO BE SUBMITTED DURING POST QUALIFICATION BUT NOT

Manufacturer/Assembler/Integrator of the Diesel Generating Set
Model/Type being offered.

LIMITED TO:
‘M-4.0 |Spare Parts VI-TDS{MW)}-8
Spare Parts per Unit of 756 kW DG Set During the Warranty Period
M-4.1 to be Supplied and Delivered each at Hilabaan & Sta. Monica DPP | Y TOS(MW)-8
Spare Parts per Unit of 25 kW DG Set During the Warranty Period . .
M-4.2 1t be Supplied and Delivered at Tikling DPP VI-TDS(MW)-9
" Spare Parts per Total Units of 75 kW DG Sets Supplied and to be
M-4-3 | "Delivered each at Hilabaan DPP & Sta. Monica DPP VI-TDS(MW)-10
M-4.4 |Spare Parts per Total Units of 25 kW DG Sets Supplied and to be | VI-TDS(MW)-11
Delivered at Tikling DPP
‘M-5.0 Standard/Special Tools VI-TDS{MW)-12
) Standard/Special Tools per Total Units of DG Set to be Supplied
M-51" | and Delivered at Hitabaan DPP VETDS(MW)-13
Standard/Special Tools per Total Units of DG Set to be Supplied
M-5.2 and Delivered at Sta. Monica DPP VI-TDS(MW)-14
) Standard/Special Tools per Total Units of DG Set to be Supplied
M-5.3 | and Delivered at Tikling DPP VI-TDS(MW)-15
Annex | “Diesel Generating Set (Engine + AC Generator) Performance Curve”
A.2 @ Reference Site Conditions (Fuel Rate (L/kW-hr*) vs. Load) with Attach t
duly signed full name of the representative of the As :ﬁngce;\n 2

* Other St or English units used for Time, Volume, Power and Energy will be acceptable.
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BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA

AND TIKLING DPPs UNDER PACKAGE 37

SECTION VI — TECHNICAL SPECIFICATIONS VisP2221432Se
TABLE OF CONTENTS (Cont'd.....)
DOCUMENTS TO BE SUBMITTED DURING POST QUALIFICATION BUT NOT
LIMITED TO: '
“Engine Performance Curve” @ Reference Site Conditions {Fuel
Annex Consumption (Liters/hr*) vs. Load) with duly signed full name of the Attachment
A3 representative of the Manufacturer/Assemblier/Integrator of the DG | As Annex A.3
Set/Diesel Engine Model/Type being offered.
DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION
BUT NOT LIMITED TO: '
M-6.0 ISO 9001 Certificate of the Manufacturer/Assembler/Integrator
or equivalent for each of the Diesel Generating Set
M-7.0 Standard Certification of the proposed offered model of Diesel
Generating Set from any of the following internationally
recognized certifying body/organization:
a. Canadian Standard Association (CSA)
b. Underwriter's Laboratories (UL)
¢. Japanese Industrial Standards (JIS)
d. European Commision (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/Assembier/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. Model/Type
¢. Prime Rated Power
d. Voltage
e. Power Factor
f. Frequency
g. Rated Speed
h. Arrangement and Number of Cylinders
M-10.0 | Technical Data for Engine and Auxiliaries See Attached Forms TDS(MW)-17
M-11.¢ | Supplier/Manufacturer/Assembler Drawings, Brochures,
Instruction Manuals and other Documents as specified in
Clause GW-6.3 and other relevant Clauses of the Technical
Specifications
M-12.0 | Photos of nameplates (DG Set, Engine and Alternator) — Submit
5 months prior to Test & Commissioning
M-13.0 | Serial Nos. of DG set, Engine and Alternator — Submit 5 months
prior to Test & Commissioning '

* Other Sl or English units used for Time, Volume, Power and Energy will be acceptable.
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA

AND TIKLING DPPs UNDER PACKAGE 37
SECTION VI - TECHNICAL SPECIFICATIONS . VisP22Z214323¢

PART Il - TECHNICAL DATA SHEETS
MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING THE BID OPENING
' (Sections M-1.0, M-2.0, M-3.0 Annexes A.1)

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, M-

3.0 and non-submission of the required documents listed as Annexes A.1 shall be
ground for disqualification.

4.  All data and information shall be in English language.

Name of Firm Name & Signature of Representative Designatton
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BID DOCUMENTS

— TECHNICAL SPECIFICATIONS

SUPPLY, OELIVERY,

INSTALLATION,
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA, MONICA

AND TIKLING DPPs UNDER PACKAGE 37

VIsP22Z21432Se

SECTICN VI

M-1.0 DIESEL GENERATING (DG) SET AND ASSOCIATED
EQUIPMENT DATA SUMMARY

?
ITEM DESCRIPTION NPC REQUIREMENT | SUPPLIER'S
DATA
M-1.1 | DG Set (Diesel Engine + AC Designed, manufactured &
Generator) ~ PRIME DUTY * tested in compliance with
the latest version of the
standards* listed below,
mounted on heavy duty
steel baseframe with anti-
vibration pads contained in
a sound attenuated &
weatherproof enclosure
.| M-1.1.1 | Manufacturer/Assembler/Integrator of 75kW:
: DG Set being offered By Supplier 25kW
Z5KW:
M-1.1.2 | Brand Name of DG Set being offered By Supplier 25kW:
M-1.1.3 75kW:
Model of DG Set being offered By Supplier 25kW:
M-1.1.4| DG Set Manufacturer/Assembler/ 75kW:
Integrator Experience, Year 5 (Minimum) 25kW:
M-1.1.5| DG Set Guaranteed Prime Rated 75 (min.) & 75%kW:
Power at Reference Site Conditions* 25 {min.) 25KW:
& 0.8 Power Factor, kW
M-1.1.6 | D/G set Guaranteed Fuel Rate at 75 kW: 0.32 {(maximum) 75kW:
Required DG Set Prime Power 25 kW: 0.38 {maximum}) 25kW:
Qutput and at Reference Site
Conditions™, 100 % Rated Load, li/kW-
hr
75 kW: 480 (+ 5%) 75kW;
M-1.1.7 | Voltage, V 25 KW: 240 ( 5%) 25KW:
M-1.1.8 | Power factor 0.80 (min.)
M-1.1.9 | Frequency, Hz 60
75 kW: 3 75kW:
M-1.1.10| No. of Phases , & 55 KW- 1 25KW-
M-1.1.11| Rated Speed, RPM 1800
M-1.1.12| Governor Electronic
M-1.1.13| Arrangement & Number of Cylinders In-line & Multi-cylinder
Maximum Sound Pressure Level @ 1- 75kW;
M-11.14 (heter distance, dBA 85 25KW-
M-1.1.15) Maximum Permissible NOx, mg/Nm? 2000 as NO; -;—g::—w

NOTES: 1. *iEC 60034, IEC 60085, IEC60529, ISC 9001, ISO 8528 and ISO 3046

2, Guaranteed Fuel Consumption which is more than the specified maximum value will be ground
for rejection of the equipment belng offered,
3. Experience less than what is required will be ground for rejection of the equipment being
offered.
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VI-TDS(MW)-4
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SECTION Vi — TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

VisP22Z1432Se

M-1.0 DIESEL GENERATING (DG) SET AND ASSOCIATED
EQUIPMENT DATA SUMMARY (Cont’d...)

ITEM DESCRIPTION NPC REQUIREMENT |  SUPPLIER'S
: . 75kW:
M-1.1.16| Maximum Permissible Sox, mg/Nm? 700 as SO2 2BIW-
75kW:
M-1.1.17| Maximum Permissible CO, mg/Nm? 500 as CO 25KW:
- 75kW:
- 3 LAREY.
M-1.1.18{ Particulates, mg/Nm 200 25KW:
M-1.1.19]| Factory Acceptance test Yes
M-2.0 DIESEL ENGINE
ITEM DESCRIPTION NPC REQUIREMENT |  SUPPLIER's
M-2.1 | DIESEL ENGINE
M-2.1.1 | 1. Manufacturer By Supplier 75KW:
25kW:
2. Manufacturer's Experience, 10 75kW:
yr. 25kW:
M-2.1.2 | Place of Manufacture By Supplier 75KW:
25%KW:
M-2.1.3 | Model/Type By Supplier 75kW:
25KW:
M-2.1.4 | Engine Prime Rated Brake Power By Supplier 75KW:
at Reference Site Conditions, 25kW
kWm or BHP
M-2.1.5 | Number of Cylinders By Supplier 78kW:
25kW:
M-2.1.6 | Bore and Stroke, mm By Supplier 75KW:
25kW:
M-2.1.7 | Piston Displacement, L By Supplier 75kW:
25kW:
M-2.1.8 | Piston Speed, m/s By Supplier 75kW:
25kW:
M-2.1.9 | Engine Mean Effective Pressure, By Supplier 75kW:
kg/cm? 25kW:
M-2.1.10 | Compression Ratio By Supplier 75kW:
_ 25kW:
M-2.1.11 | Overall Dimension of Complete By Supplier 75kW:
Unit, LxWxH, m 25kW:
M-2.1.12 | Maximum Weight of Diesel By Supplier 75KW:
Engine Generator Set on Skid, 25KW:
kg
M-2.1.13 | Heat  Dissipation  including By Supplier 75kW:
' (Generating set), kJ/hr 25kW:
Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING OPPs UNDER PACKAGE 37

SECTION V| - TECHNICAL SPECIFICATIONS VisP22Z14328e

M-3.0 - FUEL CONSUMPTION FOR DIESEL GENERATING ('DG) SET

A B** c D* E
DG Set Guaranteed
Er?mielt?(:tﬁ:lr?;?; Fuel Rate at Required No. of 1-Year Cost of
at Prime Rated Power & | Cost of operating - Fuel
Reference Site at Fuel hours per | Consumption,
Conditions Reference Site year (AxBxCxD)
Conditions ‘
(Minimum KW} (liters/kilowatt-hour) | (PhP/ltr) (hrs) (PhP)
75 75.55 3,427
25 75.55 3.427
NoTES: * For evaluation Purposes: The estimated number of operating hours per year
is based on 16 hrs/day operation, 25 days PMS, 10% Outages and assumed
70% Utilization Factor. '
x Write the Guaranteed Fuel Rate in three decimal places, i.e. 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 numbper.
Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR
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AND TIKLING DPPs UNDER PACKAGE 37

SECTION VI - TECHNICAL SPECIFICATIONS VisP2271432S8e

PART Il - TECHNICAL DATA SHEETS
MW — MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING POST-QUALIFICATION
BUT NOT LIMITED TO: -

(Sections M-4.0 to M-5.3)

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-5.3) are preliminary and subject to
changes to conform with the final design and modelfbrand of the proposed equipment
{(per manufacturer's standard).

The Bidder shall indicate "N/A" to the respective items in the said lists (Items M-4.1 to
M-5.3} 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 including documents listed as -Annexes A2
and A.3 shall be a ground for disqualifications.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TOS(MW)-7




BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

SECTION Vi — TECHNICAL SPECIFICATIONS VisP2271432Se
M-4.0 SPARE PARTS
M-4.1 SPARE PARTS PER UNIT OF 75 KW DG SET DURING THE
WARRANTY PERIOD TO BE SUPPLIED AND DELIVERED
EACH AT HILABAAN DPP & STA. MONICA DPP (Minimum
Requirements as Specified in the Technical Specifications and
Manufacturer’s Standard and Recommended Spare Parts) *
ITEM DESCRIPTION PART NO. | MINIMUM QTY.** | SUPPLIER’S DATA
M-4.1a | Air Filter Element 6 pcs/size
M4.1b Lube Oil Filter 30.
Element pcs/size
M-4.1¢ | Fuel Filter Element 15 pesisize
M-4.1d Water Filter 6
Element pcs/size
M-4.1e | Fan Belt 3 pcs/size
M-4.1f | Alternator Belt 3 pes/size
M-4.1g | Coolant 4 gallons
Expected spares
to be consumed
M-4.1h 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-4.1i.5
M-4.1i.6
M-4.1i.7
M-4.1i.8
M-4.1i.9
M-4.1i.10
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
standard). Refer also to NOTE #3 of page VI-TDS (MW)-7.

**  Quantities may be increased depending on manufacturer's required
replacement intervals.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

VI-TDS(MW)-8




BID DOC

UMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4 X 76 KW & 2 X 25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

SECTION VI — TECHNICAL SPECIFICATIONS VisP22714328e

M-4.2

SPARE PARTS PER UNIT OF 25 KW DG SET DURING THE
WARRANTY PERIOD TO BE SUPPLIED AND DELIVERED AT
TIKLING DPP (Minimum Requirements as Specified in the Technical
Specifications and Manufacturer’s Standard and Recommended Spare Parts) *

ITEM | DESCRIPTION | PART NO. | MINIMUM QTY.** | SUPPLIER’S DATA
M-4.2a | Air Filter Element 6 pcsisize
M-4.2b Lube Qil Filter 30_
Element pcsfsize
M-4.2¢ | Fuel Filter Element 15 pes/size
M4 2d Water Filter 6‘
Element pcsisize
M-4.2e | Fan Belt 3 pcs/size
M-4.2f | Alternator Belt 3 pcs/size
M-4.2g | Coolant 4 gallons
Expected spares to
be consumed
M-4.2h during the 1 lot
performance test
Other spare parts
M-4.2i | recommended by 1 lot
- Manufacturer
M-4.2i.1
M-4.2i,2
M-4.2i.3
M-4.2i.4
M-4.2i.5
M-4.2i.6
M-4.2i.7
M-4.2i.8
M-4.2i.9
M-4.2i.10
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 -
standard). Refer also to NOTE #3 of page VI-TDS (MW)-7.

**  Quantities may be increased depending on manufacturer's required
replacement intervals.
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
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BID POCUMENTS SUPPLY, DELIVERY, {NSTALLATION, TEST AND
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

SECTION VI - TECHNICAL SPECIFICATIONS VisP22Z1432Se

M-4.3 SPARE PARTS PER TOTAL UNITS OF 75 KW DG SET
SUPPLIED AND DELIVERED EACH AT HILABAAN DPP AND

STA. MONICA DPP *

MINIMUM '
ITEM DESCRIPTION PART NO. QUANTITY* SUPPLIER’S DATA
Fuel Injector
M-4.3a Assembly 2 pcs
M-4.3b | Top Overhauling Kit 1 set
M-4.3¢c | Actuator 1 set
Jacket Water Pump
M-4.3d Repair Kit 1 set
M-4.30 Ilz'ﬁbe Qil 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 | Lube Qil Pump Switch 1 set
. | Hot Water Temp.
M-4.3j Switch 1 set
M-4.3K '}'I;iL:rbocharger Repair 1 set
Exhaust Manifold
M-.4.3| Bellow 1 set
M-43m | Magnetic Pick-up 1 pc
Other spare parts
M-4.3n [ recommended by 1 Lot
Manufacturer
M-4.3n.1
M-4.3n.2
M-4.3n.3
M-4.3n.4
M-4.3n.5
NOTES:

* The listis 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)-7.

**  Quantities may be increased depending on manufacturer's required
replacement intervals.
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

VI-TOS(MW)-10




BID DOCUMENTS

SECTION VI — TECHNICAL SPECIFICATIONS

SUPPLY,

DELIVERY, INSTALLATION,

COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR

DIESEL

GENERATING SETS AND ASSOCIATED

ELECTRiCAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

VisP2221432Se

M-4.4 SPARE PARTS PER TOTAL UNITS OF 25 KW DG SET

SUPPLIED AND DELIVERED AT TIKLING DPP *

MINIMUM o
ITEM DESCRIPTION PART NO. QUANTITY* SUPPLIER’S DATA
Fuel Injector
M-4.4a Assembly 2 pcs
M-4.4b | Top Overhauling Kit 1 set
M-4.4c | Actuator 1 set
Jacket Water Pump
M-4.4d Repair Kit 1 set
Mod de :;{Lijtbe Oil Pump Repair 1 set
Fan Adaptor &
M-4.4f | Accessories including 2 sets
Bearings
Rocker Gear Cover
M-4.4g Gasket 12 pcs
M-4.4h | Thermostat 1 set
M-4.4i | Lube Oil Pump Switch 1 set
4. | Hot Water Temp.
M-4.4j Switch 1 set
M-4.4K l}:rbocharger 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:

Refer also to NOTE #3 of page VI-TDS (MW)-7.

* The listis preliminary which is subject to changes to conform with the final design

and model/brand of the proposed equipment (per manufacturer's standard).

%k iy , .
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)-11
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BID DOCUMENTS

SUPPLY, DELIVERY,
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FCR HILABAAN, STA. MONICA

INSTALLATION,

AND TIKLING DPPs UNDER PACKAGE 37

SECTICON VI — TECHNICAL SPECIFICATIONS

VisP22Z14328e

M-5.0 STANDARD/SPECIAL TOOLS

M-5.1 STANDARD/SPECIAL TOOLS PER TOTAL UNITS OF
GENERATING SETS SUPPLIED AND DELIVERED AT
HILABAAN DPP (Minimum Requirements as Specified in the Technical

Specifications and Manufacturer’s Standard/Recommended Tools)+

ITEM

DESCRIPTION

NPC
REQUIREMENT

SUPPLIER’S DATA

M-5.1a

Portable computer (Minimum of Intel 17
Processor, 16GB (1x16GB) DDR4 2666
MHZ, 256 GB PCle NVMe SSD +1TB
SATA 5400RPM 2.5" Inch, 13"-15.6"
screen size & with the latest pre-
installed windows operating system
compatible  with  manufacturers/or
Supplie’s  software) needed in
programming the genset control setting
(complete with licensed CD-ROM drive
dongles of genset control system) and
electronic/digital  governing  system
including other digital components that
require exclusive programs from the
Manufacturer and/or Supplier with free
update throughout the operating life of
the genset

1 set

M-6.1b

Other tools recommended by the
Manufacturer

1 lot

NOTES: + Minimum requirements but the Supplier shall provide/inctude in the Hét all the
necessary/standard tools required in the performance of normal maintenance and

overhaul. The above list is preliminary which is subject to changes to conform with the
final design and model/brand of the proposed equipment (per manufacturer’s standard).

Refer also to NOTE #3 of page VI-TDS (MW)-7.

Name of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION

VI-TDS(MW12
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR
DIESEL GENERATING SETS AND ASSQCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

SECTION VI - TECHNICAL SPECIFICATIONS VisP22Z14323¢e

M-5.2 STANDARD/SPECIAL TOOLS PER TOTAL UNITS OF
GENERATING SETS SUPPLIED AND DELIVERED AT STA.
MONICA DPP (Minimum Requirements as Specified in the Technical

Specifications and Manufacturer’s Standard/Recommended Tools)"'

NPC

ITEM DESCRIPTION REQUIREMENT

SUPPLIER’S DATA

M-5.2a | Portable computer {Minimum of Intel |7
Processor, 16GB (1x16GB) DDR4 2666
MHZ, 266 GB PCle NVMe SSD +1TB
SATA 5400RPM 2.5" Inch, 13"-15.6"
screen size & with the latest pre-
installed windows operating system
compatible  with  manufacturer's/or
Suppliers  software) needed in
programming the genset control setting 1 set
(complete with licensed CD-ROM drive
dongles of genset control system) and
electronic/digital  governing  system
including other digital components that
require exclusive programs from the
Manufacturer and/or Supplier with free
update throughout the operating life of
the genset

M-5.2b | Other tools recommended by the
Manufacturer

1 lot

NOTES: + Minimum requirements but the Supplier shall provide/inciude in the list alf 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)-7.

Name of Firm Name & Signature of Representative Designation
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BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

SECTION VI —- TECHNICAL SPECIFICATIONS VisP22Z214328e

M-5.3 STANDARD/SPECIAL TOOLS PER TOTAL UNITS OF
GENERATING SETS SUPPLIED AND DELIVERED AT TIKLING

DPP (Minimum Requirements as Specified in the Technical Specifications

and Manufacturer’s Standard/Recommended Tools)'"

NPC

ITEM DESCRIPTION REQUIREMENT

SUPPLIER’S DATA

M-5.3a | Portable computer (Minimum of Intel |7
Processor, 16GB (1x16GB) DDR4 2666
MHZ, 256 GB PCle NVMe SSD +1TB
SATA 5400RPM 2.5" Inch, 13"-15.6"
screen size & with the latest pre-
installed windows operating system
compatible  with  manufacturers/or
Suppliers  software} needed in
programming the genset control setting 1 set
(complete with licensed CD-ROM drive
dongles of genset control system) and
electronic/digital  governing  system
including other digital components that
require exclusive programs from the
Manufacturer and/or Supplier with free
update throughout the operating life of
the genset

M-5.2b | Other tools recommended by the
' Manufacturer

1 lot

NOTES: + Minimum requirements but the Supplier shall provide/include in the list all the
: necessary/standard tools required in the performance of normal maintenance and
overhaul. The above list is preliminary which is subject to changes to conform with the
final design and model/brand of the proposed equipment (per manufacturer's standard).
Refer also to NOTE #3 of page VI-TDS (MW)-7. '

Name of Firm Name & Signature of Representative Designation
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BiD DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR
DIESEL GENERATING SETS AND 'ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

SECTION V] - TECHNICAL SPECIFICATIONS VisP22Z1432Se

PART Il - TECHNICAL DATA SHEETS
MW - MECHANICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING THE PROJECT
IMPLEMENTATION BUT NOT LIMITED TO:

(Sections M-6.0, M-7.0, M-8.0, M-9.0, M-10.0 & M-11.0)

NOTES

1. The Bidder shall complete this technical data sheet/documents and submit the filled-
up forms during the project implementation (during contract stage). The Bidder shall
use additional sheets as necessary for any other additional information following to
the format shown herein or by reproducing the same.

2. The data required are technical features and characteristics of the Equipment to be
provided by the bidder. Bidder's proposal shall at least be equal or superior to the
requirements specified by NPC. The data provided shall be used as basis for
evaluation of brochures, drawings and other documents to be submitted for review
and approval during the project implementation.

3. All data and information shall be in English language.

DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT
o 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! Diesel
Generating Set from any of the following internationally
recognized certifying body/organization;

a) Canadian Standard Association (CSA)

b) Underwriter's Laboratories (UL)

¢} Japanese Industrial Standards (JIS)

d) European Commission (CE)

e) Lloyd’s Register (LR)

f}  Germanischer Lloyd (GL)

g) Niippon Kaiji Kyokai (NKK)

h} ~ American Bureau of Shipping (ABS)

NATIONAL POWER CORPORATION m )]B VI-TDS(MW)-15



810 DOCUMENTS

SUPPLY, DELIVERY, [NSTALLATION,

TEST AND

COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA

AND TIKLING DPPs UNDER PACKAGE 37

SECTION VI - TECHNICAL SPECIFICATIONS VisP22Z14328e
Cont’d.....
DOCUMENTS TO BE SUBMITTED DURING PROJECT IMPLEMENTATION BUT NOT
LIMITED TO: (CONTD.....)
SECTION DESCRIPTION PAGE
M-8.0 Power Derate Curves and Details or Certificate/Statement from
Diesel Generating Set Manufacturer/Assembler/ Integrator that
the proposed Diesel Engine-Generator Set have no deration at
Reference Site Conditions.
M-9.0 Manufacturer/Assembler/Integrator’s General Data, Catalogue
and Brochures of 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
c) Prime Rated Power
d) Voltage
e) Power Factor
f)  Frequency
g) Rated Speed
_ h) Arrangement & Number of Cylinders
M-10.0 | Technical Data for Engine and Auxiliaries See Attached
Forms on page
VI-TDS(MW)-19
M-11.0 | Supplier/Manufacturer/Assembler Drawings, Brochures,
Instruction Manuals and other Documents as specified in
Clause GW-6.3 and other relevant Clauses of the Technical
Specifications
M-12.0 | Photos of nameplates (DG Set, Engine and Alternator) — Submit
5 months prior to Test & Commissioning
M-13.0 | Serial Nos. of DG set, Engine and Alternator — Submit 5 months
prior to Test & Commissioning
Name of Firm Name & Signature of Representative Designation

NATIONAL PCWER CORPORATION m VI-TDS(MW)-16




BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

SECTION VI - TECHNICAL SPECIFICATIONS VisP2221432Se
M-10.0 DIESEL ENGINE
NPC SUPPLIER’s
ITEM DESCRIPTION REQUIREMENT DATA
M-10.1 DIESEL ENGINE
M-10.1.1 | Fuel Rate at Required
Prime Rated Power and
Reference Site Conditions
DG Set
T5KW:
75 % Rated Load, li’kW-hr By Supplier 25kW:
75kW;:
50 % Rated Load, lilkW-hr By Suppiier 25kW:
75kW:
25 % Rated Load, li/kW-hr By Supplier 25KW:

' 75kW:
M-10.1.2 | Number of Strokes 4 25kW.
M-10.1.3 | Rotating Direction (Viewed By Suppiier 75kW;

from Flywheel Side) 25kW:
M-10.1.4 | Required Time from Starting By Supplier 75kW:

' Signal to Rated Speed, min. 25kW:

M-10.1.5 | Maximum Time from “Cold By Supplier 75kW:
Condition” to Rated Speed w/ 25KW:
Load and w/o AC power
available for motor-driven

_ auxiliaries, min.

M-10.1.6 | Heaviest part of D/G set for By Supplier 75kW:
maintenance, kg 28KkW:

M-10.1.7 | Idling Speed Recommended, By Supplier 75KW:
RPM 25KkW:

M-10.1.8 | Duration of Idling (max.), min. By Suppilier 75kW:
25kW:

M-10.1.8 | Minimum Load @ Normal By Supplier 75kW:
Speed, kW 25kW:

M-10.1.10 | Maximum Load @ Normal By Supplier 75kW:
Speed, kW 25kW:

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

VI-TDS(MW}-17




BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
. COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR
DIESEL. GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA

AND TIKLING DPPs UNDER PACKAGE 37 :

SECTI!ON V| — TECHNICAL SPECIFICATIONS VisP22Z214328¢
M-10.0 DIESEL ENGINE (Cont'd.....)
ITEM DESCRIPTION NPC SUPPLIER’s DATA

REQUIREMENT

Engine Heat Dissipation, Z5kW:

M-10.1.11 KkJ/hr By Supplier 25kW:
M-10.1.12| Engine Mechanical Efficiency, By Supplier 75kW:
Tm M"_
M-10.1.13| Numerical Values for Power By Supplier 75 kW: 25kW:
Adjustment Parameters a= -
(Exponents) for high speed
per Table 2 of ISO 3046, m= m=
n= n=
s= §=
M-10.1.14| Expected Useful Life of Unit 10
@ Prime Rated Power Load,
Yrs.
M-10.1.15| Factory Acceptance Test Yes

M-10.2 | LUBRICATING OIL SYSTEM

M-10.2.1 | Total Lube Oil System By Supplier 75kW:

Capacity, liters 25kW:

M-10.2.2 | Lube Oil Consumption of the By Supplier 75KW:
Engine, g/kWhr 25kW:

75kW:

m-1023 | pe Ol Pump Capacity, | g g oier | 250"

Lube Oil Filter Mesh, LR

M-10.2.4 microns By Supplier 25kW:

M-10.2.5 | Lube Oil Filter Type & | Spin-On Full Flow
Capacity,

M-10.2.6 | Lube Qil Priming Pump By Supplier

Capacity, if applicable, m3hr

M-10.3 | STARTING SYSTEM

75kW:
M-10.3.1 | Battery Capacity, AH By Supplier 25kW:
M-10.3.2 | Starting Voltage, V 24 or 12
' 75kW:
M-10.3.3 | Starting Motor Rating, HP By Supplier 25KW;
M-10.3.4 | Full Load Cranking Current, By Supplier 75kW:
A : 25KW:
M-10.3.5 | Battery Charging Type, By Supplier
M-10.3.6 2?2‘9” Charger Charging | g g\ pplier
M-10.3.7 | Time of Cranking, sec 30
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION w VI-TDS(MW)-18



BID DOCUMENTS

SECTION Vi ~ TECHNICAL SPECIFICATICNS

SUPPLY,

DELIVERY,

INSTALLATION,
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA

AND TIKLING DPPs UNDER PACKAGE 37

VisP22714328e

M-10.0 DIESEL ENGINE (Cont’d.....)

NPC
S ON ’
ITEM DESCRIPTI REQUIREMENT SUPPLIER’s DATA
M-10.4 | EXHAUST SYSTEM
M-10.4.1 | Exhaust Gas Flow, m3hr By Supplier 75kW:
25kW:
M-10.4.2 | Exhaust Gas Temperature, °C By Supplier ZM
25kW:
M-10.4.3 | Maximum Allowable Back By Supplier 75RW-
Pressure, mmH20 25kW:
M-10.4.4 | Exhaust Pipe (nom. Diameter x By Supplier 75kW:
length x weight), mm x mm x kg 25kW:
M-10.4.5 | Silencer (nom. Diameter x length By Supplier 75kW:
X weight), mm x mm x kg 25kW:
M-10.4.6 | Exhaust Pipe Material, ASTM A 106 or as required
M-10.4.7 | Silencer Material, ASTM A 106 ar as required
M-10.5 | INTAKE AIR SYSTEM
M-10.5.1 | Air Intake Valve (Free Air), m3hr By Supplier 75kW
25KW:
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 75KkW:
25kW;
M-10.5.5 | Charge Air Cooler Type By Supplier 75kW:
25KkW:
M-10.6 | COOLING SYSTEM (Coolant for initial filling shall be provided by Supplier per Engine)
M-10.6.1 | Total Cooling Water Capacity, By Supplier 75kW
Liters 25kW
M-10.6.2 | Cooling Water Pump Capacity, By Supplier 75kW:
m3/hr 25kW:
M-10.6.3 | Jacket Water Pump Capacity, By Supplier 75KW:
m3/hr 25kW;
M-10.6.4 | Radiator Fan Air Flow, m3/hr By Supplier 75kW:
25kW.
M-10.6.5 | Core Material Aluminum
M-10.6.6 | Radiated Heat to Ambient, kW/hr By Supplier 75kwW
25kw
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VI-TDS(MW)-19
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BID DOCUMENTS

SECTION VI -

TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MCNICA
AND TIKLING DPPs UNDER PACKAGE 37

-~ VisP2271432Se

M-10.0 DIESEL ENGINE (Contd.....)

ITEM DESCRIPTION NPC REQUIREMENT | SUPPLIER’s DATA
M-10.6.7 | Expansion Tank Capacity and By Supplier
Elevation, if applicable, liters
. and m.
M-10.6.8 | Radiator Dimensions (i x w x h}, By Supplier
mxmxm
M-10.6.8 | 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
Sitica, mg/t By Supplier
Iron, ppm By Supplier
Conductivity, uS/cm By Supplier
M-10.7 | FUEL SYSTEM
M-10.7.1 | Fuel Feed Pump Capacity, By Supplier 75kW:
m3/hr 25KW:
M-10.7.2 | Discharge Head of Feed Pump, By Supplier 75kW:
m 25kW:
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 | Fug Day Tank Capacity, m3 1
M-10.7.6 | Fuel Day Tank Type Rectangular or
(Elevated) Approved Shape
M-10.7.7 | Fuel Tank Dimensions Per Drawi
(WxLxH), mxmxm er brawings
M-10.7.8 | Fuel Tank Plate Material, ASTM A 36
M-10.7.9 | Fuel Tank Shell Thickness, mm 5
M-10.7.10 | Structural Steel Supports Included
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION
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8ID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

SECTION VI — TECHNICAL SPECIFICATIONS VisP22714325e
M-10.0 DIESEL ENGINE (Cont’d.....)
i NPC SUPPLIER’s
ITEM DESCRIPTION REQUIREMENT DATA
ENCLOSURE
M-10.8 (Weatherproof)
M-10.8.1 | Manufacturer By Supplier
M-10.8.2 | Max. Sound Pressure Level 85
@ 1-m distance, dBA
M-10.8.3 | Dimensions (L x W x H), m .
XM X m By Supplier
M-10.8.4 r!?::rc]:losure Walls Thickness, 2 minimum
M-10.8.5 | Enclosure Roof Thickness, 2 minimum
mm
M-10.8.6 | Enclosure Material, ASTM A 36
M-10.8.7 | Hinges Material Stainless Steel
M-10.8.8 | Insulation Materials Oil-water resistant
and fire retardant
insulation and sound
attenuating material
M-10.8.9 | Total Weight (DG set, By Supplier
Auxiliaries & Enclosure), k
Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

VI-TDS(MW)-21




BID DOCUMENTS

SECTION VI — TECHNICAL SPECIFICATIONS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4 X 75 KW & 2 X 25 KW MODULAR
DIESEL. GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

VisP22Z1432Se

M-10.0 DIESEL ENGINE (Cont’d

NPC '
ITEM DESCRIPTION REQUIREMENT SUPPLIER's DATA
M-10.9 | ENGINE METERING AND
' INDICATION
M-10.8.1 | RPM Meter (RPM) * Included
M-10.92 | Hours Run Counter (hours) * Included
M-10.9.3 | qil Pressure (kg/cm?)* Included
M-10.9.4 | o Temperature (°C) * Included
M-10.8.5 | Cooling Water Temp. (°C) * Included
M-10.9.6 | Cylinders Exhaust Gas :
Temperature (°C) Optional
M-10.9.7 | Battery Voltage (V) Included
M-10.8.8 | Ready to Start included
M-10.9.9 | Remote Control Position
Indication Included
M-10.10 | ENGINE PROTECTION
AND ALARM
M-10.10.1 | Engine Overspeed Included
M-10.10.2 | Lube Oil Pressure Low Included
M-10.10.3 | Lube Oil Temperature High Included
M-10.10.4 | Cooling Water Temp. High included
M-10.10.5 | Cooling Water Temp. Low Optional
M-10.10.6 | Fuel Day Tank Level High Included
M-10.10.7 | Fuel Day Tank Level Low Included
M-10.10.8 | Battery Voltage High Included
M-10.10.9 | Battery Voltage Low Included
M-10.10.10 | Failure to Crank Included
M-10.10.11 | Overcrank included
M-10.10.12 | Annunciator Window with Included
Common Audio alarm
M-10.11 | HUMAN MACHINE
INTERFACE CONTROL
M-10.11.1 | Manual Start/Stop * Included
M-10.11.2 | Auto/Remote Start Included
M-10.11.3 | Test Run Auto Included
M-10.114 | Emergency Stop * Included
M-10.11.5 | Alpha/Numeric Screen Included
M-10.11.6 | Discrete Status Indicators Included
M-10.11.7 | Fault Reset included

NOTE: * These monitoring/control points shall also be provided at DG set Enclosure-

mounted panef with viewing window

Name of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATICN

VI-TDS(MW)-22



BID DOCUMENTS SUPPLY, DELIVERY, [INSTALLATION, TEST AND
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

SECTION VI — TECHNICAL SPECIFICATIONS VisP2271432Se
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 Transformer VI-TDS(EW)-3
DOCUMENTS TO BE SUBMITTED DURING POST QUALIFICATION VI-TDS(EW)-4
(Reference for the Approval of Manufacturer’s Brochures/ Drawings)
4+ E-3.0 Generator Control and Protection Panel VI-TDS(EW)-5
E-4.0 Main Distribution Panel VI-TDS(EW)-5
E-5.0 Power, Control and Instrumentation Cables VI-TDS(EW)-5
E-6.0 Bus Conductor VI-TDS(EW)-6
E-7.0 Grounding System VI-TDS(EW)-6
E-8.0 Fuse Disconnect Switch with Lightning Arrester Combination | VI-TDS(EW)-7
E-9.0 Spare Parts VI-TDS(EW)-7
NATIONAL POWER CORPORATION . o VI-TDS(EW)-



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING BPPs UNDER PACKAGE 37

SECTION VI - TECHNICAL SPECIFICATIONS VisP22214328e

PART Il
TECHNICAL DATA SHEETS

EW — Electrical Works
SECTION E-1.0

Documents to be Submitted during the Bid Opening

1.  The following Technical Data Sheets shall be filled-out and to be submitted with the
Bid Proposal.

2. Deviation from the requirements indicated in the Technical Data Sheets shall be
ground for disqualification.

3. Full technical data of the equipment are indicated in the Technical Specifications

(EW-13.3) which will be submitted during the implementation stage for review and
approval.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS{EW)-1




BID DOCUMENTS

SUPPLY,

DELIVERY, INSTALLATION,

TEST AND

COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

SECTION VI - TECHNICAL SPECIFICATIONS VisP22Z14328e
E-1.0 AC GENERATOR
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
E-1.1 | Manufacturer By Supplier
E-1.2 | Place of Manufacture By Supplier
E-1.3 | Generator Model By Supplier
Rotating Field
Synchronous AC
Generator
E-1.4 | Type Self-
excited PMG Type
with AVR with AVR
Minimum Rated Power
E-1.5 | Output at 0.8 Power 25 50
Factor, kW
E-1.6 | Duty/Operation Continuous
. 10% of rated power
E-1.7 | Overload Capability output
E-1.8 | Rated Voltage, V 240 480
E-1.9 | No. of Phase 1 3
E-1.10 [ Frequency, Hz 60
E-1.11 | Winding Pitch 213
E-1.12 | Rated Speed 1800
Insulation Class for both
E-1.13 | the armature and field Class H
windings
E-1.14 Temperature Rise at rated Class F
load
Stator Winding .
E-1.15 Temperature Detector To be provided
E-1.16 | Space heater To be provided
Brushless,
Brushless, | Separately
E-1.17 | Excitation System Type Self- Excited,
excited PMG or
equivalent
Automatic Voltage o
E-1.18 | Regulator, % Voltage wiltl'? -;/Diénr:;eiiiztgﬁe
Regulation P P
E-1.19 | Protection Class P 23
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VI-TDS(EW)-2
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810 DOCUMENTS

SUPPLY,

DELIVERY,

INSTALLATION, TEST AND

COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR

DIESEL

GENERATING SETS AND ASSOCIATED

ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

SECTION VI - TECHNICAL SPECIFICATIONS VisP22Z14328e
E-2.0 TRANSFORMER
SUPPLIER'S
ITEM DESCRIPTION REQUIREMENTS DATA
E-2.1 | Manufacturer By Supplier
E-2.2 | Place of Manufacture By Supplier
E-2.3 | Transformer Model By Supplier
E-2 4 Minimum Rated Capacity, 100 75
kVA
E-2.5 | No. of Phase 1 3
E-2.6 | Rated Voltage
a. Primary, kV 0.24 0.48
b. Secondary, kV 7.97 13.8
Transformer  Guaranteed
E-o7 | -osses at Rated kVA,
' Voltage, Frequency and
Temperature
a. No-Load Losses, Waltts By Supplier
b. Load Losses, Watts By Supplier
c. Total Losses (a+b), By Supplier
Watts y Supp
E-2.8 | Vector Group N/A YNd11
E-2.9 | Sudden Pressure Relay To be Provided
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPCRATION VI-TDS(EW)-3



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA, MONICA
AND TIKLING DPPs UNDER PACKAGE 37

SECTION Vi — TECHNICAL SPECIFICATIONS VisP22Z1432Se

PART I
TECHNICAL DATA SHEETS

EW - Electrical Works
SECTIONS E-3.0 — E-9.0

Documents to be Submitted during the Post Qualification
as 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-13.3) which will be submitted during the implementation stage for review and
approval.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION .\ VI-TDS({EW)-4



BID DOCUMENTS

SUPPLY, DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR

DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

SECTION VI — TECHNICAL SPECIFICATIONS VisP22Z1432Se
E-3.0 GENERATOR CONTROL & PROTECTION PANEL
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
E-3.1 [ Manufacturer By Supplier
E-3.2 | Generator Control Module
a. Manufacturer By Supplier
b. Model By Supplier
E-3.3 | Generator Circuit Breaker Molded Case Circuit
Breaker
a. Manufacturer By Supplier
bh. Model By Supplier
¢. Continuous Current Refer to Single Line
Rating Diagram
Compact with Electronic
d. Type Trip Unit and remote
control functions
E-4.0 MAIN DISTRIBUTION PANEL
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
E-4.1 | Manufacturer By Supplier
E-4.2 | Busbar
a. Material Tinned copper
. . Refer to Single Line
b. Ampacity (min.), A Diagram
E-4.3 | Main Circuit Breaker Moldeg Case Circuit
reaker
a. Manufacturer By Supplier
b. Model By Supplier
¢. Continuous Current Refer to Single Line
Rating Diagram
E-5.0 POWER, CONTROL & INSTRUMENTATION CABLE
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
E-5.1 | Manufacturer By Supplier
E-5.2 | Rated Voltage 600
E-5.3 | Type
a. Power THHN/THWN-2
b. Control &
Instrumentation Royal Cord
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VITDS(EW)-5
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B8ID DOCUMENTS

SUPPLY, DELIVERY,

INSTALLATION,

TEST AND

COMMISSIONING QF 4X50 KW & 2X25 KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

SECTION VI - TECHNICAL SPECIFICATIONS VisP2221432Se
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
Continuous current
E-5.4 carrying capacity of
o conductor at 90°C
Operating Temperature
Refer to Single Line
a. THHN/THWN-2 Diagram
b. Royal Cord By Supplier
E-5.5 | Conductor Material Annealed Copper
E-6.0 BUS CONDUCTOR
ITEM DESCRIPTION NPC SUPPLIER’'S DATA
REQUIREMENTS
E-6.1 | Manufacturer By Supplier
, . Aluminum Conductor
E-6.2 | Type designation Steel Reinforced (ACSR)
. Refer to Single Line
E-6.3 | Conductor size Diagram
E-6.4 | Ampacity, A Manufacturer’s Data
E-7.0 GROUNDING SYSTEM
NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
g Grounding grid design
E-7.1 resistance 5 Ohms (max.)
E-7.2 | Grounding connection Exothermic
Permissible  temperature
E-7.3 |rise of grid copper 300
conductor, °C
E-7.4 | Grid conductor
a. Manufacturer By Supplier
b. Minimum Size, mm? 100
Soft-drawn copper
¢. Material stranded conductor
(bare)
E-7.5 | Bonding Conductor
a. Manufacturer By Supplier
b. Size, mm? 100, 50 & 22
Soft-drawn copper
c. Material stranded conductor with
1.2 kV PVC insuiation
E-7.6 | Copper Ground Rod
a. Manufacturer By Supplier
b. Diameter, mm >19
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION VI-TDS(EW)-6




SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR

BID DOCUMENTS

DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37
SECTION VI - TECHNICAL SPECIFICATIONS VisP22Z1432Se
, NPC SUPPLIER’S
ITEM DESCRIPTION REQUIREMENTS DATA
¢. Length/section, m >3
E-8.0 FUSE DISCONNECT SWITCH WITH LIGHTNING ARRESTER COMBINATION
ITEM DESCRIPTION NPC SUPPLIER’S DATA
REQUIREMENTS
E-8.1 | Manufacturer By Supplier
E-8.2 | Rated voltage, kV 15
E-8.3 | Frequency, Hz 60
E-8.4 | BIL, kV 110
E-8.5 | Ampere Frame 100
E-8.6 | Interrupting Capacity, kA 10
E-8.7 | Fuse Link
Universal buttonhead
a. Type design
b. Current Rating, A REferlt;.’ Single Line
iagram
E-8.8 | Lightning Arrester
Metal Oxide Varistor
a. Type (MQOV), gapless
E-9.0 SPARE PARTS
ITEM DESCRIPTION 2 MINIMUM QTY. " SUPPLIER'S DATA
Generator Circuit Breaker
E-9.1 for Generator Control & L Seé;?igeachr g{? Set
Protection Panel g pe ©
E-9.2 GCPP Module/Controller 1 Set for each D/G Set
) with installed software Rating per Site
E-9.3 Automatic Voltage 1 Set for each D/G Set
) Regulator {AVR) Rating per Site
E.0.4 Rotating/Revolving 1 Set for each D/G Set
) Diodes Rating per Site
E-9.5
E-9.6
E-9.7
E-9.8
Notes:

1. Minimum requirements but the Supplier may increase the specified quantity if found not
sufficient. Additional spares consumed and/or required for any repairs/replacement during the
warranty period shall be provided by the Supplier at no cost 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).

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS(EW)-7




BID DOCUMENTS

SUPPLY, OELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4X50 KW & 2X25 KW MODULAR
DIESEL  GENERATING SETS AND  ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

VisP2221432Se

SECTION Vi

SCHEDULE OF
REQUIREMENTS

NATIONAL POWER CORPORATION



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 4x50 kW & 2x25 kw
MODULAR DIESEL GENERATING SETS AND ASSOCIATED ELECTRICAL EQUIPMENT FOR
HILABAAN , STA. MONICA AND TIKLING DPPs UNDER PACKAGE 37

SECTION VIl - SCHEDULE OF REQUIREMENTS VisP2221432Se

SECTION VII - SCHEDULE OF REQUIREMENTS
(BID PRICE SCHEDULE)

BPS.1 - SUMMARY

SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 4x50 kW & 2x25 kW MODULAR DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN , STA. MONICA AND TIKLING DPPs UNDER PACKAGE 37

TOTAL PESO
ITEM PARTICULARS TOTAL AMOUNT IN FIGURES EQUIVALENT
Foreign Currency Phil. Peso
NO. Hilabaan DPP_| Sta. Monlca DPP | _ Tikling DPP Hilabaan DPP | Sta. MonicaDPP |  Tikling DPP Phil. Peso
A Generating Set/s
B. _ [Power Transformer/s
C. Other Mechanical Works
__ D. |Other Electrical Works
E. Civil and Architectural Works
"~ F. |Spare Parts and
Standard/Special Tools
G. Miscellaneous Works
TOTAL AMOUNT

Notes: Final delivery site of all equipment/materials shall be at the respective plant sites slaled above

Name of Bidder:

Signature of Bidder:

3 VII-BPS {SUM}-1
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80 GDCUMENTS

Y, CEAIVERY, IRKSTALLATIOR, TEST AND COMMISSIONNG OF 4c50 MW & 2425 kW

SUPPL
MODULAR DIESEL GENERATING SETS AHD ASSOCATED ELECTRICAL EQUIPLENT FOR
HLAZAAN | STA MONICA AND TIKLING DPP2 UNDER PACKAGE 37

SECTION YU - SCHEOLALE OF REQUIREMENTS VEP22214325
SECTION VI - SCHEDULE OF REQUIREMENTS
{BID PRICE SCHEDULE)
BPS.2 - Breakdown of Prices
2 X 50 KW HILABAAN DIESEL POWER PLANT
+ |UNIT PRXCE FOR GOODS AND RELATED SERVICES TO BE SUPPLIEC | UNIT PRICE FOR GOODS AND RELATED SERVICES TOTAL PRICE
EROM ABROAD 1O BE SUPPLIED FROM WITHIN THE PHRIPPINES
Nom | L c p impart Disias & | Value Added Tax - Valua Added
No D it of Work or QTY.-UNIT ° Unit Price o_f other Lavies and other Taxas Locat Teanspost| - Unk Prica of Tax and cther | Local Transpont from Forex Local Cur
d Goods or Services| sod by Phi. from Poct 1o Goods or T Impased | Plam o Cellvory Ske | Cu Portion (PR, Peso)
0 | Foraign Cumency | MPesed by Pl | Imposed By PRR. | 5 o sy Sarvicas axes impa y Y | {{F+GeH) 2C) or
€ (e Gont. Govt. ~+{Phil. Paso) {Phi ) by Phi. Gow, **{Phd. Peso) (ExC) ((+4+K xC)
{Phd. Peso) {Phi. Pesc) ' - Peso {Phil, Paso}
A B ) (2] (E) (F) Q) (H} 1] (&) (K) L) (2]
A |GENERATNO SEY(S}
A1 |60 kW Prma Power Quiput Modular Diesal Ganerating sal. 1800 RPM, I-ilna multkcylinder, 480 V, 3-phase,)
G0 horz, equipped whh lurbocharger ar 10 ar charge ok cooler, olockronk governar, dicect fuel injectian,
ound and h and plele with ated wuxiliary equip for lubricals
Bystam, anglia cocling aystem, inlake u and axhaust Bas aystem, fual ok supply s,sle.m starting syslem. 2 Sata
drols and p lon dewces, @ 9 works & alig. and athar
K aa dad in the technical specify
— SUB-TOTAL A {Amount In Worde}
B. |POWER TRANSFORMER{S)
B.1 |75 KVA, 48Qv/13.8KkV, 3-Phase, &Oﬂz T wih the required Accessories and
F Devices, O r ' and ather app n with thae Technial 2 Sels
Spacdications, Technical Data Sheels and as shawn on tha Bid Drawinga.
SUB-TCTAL B (Amnount In Wards
C. |CTHER MECHANICAL WORKS
C.1.0 |Fued oll, fubrk g oll, lubri coolant, chemscals and sihar bk [red during tha tnitlal
flling. stanup, prptut and pre-commisaloning Incksding fus) oll to be md during a re-tast off
test as described In Clausa GY-5.0 of the tachnical spacifications, 1 4ot
C2.0 |Fusl QilDomestic Water! Waste Qi-Watar Storage end Tzanasfer System
C2.1 |Day Tank, 1000 I¢ers capacty complets wih manhole, niet and ocuet nozzle, nozzies kv vent, averfow, drain)
and levol ] with ftings ﬂw&mmnu’wma& 2 Setx
nthe 2 pechicats
c22 I‘nnq:,slwom valves and omao:uswmim mamuruwclm ormesupplnd equpment ncluding
fi works as d Ded in the ard shown on the bid
aravmga
a.|Fuel ing to tha fuet day tanks completo with 50 L/min capacity, rotary hand pump|
{par day onk), lexbie hoss, accassonias and efg,
b.|Waste ol ducharga 1o the oiwa ' 1 ot
¢.|Smoke (e and X I steed sup {as appicadle)
SUB-TQTAL C (Amoun In Words)
Kows  Fiowd debvery ca of all & apxnenimatariaie shal be a2 $ha plal K clated adove Code Country of Orgin
Mtheren y onthe betwsen or among Do Sochnacal p and Schedule of i (SOR), SOR shal pravai i
* Baders 6ol ONWr & o8 fepcusentng he Couniry of Oripn of ol rmported supiient, Makaals avd sccecscnes |
** Lot of squpmant, Reight, ineranca, 12 up 1o 71l port of eny. Ratee T8
1 Unit Pocw kor Local Traneporiaton, insurance and st boeal costs nodantal b deivery of tha goods From the Priportof eniry i finef Galivery sits
Nama of Fim Name and Signature of Aulhorized Reprasentalive Designation
>
NATICKAL POWER CORPORATION mi} VH-BPS (MW 9



B DOCUMENTS

SECTION ¥a + SCMEDULE OF REQUIREMENTS

SECTION VIl - SCHEDULE OF REQUIREMENTS
(BID PRICE SCHEDULE}

BPS.2 - Breakdown of Prices

2 X 50 KW HILABAAN DIESEL POWER PLANT

Ham
No,

Description of Work or Matoral

QTY.~ UNIT

— ——
UNIT PRICE FOR GQODS AND RELATED SERVICES ¥Q BE SUPPLED

FROM ABROAD

P ——————————
UNIT PRICE FOR GOODS AND RELATED SERVICES

SUPPLY. DELIVERY, WNSTALLATION, TEST AND COMMISSIONRNG OF 4530 kW £ 2025 k¢
MCOULAR DIESEL, GENERATING SETS AND ASSOCIATED ELECTRICAL EQUSFRENT FCR
HEABMN | STA MONICA AND TRLING DPPa UNDER PACKAGE 17

VAPZ2Z14325e

TG BE SUPPLIED FROM WITHIN THE PHILIPPINES

TOTAL PRKE

moonD

Unit Price of
Goads or Senices
Foreign Cumrency

-

Impovt Duties &
oiher Levios
Imposed by Phi.

Gow.
(Phi. Poso)

FVaiue Added Tax

and other Taxas
Imposed by Phi.
Gost.

{Phil, Peza)

Local Transport
from Pertlo
Delivery Sie

“~{Phi. Paso}

Unkt Price of
Goods or
Senices

(Pha, Paso}

Taxes Imposod
by Phil, Gowt,
{Phi. Peso)

Local Transpod from
Piant o Dalivery Site
“~{(Phll. Pesa)

Forex
Cumency
(ExG)

Lacal Cunency
Fortion {Phd, Peso)
((F+3+H} xC)or
{1e41G x C)

(A}

(B}

(C)

(E}

{F)

(3)

{H)

{I)

)

{K)

(L}

(M)

QTHER ELECTRICAL WORKS

D

Genarator Control and Protection Panel complote wih tha requarsd metaring, mondoring, oormm and

[- devices, iZing, cifcuit breakos, and othar a3 describ

in the Technicat Specifications, Technicat Data Shoet and s shown o6 tho Bid Drawings inciudi

'works n the narizad control room

2 Sets

D2

Fuse Dlsconnect Swich with Lightning Avesier Combaation complele with the requiesd fuss Ink, baackels and
ACCO330M3 N nomrdame nrih tha Technical Specifications, Technical Data Sheets and as shown on the Bid
works,

Oravings & ]

1 Lat

o]

Power, Contol & k ion Cables piote wh the required actassories kv cobtng works to sxerface
e supplied aquipment o the 13.8xV bus as dascrbed in the Technical Spacscations, Technical Data Sheet]
and 23 shown on tha Bxf Drawings intiuding NslIston works.

Elactrical Condut System complela with the required Ttings and othor accessones for Cabing works as|
described i ther Tachnical Specifications and Technkal Data Sheets as shown on the B Drawings including
natallation works

05

Take-Off Stnicture complete with tha requiced el pola cross arms, baces, bus conduclnr Ine
materalyvhardware, termination kk and othar ies as described in Technical L Te

Onta Sheet and 83 shown on Lhe Bid Drawings including & works

1 Lot

D8

Grounding System complete with the required dng gd r bonding isar,

welding malerials, lest p&, ground rods end othsre accessories as descaridad In lhe Technkal Specificatons and|
Tachnkal Dats Shrats a5 shown on the Bld Drawkygs including installation works

1 Lot

D7

Luninalres Including pawer cabies and other fRiings fof the New Hazardaus Wasts Storago Facily a3

In Technical Specificats srxi oy shown on the Bid Drawings including nstaltation works.

1 Lol

SUB-TOTALD

(Amount in Words)

E.

I

CIVIL WORKS AND ARCHITECTURAL WORKS
Site Davel

E1d 1E.a.-mwmu
a.]150mm Grayel Swiacing (Generator Sel Area)

E.12

| Cranage SysamiAppurtenances

cum.

Oraan P4

2.0

Pypos (UPVC)

100

im.

Dasign and Construct (including anchor bolts and cihar relevant accassories shown i the Bid
Drawlngs)

Cancroto foundation for 2x50 kW Gensats including drain dich and ali other relevant koms shown in the
Ll

ot

awing
.| Concrato foundation for Genesator Transformers;

ot

COthat Stpuciures rnd Facllities

Hazardaus Wasle Siorage Facity (22ma1.7m)

1.0

kol

Guard Post {1.5mx1.5m)

1.0

lot

Day Tonk Suppornt

1.0

SRR

150mm Zocalo Wall for Genset Araa

I.m.

SUB-TOTALE

{Amount in Words)

Holes'

Fnﬂmwnldwﬂmmmﬂhlwpﬁvtm Laad above
Hhera i a yontha
Bkl cha aner 3 code reprasaning e County of Orign of Al Irparad wgupment, maRrials and Kcoetsones

** Cosiol equpment, kit insrances, ek Lp © P pant¢l inTy Refer o ITB

+# Uni Pros % Local Transporiadon, nsrancs 672 0er Koal costs noxdedal b delivery ol Fa goods Fom the P part of ety 3 0l dery ot

Nome of Firm

NATIGNAL POWER CORPORATION

bebaeen of among e ‘echrical provison g Schaouls of Raguremants (SCT), SOR shal preval

Name and Signature of Authorized Representaliva

)]

Code

Country of Orign

Qesignation

VIHBPS (MW 2
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81D DOCUMENTS

SUPPLY, DELIVERY, BISTALATION, TEST AND COMMISSIONING OF 4x30 K& & 2025 k't
MO{ULAR DIESEL GENERATING SETS AND ASSOCATED ELECTRICAL EQUIPMENT FGR
HILABAAN , STA. MONICA AND TIKLING OPPs UNDER PACKAGE 31

SECTION ViI - SCHEOULE OF REQUIREMENTS VIP22L1432%e
SECTION VIl - SCHEDULE OF REQUIREMENTS
{BID PRICE SCHEDULE)
BPS2 - Breakdown of Pricas
2 X 50 KW STA. MONICA DIESEL POWER PLANT
e i —
+ JUNIT PRICE FOR GOODS AND RELATED SERYICES TO BE SUPPLIED| UNIT PRICE FOR GOODS AND RELATED SERVICES TOTAL PRICE
FROM ABROAD TO BE SUPPLIED FROM WITHIN THE PHE IPPINES
X ¢ 5 Import Duties & | Vialue Added Tax . Valus Added
o Dancription of Work of M. QTY.- UNIT Unk Prica of cther Levies and alher Tanos Local Transport| - Unk Prico of Taxand othar | Local Trnsport from Forax Lc_w.nl Cumoncy
Ko, 0 | Gooda ar Sorvices . from Porl (o Goods of Portion {Phil. Pesa)
. Imposed by Phi. | kmposed by Ph. N s p Taxes imposed [ Plar o Delnvery Site | Cumency
D | Foren Currency Delivery Ska Senices g {{F+GoH} x C) or
0 T Gant Gont ~(Phd Paso) | (Prd, Pescy | DYPM-GOw | (PH Peso) (ExC) {{e30K) 2 C)
{Phl, Peso) (Phi. Peso) 4 [Ph. Pesc)
(L7 {8) ) (D) (E) (F) (G) {C)] 0] J) (K) (L) L]
A |GENERATING SET(5)
A1 |50 kW Prime Powor Cutput Modular Dicsel Generating sof, 1800 RPM, In-fine muli-cyinder, 480 V, 3-phase, 2 Sets
60 herz, nqupped wih wrbochangel. ar to a¥ chargs ak gaoler, plactionic governor, diract fusl injoction,
sound d and { and plote with i audiary squipment for lublicating
ayslem, sngino coolmq systam intake alr and exhaust gas aystem, fuel ol 3upply system, stacting aystem,
trok und devices, & works & alig and other]
l: inthe K
SUB-TOTAL A T i Words
B. |POWER TRANSFORMER(S)
B.1 1'5 KVA, 480V/13.8kY, a-Phau- BOoHz T ‘ wih the (equred Accassonos and
ion Dewces, G Materinls and other appurtenances b mccordance with the Techaical 2 Sots
Spocd"mmru Tachnica! Data Shests and as shown on the Bid Drawings.
SUB-TOTAL B {Amount In Worda
C. |OTHER MECHANICAL WORKS
C.A.D [Fuel oll, lubricating oll, coolant, chemicala and othat consumables raquired during the Inhial
lilllng. atart-up, pre-tast and pre-c including (uel ol to be used during & ce-lent of]
tont na d In Clause OW-9.0 of L tachnical spacifications. 1 Lot
C.2.0 |Fue? Oil/Domeslic: Watorf Waste Oi-Watar Storaga and Transfar System
CiT Day Tank, 100¢ Iters capacy complate wih manhole, inlat and outlet nozzle, nazzies for vent, overllow, dram
and [evel qaugdnwtcnoump(ale with fetings connections including Naxble hosos and othor accassones os 2 Sets
ired in the P
c22 Pu:e fitings, supports, velves and othar accessanes far mrconnnﬂm of I.m upplied equipment including|
q and ing works By described in the and shown on the bid|
(drawngs:
a.|Fuel infilng 1o the d fuel day tanks complete with 50 Umin capacity, rotary hand pump
{perday la.n.kl, ltubla hose, accessoriea and etc.
b |Waste od dschaga 1o tha od-watar soparator. T ot
¢.|Smake pips, insul and stea) suppens (as appls )
SUB-TOTALC Amount In Worda)
Hatet  Final dedvery sily of &1 chall be atthe plart it staded abeee Code Coungy of Orign
 Fate i 2 dscrepancyon tha A o among ha iachrical proveen a0d SKhecua of Raquremensy (SOR), SOR shal preval [ |
* Buidars shal erier 3 co<e representng ha County of Ongn of al Impord 4Qu0mant, mataials wnd Accessories | !
*¢ Cotlofequpment e nsurance, st up In PR pectof acty Poser o 1T8
¢ Unit Fros bor Local Transportation, insu ance and oTher kxl couts incxdental 1 delivesy of Tia goads From tie Ph2 port of eniry 1 fnal dakvery scs
Name of Firm Name and Signaturs of Authorized Representative Designation
NATIONAL POWER CORPGRATION mu- VILBPS (W1



BIO OOCUMENTS

SECTION VA - SCHEDULE OF REQUIREMENTS

SUPPLY, OELIVERY, INSTALLATIDN, TEST AND COMMISSICHING OF 4250 3W & 2x2% bW
MOOULAR DIESEL GENERATING SETS AND ASSOCIATED ELECTRICAL EQUIFMENT FOR
HILARAAN , STA, LIONICA AND TULING DPP3 UNDER PACKAGE 37

WisP2271432%a
SECTION VIl - SCHEDULE OF REQUIREMENTS
(BID PRICE SCHEDULE)
BPS.2 - Broakdown of Prices
2 X 50 K¥ STA. MONICA DIESEL POWER PLANT
——— e e eeees———— e ——
+ |UNIT PRICE FOR GOODS AND RELATED SERVICES TQ BE SUPPLIED| UNIT PRICE FOR GOODS AND RELATED SERVICES TOYAL PRICE
FROM ASROAD TO BE SUPPLED FROM WITHIN THE PHRIPPINES
o . c Import Dutias & | Value Added Tax Valus Added
m 0O ; of Work or Mater(al QTY. UNIY Unx Price of Lovs and othet Taxes Local Transport]  Unit Price of Taxand other | Local Transpart from Focax Local Currency
Ho. 0 | Goods o Servcos| O Lovms from Port o Goods of ? : Fortion (Phd, Peso)
p | Foesi Imposed by Phi. | Unposad by Phi, " | Tares Impased | Plant to Delivery Sta | Cumency
areign Curmancy Dellvery Ske Services e {(FeBeH} xC)or
Gavt Gout. e & by Phi. Govt. (P, Peso) (ExC) oW
E o (Phi.Peso) | (PN, Pes) (Phil Pesa) | (PhA.Peso} | "oy pocs) ({195 0)
{A) {8) {C) {D) {E) {F) (G) (H) (1) ] (K} {L} (M)
—
D. |OTHER ELECTAICAL WORKS
Genarator Conirol and Pmloclnn Panel complets wn‘h the required metenng. monioring. ounlml and 2 Sety
D.1 on devicea, ZIng, cYcus beeaker, and other app
1 a the Tachnical Specificatons, Technical Data Sheet and a3 shown on the Bid Drawings nduung installation
(works in the containerized control reom
D.2 |Fuse Disconnect Swich wih Lighining Arrestar Combination compiete with the required fusa link, brackets and 1 Lot
jaccessoney in accordance with tha Tachnkal Speciications, Technical Data Shoeets and as shewn on the Bid
Dramngs includng instaliation warks
Power, Control & inst rdation Cablos plede with the requeed accessones for cabling works 16 nterlace 1 Lot
D3 |the supplied equipment 1o the 13.6kY bua as dascrbed in the Technical Specifications, Tachnxal Data Sheet|
| |and es shown on the Bid Deawings includng instailation works.
D4 |Elsctical Candud System complote wilh Ihe requirnd fitings snd aihor accessories for cobling works as) 1 Lol
described in the Techmcal Spocifications and Techaical Data Shoots n3 shawn on the Bid Drawings including
|Instatlation warks
Tnlwoﬂ' Structuro r.amprale with the requwed steel poln ¢losa arms, braces, bus conducw. !m 1 Let
DS kd and ather a1 descnbed in Technkal Specifi Ti
. Data Shast and a3 shown go the Bl Drawwgs inctuding installation works _ B
Grounding System complats with the required g ding geid . equipmant bonding riser, 1 Lot
0.6 |weiding matanials, test pit, ground roda and other accassories as descnbad in the Technical Specaicatvns and)|
Technrcal Data Shoets as shown o6 the Bid DrEawings ncluding nstllaton works
Luminares nciudng pawer cables and other ftings kv the New Hazardows Wasle Storage Faciry as 1Lkal
|duﬂM in Technical Spacifications and a3 shown on he Bid Drawings including nstallaton works.
SUB-TOTAL D (Amount in Wordn)
£ |CIVIL WORNKS AND ARCHITECTURAL WORKS
EA1 |Site Daval
E.1.1 |Eanh Warka :
e B | Gravel Swiacing {Ganerator Sat Areat $4 _ cum.
E.1.2 |Dralhage System/Appurdenances
a.|Brain Pt 20  pes -
b.|Pipes (LPVC) 10.0  Lm.
E2 [Dosign and Construct {including anchor bolts and vther mievanl actessorias shown in the Bld
Drawings}
2. |Concrets loundaton for 250 kv Gensats ncluding diain dtch and all other relevant tams shawn in the 1 0ot
b.{Conereta foundatan for Generator Transformers.; 1 ot
E.3 |Other Structures and Facilities
a [Hazardaus Wasta Siorage Faciy (2 2mx1.Tm} B 10 ot
b.|Guard Post {1.5mx1.5m} 1.0 ot
¢.|Day Tank Suppont 1.0 ot
d.1150mm Zocalo Wall for Gensat Aren 18 L. m.
SUB-TOTALE Aot in Wiords)
Rolas:  Final delovory s.ta ol & aqupmsn ."mal!lnl! shall by at tha planl sits staid sbove Codn Country of Qrigin
Hihereis a oa tha QUENUBas bataeen of among the chnkal provision and Schadule of Requreetents {SOR], SOR thal praved |
* Eidders shal antar 4 toda mpraseniing the Country of Orign of all imparted aquipmant, malsnaly and aocessonus | |
¢ Costof equpmant kmght insurance, #x vp© PN portol eniry. Ra‘er © T8
#++ Unit Pres Sor Local Trensporiatcn, maurance and athas ical cosis nesentsl 1 deivry 0f 148 $00Cs Tom e Pl port ol saty I nat 3every o
Name of Firm Name and Signature of Authorized Reprasentative Designation
NATIONAL POWER CORPORATION mlj VIHBOS (MW )2



BID DOCUMENTS

SUPPLY, DELIVERY, NSTALLATION, TEST AND COMMISSIODNING OF 4140 k' & 225 k'Y
JODULAR DIESEL CENERATING SETS ARD ASSOCIATED ELECTRICAL EQUIPVENT FOR
HLABAAN , STA. MONICA AND TUULING OPPs UNDER PACKAGE a7

SECTION V1) - SCHEDINE GF REQUIREMENTS VieP2221 4325«
SECTION VIi - SCHEDULE OF REQUIREMENTS
{BID PRICE SCHEDULE)
BPS.2 - Broakdown of Pricas
2 X 50 KW STA. MONICA DIESEL POWER PLANT
+ |UNIT PRICE FOR GOODS AND RELATED SERVIGES 70 DE SUPPLIED| UNIT PRICE FOR GOODS AND RELATED SERVICES TOTAL PRICE
FROM ABROAD 30 BE SUPPLEED FROM WITHD THE PHLIPPI
.y Dascription of Work or M arvonr | § [ uneProot | "EIUCEE |eneemer Tws [Locat Transpon| wntprenat | SRUAK | e onton|  pome |, Lol Curroocy
- s of Sanices From Port 3o Coods oF " Pocuon (Phl. Peso)
D | Foreign Currancy Imposed by Ph. | knposed by Prd. Delivery Sto Sernees Taxss bnposed Pu:h Oolvery Sits | Currency ((F+G+H) 2C)or
Gowt Gowvt. wos; by Phil, GovL (Phi. Peso) (ExC)
3 o {Phi. Pesa) (Pra. Pesa) (Phi.Peso) [ (Prt.Pesa) | L0 {{1s19K} x€)
(A) {B) () (0) [13] tF) (G) (H) [0} {J) 1] L) M)
F. |SPARE PARTS AND SPECIALISTANDARD TOOL
F.1  |MECHANICAL
F.1.1 |Sparw Parts par Unkt of 50 kW Diesal Ganset During the Wasranty Perfod {W-4.2: Pari B - Technlcal Datn
Sheots, M Warks of the Technlcal Specification)
a.|Alr Fiter Elsment {8 ) 2 lots
b.|Lube O Fiter Elemani (3¢ 1 . 2 lots
c.[Fuet Fitar Elomant (15 pesiaize) 2 lots
d.[Watef Fiter Eloment, (8 poa/size) 2 kots
©.|Fan Bell (3 pca/size) 2 lots
1| Atomator Bekt_(3 posisize) 2 ki B
9. [Coolant (4 Dallon} 2 bt
h.|Expaciod 3pasas to ba consumes during the performanca test 2 kot
i | Other 3pare parta recommended by Manufacturer 2 bots
F.12 | Spare Parts par Tota? Units of 50 kW 9 Sata md and Delr d (M-4.5: Part B~ Tachnical
Data Shests, Machanical Worka of the Technical Specification)
a.| Fusl iyocior - 2 Ps
b.[ Top Querhauling K4 1 8at
{Actuator 150 - |
d.|Jacket Watnf Pump Repar Kx - 1S«
@.|Lube Od Pump Repas Kt . . 1 Set
1.|Fan Adaptor & ias including Bearngs e 2 Sets
2.|Rocker Gaar Cover Gasket 12 Pos -
h.|Themostiat 1 Set
i.|Lub Ol Pump Swich . 4 Set
J-| Hot Water Tomp. Swizh B 1 Sai
k| Twbocharger Ropalr Kit . 1 Set
|| Exhaust Manifold Bellaw 1 Set
m.|Magnatic Pick-up 1 Pe.
n.|Cther spare parts recommendad by Manufaciurer 1 Lot
F.1.3 [Manuf. rs Spoclal Tools
F1.3.1| Standard/Special Toals per Total Unila to be and Deliversd (M-32: Part 0
Tuchnlca! Dats Shoels, Machanical Works of Ihe Technlca) Specification)
Partabla computer {Mnemum af lntel I7 Processor, 16GB (1x16GB) DDRS 2668 MHZ, 250 GB PCls NVMo
SSD +17B SATA S400RPM 2.5° Inch, 13°-15.8' scroen aize & with the latest pro-installed windows. aperating
syslem with it ‘stor Supplier’s soft ) nesded n prog g the genset control
2|settng (compiets wih licensed CO-ROM drive dongles of gensel control system) and electronicidigial 1 Set
¢ ing systam ncluding other digital Ihat require exciusive prog: from the Manf.
and/or Suppls with froa updata throughout the operabng 1€ of the genset
b [Other dard ols cled by the Mamd: 0 1Lt
F.1.02(SPARE PARTS (E-2.0 of Part - Technical Data Sheet, Elecirical Works of tha Tachnkcal Specificationa}
a.|Generalor Cwcut Braaker for Control and Py on Panel of 50 kv )G Sat 1 Set -
b.|GCPP Oiier with inszalied software for 50 kW DIG Set 151
.| Aulomatc Vohage Regulator (AVR) for 50 AW DG Sot 1S4l
d.|Rotating/Rownlving Diodes for S0 kW DG Set 1 Sal
SUB-TOTALF Amount In Words}
Nolss'  Final dafvery cile of al squipmantmaterials shall be 8l the ptan! sle slated above Coda Gountry af Origin
Htheraisn pancy on e rimbersiuni baheaon o among te kechnical provision and Schadulo of Ragui (SQR), SOR shal pwval [ |
*+ Bidders thet oniar a codke represantng tha County of Crign ot 8 imported equipment, malsrials and accassones | | |
*+ Cau ol aquipment, Yaight, insuranca, ete. up 8 PR por of anTy. Refef 1o 178
¢ Unit Prce lor Loca? Transportatin, fisuranca and other local cois incidenlal i dedvery of the goods bt tha Prul (o of snyy b Enal defivery sita
Nome of Firm Name and Signature of Authordzed Representative Dasignation
NATIONAL PO'WER COGRPORATICN my VIHEFS (MY}



BD DOCUMENTS SUPPLY, CELIVERY, INSTALLATION, TEST AND COAMSSIONING GF 4830 bW & 225 \W
MCOULAR DIESEL CENERATAG SETS AND ASSOTIATED ELECTRICAL EQUIPMENT FOR
HEABAN  STA LIONICA AND TIKLING DPP3 UNDER PACKAGE 37

SECTION VE - SCMEDULE OF RECUIREMENTS VIR 12214325

SECTION Vit - SCHEDULE OF REQUIREMENTS
{BID PRICE SCHEDULE)
BPS.2 - Breakdown of Pricas
2 X 50 KW STA. MONICA DIESEL POWER PLANT

———— e e e e—T——————————erereeeeeeebee e
» |UNIT PRICE FOR GQQODS AND RELATED SERVICES TO BE SUPPLEER | UNIT PAKE FOR GOODS AND RELATED SERVICES TOTAL PRICE
FROM ABROAD 70 BE SUPPLIED FROM WITHIN THE PHRIPFINES
ftom c Impott Outes & [ Value Added Tax Valua Added
N Description of Work or Matarials QrY.-UNT UnaPrcect | e Lovies | andothar Tazss {LOC8! Trasport| UntPricool | oo 0ol | oo Transpon trom | Forex Local Currancy
o, 0 |Gaods or Servicas m fom Port ko Coods or Ponon (Phl. Peso)
pased by Phd. | imposed by Pnd, M Taxes impazoed | Plant to Delvery Sta | Cumency
D | Forelgn Curency Gavt. Gowt. Ddivery Sia Secvicax by Pt Gov. ~(Phd. Pesa) (ExC) ({FeGeH} xC)or
£ ir (P2, Peso) | (Prd. Paso) | TIPM-Pesd | (PRI Paso) | iy by {(1>4+K) 2C)
{A) [(:]] c) (D} (E) (F} (G) (H) n W) (K} 18] (M)
6. |MISCELLANEOUS WORK3
G.1 |Job Site Camaras, nplete with alf the Y padf wpare ftodls,
Installation and losting for 1ha propar lon and In with the Spaalilentl
and Technical Data Shesls for the provision of tha following:
1 Let
a) Constncion Cameoras {2 Sets), complate wih tha requirod accessoriey and peripherals; and,
b) SDHC Memory Cards, complete with the required slorage capacity and $parea; and,
j¢) Alatina Baltesies, complets with the required quantties and spares.
G2 |Taggng andfor Labals for Equpmant, Valves, Pipng, and Re fing as nihe)
D docum ents or shown o6 tha drawings. 1let
G.3 (Painting for Fusd OF Ppog & Equvmnni. Water Pping, Wasta Ol Ppnq iz assochies valves, l'nmgs
pp and othar h-up for factory panted equyp and s an d 1 Lot
in tha lechnical apecifications or shown an the drawlngs
G4 |Conduct tralning &t 3o of at Jeast four (4) NPC porsannel 1o be condiscind by ampari/s who are knowledgeable ""'
& Uained by the gansot arhis Incl.aquip audlaries. 1lal
G5 |Conduct Testing & T ing incl. fast & & olher senices a3 describad n tha lachnicall
spaciications. 1 Lol
SUB-TOTAL G {Amoun in Worda)
mount in Worda)
[ ‘ GRAND TOTAL {Amount In Words) | |
Rewms: rnummolummmmnmmrmmum Coda Country of
Htharmis a n among e v ision and Scheduie of Raqur (SOR), SOR shal provad [ | ]
# Biddars shal anler 5.0ode repr##4nbn the County of Cekan of . matatials and i ( | | 1
¢ Cal ol nmipmant, reighl, insurancs, ete. up b Phi. pord of mnky Reled bo ITB
a8 Unil Prica kv bocal Transpartation, ineurance and ather keal castd incidental @ dalvery of ha 000ds ¥om 2he Phd port of eniry ka Enal dalivary sita
Namas of Firm Name and Signaturs of Authorized Representative Designalion

NATIGNAL POWER CARPGRATION mj} VIMBPS (MY



B DOCUNENTS

SUPPLY, DEUVERY, INSTALEATION, TEST AND COMMISSIONING OF 4553 KW & 3128 KW
MODULAR DIESEL GENERATING SETS AND ASSOQATED ELECTRICAL EQUIPMENT FOR
HRABAAN , STA. MONICA AN TIKLING DPPs UNDER PACKAGE a7

SECTICN Vil « SCHEDULE OF REQUAEMENTS VitP2221432%4
SECTION VI - SCHEDULE OF REQUIREMENTS
(BID PRICE SCHEDULEY)
BPS.2 - Breakdown of Prices
2X 25 KW TIKLING DIESEL POWER PLANT
—————keeeeeeeee a————eeeeeeeeeeeeeeeeeeeeeeeeeeeem s
4 |UNIT PRICE FOR GOTDS AND RELATED SERVICES TO SE SUPPLIED| UNIT PRICE FOR G OODS AND RELATED SERVCES TOTAL PRICE
FROM ABROAD TO BE SUPPLIED FROM WITHH THE PHILIPPIRES
e P Impod Dutes & | Value Added Tax N Value Added Local
Kem D ipton of Work or QTY. UNT Und m'o.! other Levies and other Taxes Local Tmnspart]  Unk Price of Tasand other | Local Trnsport from Foren peal Curmency
No. QO | Gooda or Senvicas #rom Port 1o Goods or : Forton (P, Pasa)
knposad by Phi. | imposed by Phi. Py Taxaa mposad | Plantto Delivery Ste | Curancy +GeM) 2 C
D | Fareign Cunency Defivery Sto Senices il & (- )xCyor
€ f Gavt. Gowt. wiPhi, Posc) | (Phi.Pesoy | BYPMLCow. (PhiL Pesa) (EC) ({1013 xC)
{Phil, Peso) {Phl. Peso} : . {Phi. Peso)
{A) (8) {C D) (E) tF) G) tH) 10 1G] &) [(8) (M}
A |GENERATING SET{S)
A1 |25 kW Prims Power Qutpud Modular Dmol Ganemlmq sot, 1800 R.F'M In-tine multi-cylinder, 240 V, 1-phase,| 2 Sals
€0 hortz, ged or lly per| d nk o skt chage air coolor, slnctmnlc
governar, divect fuel Injection, sound i and f and I wih
jawd@ry squipmant for lubricating syatom, engine cooling aysanrn hukn nlr ond eahaust  gas _\ymm. fuel oil
suppl;r ayﬂnm stacting system, controls mnd
s & aln and ather res s n me i
. SUB-TOTAL A I I Words
8. [POWER TRANSFORNER(S) .
B.1 |100 kKVA, 240V/7.074V, I-Pha.sn, 80M2 G T f with tha roqured Accessonos and|
F Dencas, X rnd other lppwtmamn n accordancy with tha Technical 1Sa
Soecdficatons, Tochnical Data S.heeu and a3 shown on the 8id Drawings.
SUB-TQTAL B [Amount in Words)
C. (QTHER MECHANICAL WORKS
C.1.0 |Fual oll, jubricating olf, b coolant, chemlcals and othar conaumables required during the initial
I“lling, start-up, prc-tn! and pro-commissloning Including fus) oll to be used during a re-lest ol L
F toat ax d In Clausa GW-9.0 of ihe tachnical spacificalions, ot
C20 [Fual OitDomaslic Water! Waate Ol-Wator Stotaga and Transfer System
C2.1 [Day Tank, 1000 laefs capacity complele wth manhole, nlet and outlal noazle, nazzies for vert, averfiow, dran
and level gaugmmclmmptdu with fnga connections including Noxbla hoses and other accessonas as. 2 Sets
niho
C22 |Pipe, fitings, supgom_ va)vns and other accessones for nlermrvmn of the supplied equipment aciuding -
requared g works a3 n e tech p and shown on the bid
drawingy:
a|Fuel supplpfiling to o ‘el d fuel day tanks completa wih 50 Limin capacty, mtary hand pump
(pov day tank). flexdble hose, accessones and e,
b.|Wasta 61 discharge to the oi-wator separator, bt
c.|Smoke ppo, b and ael {as appl} )
SUB-TOTAL € {Amount in Words}
haes Fing dek sibaof A 1als shallba al the glanl uita stated above Code Country of Onigin
Itthere is a scrapancy on tha i3 betueen of among ha lechncd prowisicn and Schedula of Raqy (SORY, SOR shal preval [ |
# Eidder thal ania » 0oda representing e Counky of Ongin of sl imported equyenent, matanals wid accesscvies [ | |
** Cosd of sQupmart, eight, irsurance, ex. up Ip Prd portofanty Refer (T3
#1 Unit Pca lor Local Transpanason, nsurance and o8 oc sl cosis eodental b defvery of a goods fom e Phi paiodanyy o Snal devery st
Name of Firm Name and Signature of Authorized Representalve Designation
RATIONAL POWER CORPGRATION mll VILBPS (LW 1



810 DOCUMENTS

SUPPLY, DELIVERY, IRSTALLATION, TEST AND COMMISSIONING OF 4480 kW & 225 AW
MOOULAR OESEL GENERAYING SETS AND ASSUCIATED ELECTRICAL EQUIPMENT FOR
HLARAAN | STA, MOHICA AND T(LING OPF3 UNDER PACXAGE 37

SECTION Vil - SCHEDULE OF REQUIREMENTS VIP2Z143250
SECTION VIl - SCHEDULE OF REQUIREMENTS
{BID PRICE SCHEDULE)
BPS.2 - Breakdown of Prices
2 X 25 KW TIKLING DIESEL POWER PLANT
« |UNIT PRICE FOR GGODS AND RELATED SERVICES TO BE SUPPLIED | UNIT PRICE FOR GGODS AND RELATED SERVICES TOTAL PRICE
FROM ABROAD 7O BE SUPPLEED FROM WITHIN THE PHILIPPINES
' L I . Impo Duties & | Value Adkied Tax . Value Added
'm Dascription of Work of QTY-UNIT Und Prica of other Levies | and other Taxes |19 Transeoty UndPricoof | oy e 1) ocal Transportfom | Forax Local Curancy
No, Q | Gooda or from Port o Goods of ; Portion (Phi., Peso}
. ¥nposed by Phi. | impeaad by Pra. " Tazes mposed | Piani to Delivery Site Currency
D | Foragn Currancy Delivery Sie Senvices ves, {{F+G*H) xC)or
. e Gan Gon Rty y| ompasay | by PraGow (Phd, Pesa) (EXC} (e S+KI X C)
{Phi. Peso) {PM. Paso} . Peso . {Phi, Peso)
(A) {B) (C) (D} u (F) {Q) {H) (1} (J) (R) (L) {M)
D. JOTHER ELECTRICAL WORKS
Generalur Condral and Prolection Panel completa wim e tequited malering, mondoning. ounln)l: | 2 Sets
devkes, hranizing, circult braaker, g iala and ather as d ib
D.1 [in the Tachnical Specificationa, Tachnkcal Data Sheet and o3 shown on the Bid Drawings including Instaliaton
worka in he containerized canirol coam
D2 |Fuse Drconnect Swich wih Lightning Arrester Combination complote wxh Lha required fuse link, brackats and 1 Lot
sccassonas in accardance with the Technical Spacifications, Technical Data Sheets and as shown on the B
| Drawings including installation works
240V Main Distribution Panel, € late with al| Y n with the b drawings, 184
o3 ical specifications and technical dals sheets nchuding installation worky
|Powor, Contol & & Cables completa with tha required BCCeRI0NAY K7 Cabing warks 1D nierface] 1 Lot o
04 ho supplied aquipment 1 the 240V un as described i the Technksl Spedficatons, Techncal Data Sheet
© |and a3 shown on the Bid Drowings mchadng nstallation works
0.5 |Elactrical Conduk System complote wih the required frgs and othef accessones for cablng works asl 1 Lot
[deserbesd n the Technical Specfcatons and Techncal Data Sheets ma shown on the Bid Drawings incluting
msialation works.
Bus (e ieh ination kil and othor s as desaded in T4 x 1 Lot
De Specifications, Technical Data Shest and as shown on Ihe Bid Dawings Including installation warka
‘| Grounding System complote with the required g ing grid quis bonding riser, hormk 110t
07 walding materials, test pd, ground rods and other 05 as ln tha Tachaical fHicatons and
" |Technical Data Shests 23 shown on the Bid Drawings including instaltation works
"7 | Dismantling and Storaga of tha axiatng 25KVA, 240V/7.9TKV, 1-Phasp, 60 HZ Teansk p T Lot o
oM (5] am:ulnd Fusn Dmnnm Swilch wilh L-gmmg Asmresier Comblnation, power cables, canduits and othot
: asd n T ons and as shawn on tha Bid Drawings
o 0' Luminares Inciuding pawer cables and other fftings for tha New Hazardous Waste Starage Facty 3| 1 Lot
—duscibed in Technical Spocdicatians and as shown an the Bid Drawings includng instaltation works.
SUB-TOTAL D Amount i Words)
E.  |CNIL WORKS AND ARCHITECTURAL WORKS
€1 |Site Davalopmant
E.L.1 [Ewth Works o
a.|Gravel Surfacing {Generalor Sel Arsa) 54 _cum.
E.12 |Dranaga System/Appurienances
a [Orain Pt ] 20  oos
b.|Pipas (LPVC) 10.0 lm.
E2 (Dasign and Construet {including anchor bolta and other relevand accessoties shown in the Bid
Drowlings)
a.|Concrete foundation for 2x25 kW Gonsats including drain dich and all other ralnvam dems shown in tho - 1 ot
draing
E.) |Oitwr Structures and Facllities
a.|Hazardous Waste Storege Faciky {2.2mx1.7m) 1.0 oL
b.[Quard Post{1.5mx1.5m) 1.0 tat
<.|Day Tank Support 1.0 ot N
d.|150mm Zacalo Wall for Gensot Arsa 13 Lm.
SUB-TOTAL E Asmonnt in Words)
Hatas Fnuammudmmmmumumﬁmmmnm Coda Country of Organ
Imere i a ascrepancy on the awmd ameng e techncdl provisicn and Schadh/s cf Requinamants (SOR), SOR shal preved. | |
* Buiders ehal entar a coda rapresenting e Country of Oogn of ali X masnas and | 1 |
o+ Costol sqpemant, Frighf ingurmncs, 4 up P part ot enty. Ralar b T3
"+ UntPres £or Lo Transparteion. ruwsance and oher 1cal osis incdental b deivary of Ha qoocs Fom e Phl por ef enty I nal cakvery 32
Namg of Fum , Name and Signature of Authorized Representative Designaton
NATIDNAL POWER CORPORATION w VB8PS (MW}2



B0 BOCUMENTS SUPFLY, DELIVERY. INSTALLATION, TEST AMD COMMSSIONING OF 4190 kW & 7123 k¥
MOOULAR DIESEL GERERATING SETS AND ASSOCIATED ELECTRICAL EQUIPMENT FOR
HILABAAN , STA WONCA AND TIKLING DPPa LINDER PACKAGE 7

SECTION VU - SCHEQULE OF REQUIREMENTS VRP22Z143YS4
SECTION VIl - SCHEDULE OF REQUIREMENTS
(BID PRICE SCHEDULE)
BPS.2 - Breakdown of Prices
2 X 25 KW TIKLING DIESEL POWER PLANT
« [UNIT PRICE FOR GOODS AND RELATED SERVIGES TO BE SUPPLIEO| UNIY PRICE FOR GOODS AND RELATED SERVICES TOTAL PRICE
FROM AHROAD TO BE SUPPLIED FROM WITHIN THE PHAPPINES
o Dascription of Work or Malarl arveunm [ S unpsol L e yn | o Teanspore| uniPrca ot Toxsnd ot |Locat Transportfrom | Forex Loeal Curency
0. O |Goods of Senicos. from Pod o Goods or ? Portion (Phi. Pesa}
D | Foreign Currancy Imposod by Phi, | Imposed by Phi. Dslivery Ste Services Taxes imposod P!a::‘m Oelivery Ske | Cumency ((F+G+H} 2 C) ar
£ (r Gout, Gont ~~{(Phi. Paso) (Ph2. Peso) by Phd, Govt, (Phi. Pesa) {(ExC) {{I+ oK} X C)
{Phi. Peso) (Phi, Peso) {PhE. Psa)
(8) {c) D) {€) {F) {G) {H) [T 1) (K) (5] M)
——
SPARE PARTS AND SPECIALFSTANDARD TOOL
MECHANICAL
Spara Parts por Unkt of 26 kW Diesal Ganset During 1ha Warranty Period {-4.3: Part ii - Tachnicel Data
Sheats, Machanical Worka of Lhe Technlcal Specification)
3.|Ar Fiter Element (6 p ) 2l
b.|Lubo O Fitsr {30 peadai 2 kts
¢.{Fual FRter Element {15 p ) 2 lots
d.|Water Fiter Elemant, {8 pcaislre) 2 oty
___.a|Fan@en (3 pesiniza) 2o —
f.|Altamator Beit {3 peaaize) 2 ots _
@.]Coolant (4 Gallon) 2 los
h|Eg spares o be d durrg the perf test 2 kts
L{Owher spare parts Ry Pt 2 kis
"F.12 [ Spara Parts per Total Unhs of 20 KW G ng Suts § and Delivered (M-4.5: Part B+ Technical
Data Shaets, Mechanical Works of tha Technlcal Spaciflcation)
Y Injector A biy ’ 2 P& -
_ biTopC ing KA 15 .
5. Actuator 1 Set
__ @]Jacket Water Pump Repair Ki 1 St __
" o.|Luba 01 Pump Repar Ka 1 Sel
. [|FanAdeptor & ing Bearing 2 Sels
| _@|Rocker Gear Covar Gaskat 12 Pes — _ S
_ b Themostat e 1 Sot
~ Ti/LubOtPump Swheh ] 1 Set _
i.|Hat Water Temp. Swich 18
&.| Turbocharger Repoir Kd “Tisat
1.| Exhaust Manfold Boliow 1 Set T |- .
___m.|magnetic Prkup 1 Pa. —
n.|Other sparw parts racammended by Manufacturer 1 Lat
F.1.3 |Manf: a SpaclayStandand Tools o ) __
3.1 | StandardrSpacial Tools per Tolal Unita G to be Supplad and Oselivared (M-5.3: Part - .
Tothnical Data Shosts, Mechanical Works of the Technlcal Spacification)
Porable [T of e} 7 Pr . 18GB (1x16GB) DDR4 2668 k2, 256 GB PCle Nvis - -
SSD -1TB SATA S400RPM 2 5° Inch, 137.15.87 mon €20 & wxh the laest wnu Windows operating
system compatbla wth menudacturersor Supplier’'s sofy ) peeded n g e genset control
ad samng (complete wth lcansod CO-ROM drive dongles of gnnsat Corol systom) and olsctmnicdigral 1 Sot
Qoverning system includng other diglal that require exclusiva prog from the Manuf:
andior Supplier wih ltee updala throughout the opefatng INa f the genset
b.|Onher dard bbals ded by the Manuf 1 Lot
F.1.).2|SPARE PARTS IE-&I'I of Part U+ Tachnical Data Sheet, Electrical Waorka of the Technlcal Spaclfications)
a.|Generalor Circutt Braaker for G. Control and P ion Panel of 25 kW D/Q Set 1 Set
b.|GCFPP ModuleiConlroller with mstallod software for 25 kY D/G Set 1Sot =
¢.[Automati Votlage Regulalor [AVR) far 25 kV¥ D/G 9et 1 Sel
d. |Rotating/Rewolving Diodes for 25 kW D/G Sel 3 Sat
SUB-TOTALF (Amaunt in Words)
Holsw  Find detvery e of al equipmenymalonsls shal be al tha plant wts 5laed akave Code Country of Grigin
W b s a & onthe bay Among the ischrical srovison and Sche el of Requiements (SOR), SOR vhat preval. ( { |
* Bidcars shad entar a cove nmunmqmmrpﬂ&w af ol \mporsad aquivmant. Maknals and acce110nss | { | |
¢ Castol eqapment Fagit nsrance, k. v o Pl portof enty. Rafe b ITB
494 Und Pres for Local Transpariaton. naurance and oter keal casts nodental I defvery 0f 1o oot Torm the Pri ponof enyy © {nal dedvery 1
Name of Firm Name and Sigr of Auth Rep i Dasignation
i! VILAPS (M)}

NATIORAL POWER CORPORRTIGN



BI0 DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONNG OF 4r%) bW & 128 kW
MOOULAR DIESEL GENERATING SETS AND ASSOCIATED ELECTRICAL EQUIPMENT FOR

HIABRAN | STA, LIONICA AND TILING OPPe UNDER PACKAGE 37

SECTION VI - SOHEDULE OF REGLIREMENTS VisP22714335e
SECTION VIl - SCHEDULE OF REQUIREMENTS
(BID PRICE SCHEDULE)
BPS.2 - Breakdown of Prices
2 X 25 KW TIKLING DIESEL POWER PLANT
« |UNIT PRICE FOR GO0DS AND RELATED $ERVICES TO HE SUPPLIED| UNIT PRIGE FOR GOODS AND RELATED SERVICES TOTAL PRXCE
FROM ABROAD TG BE SUPPLIED FROM WITHIN THE PHALIPPINES
X e e Pra Impot Dubes & | Yaluo Added Tax . Vatue Added
N.m D of Work or Materlak QTY.- UNIT Una of othoc Lavies | and other Tares { 063 Transpor | Und Pricaol | o o o | o Transport from Farax Local Currency
0. 0 | Goods o Servicea m ) ena. | from Porm Goods or T o | Plan evory ST c Portion (Phi, Peso)
D | Foreign Currency | ‘MPORI LY P, [ imposed by Phl. | 1 oro sae Sarvicss @x03 kmpos: w DelovorySta | - Cumtency | * e /ot xChor
° i Gowt. Govt ~+(Phi. Paso) | (Phd, Pesa) | DYPH:Gov “"{Ph. Peso) {ExC) {(i+J1G 5C)
{Phi. Peso) {Pni. Paso) - ' (Phil. Paso)
) (8) () o) {E) (F) (G) {H) 1)) [£)] (K) L) [10)]
G. |MISCELLANEGUS WORKS ——
Q.1 |Job Site > with all the Y and peripharals, spare { tools,
instalialon and testing for tha proper o and mal In d. with he Spocificaliona
and Technlcal Datn Shoata for tha provision of the following:
1 Lol
a) Construction Camoraa (2 Seis), complote wikh tho requlred aceossorios und paripherals; and,
&) SDHC Mamory Cards, complela with tha toquirnd storage capacly and 3pares: and,
<) Alkaline Battenas, complsie with the required quantiies and spares.
G.2 |Tagging and/or Labels for Equipmnnl, Valves, Piping. ¢ and s fxing 03 a3 d in the
bid doctum onts or shown on Lha drawings. 1 Lot
@3 |Painting for Fuel O3 Ppng & Equmm Viater Peing, Wasto O Pipng. ke associatod watvos, fnng: -
PP nhd other 0 Wuch-up for facwry pIinted equy and 34 1 Lot
in the technical specdicaliona or shown on ho dmms
G4 c«mmmmmmomlmntuumnpcwmunwmmwmmmmmum -
& trained by the genset s or his Jrstrbutor incd ! Lot
TG § [Conduct Testng & Commusaning ind. te3t & othec sanacoa a3 descroed i tho tachvical
specficatany. 1 Lot
G
SUB.-TOTAL T i Worde
| ] GRAND TOTAL {Amoun In Worda) | | '
Nates  Fi v ulnofal ShAITe ot the dlant sita sta'ad above Code CM&‘_I
If tworoia 4 enthe balwoan of aman the tachnical provion and Scha cube of R (SOR, SOR [ ]
1 Bidders enal ntor & cade roprarenting the County af Orlan of 41 imporiad aqu matenaly and [ | | )

++ Coglof equoment, Felpht, niwance, st up t Pht portolanky. Rofor!n 1
44 UnitPce for Local Transportabon, insurante and othor kocal costs Insidental o dalvory of tha foods kom e Phil port of enby ta frial dolvery mis

Name of Firm

NATICKAL POWER CCRPURATION

Name and Signature of Authorized Reprasentative

Deslgnation

VILBPS w4



BID DOCUMENTS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4XS50 KW & 2X25 KW MODULAR
DIESEL GENERATING SETS AND  ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPPs UNDER PACKAGE 37

VisP22Z1432Se

SECTION ViIII

BIDDING FORMS

NATIONAL POWER CORPORATION



8ID DOCUMENTS

SECTION VII| - BIDDING FORMS

SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4 X 50KW & 2 x 25KW MODULAR
DIESEL GENERATING SETS AND ASSQCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPP UNDER PACKAGE 37

VisP22Z1432Se

SECTION VIl - BIDDING FORMS

NPCSF-GOODS-01

NPCSF-GOODS-02

NPCSF-GOODS-03

NPCSF-GOODS-04
NPCSF-GOODS-05
NPCSF-GOODS-06a
NPCSF-GOODS-06b
NPCSF-GOODS-06¢
NPCSF-GOODS-07
NPCSF-GOODS-08
Sample Form

Sample Form

TABLE OF CONTENTS

Checklist of Technical and Financial Envelope
Requirements for Bidders

List of all Ongoing Government & Private Contracts
Including Contracts Awarded but not yet Started

Statement of the bidder's Single Largest Completed
Contract (SLCC) similar to the contract to be bid

Computation of Net Financial Contracting Capacity (NFCC)
Joint Venture Agreement

Form of Bid Security : Bank Guarantee

Form of Bid Security : Surety Bond

Bid Securing Declaration Form

Omnibus Sworn Statement (Revised)

Bid Letter

Bank Guarantee Form for Advance Payment

~ Certification from DTl as Domestic Bidder

NATIONAL POWER CORPORATION



BID DOCUMENTS SUPPLY, DELIVERY, [NSTALLATION, TEST AND
COMMISSIONING OF 4 X 50KW & 2 x 25KW MODULAR
DIESEL  GENERATING SETS AND  ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPP UNDER PACKAGE 37

SECTION VIIl - BIDDING FORMS VisP22Z21432Se

Standard Form No: NPCSF-GOODS-01

Checklist of Technical & Financial Envelope Requirements for Bidders

A. THE 1°7 ENVELOPE (TECHNICAL COMPONENT) SHALL CONTAIN THE FOLLOWING:
1. ELIGIBILITY DOCUMENTS
a. (CrLass A)

> Any of the following:

* PhilGEPS Certificate of Registration and Membership under Platinum Category in
accordance with Section 8.5.2 of the IRR:

OR:

® The following updated and valid Class “A” eligibility documents enumerated under “Annex
A’ of the Platinum Membership:

" Registration Certificate from the Securities and Exchange Commission (SEC) for
corporations, Department of Trade and Industry (DTI) for sole proprietorship, or
Cooperative Development Authority (CDA) for cooperatives;

" Mayor's/Business permit issued by the city or municipality where the principal place of
business of the prospective bidder is located, or the equivalent document for Exclusive
Economic Zones or Areas.

In cases of recently expired Mayors/Business permits, it shall be accepted together
with the official receipt as proof that the bidder has applied for renewal within the period
prescribed by the concerned local government unit, provided that the renewed permit

shall be submitted as a post qualification requirement in accordance with Section 34.2
of the Revised IRR of RA 9184.

¥ The prospective bidder's audited financial statements, showing, among others, the
prospective bidder’s total and current assets and liabilities, stamped “received” by the
BIR or its duly accredited and authorized institutions, for the preceding calendar year
which should not be earlier than two (2) years from the date of bid submission,

* Tax clearance per Executive Qrder 398, Series of 2005, as finally reviewed and
approved by the BIR or as stated under GPPB NPM-039-2014, for Non-Resident
Foreign Corporation (NRFC) and Non-Resident Alien Not Engaged in Trade or
Business (NRANETB), a Delinquency Verification Certificate may be submitted as a
form of Tax Clearance;

OR:

* A combination thereof

Statement of all its ongoing government and private contracts if any, whether similar or not
similar in nature and complexity to the contract to be bid (NPCSF-GOODS-02)

» The Statement of the bidder's Single Largest Completed Contract (SLCC) similar to the
contract to be bid, and whose value, adjusted to current prices using the Philippine Statistics
Authority (PSA) consumer price index, must be at least 50% of the ABC (NPCSF-GOODS-03)
complete with the following supporting documents:

1. Contract/Purchase Order
2. Certificate of Acceptance; or Certificate of Completion; or Official Receipt (O.R); or Sales
Invoice

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

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

Page 1 of 3

This Checkiist of Requirements shall be provided to prospechve suppliers/contractors including alf forms. Suppliers/contraciors are
encouragad to consult this checkiist before submitting their proposals on the deadline for the submission and receipt of offers.
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Standard Form No: NPCSF-GOODS-01

> Duly signed computation of its Net Financial Contracting Capacity (NFCC) at least equal to the
ABC (NPCSF-GOODS-04) or a Committed Line of Credit (CLC) at least equal to ten percent
(10%) of the ABC, issued by a Universal or Commercial Bank; !f 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.

(CLASS B)
For Joint Venture (if applicable), any of the following:

v

® Valid Joint Venture Agreement (NPCSF-GOODS-05)
OR

® Notarized statements from all the potential joint venture partners stating that they will enter
into and abide by the provisions of the JVA, if awarded the contract

» Certification from the relevant government office of their country stating that Filipinos are
allowed to participate in their government procurement activities for the same item/product (For

foreign bidders claiming eligibility by reason of their country's extension of reciprocal rights to
Filipinos)

2. Technical Documents

» Bid Security, any one of the following:

® Bid Securing Declaration (NPCSF-GOODS-06¢)
OR

® Cash or Cashier's/Manager’s check issued by a Universal or Commercial Bank — 2% of
ABC;

OR

® Bank draft/guarantee or irrevocable letter of credit issued by a Universal or Commercial
Bank: (NPCSF-GOODS-06a) - 2% of ABC;

OR

@ Surety Bond callable upon demand issued by a reputable surety or insurance company
(NPCSF-GOODS-06b) - 5% of ABC, with
" Certification from the Insurance Commission as authorized company to issue surety

» Duly signed, completely filled-out and notarized Omnibus Sworn statement (Revised) (NPCSF-
GOODS-07), complete with the following attachments:

© For Sole Proprietorship:

® Special Power of Attorney

¢ For Partnership/Corporation/Cooperative/Joint Venture:

® Document showing proof of authorization {e.g., duly notarized Secretary’s Certificate,
Board/Partnership Resolution, or Special Power of Attorney, whichever is applicable)

> Drawings & Documents to be submitted with the Bid, Sections M-1.0 to M-3.0, Annex A.1 for
Mechanical Works and Sections E-1.0 and E-2.0 for Electrical Works, Section VI — Part |l
Technical Data Sheets;

Page 2 of 3

This Checklist of Requirements shall be provided to prospective suppliers/contractors including all forms, Suppliers/contractors are
encouraged to consult this checklist before subrnitting their proposals on the deadfine for the submission and receipt of offers.
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Standard Form No: NPCSF-GOODS-01

> Complete eligibility documents of the proposed subcontractor, if any

B. THE 2"° ENVELOPE (FINANCIAL COMPONENT) SHALL CONTAIN THE FOLLOWING:

> Duly signed Bid Letter indicating the total bid amount in accordance with the prescribed form
(NPCSF-GOODS-08)

> Duly signed and completely filled-out Schedule of Requirement (Section Vii) indicating the unit
and total prices per item and the total amount in the prescribed Price Schedule form.

» For Domestic Bidder claiming for domestic preference:

* Letter address to the.BAC claiming for preference

* Certification from DT} as Domestic Bidder in accordance with the prescribed forms provided

CONDITIONS:

1.

Each Bidder shall submit one copy of the first and second components of its Bid. NPC may request additional hard copies
and/or efectronic copies of the Bid. However, failure of the Bidders to comply with the said request shall not be a ground for
disqualification,

In the case of foreign bidders, the eligibility requirements under Class ‘A" Documents {except for Tax Clearance} may be
substituted by the appropriate equivalent documents, if any, issued by the country of the foreign bidder concerned. The
eligibility requirements or statements, the bids, and all other documents fo be submitted fo the BAC must be in English. If the
eligibility requirements or statements, the bids, and all cther documents submilted to the BAC are in foreign language other
than English, it must be accompanied by a transiation of the documents in English. The documents shal be translated by the
relevant foreign govemment agency, the foreign govemment agency authorized lo translate documents, or a registered
translator in the foreign bidder's country; and shall be authenticated by the appropriate Philippine foreign service
establishment/post or the equivalent office having jurisdiction over the foreign bidder’s affairs in the Philippines.

These documents shall be accompanied by a Swomn Statement in a form prescribed by the GPPB staling that the documents
submitted are complete and authentic copies of the original, and all statements and information provided therein are true and
correct. Upon receipt of the said documents, the PhilGEPS shall process the same in accordance with the guidelines on the
Government of the Philippines — Official Merchants Registry (GoP-OMRY}.

A Bidder not submitting bid for reason that his cost estimate is higher than the ABC, is required to submit his Jetter of non-
participation/regret supported by comesponding detailed estimates. Failure to submit the two (2} documents shall be
understood as acts that tend to defeaf the purpose of public bidding without vafid reason as stated under Section 9, 1.(i} of the
revised IRR of R.A. 8184,

Page 3 of 3

This Checkiist of Requirements shall be provided to prospective suppliers/contraclors including alf forms. Suppliers/contractors are
encouraged (o consult this checkiist before submitting their proposals on the deadline for the submission and receipt of offers.
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SECTION VIl - BIDDING FORMS VisP22Z1432Se
Standard Form Number: NPCSF-GQODS-02
List of All Ongoing Government and Private Contracts Including Contract Awarded But Not Yet Started
Business Name
Business Address
Bidder's Role a. Date Awarded
a. Cwner's Name b. Date Started Value of Outstanding
Nanpw:)%L?gr;lsrtacU b. Address Nature of Work . % ¢. Date of Completion or Works / Undelivered
) _ c. Telephone Nos. Description Contract Duration/ Date Portion
of Delivery .
Govermment
Private
Total Cost

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

Note : This statement shall be supparted with the following documents for all the contract(s) stated above which shali be submitted during Post-qualification:

1. Contract/Purchase Order andfor Notice of Award
2. Certification coming from the project owner/ctient that the performance is satisfactory as of the bidding date.

Submitted by

{Printed Name & Signature}

Designation
Date




SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 4 X 50KW & 2 x 25KW
MODULAR DIESEL GENERATING SETS AND ASSOCIATED ELECTRICAL EQUIPMENT FOR
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BID DOCUMENTS

SECTION Vill - BIDDING FORMS VisP22Z714325e

Standard Form Number: NPCSF-GO0DS-03

The Statement of the bidder’s Single Largest Completed Contract (SLCC) similar to the contract to be bid

Business Name

Business Address
r's Role
a. Owner's Name Ul a.Amount at Award a.Date Awarded
Name of Contract b. Address Nature of Work . % b.Amount at Completion b. Contract Effectivity
c. Telephone Nos, Description c.Duration c. Date Completed

Notes: 1. The bidder must state only one (1) Single Largest Completed Contract (SLCC) simitar to the contract to be bid.
2. Supporting documents such as Contract/Purchase Order and any of the following: Certificate of Acceptance; or Certificate of Completion; or Officiat Receipt (O.R); or
Sales Invoice for the contract stated above shall be submitted during Bid Opening.

Submitted by

{Printed Name & Signature}

Designation
Date
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Standard Form Number: NPCSF-GOODS-04

NET FINANCIAL CONTRACTING CAPACITY (NFCC)

A. Summary of the Supplier's/Distributor's/iManufacturer's assets and liabilities on the basis
of the income tax return and audited financial statement for the immediately preceding
calendar year are:

Year 20__

Total Assets

Current Assets

Total Liabilities

Current Liabilities

Net Worth (1-3)

Net Working Capital (2-4)

ARl Pl B B

B. The Net Financial Contracting Capacity (NFCC) based on the above data is computed
as follows:

NFCC = [(Current assets minus current liabilities) x 15] minus the value of all
outstanding or uncompleted portions of the projects uncer ongoing contracts,

including awarded contracts yet to be started coinciding with the contract for this
Project.

NFCC =P

Herewith attached is certified true copy of the audited financial statement, stamped

“RECEIVED” by the BIR or BIR authorized collecting agent for the immediately preceding
calendar year.

Submitted by:

Name of Supplier / Distributor / Manufacturer

Signature of Authorized Representative

Date :
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Standard Form Number: NPCSF-GCODS-05

JOINT VENTURE AGREEMENT

KNOW ALL MEN BY THESE PRESENTS:

That this JOINT VENTURE AGREEMENT is entered into by and between:

, of legal age, (civil status) . authorized representative of
and a resident of

-and -~

, of legal age, (civil status) , authorized representative of
a resident of

That both parties agree to join together their capital, manpower, equipment, and other
resources and efforts to enable the Joint Venture to participate in the Bidding and Undertaking of
the hereunder stated Contract of the National Power Corporation.

NAME OF PROJECT CONTRACT AMOUNT

That the capital contribution of each member firm:

NAME OF FIRM CAPITAL CONTRIBUTION

1. R

2. R

That both parties agree to be jointly and severally liable for their participation in the
Bidding and Undertaking of the said contract.

That both parties agree that and/or shall
be the Official Representative/s of the Joint Venture, and are granted full power and authority to
do, execute and perform any and all acts necessary and/or to represent the Joint Venture in the
Bidding and Undertaking of the said contract, as fully and effectively and the Joint Venture may
do and if personally present with full power of substitution and revocation.

That this Joint Venture Agreement shall remain in effect only for the above stated
Contract until terminated by both parties.

Name & Signature of Authorized Name & Signature of
Representative Authorized Representative
Official Designation Official Designation
Name of Firm Name of Firm
Witnesses
1. 2.
[Jurat

[Format shall be based on the fatest Rules on Notarial Practice]

Standard Form Number: NPCSF-GOODS-06a
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FORM OF BID SECURITY (BANK GUARANTEE)

WHEREAS, (Name of Bidder) (hereinafter called “the Bidder") has
submitted his bid dated (Date) for the [name of project] (hereinafter called “the
Bid").

KNOW ALL MEN by these presents that We (Name of Bank) of
{Name of Country) having our registered office at

(hereinafter called “the Bank” are bound unto National Power Corporation (hereinafter called “the
Entity”) in the sum of famount in words & figures as prescribed in the bidding documents] for
which payment well and truly to be made to the said Entity the Bank binds himself, his
successors and assigns by these presents.

SEALED with the Common Seal of the said Bank this day of 20

THE CONDITIONS of this obligation are that:

1) if the Bidder withdraws his Bid during the period of bid validity specified in the Bidding
Documents; or

2) if the Bidder does not accept the correction of arithmetical errors of his bid price in
accordance with the Instructions to Bidder; or

3} if the Bidder, having determined as the LCB, fails or refuses to submit the required tax
clearance, latest income and business tax returns and PhilGEPs registration certificate
within the prescribed period; or

4) if the Bidder having been notified of the acceptance of his bid and award of contract to
him by the Entity during the period of bid validity:

a) fails or refuses to execute the Contract; or
b) fails or refuses to submit the required valid JVA, if applicable; or

c) fails or refuses to furnish the Performance Security in accordance with the
Instructions to Bidders;

we undertake to pay to the Entity up to the above amount upon receipt of his first written
demand, without the Entity having to substantiate its demand, provided that in his demand the
Entity will note that the amount claimed by it is due to the occurrence of any one or combination
of the four (4) conditions stated above.

The Guarantee will remain in force up to 120 days after the opening of bids or as it may be

extended by the Entity, notice of which extension(s) to the Bank is hereby waived. Any demand
in respect of this Guarantee should reach the Bank not later than the above date.

DATE SIGNATURE OF THE BANK

WITNESS SEAL

(Signature, Name and Address)
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Standard Form Number: NPCSF-GOODS-06b

FORM OF BID SECURITY (SURETY BOND)

BOND NO.: DATE BOND EXECUTED:
By this bond, We (Name of Bidder) (hereinafter called “the Principal”) and (Name
of Surety) of (Name of Country of Surety) , authorized to

transact business in the Philippines {hereinafter called “the Surety”) are held and firmly bound
unto National Power Corporation {(hereinafter called “the Employer™) as Obligee, in the sum of
(amount in words & figures as prescribed in the bidding documents), callable on demand, for the
payment of which sum, well and truly to be made, we, the said Principal and Surety bind
ourselves, our successors and assigns, jointly and severally, firmly by these presents.

SEALED with our seals and dated this day of 20
WHEREAS, the Principal has submitted a written Bid to the Employer dated the day of
20 , for the {hereinafter calied “the Bid").

NOW, THEREFORE, the conditions of this obligation are:
1) if the Bidder withdraws his Bid during the period of bid validity specified in the Bidding
Documents; or

2) if the Bidder does not accept the correction of arithmetical errors of his bid price in
accordance with the Instructions to Bidder; or

3) if the Bidder, having determined as the LCB, fails or refuses to submit the required tax
clearance, latest income and business tax returns and PhilGEPSs registration certificate
within the prescribed period; or

4} if the Bidder having been notified of the acceptance of his bid and award of contract to
him by the Entity during the period of bid validity:

d) fails or refuses to execute the Contract; or

e) fails or refuses to submit the required valid JVA, if applicable; or

f} fails or refuses to fumish the Performance Security in accordance with the
Instructions to Bidders:

then this obligation shall remain in full force and effect, otherwise it shall be null and void.
PROVIDED HOWEVER, that the Surety shall not be:

a) liable for a greater sum than the specified penalty of this bond, nor

b) liable for a greater sum that the difference between the amount of the

said Principal’s Bid and the amount of the Bid that is accepted by the
Employer.
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Standard Form Number: NPCSF-GQODS-06b
Page 2 of 2

This Surety executing this instrument hereby agrees that its obligation shall be valid for 120
calendar days after the deadline for submission of Bids as such deadline is stated in the

Instructions to Bidders or as it may be extended by the Employer, notice of which extension(s) to
the Surety is hereby waived.

PRINCIPAL SURETY
SIGNATURE(S) SIGNATURES(S)
NAME(S) AND TITLE(S) NAME(S)

SEAL SEAL
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Standard Form No: NPCSF-GOQODS-06¢

REPUBLIC OF THE PHILIPPINES )
CITY OF } 8.S.

BID-SECURING DECLARATION

SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 4 X 50KW & 2 x
25KW MODULAR DIESEL GENERATING SETS AND ASSOCIATED ELECTRICAL
EQUIPMENT FOR HILABAAN, STA. MONICA AND TIKLING DPP UNDER PACKAGE 37,

To:

VisP22Z14325e

National Power Corporation
BIR Road cor. Quezon Ave.
Diliman, Quezon City

:'/We1, the undersigned, declare that:

20

1.

2.

3.

I/We understand that, according to your conditions, bids must be supported by a Bid
Security, which may be in the form of a Bid-Securing Declaration.

I/We accept that: (a) //we will be automatically disqualified from bidding for any
contract with any procuring entity for a period of two (2) years upon receipt of your
Blacklisting Order; and, (b) //we will pay the applicable fine provided under Section 6
of the Guidelines on the Use of Bid Securing Declaration, within fifteen (15) days
from receipt of the written demand by the Procuring Entity for the commission of acts
resulting to the enforcement of the Bid Securing Declaration under Sections 23.1 (b),
34.2, 40.1 and 69.1, except 69.1 (f) of the IRR of R.A. 8184; without prejudice to
other legal action the government may undertake.

I/We understand that this Bid-Securing Declaration shall cease to be valid on the
following circumstances:

(a) Upon expiration of the bid validity period, or any extension thereof pursuant to
your request;

(b) 1 am/we are declared ineligible or post-disqualified upon receipt of your notice
to such effect, and (i) //we failed to timely file a request for reconsideration or (ii)
l/we filed a waiver to avail of said right;

(c) {am/we are declared as the bidder with the Lowest Calculated and Responsive
Bid, and //we have furnished the performance security and signed the Contract.

IN WITNESS WHEREOF, //we have hereunto set my hand this day of
at , Philippines.

{Name and Signature of Bidder's Representative/
Authorized Signatory]
[Signatory’s legal capacity}
Affiant
[Jurat]

{Format shalf be based on the latest Rules on Notarial Practice]

! gefect one and delete the other. Adopt same instruction for similar terms throughout the document.
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Standard Form No: NPCSF-GOODS-07

Omnibus Sworn Statement (Revised)

REPUBLIC OF THE PHILIPPINES )
CITY/MUNICIPALITY OF ) S.S.

AFFIDAVIT

I, [Name of Affiant], of legal age, [Civil Status], [Nationality], and residing at [Address of Affiant],
after having been duly sworn in accordance with law, do hereby depose and state that;

1.

[Select one, delete the other:]

[If a sole proprieforship:] | am the sole proprietor or authorized representative of [Name of
Bidder] with office address at [address of Bidder];

[If a partnership, corporation, cooperative, or joint venture:] | am the duly authorized and
designated representative of [Name of Bidder] with office address at [address of Bidder];

{Select one, delete the other:]

{If a sole proprietorship:] As the owner and sole proprietor, or authorized representative of
[Name of Bidder], | have full power and authority to do, execute and perform any and all acts
necessary to participate, submit the bid, and to sign and execute the ensuing contract for
[Name of the Project] of the [Name of the Procuring Entity], as shown in the attached duly
notarized Special Power of Attorney;

{If a partnership, corporation, cooperative, or joint venture:] | am granted full power and
authority to do, execute and perform any and all acts necessary to participate, submit the bid,
and to sign and execute the ensuing contract for [Name of the Project] of the [Name of the
Procuring Entity], as shown in the attached [state title of attached document showing proof of
authorization (e.g., duly notarized Secretary’s Certificate, Board/Partnership Resolution, or
Special Power of Attorney, whichever is applicable;)];

[Name of Bidder] is not “blacklisted” or barred from bidding by the Govermment of the
Philippines or any of its agencies, offices, corporations, or Local Government Units, foreign
government/foreign or international financing institution whose blacklisting rules have been
recognized by the Government Procurement Policy Board, by itself or by relation,
membership, association, affiliation, or controlling interest with another blacklisted person or
entity as defined and provided for in the Uniform Guidelines on Blacklisting;

Each of the documents submitted in satisfaction of the bidding requirements is an authentic
copy of the original, complete, and all statements and information provided therein are true
and correct;

[Name of Bidder] is authorizing the Head of the Procuring Entity or its duly authorized
representative(s) to verify all the documents submitted:;

-[Select one, delete the rest:}

[If a sole proprietorship:] The owner or sole proprietor is not related to the Head of the
Procuring Entity, members of the Bids and Awards Committee (BAC), the Technical Working
Group, and the BAC Secretariat, the head of the Project Management Office or the end-user
unit, and the project consultants by consanguinity or affinity up to the third civil degree;



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND

COMMISSIONING OF 4 X 50KW & 2 x 25KW MODULAR
DIESEL GENERATING SETS AND ASSQCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPP UNDER PACKAGE 37

SECTION Vill - BIDDING FORMS VisP22Z714325e

10.

IN

{If a partnership or cooperative:] None of the officers and members of [Name of Bidder] is
related to the Head of the Procuring Entity, members of the Bids and Awards Commitiee
{BAC), the Technical Working Group, and the BAC Secretariat, the head of the Project
Management Office or the end-user unit, and the project consultants by consanguinity or
affinity up to the third civil degree;

{If a corporation or joint venture:] None of the officers, directors, and controlling stockholders
of {Name of Bidder] is related to the Head of the Procuring Entity, members of the Bids and
Awards Committee (BAC), the Technical Working Group, and the BAC Secretariat, the head
of the Project Management Office or the end-user unit, and the project consultants by
consanguinity or affinity up to the third civil degree;

[Name of Bidder] complies with existing labor laws and standards; and

[Name of Bidder] is aware of and has undertaken the responsibilities as a Bidder in
compliance with the Philippine Bidding Documents, which includes:

Carefully examining all of the Bidding Documents;

b. Acknowledging all conditions, local or otherwise, affecting the implementation of the
Contract;

¢. Making an estimate of the facilities available and needed for the contract to be bid, if
any; and

d.  Inquiring or securing Supplemental/Bid Bulletin(s) issued for the {Name of the Project].

[Name of Bidder] did not give or pay directly or indirectly, any commission, amount, fee, or
any form of consideration, pecuniary or otherwise, to any person or official, personnel or
representative of the government in relation to any procurement project or activity.

In case advance payment was made or given, failure to perform or deliver any of the
obligations and undertakings in the contract shall be sufficient grounds to constitute criminal
liability for Swindling (Estafa} or the commission of fraud with unfaithfulness or abuse of
confidence through misappropriating or converting any payment received by a person or
entity under an obligation involving the duty to deliver certain goods or services, to the
prejudice of the public and the government of the Philippines pursuant to Article 315 of Act
No. 3815 s. 1930, as amended, or the Revised Penal Code.

WITNESS WHEREOQF, | have hereunto set my hand this __ day of __, 20 at
, Philippines.

[insert NAME OF BIDDER OR ITS AUTHORIZED
REPRESENTATIVE]
{insert signatory’s legal capacity]
Affiant

[Jurat]

[Format shall be based on the latest Rules on Notarial Practice]
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Standard Form No: NPCSF-GOODS-08
BID LETTER

Date:

To: THE PRESIDENT
National Power Corporation
BIR Road cor. Quezon Ave.
Diliman, Quezon City

Gentlemen:

Having examined the Bidding Documents including Bid Builetin Numbers finsert
numbers] , the receipt of which is hereby duly acknowledged, we, the undersigned, offer to
perform SUPPLY, DELIVERY, INSTALLATION, TEST AND COMMISSIONING OF 4 X 50KW &
2 x 25KW MODULAR DIESEL GENERATING SETS AND ASSOCIATED ELECTRICAL
EQUIPMENT FOR HILABAAN, STA. MONICA AND TIKLING DPP UNDER PACKAGE 37 (
VisP22Z1432Se} in conformity with the said Bidding Documents for the sum of ftota Bid amount in
words and figures] or such other sums as may be ascertained
in accordance with the Schedule of Prices attached herewith and made part of this Bid.,

We undertake, if our Bid is accepted, to supply and deliver the goods and perform other
services, if required within the contract duration and in accordance with the scope of the contract
specified in the Schedule of Requirements and Technical Specifications.

if our Bid is accepted, we undertake to provide a performance security in the form,
~ amounts, and within the times specified in the Bidding Documents.

We agree to abide by this Bid for the Bid Validity Period specified in Bid Documents and it

shall remain binding upon us and may be accepted at any time before the expiration of that
period.

Until a formal Contract is prepared and executed, this Bid, together with your written
acceptance thereof and your Notice of Award, shall be binding upon us.

We understand that you are not bound to accept the Lowest Calculated Bid or any Bid you
may receive,

We certify/confirm that we comply with the eligibility requirements pursuant to the Bidding
Documents.

We likewise certify/confirm that the undersigned, ffor sofe proprietorships, insert: as the owner

and sole proprietor or authorized representative of fNams of 8idder] has the full
power and authority to participate, submit the bid, and to sign and execute the ensuing contract,
on the latter's behalf for the [Mame of Project] of the National Power Corporation fror
partnerships, corporations, cooperatives, or joint ventures, insert: is granted full power and authority by the
[Name of Bidder] to participate, submit the bid, and to sign
and execute the ensuing contract on the latter's behalf for [Name of Project] of the

National Power Corporation.

We acknowledge that failure to sign each and every page of this Bid Letter, including the
attached Schedule of Requirements (Bid Price Schedule), shall be a ground for the rejection of
our bid.

{name and signature of authorized signatory} {in the capacity off

Duly authorized to sign Bid for and on behalf of

{name of bidder]
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SECTION VIl - BIDDING FORMS VisP22214328¢e

Bank Guarantee Form for Advance Payment

To: THE PRESIDENT
National Power Corporation
BIR Roead cor. Quezon Ave.
Diliman, Quezon City

[name of Contract]

Gentlemen and/or Ladies:

In accordance with the Advance Payment Provision, of the General Conditions of Contract,
fname and address of Supplier] (hereinafter called the “Supplier”) shall deposit with the
PROCURING ENTITY a bank guarantee io guarantee its proper and faithful performance
under the said Clause of the Contract in an amount of famount of quarantee in fiqures and words].

We, the fname of the universal/commercial bank], as instructed by the Supplier, agree
unconditionally and irrevocably to guarantee as primary obligator and not as surety merely,
the payment to the PROCURING ENTITY on its first demand without whatsoever right of
objection on our part and without its first claim to the Supplier, in the amount not exceeding
famount of quarantee in fiqures and words].

We further agree that no change or addition to or other modification of the terms of the
Contract to be performed thereunder or of any of the Contract documents which may be
made between the PROCURING ENTITY and the Supplier, shall in any way release us from

any liability under this guarantee, and we hereby waive notice of any such change, addition,
or modification.

This guarantee shall remain valid and in full effect from the date the advance payment is

received by the Supplier under the Contract and until the Goods are accepted by the
PROCURING ENTITY.

“Yours truly,

Signature and seal of the Guarantors

{name of bank or financial institution]

{address]

[date]



BID DOCUMENTS SUPPLY, DELIVERY, INSTALLATION, TEST AND
COMMISSIONING OF 4 X 50KW & 2 x 26KW MODULAR
DIESEL GENERATING SETS AND ASSOCIATED
ELECTRICAL EQUIPMENT FOR HILABAAN, STA. MONICA
AND TIKLING DPP UNDER PACKAGE 37

SECTION Vill - BIDDING FORMS VisP22214328e

CERTIFICATION AS A DOMESTIC BIDDER

This is to certify that based on the records of this office, (Name of Bidder) is

duly registered with the DTl on

This further certifies that the articles forming part of the product of (Name of Bidder)

which arefis {Specity) . are substantially composed of

articles, materials, or supplies grown, produced or manufactured in the Philippines. (Please

encircle the applicable description/s).

This certification is issued upon the request of (Name of Person/Entity) in

connection with his intention to participate in the bidding for the (Name of Project)

of the National Power Corporation (NPC).

Given this __ day of 20__ at , Philippines

Name

Position

Department of Trade & industry
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LATEST EDITION OF THE AUt CODE.

5. ALL STRUCTURAL STEEL SHALL
CONFORM TO SPECIFICATIONS FOR
AJSESTEEL WHILE ALL ANCHOR BOLTS
TO A325 SPECIFICATIONS

6. ALL CONNECTIONS SHALL BE WELDED
IN ACCORDANCE WITH THE AMERICAN
WELDING SOCIETY.

7. WORK THIS DRAWING WTH
ARCHITECTURAL DRAWNGS.
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NOTES:

1. AL DIMENSIONS ARE IN MILUMETERS UNLESS
OTHERWISE SPECIFIED.

2. MINMUM COMPRESSIVE STRENGTH OF CONCRETE
SHALL BEf'c = 20,7 MPg AT 28 DAYS PERIOD.
REINFORCING STEEL BARS SHALL CONFORM TO THE
LATEST REQUIREMENTS OF THE PHNS FOR OEFORMED
STEEL BARS GRADE 275.

2. ALL ASPECTS OF CONSTRUCTION AND OETAIUNG
OF REINFORCEMENTS SHALL BE IN ACCORDANCE
WTH THE LATEST EDITION OF THE ACI COCE.

3. AL STRUCTURAL STEEL SHALL CONFORM TO
SPECIFICATIONS FOR A3GSTEEL WHILE ALL ANCHOR
BOLTS TO A325 SPECIFICATIONS

4, ALL CONNECTIONS SHALWL BE WELOED iN
ACCORDANCE WITH THE AMERICAN WELDING

SOCIETY.
5. WORK THIS DRAWING WiTH ARCHITECTURAL DRAWINGS.
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DRAWING NO.

TikDPP-BDM-17.001

TikbPP-BDM-17.002

Sta.DPP-BDM-17.001

Sta.DPP-BDM-17.002

HilDPP-BDM-17.001

HilDPP-BDM-17.002

Pkg37-BDM-17.001

Pkg37-BDM-17.002

Pkg37-BDM-17.003

Pkg37-BDM-17.004

Pkg37-BDM-17.005

TITLE

PLANT LAYOUT
(2 X 25 KW TIKLING DPP)

EQUIPMENT AND PIPING LAYOUT
(2 X 25 KW TIKLING DPP)

PLANT LAYOUT
(2 X 50 KW STA. MONICA DPP)

EQUIPMENT AND PIPING LAYOUT
(2 X 50 KW STA. MONICA DPP)

PLANT LAYOUT
(2 X 50 KW HILABAAN DPP)

EQUIPMENT AND PIPING LAYOUT
(2 X 50 KW HILABAAN DPP)

FUEL OIL FILLING SYSTEM
P & | DIAGRAM

TYPICAL DOMESTIC WATER SYSTEM AND OIL WATER
LINE

1000 L. FUEL OIL DAY TANK
(TYPICAL FOR ALL GENSETS)

GENERATOR SET WEATHER PROOF ENCLOSURE
(TYPICAL FOR ALL GENSETS)

LOCAL INSTRUMENT PANEL
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NOTES:

e

No

THIS DRAWNG 1S FOR BIDDING PURPOSES ONLY,

ALL DIMENSIONS ARE IN WRLIMETERS UNLESS OTHERWMSE SPECIFIED.

THIS DRAWING SHOWS THE ARRANGEMENT OF EQUIPMENT T0 BE
SUPPUED/CONSTRUCTED BY THE SUPPLIER WHICH INQLUDES 2 X S0 KW
MOOULAR GENSET, DAY TANKS, FUEL OIL AND WATER SUPPLY UNES,
WASTE OR DRAMN LNE,

THE SUPPLIER SHALL BE RESPONSIBLE FOR VERIFYING AT SITE THE
MEASUREMENTS/RFORMATION OR DATA SHOWH ON THIS DRAWNG
INCLUDING  AFFECTED CIMIL  STRUCTURES/FACIUTES. THE EQUIPMENT
SHALL BE ADWSTED 1O SUIT ACTUAL SITE CONDITIONS. FINAL
ARRANGEMENT OF EQUIPMENT WMAY BE RE—ARRANGED BY THE SUPPUER
SUBJECT 1O REVIEW/APPROVAL OF NPC  DURING  PROJECT
IMPLEMENTATION.THE SUPPLIER SHALL SUBMIT DESIGN CALCULATIONS AND
FOUNDATION DETAILS FOR ALL EQUIPMENT AND CIVL STRUCTURES TO 8E
SUPPLED/CONSTRUCTED UNDER THIS SCOPE FOR APPROVAL OF NPC

WINMUM DEPTH OF EMBEDDED PIPE SHALL BE NOT LESS THAN 300 MM
IN OPEN GROUNDS AND 400 MM UNDER ROADWAYS, FOR PIPE THAT
CROSSES ROADWAY, PIPE SLEEVES OF STEEL MATERIALS OR RSC SHALL
BE PROVIDED.

EMBEDOED FUEL O PIPE SHALL BE PANTED/APPLES WITH TAPE
WRAPPING IN ACCORDANCE WTH THE YECHNICAL SPECIFICATION.

WORK THIS DRAWNG WITH APPUCABLE CIVIL AND ELECTRICAL DRAWNGS.
ALL OTHER WORKS, MATERIALS AND SERWICES SHALL BE IN ACCORDANCE
WATH THE REQUIREMENTS SPECIFED IR THE TECHNICAL SPECIFICATION.

LEGEND:

~ PROPOSED LOCATION OF EQUIPMENT/FACIUTIES
[ - BXSYING EQUIPMENT/STRUCTURES

WT ~ WATER TANK

OWS - DL-WATER SEPARATOR

DT ~ DAY TANK

DP — DRAIN PIT

CCPP — GENERATOR CONTROL AND PROTECTION PANEL
DWL - DOMESTIC WATER UNE

OWL — DIL-WATER LINE

FOL = FUEL OIL LINE

ROL — RETURN OIL LINE

® - TRANSFORUER
ol — MAN DISTRIBUTION PANEL

—
e
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!
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FUTURE FOST

FOR INSTALLATION TO\
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2F0-042
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FUEL OIL HAND PUMP

50 L/MIN

50 MM#, 3 M LONG FO201PMP

FLEXIBLE HOSE

L
SUCTION TUBE

0.80-METER FLANGED PIPE:
FOR FUTURE INSTALLATION
OF FLOWMETER

N 2F0-32-001

2F0-32-002

® @

2F0-003

DAY TANK NO. 2

1000 LITERS

X

FO201TNK

-

Lo 1 2F0=20-0047Y |

Y

|
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4

2F0-15-005

DL

250-004
(w/ Lock})

)¢

M

FO202FLT

*FD RETURN

DRAIN

2FQ-32-006

2F0-20-003

OVERFLOW

GENSET NO. 2
DG201DSL

-

N FOZOIRLT

| —0.80—METER FLANGED PIPE
FOR FUTURE INSTALLATION

OF FLOWMETER

PIPE DESIGNATION LEGEND:

NOTES:

i.
2,

3.

PROVIDED;
. LEVEL SWITCH FOR HIGH AND LOW

ALL DIMENSIONS ARE IN MILUMETERS UNLESS OTHERWISE SPECIFIED.
ELEVATION OF DAY TANK SHALL NOT BE LESS THAN THOSE INDICATED ON RELEVANT
CML QRAWINGS, BUT WAY BE ADJWUSTED/ANCREASED TO CONFORM WITH THE ENGINE

REGUIREMENTS PER MANUFACTURER'S RECOMMENDATION;
FUEL CiL PIPES SHALL CONFORM TO ASTM A 53 GRADE 8, SEAMLESS AND SCHEDULE 40.

SIZE OF FUEL PIPES TO/FROM THE ENGINE MAY BE REWSED TC CONFORM WITH THE
REQUIREMENTS SUBJECT TO NPC APPROVAL:

. VALVES 65 MM@ AND LARGER SHALL BE CAST IRON, FLANGED ENDS, OSY OR RISING

STEM. CLASS 150. VALVES 50 MM@ AND BELOW SHALL BE CAST BRONZE, FLANGED OR
SCREWED ENDS, RISING STEM, CLASS 150;

FUEL OIL PIPES WHICH ARE BURIED UNDERGROUND SHALL BE APPUED WATH 1MM MINIMUM
THICKNESS OF TAPE WRAPPING APPLIED SPIRALLY WTH OVERLAP OF 50X OR APPROVED
EQUIVALENT. FOR PIPES THAT. CROSSES ROADWAYS, PIPE SLEEVE OF GALVANIZED STEEL

WATERIAL OR RSC SHALL BE 7

LEVEL ALARM SHALL BE FROVIDED AND TO SE
MOMITORED AT THE GENERATOR CONTROL & PROTECTION PAMEL LOCATED AT THE
CONTROL ROOM;

. HAND PUMP SHALL HAVE CAPACITY DF NOV LESS THAN 50 UTERS PER MINUTE O 10M

DISCHARGE HEAD, DOUBLE ACTING ROTARY TYPE, HEAVY DUTY CAST IRON CONSTRUCTION
WITH BRASS (NTERNALS WTH EASY CLEAN WRE SCREEN, EASY DISPENSING THROUGH
SYNTHENIC RUBBER MOSE, WATH TELESCOPIC SUCTION TUBE, ADWSTED TO T SOMM
DIAMETER 10 210 UTERS DRUM. THE SUPPLY SHALL INCLUDE RUBBER HOSE NOT LESS
THAN 50MM DIAMETER AND 3 METERS LONG, REINFORCED WITH SPIRAL-PUED SYNTHENC
FABRIC WMITH WRE HELIX COMPLETE CONNECTION ACCESSORIES AT BOTH ENDS;

FINAL DETAILS AND ADJUSTMENTS SHALL BE DONE IN THE FIELD 8Y THE SUPPUER
DURING INSTALLATION;

., THE SUPPLIER SHALL SUPPLY FLEXIBLE HOSE NOT LESS THAN 50 MM @ AND 3 METERS

LONG FITTED WTH STEEL PIPE NOT LESS THAN S0 MM & FOR HANDUING FUEL OL FROW
A 210 L DRUM AND FLANGE CONNECTON AT F.0. TRANSFER PUMP SUCTION. THE
FLEXIBLE HOSE SHALL BE MADE OF SYNTHETIC RUBBER TUBE, REINFORCED WTH
SPIRAL-PLIED SYNTHETIC FABRIC WITH WIRE HELIX; AND

10.THE DIAGRAM SHOWN IS TYPICAL FOR EACH UNIT. THE TAG NO. SHOWN ARE FOR UNIT

NO. 2. TAG NUMBERS OR SPIN FOR UNIT 3 SHALL BE THE SAME AS UNIT 2 EXCEPT FOR
UNIT NUMBER, EX. DG301DSL, DG4OIDSL, 3F0-001, 4F0-001.

LFGEND:

w— = MAIN UKNE

<] - GATE VALVE (NORMALLY OPEN)

P4 - GATE VALVE (NORMALLY CLOSE}

DG - ctose vave

@ — LEVEL SWTCH (HICH AND LOW LEVEL ALARM)

(0 - oo

—é—{ - ALTER

[—1} - 8unD FLANGE

WOMNK. PPE ST {R)
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NOTES:

5. ALL OWENSIONS ARE (N MUUMETERS UMLESS OTHERWSE
SPECIFIED.

2, FINAL PIPING ARRANGEMENT SHALL DE COORDINATED AND
FINALIZED WATH SPUG DURING SITE VISIT/NSPECTION TO SUIT
ACTUAL CONDITIONS.

3. AL PIPING, PIPE FITTNGS AND SUPPORTS, VALVES AND OTHER

dOLVHV IS
d3LVM 0

ACCESSORIES REQUIRED SHALL BE SUPPLIED, INSTALLED AND
AP TO EXISTING TESTED BY THE CONTRATOR INCLUDING THE REQUIRED
WATER LINE EXCAVATION AND BACKFILLING WORKS,
5. DOMESTIC WATER PIPING AND FIFINGS SHALL BE MADE OF
DW-020-~00% UNPLASTICIZED POLYMNLY CHLORIDE(uPVC) SCHEDULE 80 OR
< CLASS 150 CONFORUING TO ASTM D-1784 OR APPROVED
DW-001 EQUIVALENT (EXCEPT OTHERWSE SHOWN).
- 5. WATER SYSTEM PIPE SHAW CENERALLY BE INSTALLED
> S UNDERGROUND MO LESS THAN 300MM DEPTH.
=3 S 5. AL UPVC/PE PIPE DIMENSIONS SHOWN ARE N NOMNAL
= < DIAMETER (MM} MTH THE FOLLOWING EQUIVALENTS: -
=Y BOWM {3") = 9OMM OUTSIDE DIAMETER {0.D.)
TAP TO EXISTING o = o &~ 40MM {1 1/27) = 50MM QUTSIDE DIAMETER (0.D.)
DIL- WATER LINE bS] S 32UM (1 1/47) = 40uM D.D.
- & 250 (1°) = 324M 0.
- 1008 uPVC OWL Z 100¢ uPVC OWL S 3-2:: ((15,/;.)) = %:uu: gg
% : % b 7. THS DRAWING IS FOR BIDDING PURPOSES ONLY.
- ~
oP oP LEGEND
—_— N LNE
DX] [GATE VALVE (HORMALLY OPEN)
D  [Rebucer
— o~
o -t
w O
Za Z 0
— S —
() = O
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L (9]
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NOTES:
1. THIS DRAWNG (S FOR BIDDING PURPOSES ONLY:

50 Wd SNOZAE FOR LEVEL SWTCH 50 MM » NOZZXE WTH
(FOR HGH AMD LOW LEVEL ALKB)—— 1200 CAP FOR SOMONG 2 ALL DMENSIONS ARE (N KILLWETERS LNLESS OTHERWSE SPECIED;
3 ELEVATION OF DAY TANK SHALL NOT BE LESS THAN THOSE INDICATED
A ON RELEVANT CIVLL DRAWNGS, BUT MAY BE ADWSTED/INCREASED T0
eﬁ_ﬁ‘_’ /| % ooy CONFORM WTH THE ENGINE REQUIREMENTS PER MANUFACTURER'S
w o RECOMMENDATION:
&?_"“' 4 500 ¢ KAHOLE WTH 4 THE TANK SHALL BE SHOP-FABRICATED, RECTANGULAR MADE OF
\_““u 32 @ PPE VY ASTV A 35 OR APPROVED EQUAL WITH MINUWAM THOQESS OF 5 uid,
o0 5 FPE Vo1 WIH INTCROR AND EXTERIOR COATNG TO CONFORM WITH THE
. TEQMCAL SPECFICATIONS CLAUSE GW~11.3;
cumm ST s BT S axs L ey & Eﬁ;mmmmmaemm WM FUEL DAY
N 5 LIRS GRADUATOR N S LTRS. GRADUATOH 6 LEVEL SWTCH FOR HICH AND LOW LEVEL ALARM SHALL BE PROVIDED
o ANO 70 BE MOMTORED AT THE CENERATOR CONTROL & PROTECTION
| L4 <] PANEL LOCATED AT THE CONTROL ROOM; AND
(;;‘-l';"!:a—/ overRLON I wET PE 7. OVERFLOW PIPE (329} SHALL SE AT LEAST 300WM ABOVE GROUND.
{204 B PPE)
{RETURN FUEL 00
BROKZE CATE BRONZE GATE Fr )
VALE ((50) e L o0 W (0~ |
\ﬂ.:;, FROM GENSET
—GATE VALVE -
” R | [t o e 1
| VAVE WH 0K OUT oo b BRONZE CATE YRM
N
HAND AP
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ISOMETRIC VIEW

LEFT SIDE VIEW
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RIGHT SIDE VIEW

NO
1

TES:
THE ENCLOSURE SHALL HAYE THE FOLLOWING FEATURES:
1.1 LESS THAN 85 dBA SOUNO PRESSURE LEVEL AT 1 WMETER FROM ANY POINT OF THE
ENCLOSURE.
1.2 2mm WINMUM THICKNESS OF WALL/ROOF ENCLOSURE
1.3 STAMLESS BOLTS AND MINGES
.4 CAN WMTHSTAND 250 KPH WIND VELOOITY AND/OR AS SPECIFIED IN THE LATEST EDITION
OF HATIONAL STRUCTURAL CODE OF THE PHIUPPINES,
THE SUPPLIER SHALL SUBMIT DRAWMNG DETALS OF THE ENCLOSURE FOR NPC REVIEW AND
APPROVAL.
THE MONITORING/CONTROL POINTS AT MOMTORING PANEL SHOWN HEREIN ARE KINIWUM
REQUIREMENTS, ADDITIONAL MONTORING POINTS AND ITS ARRANGEMENT MAY BE PROVIOED
AND ARRANGED PER MANUFACTURER'S STANDARD SUBJECT TO NPC APPROVAL.
RAN TEST EQUIVALENT TO 100MM PER HOUR SHALL BE CONDUCTED 10 ENSURE THAT RAIN
WATER IS PREVENTED FROM ENTERING YHE ENCLOSURE,
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NOTES:

1
2
3

. THIS ORAWING IS FOR BIDDING PURFOSES ONLY.

ALL DIMENSIONS ARE IN MILUMETERS UNLESS OTHERWSE SPECIFIED.

, FINAL EG.IIPHEHTIC’.BLE TRAY/PIPING/TME—DFF STRUCTURES ~ AND

ARRANGEMENT SHALL BE COORDINATED AND FINALIZED WITH SPUG DURING
SITE VISITANSPECTION TO SUIT ACTUAL CONDINONS,

ALL EQUIPMENT, PIPING SUPPORTS AND FITTINGS, VALVES AND OTHER
ACCESSORIES AND REQUIRED ICAVANON AND BACKFILLING WORKS AND
INTERCONNECTION WTH THE EXISTING PIPING SYSTEM, ke. FUEL, WASTE OL
AND COOUNG SYSTEM SHALL BE SUPPUED. INSTALLED, TESTED AND
COMMISSIONED BY THE SUPPUER,

THE SUPPLER SHALL SUBMIT DESIGN CALCULATIONS AND FOUNDATION
DETALS FOR ALL EQUIPMENT TO BE SUPPUED UNDER THIS SCOPE FOR
APPROVAL OF NPC. THE DXMENSIONS SHOWN MAY BE ADJUSTED BASED ON
THE ACTUAL DIMENSIONS OF THE EQUIPMENT TO BE SUPPUED BY THE

SUPPLIER.

MINIMUM DEPTH OF EMBEDDED PIPES SHALL KOT BE LESS THAR 3O0MM IN

OPEN GROUNDS AND 400MM UNDER ROADWAYS FOR PIPES THAT CROSSES

ROAOWAYS, PIPE QEEVE OF STEEL MATERIAL OR RSC SHALL BE PROVIDED.
FUEL O PIPE IF NECESSARY SHALL BE PAINTEDWRAPPED WIH

. EMBEDDED
TAPE WRAPPING OR APPROVED EQUIVALENT @ ACCORDANCE WITH THE

TECHNICAL SPECIFICATION,

VERIFY THE EXSTNG PIPELINES FOR MATERIALS, SZES AND OTHER
INFORMATION OF THE PIPING SYSTEM FOR THE INTERCONNECTION OF THE
NEW PIPING SYSTEM TO THE EXISTIG FUEL OIL, WASTE O AND DOMESTIC
WATER SUPPLY UINES DUAING SITE INSPECTION. THE SUPPUER SHALL
SUBMIT PIPNG ARRANGEMENT SUBJECT FOR NPC APPROVAL.

. WORK THIS DRAWMNG WITH RELEVANT CIVIL AND ELECTRICAL DRAWNGS.

LEGEND:
~ PROPOSED LOCATION OF EQUIPMENT/FACILITIES

1 - £0STING £QUIPMENT/STRUCTURES
WT - WATER TANK
OWS — OIL-WATER SEPARATCR
DT - DAY TANK
DP — DRAW PIT
L~ PERIMETER LIGHT
TP~ TRANSFORMER PAD
GCPP ~ GENERATOR CONTROL AND PROTECTION PANEL
GF = GUARD POST
HWS — HAZARD WASTE STORAGE

" (%)) NATIONAL POWER CORPORATION
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NOTES:

THIS DRAWNG IS FOR BIODING PURPOSES ONLY,

ALL DIMENSIONS ARE IN MILUMETERS UNLESS QTHERWISE SPECIFIED.

THIS DRAWING SHOWS THE ARRANGEMENT OF EQUIPMENT T0 BE
SUPPUED /CONSTRUCTED BY THE SUPPLIER WHICH IRCLUDES 2 X 50 KW
MODULAR™ GENSET, DAY TANKS, FUEL DIL ANG WATER SUPPLY LINES,
WASTE OR DRAIN LINE.

THE SUPPUER SHALL BE RESPONSIBLE FOR VERIFYING AT SITE THE
MEASUREMENTS ANFORMATION OR DATA SHOWN ON THIS DRAWNG
INCLUDING  AFFECTED CIML  STRUCTURES/FACIUTIES. THE EQUIPMENT
SHALL BE ADWSTED 7O SUIT ACTUAL SITE CONDITIONS. FINAL
ARRANGEMENT OF EQUIPMENT MAY BE RE-ARRANGED BY THE SUPPUER
SUBKCT TO REVIEW/APPROYAL OF NPC  DURIRG  PROECT
IMPLEMENTATION.THE SUPPLIER SHALL SUBMIT DESIGN CALCULATIORS AND
FOUNDATION DETAILS FOR ALL EQUIPMENT AND CIVR STRUCTURES 70 8E
SUPPUED/CONSTRUCTED UNDER THIS SCOPE FOR APPROVAL OF NPC

MINIMUM DEPTH OF EMBEDDED PIPE SHALL BE NOT LESS THAN 300 MM
IN OPEN GROUNDS AND 400 MM UNDER ROADWAYS. FOR PIPE THAT
CROSSES ROADWAY, PIPE SLEEVES OF STEEL MATERIALS OR RSC SHALL
BE PROWIDED.

EMBEDDED FUEL Ol PIPE SHALL BE PAINTED/APPUES WITH TAPE
WRAPPING N ACCORDANCE WMTH THE TECHNICAL SPECIFICATION.

WORK THIS DRAWNG WITH APPUICABLE OV AND ELECTRICAL DRAWNGS.
ALL OTHER WORKS, MATERIALS AND SERVICES SHALL BE IN ACCORDANCE
WATH THE REQUIREMENTS SPEQIFIED IN THE YECHNICAL SPEGIFICATION.

LEGEND:

~ PROPOSED LOCATION OF EQUIPMENT/FACILITES
[ ~ EXISTING EQUIPMENT/STRUCTURES
FOL = FUEL Ot UNE
OwL - COMESTIC WATER LINE
OWL = OIL WATER LINE
ROL - RETURR OIL LINE
OWS = OIL WATER SEPARATOR
OT = DAY TANK
OP - ORAIN PIT
GCPP — GENERATOR AND CONTROL PROTECTION PANEL
TP~ TRANSFORMER PAD
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NOTES:

1. THIS DRAWING IS FOR BIDDING PURPOSES ONLY.

2. ALL DIMENSIONS ARE IN MILUMETERS UNLESS DTHERWSE SPECIFIED.

3. FINAL EQUIPMENT/CASLE TRAY/PIPING/TAKE-OFF STRUCTURES AND
ARRANGEMENY SHALL BE COORDINATED ANC FINAUZED WITH SPUG
DURING SITE VISIT/INSPECTION TO SUIT ACTUAL CONDITIONS.

4, ALL EQUIPMENT, FIPING SUPPORTS AND FITTINGS, VALVES AND
OTHER ACCESSORIES AND REQUIRED £XCAVATION AND BACKFILLING
WORKS AND INTERCOMNECTION WTH TRE EXISTING PIPING SYSTEM,
Le. FUE, WASTE OIL AND COOUNG SYSTEM SHALL BE SUPPUED,
INSTALLED, JESTED AND COMMISSIONED BY THE SUPPLIER.

5. THE SUPPLUER SHALL SUBMIT DESIGN CALCULATIONS  AND
FOUNDATION DETAILS FOR ALL EQUIPMENT TO BE SUPPLIED UNBER
THIS SCOPE FOR APPROYAL OF NPC, THE DIMENSIONS SHOWN MAY
BE ADJSTED SHASED ON THE ACTUAL DIMENSONS OF THE
EQUIPMENT TO BE SUPPLIED BY THE SUPPLIER.

6. MIN(MUM CEPTH OF EMBEDDED PIPES SHALL NOT BE LESS THAN
300MM IN OPEN GROUNDS AND 400MM URDER ROADWAYS FOR
PIPES THAT CROSSES RQADWAYS, PIPE SLEEVE OF STEEL MATERIAL
OR RSC SHALL BE PROVIDED.

7. EMBEDDED FUEL 0L PIPE IF  NECESSARY SHALL BE
PAINTED/WRAPPED WITH TAPE WRAPPING OR APPROVED EQUIVALENT
IN ACCORDANCE WATH THE TECHNICAL SPECIFICATION.

8 VERIFY TRE EXISTING PIPEUNES FOR MATERIALS, SIZES AND OTHER
INFORMATION OF THE PIPING SYSTEM FOR THE INTERCONNECTION OF
THE NEW PIPING SYSTEM TO THE EXISTING FUEL OIL, WASTE O AND
DOMESTIC WATER SUPPLY UNES DURING SITE INSPECTION. THE
%;PUER SHALL SUBMIT PIPING ARRANGEMENT SUBJECT FOR NPC

ROVAL.

9. WORK THIS DRAWNG WITH RELEVANT CIML AND ELECTRICAL

DRAWINGS.

LEGEND:

~ PROPQSED LOCATION OF EQUIPMENT/FACLITES
[3 - EXSTING EQUIPMENT/STRUCTURES
WI - WATER TANK
OWS — OL-WATER SEPARATOR
OT = DAY TANK
OP - DRAIN PIT
PL = PERIMETER LIGHT
TP - TRANSFORMER PAD
GCPP = GENERATOR CONTROL AND PROTECTION PANEL
GP — GUARD POST

HWS — HAZARD WASTE STORAGE
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PROECT: BUPPLY, DELIVERY, INSTALLATION. TEXT AND COMMIBSIONING OF 4250 kW |
4 245 W MODULAR DEESEL OEKERATING SETS AND ASIOCIATED)
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NOTES:

1
2.
3

o

THS DRAWNG IS FOR BIDDING PURPOSES ONLY.

ALL DIMENSIONS ARE IN MILUMETERS UNLESS OTHERWISE SPECIAED.

THIS DRAWMNG SHOWS THE ARRANGEMENT OF EQUIPMENT TO BE
SUPPLIED/CONSTRUCTED BY THE SUPPLER WHICH INCLUDES 2 X 50 KW
MODULAR GENSET, DAY TANKS, FUEL XL AND WATER SUPPLY LINES,
WASTE DR ORAIN UNE.

THE SUPPLIER SMALL BE RESPONSIBLE FOR VERFYWG AT QTE THE
MEASUREMENTSANFORMATION OR DATA SHOWN ON THIS DRAWNG
INCLUDING  AFFECTED CIWL STRUCTURES/FACIUNES. THE EQUIPRENT
SHALL BE ADWSTED TO SUIT ACTUAL SITE CONDITIONS. FINAL
ARRANGEMENT OF EQUIPMENT MAY BE RE-ARRANGED BY THE SUPPLIER
SUBECT TO REVEW/APPROYAL OF NPC  DURING  PROJECT
IMPLEMENTATION.THE SUPPLIER SHALL SUBMIT DESIGH CALCULATIONS AND
FOUNDATION DETAILS FOR ALl EQUIPMENT AND CIWIL STRUCTURES TO BE
SUPPLIED/CONSTRUCTED UNDER THIS SCOPE FOR APPROVAL OF NPC

MINIMUM DEPTH OF EMBEDOED PIPE SHALL BE NOT LESS THAN 300 WM
IN OPEN GROUNDS AND 400 MM UNDER ROADWAYS. FOR PIPE THAT
CROSSES ROADWAY, PIPE SLEEVES OF STEEL MATERIALS OR RSC SHALL
BE PROVIDED.

EMBEDOED FUEL O PIPE SHALL BE PAINTED/APPUES WATH TAPE
WRAPRING IN ACCORDANCE WTH THE TECHNICAL SPECIFICATION.

WORK THIS DRAWING WITH APPLICABLE CIVIL AND ELECTRICAL DRAWNGS.
ALL OTHER WORKS, MATERIALS AND SERVICES SHALL BE N ACCORDANCE
WTH THE REQUIREMENTS SPECIFIED IN THE TECHNICAL SPECIICATION.

LEGEND:

~ PROPOSED LOCATION OF EQUIPMENT/FACILITIES
[ - EXSTING EQUIPHENT/STRUCTURES
FOL — FUEL OIL LINE
DWL — DOMESTIC WATER UNE
OWL - OiL WATER LUNE
ROL — RETURM OIL LINE
OWS — OIL WATER SEPARATOR
BT = DAY TANK
DP — DRAN PIT
GCPP — GENERATOR AND COWTROL FPROTECTION PANEL
TP — TRANSFORMER PAD
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NOTES:

1. THIS DRAWING IS FOR BIDDING PURPOSES ONLY,

2. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWASE SPECIFIED.

3 FINAL EQUIPMENT/CABLE TRAY/PIPING/TAKE~OFF  STRUCTURES AND
ARRANGEMENT SHALL BE COORDINATED AND FINALIZED WITH SPUG DURING
SITE VISIT/INSPECTION 70 SUIT ACTUAL CONDITIONS.

4. ALL EQUIPMENT, PIPING SUPPORTS AND FITTINGS, VALVES AND OTHER
ACCESSORIES AND REQUIRED EXCAVATION AND SACKFILLNG WORKS AND
{NTERCONNECTION WITH THE EXISTNG PIPING SYSTEM, lLe. FUEL, WASTE
OlL AND COOUNG SYSTEM SHALL BE SUPPUED, NSTALLED, TESTED AND
COMMISSIONED BY THE SUPPLIER.

5. THE SUPPLER SHALL SUBMIT DESIGN CALCULATIONS AND FOUNDATION
QETAILS FOR ALL EQUIPMENT TD SE SUPPLIED UNDER THIS SCOPE FOR
APPROVAL OF NPC. THE DDMENSIONS SHOWN MAY BE ADJUSTED BASED ON
THE ACTUAL DIMENSIONS OF THE EQUIPMENT 70 8E SUPPLIED BY THE
SUPPLIER.

6. MINIMUM DEPTH OF ENBEDDED PPES SHALL NOT BE LESS THAN 300MM IN
OPEN GROUNDS AND 400MM UNDER ROADWAYS FOR PIPES THAT CROSSES
ROADWAYS, PIPE SLEEVE OF STEEL MATERIAL OR RSC SHALL BE
PROVIDED.

7. EMBEDDED FUEL OIL PIPE IF NECESSARY SHALL BE PANTED/WRAPPED
WTH TAPE WRAPPING OR APPROVED EQUIVALENT IN ACCORDANCE WITH
THE TECHNICAL SPECIFICATION.

8. VERIFY THE EXISTING PIPELNES FOR MATERIALS, SIZES AND OTHER
INFORMATION OF THE PIPING SYSTEM FOR THE INTERCONNECTION OF THE
NEW PIPING SYSTEM T0 THE EXISTING FUEL OIL, WASTE OIL AND DOMESTIC
WATER SUPPLY LINES DURING SITE INSPECTION. THE SUPPLIER SHALL
SUBKIT PIPING ARRANGEMENT SUBJECT FOR NPC APPROVAL

9. WORK THIS DRAWING WITH RELEVANT CIVIL AND ELECTRICAL DRAWINGS.

LEGEND:

« PROPDSED LOCATION OF EQUIPMENT/FACILITIES
[ - exdsTnNG sauwuan/smucruns%
WT — WATER TANK
OWS — GIL~WATER SEPARATOR
DT = DAY TARK
DP - DRAN AT
PL - PERMETER LIGHT
GCPP — CENERATOR CONTROL AND PROTECTION PANEL
(@ - TRANSFORMER
B ~ MAN DISTRIBUTION PANEL
G® - GUARD POST
HWS ~ HAZARD WASTE STORAGE
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NOTES:

1. THE ORAWING SHOWS TYPICAL REQUIREMENT FOR ENGINE
CONTROL AND MONITORING.

2. THE LOCATION AND CONFIGURATION OF THE LOCAL PANEL
AND ARRANGEMENT OF THE  MONITORING/METERING
INDICATORS SHALL BE MANUFACTURER STANDARD.

LOCAL CONTROL PANEL

INSTRUMENT PANEL

oo0

(METERING AND INDICATION)

1 ENGINE RPM METER

HOUR METER

[

BATTERY VOLT METER

S

WATER TEMPERATURE GAUGE

Ol TEMPERATURE GANGE

Ol PRESSURE GAUCGE

START BUTTCN

| ~N]ja |

INDICATING UGHT LOCAL

9 STOP BUTTON

ALTERNATOR }

gubll! |
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EW - ELECTRICAL DRAWINGS

DRAWING NO. TITLE
HIIDPP-BDE-17.001  SINGLE LINE DIAGRAM
HiiDPP-BDE-17.002 EQUIPMENT LAYOUT

HiIIDPP-BDE-17.003 DETAILS OF TAKE-OFF STRUCTURE

HIIDPP-BDE-17.004 CONDUIT LAYOUT

StaDPP-BDE-17.001  SINGLE LINE DIAGRAM
StaDPP-BDE-17.002 EQUIPMENT LAYOUT

StaDPP-BDE-17.003 DETAILS OF TAKE-OFF STRUCTURE
StaDPP-BDE-17.004 CONDUIT LAYOUT

TikDPP-BDE-17.001 SINGLE LINE DIAGRAM
TikDPP-BDE-17.002 EQUIPMENT LAYOUT

| TikDPP-BDE-17.003 SECTIONS AND DETAILS OF SWITCHYARD
— TikDPP-BDE-17.004 CONDUIT LAYOUT
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COPPER CONDKICTOR
1 = 30 mmd, 600Y THHN/THIN-2 1= 30 mmi, DOV THHN/THN =2
3 COPPER CONOUCTOR COPPER CONDUCTCR
/é‘}// /// 2 2
= / <0 (=]
NOTES: LEGENDS AND SYMBOLS: GENERATOR CONTROL & DIGITAL MULTI-POWER
NATIONAL POWER CORPORATION

1. THE SUPPUER SHALL PROVIDE PROTECTION MOGULE EQUIPPED - PROTECTION MODULE (GCPH) METER (DPM)

WTH THE ENGINE-GENERATOR PROTECTION AS SHOWN, FOS = FUSE DISCONNECT SWTCH AGHAM ROAD, DILIMAN QUEZON Ci7Y
2 TRIP AND FAULT ALARM/SIGNAL FROM THE GENERATOR LA — UGHINING ARRESTER [} — UNDER/OVER FREQUENCY RELAY w = WATT

TRANSFORMER SHALL BE INCLUDED IN THE ENCINE-GENERATOR ACSR — ALUMINUM CONDUCTOR STEEL REWFORNCED 59 —~ OVERVOLTAGE RELAY VA — VOLT-AMPERE
N m 5 *TE;L RATNGS MALDMG CREIT PROECTING (F CUF - CURRENT UMITING FUSE 50/51 — PHASE OVERCURRENT RELAY Vir =~ VOLT-AMPERE, REACTIVE HILARAAN , TA. MOMICA AND TIKLING. DPP3 UMDER PACKAGE T7

MCCB — MOLDED CASE CIRCUIT BREAKER SON/SIN — RESIDUAL OVERCURRENT RELAY Wh = WATT=HOUR LOCATION: BEOY. HILARAAN, DOLORES, EASTERN SANAR

a‘;ﬁ‘j@,&"’ TRANSFORMER SHALL BE OETERMINED BY THE o — uyn-ramo 51G  — CROUND OVERCURRENT RELAY VAh  — VA~HOUR -
4 AL THE EQUIPMENT TO BE SUPPUED SHALL BE TESTED ARD E- — CURRENT TRANSFORMER 51¥  — VOLVAGE RESTRAINED OVERCURRENT RELAY  VArh  — VA—HOUR SINGLE LINE DIAGRAM

PROVEN F'fSuSED IN ACCORDANCE TO THE REQUIREMENTS OF - — CORE BALANCE CURRENT TRANSFORMER 49 — ROTOR TEMPERATURE SENSOR Hz — FREQUENCY

SECTION W1 ~ TECHNICAL SPECIFICATIONS. L —EARDH / GROUND CONNECTION 46 — NEGATWE SEQUENCE CURRENT RELAY PF — POWER FACTOR
5. &ﬁlmNJNAH&FSN%A% n’l‘m?ﬁmmm :.gTEA ARE 32 — DIRECTIONAL PCWER RELAY PHASE ANGLE (VOLTAGE & CURRENT)
6. Ay |HERSNO- D T O A TR 27 - UNDERVDLTAGE RELAY UNE TO LNE VOLTAGES

. 12 OVERSPEED RELAY LINE TO NEUTRAL VOLTAGES

CONTROL  AND PROTECTION PANEL (GCPP) OUTUNE AND

CLAUSE EW-49 OF SECTON M1 — JECHNICAL SPECFICATIONS AUTOMATIC & WANUAL SYNCHRONIZNG FUNCTIOR UNE TO UINE CURRENTS

FOR THE MINIMUM REQUIREMENTS FOR THE GCPP. AUTORATIC & MANUAL LOAD SHARING FUNCTION LINE TO NEUTRAL CURRENTS
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NOTES:

1. THIS DRAWING IS FOR BIDDING PURPOSES ONLY. THE SUPPUER
f;;l&l.ow‘l' THE ACTUAL EQUIPMENT LAYOUT FOR NPC
VAL

2. FINAL LOCATIONS OF EQUIPMENT AND ACCESSORIES/
APPURTENANCES TQ  BE  SUPPLIED, INSTALED OR
CONSTRUCTED 8Y THE SUPPLIER SHALL BE CLOSELY
COORDINATED WATH SPUG  MANAGEMENT AND  PLANT
HEADS/PLANT IN CHARCE TO SUIT ACTUAL SITE CONDITIONS
PRIOR TO DELIVERY/INSTALLATION/ CONSTRUCTION FOR THE
TIMELY AND EFFICIENT SMPLEMENTATION OF THE PROJECT.

3. THE TRANSFORMER PAD SHALL BE DESIGNED BASED ON THE
ACTUAL DINENSION/WEGHT OF THE TRANSFORMER.

4, AL DOENSIONS WNOICATED ARE IN MILLMNEJERS UMNLESS
OTHERWSE SPECEFIED.

5. AL EQUPHENT IN THE SKADED AREA ARE EXISTING, AL
OTHER EQUIPMENTS ARE INCLUOED ON THE CONTRACT.

6, THIS ORAWMING SHALL BE WORKED WITH CIVML  AND
MECHANICAL WORKS BI0 DRAWNGS.

LEGEND:
() -~ OIESEL GENERATOR
@ - DAY TANK
@ - SINERATOR CONTROL AND PROTECTION PANEL
(ceep)

(D - GENERATOR TRANSFORMER
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THAT THE TEMSON ANCLE Wi NOT DE MORE THAN FIVE DECREES
(5 AS SHOWN,

3 AL EQUPMENT AND METAIC STRUCTURES SHAIL BE PROPERLY
GROUNEED. REFER TO PKCIE-BDE-17.003 FOR  GROUND

CONNETTION DETALS.

4. THIS DRAMNG SMALL BE WORKED WMTH {IVLL B DRAWNGS

ALL DUENSIONS ARE N WRLIMETERS LMLESS DTHERWMSE SPEGIFIED.
2 THE SUPPUER SHALL ADWIST THE DJISTNG BUS CORDUCTOR SUCH
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NOTES:

1. THIS DRAWNG IS FOR BIOONG PURPOSES ONLY. THE SUPPLER
SHALL OETERMMNE THE ACTUAL ROUTE OF CONDUAT RUN ANO SHALL
SUBAET THE LAYOUT FOR APPROVAL OF NPC

2. CONOUIT (WPVC) SIZES ARE AS FOLLOWS:

o Xmm®, 800V THHN/THIN-2 PONER CABLES — 40med WPVC
b. CONTROL & IWSTRUMENTATION CARLES — 20mmd wPVC
¢ V¥ XLPE POYER CABLES — 110mm@ uPVC

3 w&mm:mlmmmum

LEGEND:

@ - DST CONRATON
@ - 0AY TAK

CENERATOR CONTROL ANO PROTECTION PANEL

Q@ " o)

@ - CENERATOR TRANSFORMER
DP = DRAN PIT
ZZ2- WPV Conduit

CONCRETE WALK

GP HWS

o®

RC CANAL

PRAKCT: 20oULAR DI, QEMIRATIN BETS ANO ASIOCVTED

LOCATION: SAY. MILARAAN,

NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN QUEZON CITY

ROPLY, DELVERY, mm“mw“"”a
BLECTINCAL EOMPIENT PFOR
MRARALN , 67A. IONICA AMD TICLING DP9y UROER PACKAGE 37

CONDUIT LAYOUT
PILARAN DPF)

. wo. HIIDPP-BDE-17.004 |m %, VisP22214328e
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7m AWG, 15 bY ACSR”
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B—11/0 AWG. 1S WY A0SR
O e
e

15 &V, 10 Lt FOS
3 A FUSE L

3 = 30 rom’, tSY XLPE PONER CARE

1)

CONRATOR TRANSFCRMER
75 KA, S-PHAS
430 ¥ /13 4Y, 60 Kz

lN:!\Ai
=]

NOTES:

THE SUPPUER SHALL PROVIDE PROTECTION MOOULE EQUIPPED
WTE THE ENGNE-GENERATOR PROTECTION AS SHOWN.

TRIP AND  FAUWLT ALARM/SIGNAL FROM THE GENERATOR
TRANSFORMER SHALL BE INCLUDED IN THE ENGINE-GENERATOR

ALARM SYSTEM.
BURDENS AND RATINGS INCLUDING CIRCUT PROTECTIONS OF
NSTRIMENT TRANSFORMER SHALL BE OETERMINED BY THE

SUPPUER,
. ALL THE EQUIPMENT TO BE SUPPLED SHALL BE TESTED AND
PROVEN PASSED IN ACCORDANCE TO THE REQUIREMENTS OF
SECTION M1~ TECHNICAL SPECIFICATIONS,
AL, EQUIPMENT/MATERIALS DRAWN IN SHADED AREA ARE
EXSTING, ALL O ARE INCLUDED IN THE CONTRACT,
REFER 70 OWG, NO. PKG37-BOE-17.002 FOR THE GENERATOR
QUTUNE AND
CLAUSE EW- SPECIFICATIONS
FOR THE MINIMUM REQUIREMENTS FOR THE GCPP,

LEGENDS AND SYMBOLS:

FDS — FUSE DISCONNECT SWMTCH

LA ~— LIGHTNING ARRESTER

ACSR — ALUMINIAM CONDUCTOR STEEL REINFORNCED
TF = CURRENT LIMITING FUSE

MOCB ~ WOLDED CASE CIRCUTT BREAKER

MR — MULD-RATO
E=  — CURRENT TRANSFORMER
£~ ~— CORE BALANCE CURRENT TRANSFORMER

L —EARTH / GROUND CONNECTKN

et 1 /0 AXG, 15 &Y ACSR
1w
e S

(5 kY, {0 %A /DS

J A TUSE UG

3 - 30 mm?, 1Y XLPE PORER CADLE

CONRATCR TRAXSFCRMER
75 WA, I-PHASE
480 ¥ / 138 kY, 60 Hz

100 SA
4.830.5

1&5!&
20

IIRIIIIISY

2/0 AWG, 15 WV ACSR

797 %W / 240 Y, 60 H2

2

i

Z_ 2

5054

3 - 30 mend, 600V THIRN/THWN--2
COPPER CONIXCTOR

S0 kW DIESEL GENERATOR
430 ¥, 3-Phose,
€0 Kz, 0.8 PF

__‘\-wm‘.mmﬂm-z
COPPER CONDUCTOR

%

=

GENERATOR CONTROL &

DIGITAL. MULTI-POWER

PROTECTION MODULE (GCPM) METER (DPM) NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN QUEZON CITY

al — UNDER/OVER FREQUENCY RELAY w — WATT e e ]
pd = OVERVILTAGE RELAY va = VOLT-AMPERE AT, B D S MRATIN 13 00 ANSOCATED BLECTRCA. RN For
50/51 — PHASE OVERCURRENT RELAY VA = YOLT~AMPERE, REACTIVE MAASAAN , STA. SOMICA AMD TIRLING CFPs URCER PALKAGE 37
SON/S1N — RESOUAL QVERCURRENT RELAY wn — WATI-HOUR LOCATERE DRGY, BYA MOMICA, ORAS, EASTERN SAMAR
SIC = GROUND OVERCURRENT RELAY VAR — VA=HOUR EE
51¥  — VOLTAGE RESTRANED OVERCURRENT RELAY  VArh = VAr-HOUR SINGLE LINE DIAGRAM
4 — ROTOR TEMPERATURE SENSOR H — FREQUENCY X S0KWSTA MONCY)
4 — NEGATIVE SEQUENCE CURRENT RELAY PF — POWER FACTOR
32 - ORECTIONAL POWER RELAY PHASE ANGLE (VOLTAGE & CURRENT) L
27 — UNDERVOLTAGE RELAY LINE TO LINE YOLTAGES SESTHED
12 — OVERSPEED RELAY UNE TO NEWTRAL VOLTAGES oRun aD
AUTOMATIC & MANUAL SYNCHRONIZING FUNCTION UNE TO UNE CURRENTS REVOMD | pRVGIPA. DICR. / ARCHT.
AUTOMATIC & MANUAL LOAD SHARING FUNCTION UNE TO NEUTRAL CURRENTS CV/ACHT —

L3

m Momog

o 0. StaDPP-BDE-17.001 [wrss. wa. VisP22Z143250
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NOTES:

1. THIS DRAWING IS FOR BIDOING PURPOSES ONLY. THE SUPPUER
SHALL SUBMIT THE ACTUAL EQUIPMENT LAYOUT FOR MNPC
APPROVAL

2. FINAL LOCATIONS OF EQUIPMENT AND  ACCESSORES/
APPURTENANCES TO BE  SUPPLIED, INSTAUED OR
CONSTRUCTED BY THE SUPPLER SHALL BE CLOSELY
COORDINATED WITH SPUG  MANAGEMENT AND  PUANT
HEADS/PLANT IN CHARGE TO SUIT ACTUAL SITE CONDITKINS
PRIOR TO DELIVERY/INSTALLATION/ CONSTRUCTION FOR THE
TMELY AND EFFICIENT IMPLEMENTATION OF THE PROJECT.

3. THE TRANSFORMER PAD SHALL BE DESIGNED BASED ON THE
ACTUAL DIMENSIOH/WEIGHT OF THE TRANSFORMER.

4, AL DMENSIONS (NDICATED ARE IN MILLMETERS UNLESS
OTHERWSE SPECIFIED.

5 AL EQUIPMENT IN THE SHADED AREA ARE EXISTING, AL
OTHER EQUIPMENTS ARE (NCLUDED ON THE CONTRACT,

6. THIS ORAWING SHALL, BE WORKED W CWVL AND
MECHANICAL WORKS BID DRAWNGS.

LEGEND:
@ - OIESEL GENERATOR

@ - DAY TAK

@ . GENERATOR CONTROL ANO PROTECTION PANEL
{ocPP)

(D - GENERATOR TRANSFORMER

NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN QUEZON CITY

m”’l‘.m. TEF? ARG CONMERNOMMG OF 4c59 W 4 D3 Sl
' MODULAR DIESEL GEMERATING FETS ARD ALMOCATED ELECTIIGAL ERaFRENT FOR)
PELABAAN , ETA. MOMCA AND TRCLING [Py (MOER PACKAOE &2

(OCATION: BGIY. STA. NONICA, ORAR, EASTERN RAMAR

TME:
EQUIPMENT LAYOUT
2 X 50 KW STA. NONCA)
ar G¥D | DNE
DESCHED
DRAWN nd

HYERD | PRACPN DGR/ MOHT. |RECD
CNE/ANCHT

e N0, StaDPP-BDE-17.002  [srrs. w0, VISP22214328e

NATURE OF REVISON

ws]suz s, | BIDDRAWING | w0




NOTES:

1, AL DMENSIONS ARE IN MALIMETERS UMLESS OTHERWSE SPECINED.
2 THE SUPPUER SHALL ADJUST THE EXISTHG BUS CONDUCTOR SUCH
THAT THE TENSION ANGLE WAL NOT BE MORE THAN FIVE DEGREES
=i {5 AS SHOWN.
3, AL EQUIPMENT AND METALLC STRUCTURES SHALL BE PROPERLY
GROUNDED. T0  PKGIS=-8DE-17.003 FOR  GROUND
CONNECTION DETALS

4. THIS ORAWNG SHALL BE WORKED WTH QVIL BID DRAWNGS
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NOTES:

1. THS DRAMWNG IS FOR BDONG PURPOSES OMLY. THE SUPPLER
SHALL DETERMME THE ACTUAL ROUTE OF CONDUIT RUN AND SHALL
SUBMIT THE LAYOUT FOR APPROVAL OF NPC.

2. CONDUT (uPYC} SIZES ARE AS FOLLOWS:

o, Somny’, 600V THHK/THWN=2 POMER CABLES ~ 40mm@ uPYC
b, CONTROL & INSTRUMENTATION CABLES — 20mmd uPVC
¢ 15V YLPE POWER CABLES = {10mm@ LPVC

) THIS DRAWING SHALL BE WORKED WITH CVIL AND MECHANKCAL
ORAYNGS.

LEGEND:

@ ~ DESD. CENERATOR
@ - CAY TAK
® = CONERATOR CONTROL AND PROTEGTION PANEL
{ocep)
(@ — CONRATDR TRARSIORMER
DP = ORAN PIT
ZZ2- wPVC Condult

NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN QUEZON CITY

m.mv.m.mmmwmwunlmw
" MOCULAN DIESE. GEMERATING BETS AND ASSOCATED ERrmENT FON
MLARAAK , ETA. B0MICA AND TILING [Pty UNDER PACTAGE 37

LOCATION: BRGY. STA. MONICA, ORAS, ZARTERN LAMAR

TME:
CONDUIT LAYOUT
€2 X 60 KW STA. MONCA)
o CD | DAIE
| GESKMED
] | RD
FORVD | peacibu. DR / MG
CML/ARCKT
nee
oy _

o W, StaDPP-BDE-17.004 |srecs. 0. VISP22714328e
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R ‘
IS AL 20N, | o0
1 WAC, 1-HaLE, | Fower
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e
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) MmN 8 |
..... — SO |
»—Ese-n-;mu'xel
{Swme rwcton)
o= 600 v CABE
- TN
fi2) e G %, 20 ki DESEL GENERATOR
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1
beetd
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THE SUPPUER SMALL PROVIDE PROTECTION HODUI..E EQUIPPED
WTH THE ENGWE-GENERATOR PROTECTION AS

TRIP AND FAWT ALARM/SIGNAL FRN TH‘E GENERATOR
TRANSFORMER SMALL BE INCLUDED IN THE ENGINE~GENERATOR

ALARM SYSTEM
BURDENS AND RATINGS ING.I.DING URUJT PROTECTIONS OF
IWSTRUMENT TRANSFORMER DETERMNED BY THE

SUPPLER,

AL THE EQUAPMENT TO BE SUPPLIED SHALL BE TESTED AND
PROVEN PASSED N ACCORDANCE TUO THE REQUIREMENTS OF
SECTION W = SPEQIFICA

TO BE REPLACED SHALL BE
STORED PROPERLY.

REFER TO D\\ﬁ. NO, PKGJS-BDE—WM FOR THE GENERATOR
CONTROL PROTECTKN EL_ (GCPP} OUTUNE AND

CLAUSE EW—&.! QF SECTION \"I — TECHNICAL SPECKICATIONS
FOR THE MINMUM REQUIREMENTS FOR THE GCPP.

1= 80 mm’, S00V THEN/THWH-2
OCOFPER CONDUCTOR

LEGENDS AND SYMBOLS: GENERATOR CONTROL &

DIGITAL MULTI-POWER

:

LOCATONE SRGY. TIKLING, FULIN 1., EASTERN RAMAR

NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN QUEZON CI1TY
SUPALY, DELVERY, IRATALLATION, TEST AND COMMESONING OF 43 AW & 124 bW

" MODULAN DIEMIL. GEMEFATING SETS AND ABSDGATED ELECTRCAL EQUIRMENT POR
HELARANN , UTA. MOMICA AND TIGING DFte UNOBR FACKATE 5T

SINGLE LINE DIAGRAM
X2 ENTILNG [PP)

PROTECTION MODULE (GCPM) METER (DPM)
FOS - FUSE DISCONNECT SWTCH
LA~ LGHINING ARRESTER 81 — UNDER/OVER FREQUENCY RELAY w = WATT
ACSR — ALUMINUM CONDUCTOR STEEL REINFORNCED 59 — QVERVOLTAGE RELAY VA = YOLT—AMPERE
CLF  — CURRENT LAWTNG FUSE 50/51 = PHASE QVERCURRENT RELAY VAr — VOLT-AMPERE, REACTIVE
MCCB ~- MOLDED CASE CIRCINT BREAKER 50N /51N — RESIDUAL OVERCURRENT RELAY wh — WATT-HOUR
MR~ WATI-RATIO NG — GROUND OVERCURRENT RELAY VAh -~ YA-HOUR
& — CURRENT TRANSFORMER S — YOLTAGE RESTRAMNED OVERCURRENT RELAY  VArh = VAr-HOUR
§~= — CORE BALANCE CURRENT TRANSFORMER 45 = ROTOR TEMPERATURE SENSOR Hz — FREQUENCY
L 32 — DIRECTIONAL POWER RELAY PF « POWER FACTOR

~ EARTH / GROUND CONNECTI 27 = UNDERVOLTAGE RELAY

12 — OVERSPEED RELAY

AUTOMATIC & MANUAL SYNCHRONIZNG FUNCTION
AUTOMATIC X MANUAL LCAD SHARING FUNCTION

PHASE ANGLE (VOLTAGE & CURRENT)

TO UNE VOLTAGES
TO NEUTRAL VOLTAGES
TO UNE CURRENTS
TO NEUTRAL CURRENTS

E
E
UNE
LINE

prc. o, TIKDPP-BDE-17.001 ]m wo. VisP2221432Se

NATURE OF REVISION B

SCALE: N.T.S,

BID DRAWING
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18] 173

QPEN RC CANAL

6250

. AtL NECESSARY WODIFICATIONS/ADRISTMENTS AND FINAL

AL PROVIDE PROPER CARE TERMWINATION
AND SHALL COORDINATE CADUNG WORKS TO BE DONE WTH
THE PLANT HEAD/PLANT=IN=CHARGE.

LOCATORS  OF _ ECUPMENT  AND  ACCESSORES/
APPURTENANCES  T0 BE  SUPPLED, INSTALED OR
CONSTRUCTED BY THE SUPPLER SHALL BE CLOSELY
COOROINATED WTH SPUG MANAGENENT AND PLANT HEAD/
PLANT-IN-CHARGE TO SUIT ACTUAL SITE CONDITIONS PRIOR
T0 DELWVERY/INSTALLATION/ CONSTRUCTION FOR THE TIMELY
AND EFFICIENT WPLEMENTATION OF THE PROVECT.

ALL EQUIPMENT AND METALLIC STRUCTURES SHALL BE
PROPERLY GROUNDED, REFER TO PKGIG—BOE-17.003 FOR
GROUNDKG CORKECTION DETALS,

THS ORAWMNG SHALL WORKED WIH CWL  AND
MECHANGAL 1D DRAWNGS.

LEGEND:
() - DIESEL GENERATOR
@ - DAY TANK
o - GENERATOR CONTROL AND PROTECTION PANEL
(ocPP)

(® - GENERATOR TRANSFORMER
e i) — MAR OISTRIBUTION PANELBOARD

NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN GUEZON CITY

B CD | ONE

ikDPP-BDE-17.002 |m . VisP2271432Se
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y CONCRETE WALK
I DRIVEWAY (UNPAVED)
o B
OPEN RC CANAL
REV. | DATE FATURE OF REVISION
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NOTES:

1. ALL OMENSIONS ARE IN MILUMETERS UNLESS OTHERWSE
SPECIFED.

2 AL EQUIPMENT AND WETALLIC STRUCIURES SHAUL BE
PROPERLY GROUNDED. REFER 0 PKGIS-BOE-17.003 FOR
GROUND CONNECTION DETALS.

7. EXISTING EQUIPMENT/MATERIALS TO BE REPLACED SHALL BE
OISMANTLED WATH CARE AND STORED PROPERLY.

LEGEND:

— FUSE DISCONNECT SWITCH WTH LIGHTNING ARRESTER
— 15kY ACSR

()
N
QUTGOING i1 (2)
113 (3) — GENERATOR TRANSFORMER, 1-PHASE

FEEDER ~ %l ol \ (4) — 800V POWER CABLE
(5)
(8)
(D

— SEALANT
— uPYC CONDUIT
— QONDUIT SUPPORT

N
R

A NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN QUEZON CITY

R S A AR XA

R
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- //\//\//'\//\(l\// X e, POV TWLNG, FUAN 8. EASTER BAAR
e SECTIONS AND DETAILS
OF SWITCHYARD
@ X 23 AWTILING DPF)
/" SECTION A W] oo | b
wscm NTS m‘m SR
RO
ROADIED. | PRICIPA, ENCR. / ARCHT.
| CMU/ARCHT
[31:+% APPROVED:
MESH,

[owc. no. TIKDPP-BDE-17.003 [, . VisP22Z143250
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NOTES:

1. ALL OMENSIONS INDICATED ARE IN MILUMETERS UNLESS
OTHERMSE SPECIRED.
2. EQUIPMENT/STRUCTURES DRAWN IN HIDDEN LINES ARE
EXISTING. ALL OTHERS ARE INCLUDED IN THE CONTRACT.
3. OONDUIT RUNS ARE INDICATIYE ONLY. ACTUAL LOCATION
AND WEASUREMENT SHALL BE VERIFIED ON SITE.
4, PULL BOXES SHALL BE PROVIDED WHENEVER OEEMED
NECESSARY.
5, yPVC CONDUITS SHALL BE PROVIDED AS FOLLOWS:
o 90mme uPVC FOR 325mm*® 600V POWER CABLES
b. S0mme UPVC FOR 80mm® 600V POWER CASLES
¢ 20mme uPVC FOR CONTROL & INSTRUMENTATION
CABLES OF EACH D/G SETS
§. THIS DRAWING SHALL BE WORKED WITH CIVIL BID DRAWINGS.

LEGEND:

@ - ISEL GENERATOR

@) ~ DAY TANX

® . COKRATOR CONTROL ANO PROTECTION PANEL
{oceP)

(© — GOERATOR TRANSFORMER

DP - DRAN PIT

ZZ2- ¢PVC Condult

NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN QUEZON CITY

mmv.m.mmwmmwww&w
* SODULAR DELIMEL GAMERATING TS AND ABSOCITED SLECTMGAL EQUWPMENT FOR]
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LOCAL CONTROL PANEL
REFER TO MECHARCAL BID DRAWINGS

NOTES:

). THIS DRAWNG IS INTENDED FOR BIDDING PURPOSES
ONLY. THE LOCATION AND LAYOUT OF ALL THE
EQUIPMENT YO BE SUPPUEDR SHALL BE REFERRED
TO THE ML, MECHANICAL AND ELECTRICAL 81D
DRAWNGS.

2 AL THE DETALS OF THE FOLLOWING EQUIPMENT
SHALL BE IN ACOORDANCE WITH ALt THE TECHNICAL
SPECIFICATIONS INDICATED IN  THIS DOCUMENT.
NON-COMPUANCE TO THE REQUIREMENTS SHALL BE
GROUNDS FOR DISQUALIFICATION.

LEGEND:
1CPP -
oPr -
DPM -

LOCAL CONTROL AND PROTECTION PANEL

GENERATCR CONTROL ANG PROTECTION PANEL

DCIGTAL POWER METER

POWER TRANSFORMER

i

.-{f//v/;béffﬁ TAXECOTF

N\ .

— . ¥ Y »

NNNNN

NATIONAL POWER CORPORATION
AGHAM RCAD, DILIMAN QUEZON CITY

m_mv.w.mmmmwmwmunwﬁ
* MOOULAR. DIEWEL QL rony

WETS AMD
MELABAN , $TA, BOBCA AND TRQAING D URDER PACKAGE 37
VARIOUS AREAS M EATTERN SAMAR

LOCATION:
TMEe:
SYSTEM CONFIGURATION
er G | DAIE
DEGHED
DRAM RD
REVENED | PROCIPAL ENGR. / ARCHY,
CHL/ARCHT
B : !
= e
ow. wo, PKG37-BDE-17.001 |sms. Wo. VisP22Z1432Se
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2000
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FLASHING LIGHT b=

MMI—\

1000

CIRCUIT BREAKER
CUBICLE

[[GCPP UNIT-1 |

\

r——):
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NOTES:

1. ALL DMENSIONS INDICATED ARE IN MILUMETERS UNLESS
OTHERMSE SPECIFIED.

2. THE CENERATOR CONTROL AND PROTECTION PANEL (GCPP)
ENCLOSURE SHALL BE COLORED RAL 7032 AND TS STEEL
SHEET THICKNESS SHALL 8E AT LEAST 2.0 mm.

3. THE GCPP SHALL BE EQUIPPED WTH FOLLOWNG MINMUM
REQUIREMENTS AS SHOWN IN THE ORAWING AND AS SPECIRIED
IN CLAUSE EW-49 OF SECMON WM - TECHNICAL
SPECIICATIONS:

o, CONTROL SYSTEM (ELECTRONIC CONTROL MODULE)

b. PROTECTION SYSYEM (THE PROTECTION RELAYS SHOWN ON
THE SINGLE UNE DIAGRAM ARE THE MINIMUM REQUIRED
PROTECTION)

¢. LOCAL/REMOTE SELECTOR SWTCH

d. LOAD SHARING SELECTOR SWTCH FOR BASE AND
REGULATING LOAD FUNCTION OF THE DG SET

e. MONITORING AND METERING SYSTEM _ (SHALL INCLUDE
DIGITAL POWER METER, WINDING TEMP, MONITORING,
DISCRETE  ANALDG  METERING DEVICESANDICATING
INSTRUMENTS FOR ENGINE PARAMETERS, AND ALARM
SYSTEM WHICH SHALL DISMNGUISH ANY  ABNORMAL
CONDITIONS ODURING OPERATION BY MEANS OF VSUAL AND
AUDBLE WARNING)

THE SUPPLIER SHALL COMPLY WITH NPC'S  WINBIUM

REQUREMENT FOR THE GCPP AS SPECIFIED IN CLAUSE

EW—4.9 OF SECTION W1 — TECHNICAL SPECIFICATIONS.

4. THE SUPPUER SHALL PROVIDE BROCHURES/ CATALOGUES OF
THE GCPP  COMPONENTS FOR METERING, PRODVECTION,
CONTROL, MONITORING AN SYNCHRONIZATION PURPOSES FOR
APPRQVAL OF NPC.

5. THE GOPP SHALL BE OESIGNED NOT 10 EXCEED THE
gIgOELJSONS SHOWN TO PT INTG NPC'S DASTING CONTROL

8. THE SUPPUER SHALL PROVIDE ALL THE NECESSARY
SOFTWARE FOR AtL THE CONTROL PANEL MODULES. ALL
LICENSES AND UPDATES SHALL BE PROMIDED FOR THE REXT
%TWNSPEA.HER THE WARRANTY PERIOD AT NO ADDITIONAL

7. THE CABLE ENTRY OF THE GCPP SHALL BE REFERRER T0 THE
TECHNICAL DATA SHEETS.

LEGEND:

GPP -  GENERATOR CONTROL AND PROTECTION PANEL
DFM4 =  DIGITAL POWER METER

6CPM =  GENERATOR CONTROL ANC PROTEGTION MODULE
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120 avw® CONK COMOUCTR

30 et COMMER COWOUCIR
22 el COMER COMDUCTR

GROUND CLAMP
50mm> BARE COPPER WIRE l

DETAIL-B

NN
2N

EXOTHERMIC WELDING
CONNECTION

EE DETAIL “A”

TRANSFORMER GROUNDING Tm—*\g

DETAIL-C DETAIL. -D e A A

7/ STEEL POLE GROUNDING CONNECTION
TRARSFORSER CONCRETE PEDESTAL ww KTS

?mmm

NOTES:
EXOTHERILC WELONG 1. ALL DIMENSIONS INGICATED ARE IN MLUMETERS UNLESS
CONNECTION

OTHERWISE SPECIFED.
GROUNIING CONDUCTOR SHALL BE EMBEDDED AT LEAST

0.80m
ALL EQUIPMENT GROUNDING SHALL BE CORNECTED TO THE

/" EQUIPMENT GROUNDING CONNECTION BXOSTNG CROONDANG CRD.

SCALE S THE SUPPUER SHALL PROVIDE WO (2) TERMINALS FOR
\J/ EQUIPMENT BODY GROUNDING OF ALL MAJOR EQUIPMENT
- sl wd (te. DIESEL GENERATOR, GENERATOR CONTROL AND

o PROTECTION PANEL AND GENERATOR TRANSFORMER) AND
Dz SHALL BE CONNECTED 70 THE GROUNDING CRID USING
100mm® NSULATED COPPER CONDUCTOR AND EXOTHERMIC

WELDING PROCESS,

5. STEEL POLES SHALL BE PROPERLY GROUNDED WITH S0mm?
INSULATED COPPER CONDUCTODR.

6. CABLE TRAYS, DAY TANKS AND OTHER METALLIC
STRUCTURES SHALL BE PROPERLY GROUNDED WTH 22mm?
SUATED COPPER CONDUCTOR.

7. PROVIDE GROUND ROD(S) ¥ DEEMED NECESSARY.

> opaN

TR WK

DETAIL -G DETAIL-H 50mm’ BARE COPPER WIRE

AGHAM ROAD, DRLIMAN QUEZON CITY

EXOTHERMIC WELDING
CONNECTION

100mm® BARE COPPER WIRE
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STATION POWER SUPPLY

—~ v

FUEL SOLENOID VALVE

=
7,
i

1 T o
OFF ON

STATION POWER SUPPLY

Pad ~

f OFF ON

i

/" FIGURE 2: SPACE HEATER OFF

(D= w

NOTES:

1, SPACE HEATER IS I OPERATION WHEN THE DIESEL-GENERATOR
(DG) SET IS NOT (H DPERATION/SHUTDOWN, WHEN THE DG SET
SHUTS DOWN OR PUT OUT OF OPERATION, THE FOLLOWNG SERIES
HAPPEN TO THE SPACE HEATER CROWT (REFER TO FIGURE 1}

(1) THE NORMALLY OPEN CONTACT {SW) INTERLOCKED TO
mmms RELAY (S) OF FUEL SOLENOD VALVE {FSV) WLL

(2) ENERQIZE THE TWIE DELAY RELAY 23

(3) AND THE HORMALLY OPEN K2 CONTAGT WL CLOSE
mMMMTm ¥1"AND POWER UP THE SPACE
(&msumn:m(uﬂmmummm
(

NOTE: WHEN THE GENERATOR S SHUT DOWN, THE CENERATOR 5 STAL
HOT. MUEDATE OPERATION OF SPACE HEATER 6 UNNECESSARY. THE
TME DELAY RELAY SHALL BE SET TO A PREDETERARNED TIWE BEFORE
SPACE HEATER WL QPERATE.

2 SPACE HEATER IS NOT IN OPERATION WHEN DIESEL-GEMERATOR

{1} THE CLOSED CONTACT (SW) WTERLOCKED TO OPERATWG
RELAY (S) OF FUEL SOUENOKD VALVE (FSV) WILL OPEN;

(2) DE-ENERCING THE TIME DELAY RELAY %2}

(3) THE CLOSED X2 CONTACT WAL OPEN AND DE-ENERGIDNG
THE CONTACTOR 3%

(4) DE-ENERGIZE THE SPACE HEATER, AKD SWICH THE RED (ON)
INDICATING LIGHT TO GREEN (OFF).
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S/
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i CONCRETE ENCASEMENT
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s

/24

NN NN AN
D N NN RN DN
KKK

N,
57 ]

/T SECTION A-A

\J/ SCALE NTS

R R LRI
N N
uPVC CONDUIT FOR BOOY POWER CABLES

WPVC CONDUIT FOR INSTRUMENTATION & CONTROL CABLES
FROM D/G SETS TO GOFP

uPVC CONBUITS (FROM GCPP TO GENERATOR TRANSFORMER)

\\

L

NOTES:

1. ALL DIMENSIONS INDICATED ARE IN MILLIMETERS WNLESS QTHERWSE
SPECIFIED,

2. THE NUMBER OF FEEDERS AND CONDUITS ARE FOR BIDCING PURPOSES
ONLY. THE SUPPLIER SHALL DESIGN THE APPROPRIATE CABLE ENTRY
FOR ALL THE POWER, CONTROL AND INSTRUMENTATION CABLES
INCLUDING CABLES FOR POWER AND UGHTING IO BE USED,
WATERPROOF CABLE GLAND SHALL €€  PROVIDED  FOR
OQUTCOING/ANCOMING CABLES.

3, THME SUPPLIER SHALL SECURE PROTECTION FOR THE CABLES AND
PANELS AGAINST SUDDEN (NGRESS PENETRATIONS.

5h  NATIONAL POWER CORPORATION

PROJECT: BUPPLY, CELIWVIAY, SOTALLATION, TENT AND COMMEMOMNG OF %8 k¥ & 31t
" MOOULAR DHLOTL
HILARAAN , STA, HONICA AND TIILING DFPs UnIER PACKAGE 37
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QINIRATING SETE AND ASMOCATRO ELECTACAL EQUIPMENT FOR,

4. THIS DRAWING SHALL BE WORKED WTH CIVIL BID DRAWINGS.

LEGEND:

GCPP — GENERATOR CONTROL AND PROTECTION PANEL
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TO BE CONNECTED TO THE
NEAREST LIGHTING CIRCUIT

N

B
\:
~ LIGHTING LAYOUT

\./ HAZARDOUS WASTE STORAGE

™\ DETAILS OF LIGHTING FIXTURES

—/

NOTES:

1. AL WORK SHALL BE DONE RN ACCORDANCE WITH THE LATEST
PROVSIONS OF THE PHUPPHNE ELECTRICAL CODE, LOCAL
ORDINANCES AND REGULATIONS.

2 CONDIWT RUNS ARE NDICATIVE ONLY. THE ACTUAL LOCATION
SHALL BE DETERMINED IN THE FIELD.

3 AL WRES SHAW TYPE THHN/THWN-2 60OV (NSULATION,
§0°* OPERATING TEMP., STRANDED COPPER CORDUCTOR.

4. COHOUIT SHALL BE uPVC, SCH. 40.

&

LEGEND:

S“.p - ATHERPROOF SINGLE POLE WALL SWITCH
letter denotes fixture to be controlied)

[ ® 1 — FXTURE TYPE A

— — «~ CIRCUIT RUNNING UNDERGROUND
» — CONTROL CIRCUIT

WQ- WEATHERPROOF CONVEMIENCE OUTLET

NATIONAL POWER CORPORATION
AGHAM ROAD, DILIMAN QUEZON CITY J

mmtm.mmtmwmwmulu
MODULAR OIMEL QENERATING SETE ARD ASIOCHIED ELECTRICA. BOLIPAINT FOR)
HRASAAN , BTA. IBOMICA AMD TICLINO D9y WDER PACKAOR

YANOUS AREAS

Jeoomo.
me: LIGHTING LAYOUT
(HAZARDOUS WASTE STORAGE)
" [ 1]
£S5
DI /D
FACND | Meco. DGR /
X
L
MECH.

[om. 0. PKGI7-BDE-17.007 |svers: wo. VisP22Z143250

NATURE OF REVISON

pr— [ER BID DRAWING | .0




GENERAL NOTES:

1. THE GENERATOR BEARINGS SHALL BE DESIGNED TO ALEOW MINIMAL STRESS INDUCED IN THE
SHAFT. GENERATORS RATED SO0KW AND BELOW SHALL HAVE A SINGLE OR DOUBLE BEARING
DEgGN. HOWEVER, GENERATORS RATED ABOVE 500KW SHALL ADOPT A DOUBLE BEARING
DESIGN.

2. 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 (N THE GENERATOR CONTROL AND PROTECTION
PANEL (GCPP).

3. TEMPERATURE DETECTORS SHALL BE PROVIDED IN THE STATOR SLOTS AND AT THE
END OF THE VENTILATING DUCTS ARRANGED TO RECEIVE HEAT FROM THE HOTIEST
SPOT OF THE WINDINGS WITH APPROPRIATE CONTACTS FOR MONITORING, ALARM,
DETECTION AND PROTECTION OFf 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

4. ALL WORKS TO BE DONE AND EQUIPMENT TO BE SUPPLIED SHALL BE IN COMPLIANT TQ THE
LATEST PROVISIONS OF THE FOLLOWING STANDARDS:

g, ANSIAEEE — AMERICAN NATIONAL STANDARDS INSTITUTE AND/OR INSTITUTE OF ELECTRICAL
& ELECTRONIC ENGINEERS

C37.60 — REQUIREMENTS FOR OVERHEAD, PAD-MOUNTED, DRY VAULT AND
SUBMERSIBLE AUTOMATIC CIRCWT RECLOSERS AND FAULT INTERRUPTERS FOR AC
SYSTEMS

€57.12.20 — STANDARD FOR OVERHEAD-TYPE DISTRIBUTION TRANSFORMER SOOKVA AND
SMALLER: HIGH VOLTAGE 34500V AND BELOW, LOW VOLTAGE, 7970/13800Y V AND
BELOW
b. NEMA — NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION
NG 1 — STANDARD FOR MDTORS AND GENERATORS
WC-5 - THERMOPLASTIC-INSULATED WIRE AND CABLE FOR THE TRANSMISSION AND
DISTRIBUTION OF ELECTRICAL ENERGY
AB 1 - MOLDED CASE CIRCUIT BREAKER
ICS2 - INDUSTRIAL CONTROLS AND SYSTEMS: CONTROLLERS, CONTACTORS AND
OVERLOAD RELAYS RATED GOOVOLTS
ICS — GENERAL STANDARDS FOR (NDUSTRIAL CONTROL AND SYSTEMS
MG-1 — MDTORS AND GENERATORS
MG-2 ~ SAFETY STANDARD FOR CONSTRUCTION & GUIDE FOR SELECTION, INSTALLATION
AND USE OF ELECTRIC MOTORS AND GENERATORS
UL ~ UNDERWRITERS LABORATORIES, INC. (ALL PARTS APPLY)
44 — RUBBER-INSULATED WIRES AND CABLES
83 — THERMOPLASTIC INSULATED WARES AND CABLES
508A — INDUSTRIAL CONTROL EQUIPMENT
1063 — MACHINE TOOL WIRE (MTW) FOR STRANDED CONDUCTOR ONLY
IEC — INTERNATIONAL ELECTRO-TECHNICAL COMMISSION
60255 — ELECTRICAL RELAYS
50044 — INSTRUMENT TRANSFORMER
60071 — INSULATION COORDINATION

e

a

60076 — POWER TRANSFORMERS, PARTS 1-5
60060 — HIGH YOLTAGE TEST TECHNIQUE
62271 - HIGH VOLTAGE SWITCHGEAR AND CONTROL GEAR
60502 - POWER CABLES WITH EXTRUDED INSULATION AND THEIR ACCESSORIES FOR
RATED VOLFAGES PARTS 1 & 2
60694 — COMMON SPECIFICATION FOR HIGH VOLTAGE SWITCHGEAR AND CONTROL GEAR
STANDARDS

€. NFPA - NATIONAL FIRE PROTECIION ASSQCIATION
272 — STANDARD METHOD OF TEST FOR FIRE AND SHOKE CHARACTERISTICS OF WRES
AND CABLES

f.  ASTM — AMERICAN SOCIETY FOR TESTING AND MATERIALS

9. IS0 ~ INTERNATIONAL STANDARDS ORGANIZATION
9001 - QUALITY SYSTEM MODEL FOR QUALITY ASSURANCE IN DESIGN/DEVELOPMENT,
WANUFACTURE AND TESTING
9002 - QUAUTY SYSTEM MODEL FOR QUAUTY ASSURANCE IN PRODUCTION,
INSTALLATION & SERVIGING

h. PEC — PHILUPPINE ELECTRICAL CODE

5. THE SUPPLIER'S EQUIPMENT TO BE SUPPLED SHALL BE SUBJCT TO ALL TESTS AND INSPECTION

TO ENSURE THE SATISFACTORY PERFORMANCE OF AL THE EQUIPMENT. ALL THE TESTS AND
INSPECTION SHALL BE DONE WITH NO ADDITIONAL COST TO NPC AND SHALL BE COMPLIANT TO
THE REQUIREMENTS OF THIS TENDER:

a. EW-4.13 INSPECTION AND TESTING FOR AC GENERATORS
b. EW-5.8 TESTS TO BE PERFORMED FOR POWER TRANSFORMERS
¢ EW-14.0 FACTORY ASSEMBLY AND TESTS

6. NON-COMPLIANCE TO THE REQUIREMENTS STATED IN THIS TENDER SHALL BE GROUNDS FOR

DISQUALIFICATION.
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